OTI'BOY «IIponerapckasi CpeiHssa o0meodpaszosarenbHas mko1a Nel»
bearopoackoi obiaacru

PaccmoTpeHO CoraacosaHo Y TBEeprKIASHO
Ha 3aCCiaHHy MCTOAHYCCKOTO 3AMCCTHTCIb AMPCKTOPAa OpuKasomM no wxkonae Ne 337
OOBCAMHCHUS KIACCHBIX IIKO B OF 31» aBrycera 2023 g
PYKOBOAMUTEICH o/ Axumenko H. O

JZ» aerycra 2023 Hpprep-OLBOY
[TpoTroxoa No 1 gfhckas COLITNa>

oT %3 /ﬁ‘b’l‘\(lil 2023 1
%”‘/ IN'onwaposa JI.C
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A ATvcroBapgsa

Pabouast nporpamma

JAONOJHUTETbHOr0 o0pa3oBanus «Touka pocTa: GMOJIOTH»
g 5-9 kimaccoB
(Cpoxk ocBOeHUS 5 J€T)
YpoBeHb 00ydeHHs - 0a30BbII
I"on pa3paboTku - 2023

PACCMOTPEHA HA 3ACEJJAHUHA
HEJATOI'MYECKOI'O COBETA HIKOJIbI
IIporokou Nel or 31 aBrycra 2023 roga



IHosicHUTEJLHAA 3aNMCKA
BBenenue

OcHanienne 001eo0pa3oBaTeNbHBIX KO COBPEMEHHBIM aHAJIOTOBBIM M ITU(PPOBBIM 000PYIOBAaHHEM SIBIISIETCS] MATEpUAIBHOW 0a30i
peanmu3arn OenepanrbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTA. ITO OTKPHIBAET HOBBIE BO3ZMOYKHOCTH B YPOUHOI U BHEYPOUHO,
BHEKJIACCHOM JIEATENILHOCTH M SIBISIETCS HEOTHEMIIEMBIM YCIOBHEM (POPMHPOBAHHS BBICOKOTEXHOJIOTHYHOW CpENIbl IIKOJBI, 0e3 KOTOpOu
CJIO)KHO TPEJCTAaBUTh HE TOJBKO NpoduiibHOE 00ydeHHe, HO M COBPEMEHHBI 00pa3oBaTeNbHBIN Mpoilecc B meloM. Pa3pacraercs mose
B3aMMO/ICHCTBUS YUCHUKA M YUYHUTENS, KOTOPOE PAaCIpOCTPAHIETCS 32 CTEHBI IIKOJIBI B PEANBHBIA U BUPTYaIbHBIH coruyM. Mcmonb3oBaHme
y4eOHOTO 000pYIOBAaHUS CTAHOBHUTCSI CPEICTBOM OOECIICUEHHsI ITOTO B3aMMOJICHCTBHS, TeM Oojiee B YCIOBHAX OOy4YCHHs TpEIMETy Ha
yrIIyOJIEHHOM YpOBHE, MpernoiaraeMoM podrinsarueii ooydeHus.

Bricokas cioxHOCTh pabOThl ¢ COBPEMEHHBIM IIUPPOBBIM, 0OecreueHne ero paboTocnocoOHOCTH, HEJOCTATOUHOCTh METOAMYECKOTO
obecriedyeHnss — BCE ITO 3aYacTyIO BCTYIAET B MPOTHBOPEUYHE C HEMOCTATOYHOCTHIO WH(POPMAIIMOHHBIX U HHCTPYMEHTAIBHBIX KOMITETCHIITHNA
negarora. Pa3perienne 1aHHOTO KOH(IJIMKTAa BO3MOXHO B MPAKTUYECKON JIEATEIBHOCTH, B BBIIIOJIHEHUU JEMOHCTPALIMOHHBIX U JJAO0OPATOPHBIX
paboT, opraHu3aiuu JabopaTopHOTO SKCIIEPUMEHTA, B OPraHU3alluy MIPOEKTHOM U y4eOHO-HCCIe10BaTeIbCKON I TEIbHOCTH 00yJaroIuXcsl.
B npornecce sxcneprMeHTanbHON paboThl ydanuecs: IpuoOpeTaoT OIbIT HO3HAHUS PEaIbHOCTH, SBIISIOUIUIICS BaKHBIM 3TalioM (POPMUPOBAHUS
y HUX YOEXIEHHI, KOTOpbIE, B CBOIO OYEpe/b, COCTABIISIIOT OCHOBY Hay4HOI'O MHPOBO33peHMs. B To e Bpemsi oTpabaTbIiBaeTCsi METOIMKA
MMOCTAaHOBKH JKCIIEPUMEHTa. TeMaTHKa paccCMaTPUBAEMbIX SKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMBITOB, COOTBETCTBYET CTPYKTYpE MPUMEPHOM
o0Opa3oBaTellbHOM mporpamMMmbl O OuoJsioruu, conepxkanuto denepaabHOro rocygapcTBeHHOTo obpazoBaTenbHOro crapaapra (PI'OC)
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TocTaBnsiemble B IIKOJIBI COBPEMEHHBIE CpeICTBAa O0yUEHHS, B paMKax MpoeKTa 1eHTpa «Touka poctay, coliepKaT KakK yKe HU3BECTHOE
obopynoBaHue, Tak U NpUHIUIHAIBHO HOBOE. [Ipexie Bcero, 310 mudpoBbie 1abopatopun ¢ HA0OpaAMU JATUYUKOB, MO3BOJISIONINE POBOAUTH
u3MepeHus: (PU3NUYECKNX, XUMHUYECKHUX, (PU3MOJOTMYEeCKUX MapaMeTpOB OKpYXKalolled cpeasl U opraHu3MoB. B ocHOBy oOpa3oBaTenbHOM
MPOrpaMMbl 3aJI0KEHO TpPHUMEHEHHE HUQPPOBBIX NabopaTopuil. PaccMoTpeHHble B MOCOOMH OMBITHI MPOLUIM HIMPOKYIO amnpoOarurio.
MHoroneTHsis MpaKkTUKa MCIOJNIb30BaHMS IUQPPOBBIX JTa00OPATOPUl U MUKPOCKOMUYECKONW TEXHHUKH B IIKOJIE TMOKa3ala, YTO COBPEMEHHBIE
TEXHUYECKHE CPEeACTBA 00yUEHHUsI HOBOTO MOKOJICHUS MTO3BOJISIOT TOOUTHCS BBICOKOTO YPOBHS YCBOCHUS 3HAHUH, (DOPMUPOBAHUS MPAKTUYECKUX
HaBBIKOB OMOJIOTMYECKUX MCCIIEOBAHUHN, YCTOMUMBOTO pOCTa MMO3HABATENLHOIO MHTEpeca MIKOJIbHUKOB U, KaK CIEICTBUE BBHICOKOTO YPOBHS

y4eOHO MOTHBAIIUH.

Iean u 3a1a4n

® peanu3alys OCHOBHBIX 00I11€00pa30BaTEbHBIX MPOTPaMM 110 YU€OHBIM MpeIMeTaM €CTeCTBEHHO-HAyYHON HANpaBIEHHOCTH, B TOM YUCIIE
B PaMKax BHEYPOUHOM JeATEIbHOCTH 00YJaIOLIUXCS;
® pa3paboTKa M peaau3anus pa3sHOypPOBHEBBIX JOTOIHUTEIBHBIX 0011€00pa30BaTeIbHBIX TPOTPAMM €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH,



a TaK)K€ MHBIX IIPOrpaMM, B TOM YHCJIE B KAHUKYJISPHBIN IEPUOLT;
® BOBJICUCHHUE YUAIIUXCA U MEJArOTHYECKUX PAOOTHUKOB B IPOCKTHYIO JESITEIbHOCTD;



® opraHu3anus BHEYYEOHOH NEATETHbHOCTH B KAHUKYJSPHBIA IMEpHoj, pa3paboTKa W peain3alsi COOTBETCTBYIOIIMX OOpa3oBaTeIbHBIX
porpamm, B TOM YHKCIIE JJIS JIareped, OpraHu30BaHHBIX 00pa30BaTEIbHBIMUA OPraHU3ALUSIME B KAHUKYJISIPHBIA IEPUOJT;

® TIOBBIIIEHHE MPO(HECCHOHAIBHOTO MAaCTEpPCTBA IEIarOrHYeCKUX pPAOOTHUKOB IIEHTPA, PEATM3YIOIIMX OCHOBHBIE W JIOTIOJIHUTEIBHBIC
0011eo0pa3oBaTeNbHbIC TPOTPAMMBI.

Co3nanune nentpa «Touka pocta» mpearnonaraeT pa3BuTie 00pa3oBaTebHON HHAPACTPYKTYPHI 001Ie00pa30BaTeIbHON OpraHu3alii, B TOM

quclie OCHALIeHUE 00111e00pa30BaTEeNIbHON OpraHu3aluu:

e 000pyIOBaHHEM, CPEICTBAMU OOYUEHUS U BOCIIMTAHUS /ISl U3YUEHHUS (B TOM YHCIIE SKCIIEPUMEHTAIBHOTO) TIPEAMETOB, KypCOB, JUCITUTUINH
(Momyreii) ecTeCTBEHHO-HAYYHOUM HANpPaBJIICHHOCTH TIPH peaM3alliil OCHOBHBIX 00IIe00pa30BaTEIbHBIX MPOrPAMM M JOMOJHUTEIbHBIX
0011e00pa30BaTeNbHBIX TPOTPAMM, B TOM YHCIE ISl PAaCIIMPEHUs COJEpXKaHHs Y4EeOHBIX mpenmeTroB «Dusukay,

«XuMmusy, «bruomorus;

e 00OpyIOBaHUEM, CPEICTBAMH OOYYEHUS ¥ BOCIIUTAHHS [T PEATU3AIMH MPOTPaMM JOTIOJTHUTEIEHOTO 00pa30BaHUs €CTECTBEHHO -HAYYHOU
HaIlpaBJICHHOCTE;

® KOMIBIOTEPHBIM U UHBIM 000pyJI0BaHHEM.

CoBpeMeHHbIE SKCIIEPUMEHTATFHBIE UCCIIEIOBAHMS 110 OMOJIOTHH yXKe TPYIHO MPEICTaBUTh 0€3 HCIOJB30BaHMS HE TOJIBKO aHAJIOTOBBIX, HO U
nu(pPOBBIX U3MEPHUTEIBHBIX TTPHOOpoB. B denepansHom rocynapctBeHHOM oOpaszoBatenbHOM cragapre (PI'OC) mponmcano, 4To OAHUM W3
YHHUBEPCAJIbHBIX YUEOHBIX AEUCTBUN, MPUOOPETAEMBIX YUATUMUCS JOJHKHO CTaTh YMEHUE «IIPOBEJICHHUS OTBITOB, MPOCTHIX AKCIEPUMEHTATIBHBIX
HCCIIEIOBAaHUM, MPSMBIX U KOCBEHHBIX U3MEPEHHH C NCIOJb30BaHUEM aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIHHBIX PUOOPOBY.

Y4eOHBIN AKCIIEPUMEHT 10 OMOJIOTHH, TTPOBOJUMBIN Ha TPAJAUIIMOHHOM O0OpyAOBaHWH, 0e3 MpuMeHeHUs IU(pOBBIX JabopaTopuid, HE
MO>KET MO3BOJIUTH B MOJTHOM MEpe PEeIIUTh BCE 33/laul B COBPEMEHHOH 1IKOJIe. DTO CBSI3aHO C PSIIOM MPUYHH:

® TPAaJUIMOHHOE IIKOJHHOE OOOPYIOBAaHHME WH3-32 OrPAHUYCHHS] TEXHHUYECKUX BO3MOXKHOCTEH HE IMO3BOJISIET MPOBOAUTH MHOTHE
KOJIMYECTBEHHBIE UCCIIECIOBAHUS;

® JUINTENbHOCTh MPOBEACHUS OMOJOTHUYECKUX HCCIEI0BAHUN HE BCeraa

® CcorjlacyeTcs ¢ JUIMTEIbHOCThIO YUEeOHBIX 3aHATHUI;

® BO3MOXHOCTH MPOBEICHUS MHOTUX UCCIIEIOBAHHIA OTPpaHUYNBACTCS] TPEOOBAHUSMU TEXHUKU OE30MIaCHOCTH U JIp.

Hudposas naboparopus HOTHOCTHIO MEHSET METOIMKY U COJIEPIKaHNE SKCIIEPUMEHTAIBHOM eI TeIbHOCTH U PELIaeT BhIIICTIePEUNCICHHbBIE
npoOnemsl. [Iupokuil ciekTp AaTYMKOB MO3BOJISIOT YYAlTUMCS 3HAKOMUTHCS C MapaMeTpamMu OMOJIOTHYECKOTO HKCIIEPUMEHTa HEe TOJIbKO Ha
KauyeCTBEHHOM, HO M Ha KOJIMYEeCTBEHHOM ypoBHe. L{udpoas maboparopust mO3BOJSET BECTH ATUTENBHBIN IKCIIEPUMEHT J1aXKe B OTCYTCTBUU
HKCIEPUMEHTATOpPa, & YaCTOTa UX U3MEPEHUI HETO/IBJIACTHA YeIOBEYECKOMY BOCIPUSATHIO.

B nporiecce popmMupoBaHus SKCIIEPUMEHTATIbHBIX YMEHUI yuyeHUK 00ydaeTcst MpeACTaBIsATh UH(OPMAIMIO 00 UCCIETOBAaHUN B YETHIPEX
BHJIAX:

® B BepOaJbHOM: ONUCHIBATh HKCIEPUMEHT, CO3/[aBaTh CIIOBECHYIO MOJENb HKCIEPUMEHTa, (PUKCUpOBAaTh BHUMAaHHME Ha H3MEPSEMBIX
BEITUYHMHAX, TEPMUHOJIOT UM,

® B TaOJUYHOM: 3aIOJHATH TAONMIBI TAHHBIX, JISKAIIUX B OCHOBE MOCTPOEHUS I'padHKoB (MPH ATOM Yy YUaIIMXCS BO3HUKAET NEPBUYHOE
IpeJCTaBIeHUE O MacIuTabax BEIUYHNH);



® B rpa)MuecKoM: CTPOUTHh IpaduKy MO TAOIUYHBIM JAHHBIM, YTO AAET BO3MOXKHOCTH IEPEXOJa K BBIJBIKEHHUIO THUIIOTE3 O XapakTepe
3aBUCUMOCTHU MCXKAY BCIMYNMHAMHA (HpI/I OTOM YYHUTCIIb IMOKA3bIBACT MPCUMYIICCTBO B BU3yaJIM3allUU 3aBUCHUMOCTEN MCXKY BCIMYUHAMU,
HarjJsaaHOCTh H MHOFOMepHOCTB); B BUJAC MATEMATHYCCKUX ypaBHeHHfIZ JaBaTb MAaT€MaTHU4YCCKOC OIIMCAHHUC B3aMMOCBA3HM BCJIHNYHNH,
MaTreMaThuieckoe 00o0IIeHue.

* (opMUPOBAHHE HCCIEIOBATEIBCKIX YMEHUN YJaIIHXCsl, KOTOPBIE BEIPAKAIOTCS B CICIYIOUINX JEHCTBUSX:

1. onpenenenue mpoOIEMBI;

MTOCTAaHOBKA HUCCIICIOBATEIIHCKOM 3a/1a4H;

ITaHUPOBAHUC PCHICHUA 3a1a4U;

MOCTPOEHUE MOJIENEN;

BBIJIBUKCHHUEC TUIIOTE3,

IKCIIEPUMEHTAIbHAS TIPOBEPKA THITOTE3;

AHAJIN3 TaHHBIX SKCIICPUMCHTOB UJIN Ha6HIO)IeHHﬁ;

8. dbopmynmupoBaHUE BEIBOJIOB.

NoUswN

[Tocieaue TOBI Y yYanuXcss HAOMFOMAeTCs HU3Kass MOTHBAIUS U3YyYCHHS €CTECTBEHHO-HAYYHBIX TUCIMIUIMH U KaK CIICJCTBHUE IMaJICHUE
KadecTBa 00pa30BaHMUsI.

[TocraBisieMbie B IIKOJIBI COBPEMEHHBIE CPEICTBA O0YYeHUs, B paMKax Mpoekra «Touka pocTa», CoAepiKaT KaK yXKe XOpOIIO M3BECTHOE
000pyJIOBaHUE, TaK M MPUHIMIHATBHO HOBOE. DTO MU(POBHIEC 1a00PATOPUN U JTaTINKOBBIC CHCTEMBI. B OCHOBY 00pa3oBaTebHON MPOTPaMMBbI
3aJI0KCHO TpUMEHEHHE IUQPPOBBIX Jaboparopuii. TemaThka NPEUIOKEHHBIX SKCIEPUMEHTOB, KOJIWYECTBEHHBIX OIBITOB, COOTBETCTBYET
CTPYKType TPUMEPHOW 00pa30BaTENBbHOW MPOTPaMMBI 10 OHOJIOTHH, conep)aHui DenaepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO
crangapra (PI'OC) ocHOBHOTO 0011IETO OOpa30BaHMUS.

PaccMmoTpeHHBIe B TOCOOMHU ONBITHI POIIUTH IIUPOKYIO anpoOaIinio. MHOTOJIETHSIS IIPAKTUKA MCIIOJIb30BAHUSI XUMUYECKUX puOopoB, 11J1 B
IIKOJIE TIOKa3ajia, YTO COBPEMEHHBIC TEXHHUUYECKUE CPEICTBA OOydYEHHs] HOBOTO TOKOJICHUS TIO3BOJISIFOT TOOUTHCSI BBICOKOTO YPOBHSI YCBOCHUS
yueOHOTO Marepuaia, YyCTOWYMBOTO POCTa TO3HABATEILHOTO WHTEpEca IMIKOJIBHUKOB, T.€. MPEOIOJIETh T€ MPOOJIEMBI, 0 KOTOPBIX TaK MHOTO
TOBOPST, KOT/Ia pe4b 3aX0JUT O COBPEMEHHOM IIKOJIBHOM OHOJIOTMYECKOM 00pa30BaHHH.

MarepuanbHO-TeXHHUECKas 0a3a eHTpa «Touka pocTay BKIFOUACT B ce0sl IUPPOBBIC JIA00PATOPUH, HAOOPHI KIIACCHUYECKOTO 000PYI0BAHHSI
JUIS TIPOBEACHUSA OMOJIOTMYECKOTO MPAKTHKyMa, B TOM YHCIIE C HCIOJIb30BAHUEM MHUKPOCKOIMOB. YUMUTHIBAsK MPAKTUYECKUN OMBIT MPUMEHEHUS
JAHHOTO 00OpPYIOBaHMS HAa YpOKaxX OHMOJOTMHM M B INPOEKTHO-HCCIICNOBATEILCKON NEATEIbHOCTH, CCJIaH OCHOBHOM AaKIICHT Ha OIHMCaHUH
M (GpoBBIX TabopaTopHii U UX BO3MOXKHOCTAX. [Ipu 3ToM mudpoBsie Jabopatopun B KoMIUiekTanuu «buonorus», « 9kojaorusy, OU3HOIOTUS
COJIep>KaT KaK MHAWBUyaJIbHbIC JATYMKH, TaK U MoBTOpstouecs (Tabmn. 1). HazBanus nocneiHUX B IpUBEIEHHON TaOIHUIIE BBIAECTEHBI KYPCHBO M.
Hanunuune no1o6HBIX TOBTOPSIOMIMXCS JATYMKOB PACHIMPSET BO3MOKHOCTH MEJarora rmo opraHu3aiuy JJabopaTOpHOTO MPaKTUKyMa.



Tadauua 1 laTynku nn¢poBbIX Ja00paTOPHUiil 10 0MOJI0T UM, IKOJIOTHH U (hU3M0JI0THHI

Ne /i buonorus DKoJIoTHs Pusnonorus
1 BiaxxHocTr BO31yxa BuiaxxHoctu BO31yxa ApTepuabHOTO JaBJICHUS
2 DNEeKTPONPOBOIMMOCTH DIEeKTPONPOBOIUMOCTH [Tynbsca
3 OcgeénHocT! OcgeménHocTu OcgelénHocTu
4 pH pH pH
) TemrmiepaTypsl OKpYKarOIIEH cpebl TeMriepaTypsl OKpYKaroLIE cpeabl Temnepatypsl Tena
6 Hurpat-nonos YacToTsl AbIXaHUs
7 XI0pHUA-NOHOB VYckopenus
8 3ByKa OKT
9 BiraxxHOCTH 1TOYBBI Cuisl (3promerp)

10 Kucnopona

11 OnTruyecko MIOTHOCTH 525 HM (KOJIOpUMETD)
12 Onrtuueckoit mioTHocTH 470 HM (KOJIOpUMETD)
13 MytHOCTH (TYypOUANMETD)

14 Oxkwcu yriaepoaa

JlaTuuky U AOMOJIHUTENbHbBIE MaTepHalibl (IEPEXOJHUKU, YyBCTBUTEIIbHBIE JIEMEHTbBI, METOAMYECKUE MaTepHAIIbl, 3apsJHOE YCTPOUCTBO U
Jp.) KOMIUIEKTYIOTCSI B KOPOOKH-4€MOAAaHBbI.




YueOHo — MeTOAMUYECKHIi KOMILIEKT

» Ilporpamma ocHOBHOrO oOmero ooOpasoBanusi mo Owonoruu. 5—9 xmaccel. ABtopsel: B. B.Ilaceunuk, B. B. JlaTromms,
I'. . lIBenos, 2016

> buonorus. bakrepuu, rpulsl, pacteHus. S KiL.: yue6. s obmeoopazosar. Yupexaenwii . - B. B. [laceunuk. — M.. - [Ipoda, 2016.

> buosorus. MHOroo6pasue moKphITOCEMEHHBIX pacTeHUH. 6 KJiI.: yuel. s o0meoopasosar. yupexxaenuii / B.B. [Taceunuk. — M.: Ipoda,
2017.

> buonorus. XKusoTHble. 7 KiI.: yue0. a1s obmueoopaszosat. yupexacuuii / B.B. Jlatiommn, B.A. [lankun. — M.: Jlpoda, 2017.

> buonorus. Yenosek. 8 ki1.: yued. 11t oomieodpasosar. yupexaeuunii / JI.B. Konecos, P.J[. Mami, U.H. Benses. — M.: JIpoda, 2018.

> buonorus 9 ki.: yue6. mis obmeoOpazoBar. yupexnaenui / A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk, I'.I'. IlIBeroB. M.:
[Ipocsemenue, 2018

1) TIlaaHupyeMmble pe3ybTaThl OCBOEHUs Y4eGHOT O MpeaMeTa.
1.1. JInyHOCTHBIE pPe3yabTaThl

VYyamuecs 10JKHBI: — UCTBITHIBATh YYBCTBO FOPAOCTH 32 POCCUIMCKYIO OMOJIOTHYECKYIO HAYKY;
— CJIeIUTH 32 COOJIIO/IEHUEM MPaBUII TTOBEICHUS B IPUPO/IE;
— TOHUMAaTh OCHOBHbIE (PAKTOPBIL, ONPEIEISAIONINE B3aUMOOTHOIICHHS YEJIOBEKa U MPUPO/IBI;
— YMETh pealn30BbIBATh TEOPETUUECKUE TTO3HAHUS HA IPAKTHKE;
— MOHUMAaTh LIEHHOCTH 3JJ0POBOTO U 0€30MacHOro 00pasa KU3HU;
— MPU3HABATh [ICHHOCTH KU3HU BO BCEX €€ MPOSBICHUIX U HE0OOXOIUMOCTh OTBETCTBEHHOT0, OEPEKHOT0 OTHOIICHUS K OKPYKAIOILEeH CpeIe;
— 0CO3HAaBaTh 3HAUYEHUE CEMbHU B KU3HU YelIOBEKa M 0OIIEeCTBa;
— MPUHUMATh LIEGHHOCTU CEMEIHOMN KU3HU;
— YBOXHUTENBHO U 3200TIMBO OTHOCUTHCS K YIEHAM CBOEH CEMbH;
— MOHUMAaTh 3HaYEHUE O0yUCHHUS [Tl TOBCEAHEBHOM KU3HU U OCO3HAHHOTO BbIOOPA Mpodeccui;
— MPOBOJUTH pabOTy HaJ OIIMOKAMH I BHECEHHS KOPPEKTHB B YCBaUBaeMble 3HAHMUS,
— MPU3HABATh MPABO KaXKJIOTO Ha COOCTBEHHOE MHEHHUE;
— (hopMupOBaTH SMOLIMOHAIBHO-TIOJIOKHUTEILHOE OTHOIIIEHUE CBEPCTHUKOB K ceOe uepe3 rry0bokoe 3HaHHE 300JI0THYECKON HAYKU;
— MPOSIBJISTh TOTOBHOCTH K CAMOCTOSITEIHHBIM IMOCTYIIKAM U ACWCTBUSM Ha 0J1aro MpUpo/Ibl;
— YMETh OTCTanBaTh CBOIO TOUKY 3pEHHS;
— KPUTHUYHO OTHOCHUTHCS K CBOUM TIOCTYIIKaM, HECTH OTBETCTBEHHOCTb 32 UX MOCIIEICTBUS;
— yMeTh CIyIIaTh U CIBIIIATH APYroe MHEHHE, BECTU TUCKYCCHIO, ONEepHpOBaTh (hakTaMu Kak Ui JI0Ka3aTeIbCTBA, TaK M JAJIS OMPOBEPKEHUS
CYILECTBYIOIIETO MHEHUSI.



1.2. MeranpeaMeTHble pe3yJbTaThl

MeKnpeaMeTHbIE€ TOHATHS

CHUCTEMAaTHU3UPOBATh, COTIOCTABIIATH, aHAIM3UPOBATh, 0000IIATh U HHTEPIIPETUPOBATH HHPOPMAITHIO, COACPIKANIYIOCS B TOTOBBIX HH()OPMAIIHOHHBIX
00BbEKTaX;

BBIJICTISAITh TJIABHYIO M M30BITOYHYIO HH(OPMAIMIO, BBITIOJNHATH CMBICIIOBOS CBEPTHIBAHWE BBIJCICHHBIX (DAKTOB, MBICICH; MPEICTABISTH
“H(pOpMAIIHIO B CKATOM clloBecHOH (hopme (B BUE TUTAHA UM T€3WCOB) U B HATJISATHO-CUMBOJIMUECKOU GopMe (B BUIE TAOIHII, TPAPUIECKUX CXEM
Y TUarpaMm, KapT MOHATUNA — KOHIIENTYaIbHBIX JUATPAMM, OMTOPHBIX KOHCIIEKTOB);
3arOJIHATH U IOTIOJHATH TAOJIUIIBI, CXEMBI, THATrPAMMBbI, TEKCTHI
OBJIAJICHUE OOYJaIONMMUCS OCHOBAMU YHUTATEIHCKON KOMIIETEHIINH, TIPUOOPETEHHE HABBIKOB pabOTHI C MH(POpPMAIMEH, ydacTHe B MPOECKTHOM,
UCCIIEIOBATENIbCKON JAESITENbHOCTH.

PervastuBunie YY/I:

YMeHue caMoCTOSTEIbHO ONPEEIATh el 00y4eHHUs, CTaBUTh U (POPMYIHPOBATh HOBBIE 337a4H B ydeOe U MO3HABaTENIbHOM J1eATEIbHOCTH,
pa3BUBAaTh MOTHUBBI U HHTEPECH CBOCH MO3HABATEIILHOMN AeATeNhbHOCTH. OO0yUYatOMUIC CMOXKET:

aHaATM3UPOBaTh CYLIECTBYIOIINE U TUIAHUPOBATh OyayIire 00pa3oBaTeIbHbIE PE3yabTaThl;

UICHTUPUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEAEIATH IJIaBHYIO IPOOIeMYy;

BBIJIBUTaTh BEPCUU PeLIeHUs TPOoOIeMbl, GOPMYIHUPOBATH TUIOTE3bI, IPEIBOCXUIIATH KOHEUHBIN pe3ybTaT;

CTaBUTh LIEJb ACITEIbHOCTH HAa OCHOBE OIPEIETICHHOM MPOOIeMbl U CYILIECTBYIOIINX BO3MOKHOCTEH;

dbopMynupoBaTh yueOHbIE 3a]aUl KaK IIard JOCTHKEHUS MOCTaBICHHOM 1eJIU AeITeIbHOCTH;

000CHOBBIBATH 11€JIEBBIE OPUEHTHUPBI U TPUOPUTETHI CCHUTKAMU Ha IIEHHOCTH, YKa3bIBasi U 00OCHOBBIBAs JIOTUYECKYIO MOCIIEI0BATEIBHOCTh
I1aroB.

YMeHue caMOCTOATENbHO TIIAHUPOBATh MYTH JOCTHIKEHHs IeNel, B TOM YHCJe albTepHATHBHBIC, OCO3HAHHO BBIOMpATh HauboJiee
s¢deKkTUBHBIE CIOCOOBI pelIeH s YUeOHBIX U TTO3HABATENbHBIX 3a7a4. O0yJaromuiics CMOXKET:

OTIpeIeNATh HEOOXOAUMBIE IEHCTBHE(S) B COOTBETCTBUU C y4eOHOM M O3HABATENILHOM 3a/1a4€ii U COCTABIISITh AITOPUTM X BBITIOJHEHUS;
000CHOBBIBATh M OCYIIECTBIATH BBIOOP Hanboee 3h(HeKTUBHBIX CLIOCOO0B pelieHus] y4eOHBIX U TTO3HABATEIbHBIX 33/1a4;
OTIPE/IeNATH/HaX0IUTh, B TOM UKCIIE U3 MPEITI0KEHHBIX BAPUAHTOB, YCIOBUS AJIs1 BHIIOTHEHHS YUeOHOM U MO3HABATEIBHOM 3a/1a4;

BBICTpauBaTh JKU3HCHHBLIC IUIAHBI HA KPATKOCPOYHOC 6yﬂymee (3aSIBJIHTI> HOCJIICBBIC OPHUCHTHUPBLI, CTABUTHL AACKBATHBIC UM 3ada4u U



IpeJuIarath ACHCTBHS, yKa3bIBasi U 000CHOBBIBAS JJOTMUYECKYIO MTOCIE0BATEIBHOCTD IIATOB);

BBIOMPATH U3 MIPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO HCKATh CPEICTBA/PECYPCHI I PELICHUS 3a/1a41/JOCTHXKEHUS LIETIH;

COCTaBJIATH IUIaH PELIEeHUs MpoOeMbl (BBIIOIHEHUS IPOEKTa, IPOBEACHUS UCCIIEI0BaHNUA);

ONpEENATh NOTEHUAIbHbBIE 3aTPYAHEHUS [IPU PEIICHNN Yy4eOHOU 1 NO3HABATENbHOM 3314l U HaXOJUTh CPEACTBA JUIsSl UX YCTPaHEHUS;

ONMCHIBATh CBOM OMBIT, 0(hOPMJISiS €ro s Iepejaun APYTruM JIIOASIM B BUJI€ TEXHOJIOTHH PEILIEHUS IPAKTUYECKUX 3a/1a4 OIPEIEICeHHOTO

KJIacca;

IJIAaHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBHUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

YMEHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMH pE3YJIBTATAMH, OCYIIECTBIIATH KOHTPOJIb CBOEH JAESATEIBHOCTH B IIPOLECCE
JOCTHKEHHS Pe3ysibTaTa, ONpeAesaTh CocoObl NEHCTBUI B paMKaxX MpeIOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIECHCTBUS B
COOTBETCTBUU C U3MEHstoNIeHcs cuTyanuen. OO0ydaromunics CMOXKET:

OINpeNeNiATh COBMECTHO C IENaroroM M CBEPCTHUKAMHU KPUTEPUM IUIAHUPYEMBIX PpEe3yJbTaTOB U KPUTEPUU OLIEHKU CBOEH yueOHOM
JESTEIbHOCTH;

CHCTEMaTU3UpOBaTh (B TOM YHCIIE BBIOMpATh NPUOPHTETHBIE) KPUTEPUM IUIAHUPYEMBIX PE3yJIbTATOB M OLEHKU CBOCH AEATEIBHOCTH;

OoTOMpaTh HMHCTPYMEHTBI Ul OLICHMBAHUS CBOEH JIESATEIbHOCTH, OCYLIECTBISATh CaMOKOHTPOJb CBOEH JEATENBHOCTH B paMKax
IIPEUI0KEHHBIX YCIOBUI U TPEOOBAHMIA;

OLICHUBAThH CBOIO JESATEIIBHOCTD, aPT'YMEHTUPYS IPUYUHBI JOCTHKECHUS WK OTCYTCTBUS IUIAHUPYEMOTO pe3yiIbTara;

HaXOJIUTh JIOCTaTOYHbIE CPEJICTBA VISl BBINOJIHEHHS y4EOHBIX IEHCTBUI B U3MEHSIOLIEICS CUTYallul W/WIK IPU OTCYTCTBUM INIAHUPYEMOTO
pe3yabTara;

pa0oTas Mo cBoeMy IJIaHy, BHOCUTb KOPPEKTUBBI B TEKYILYIO JE€SITEIbHOCTh HAa OCHOBE aHaJIM3a M3MEHEHUI CUTyaluu Ul MOTy4eHUs
3aIlJIAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ynbTaTa;

YCTaHABJIMBATB CBS3b MEXK/Y I10JyYEHHBIMU XapaKTEPUCTUKAMU MIPOJYKTa U XapaKTEPUCTUKAMMU IIPOLECCa AEATEIBHOCTHU U 110 3aBEPLICHUN
NEATENBHOCTH MPeUIaraTb U3MEHEHNUE XapaKTEPUCTHK IIpoLiecca Ul MOJydEHUs YIIYYIICHHBIX XapaKTEPUCTUK IIPOIYKTa;

CBEPATH CBOM JICHCTBUS C LENBIO U, IPU HEOOXOIMMOCTH, UCTIPABIISATH OIIMOKH CaMOCTOSITENIBHO.

YMeHue O1leHUBATh TPABUILHOCTH BBINOJIHEHHS y4eOHOM 3aa4K, COOCTBEHHBIE BO3MOKHOCTH ee perieHus. O0yJaronuiics CMOXKeT:

ONpCACIIAATE KPUTCPHUU ITPABUIIBHOCTU (KOppeKTHOCTI/I) BBITIOJIHCHU A y‘IC6HOI>'I 3aJa4u,



aHAJIM3UPOBATh U 00OCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIEI0 HHCTPYMEHTAPUS IJIs BHITIOJTHEHUs yueOHO 3a1aum;

cBOOOJTHO TOJIB30BAThCS BHIPAOOTAHHBIMU KPHUTEPHUSIMU OLIEHKM U CAaMOOLIEHKH, MCXOJS W3 LENW M HUMEIOMIMXCS CPENCTB, pa3iuyas
pe3ynbTaT ¥ CIOCOOBI JICHCTBHIA,

OILICHUBATh MPOAYKT CBOCH IEATEIBHOCTH O 3aJaHHBIM W/HIM CaMOCTOSTEIBHO OTPEACICHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEJIBIO
NS TeILHOCTH;

00OCHOBBIBATh JIOCTH)KUMOCTD II€TTH BBHIOPAaHHBIM CIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHUX PECYpPCOB M JIOCTYITHBIX BHEUTHHX
pecypcoB;

(uKCcHpOBaTh U aHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHbIX PE3yIbTaTOB.

Brnanenne ocHOBaMM CaMOKOHTpOJIS, CAMOOIICHKH, TPHHATHS PEIICHWH W OCYIIECTBICHHS OCO3HAaHHOTO BBIOOpa B y4eOHOU
MMo3HaBaTENhbHOU. OOYUYaIOIIUIACS CMOXKET:

HaOI0IaTh U aHAIM3UPOBATH COOCTBEHHYIO YIEOHYIO U [T03HABATEIbHYIO A€ATEIHOCTD U JEATENILHOCTD IPYTHX 00yJaroIuXcs B poliecce
B3aMMOIPOBEPKH;

COOTHOCHTH peajbHbIe U MIIAHUPYEMbIE Pe3y/IbTaThl MHAWBUIYaTbHOM 00pa30BaTeIbHON AEATEILHOCTH U AETaTh BHIBOIBI;

MIPUHUMATD pPellleHue B y4eOHOI CUTyallud U HECTH 3@ HETO OTBETCTBEHHOCTH;

CaMOCTOSITEJILHO OMPENIeNSITh MPUYUHBI CBOETO yCIleXa UM HeycleXxa U HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYallUU HEycIexa;

PETPOCIEKTUBHO OMPEeNATh, KaKue ACHCTBHS MO PElIeHUI0 Y4eOHOM 3aJayd WU MapaMeTphl STHX JICHCTBUN MPUBEIU K IMOJIYYEHHUIO
HMMEIOIIETOCs MPOAYKTa Y4eOHOU NesITeIbHOCTH;

JEMOHCTPUPOBATh MPUEMBI PETYISIUU TMCUXO(PU3NOJIOTHUECKUX/ SMOIMOHATIBHBIX COCTOSHUN Al JOCTHKEHUSA d(¢deKTa yCrnoKOSHHUS
(ycTpaHeHusT SMOIMOHAIBHON HamNpsKeHHOCTH), 3(dexTa BoccTaHOBICHUS (OCHableHusi MPOSBICHUIN yTomileHus), 3ddexra akTHBU3ALUU

(HOBHI_HCHI/IH HCI/IXO(i)I/BI/IOJ'IOl"I/ILIeCKOﬁ peaKTI/IBHOCTI/I).



Ilo3naBaTenbHbie Y V]I

YMeHue omnpenensTh MOHATHS, CO3JaBaThb OOOOIIEHUS, YCTAaHABIMBATh AHAJIOTHH, KIACCU(PHUIMPOBATH, CAMOCTOATEIHBHO BBIOHPATH
OCHOBAHUS U KPUTEPUH JUTSI KJIACCU(UKALIMH, YCTAHABINBATH IPUYMHHO -CJIEICTBEHHBIE CBSA3U, CTPOUTH JIOTUYECKOE PACCYKICHHUE, YMO3AKIIIOUEHUE
(MHIYKTUBHOE, NENYKTUBHOE, [10 aHAJIOTUH) U JeNaTh BbIBOAbl. O0y4aromuics CMOXKET:

e 10A0MPATH CJIOBA, CONOTUYMHEHHBIE KIIIOYEBOMY CIIOBY, ONPEEIISAIONINE €r0 IPU3HAKU U CBOICTBA;

e BBICTPaMBATh JJOTUYECKYIO IIEMOYKY, COCTOSIIYIO U3 KJIFOUEBOTO CJI0BA U COMOAUYNHEHHBIX EMY CJIOB;

e BBLIEATH OOIIMI MPU3HAK JIBYX UM HECKOJIBKHUX MTPEIMETOB WU SIBJICHUM 1 0OBACHATH UX CXOJICTBO;

e 00BEAUHATH MPEAMETHI U SIBICHUS B TPYIIBI MO ONpPENEICHHBIM MPU3HAKaM, CPaBHUBATh, KJIACCU(PHUIIMPOBATh U 00001maTh (HaKkThl U
SIBIICHUS;

e BBLICTATH SBJICHUE U3 OOIEro psijia APYrux sSBJICHUN;

e OIpeneNATh 00CTOATENBCTBA, KOTOPBIE IPEAIIECTBOBAIM BOZHUKHOBEHUIO CBS3U MEXKAY SIBJICHUSIMH, U3 3TUX OOCTOATENILCTB BBIACIAThH
oIpeneNsoue, CocoOHbIE ObITh MIPUUMHOMN JAHHOTO SIBJICHUS, BBISIBJIATh IPUUUHBI U CIEJICTBHS SIBICHUH;

e CTPOUTH PACCYXJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJIEHUSAM U OT YAaCTHBIX SIBJIECHUI K OOIIMM 3aKOHOMEPHOCTSIM;

e CTPOUTH PACCY)XJECHHE Ha OCHOBE CPABHEHUS IIPEIMETOB U SIBJICHUH, BBIJIEJISAS IPU 3TOM OOIIME IPU3HAKH;

e M3J1ararh MOJIy4YeHHYIO MH(OPMALMIO, THTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a/1auu;

e CAMOCTOSATENILHO YKa3bIBaTh HA MH(POPMALIMIO, HYKIAIOILYIOCS B IPOBEPKE, MIPeUlarath U IPUMEHSTh CIIOCO0 MPOBEPKHU 10CTOBEPHOCTH
nHpopManum;

e BepOaIM30BaTh IMOLMOHAILHOE BIIEYATICHNUE, OKa3aHHOE HAa HEr0 UCTOUYHUKOM;

e OOBSICHATH SIBJICHUS, MPOLECCHl, CBSI3U U OTHOLICHUS, BBISBISIEMbIE B XOJi€ MO3HABATEJIbHOM M HCCIENIOBATEIbCKOW JEATEIIbHOCTH
(mpuBOIUTH OOBSICHEHNE C U3MEHEHHEM (OPMBI IIPE/ICTABIICHUS; 00BACHATD, JeTATU3UPYs WK 00001ast; OOBSICHATE C 3aJJaHHON TOUKU 3pEHHUS);

e BBISBIATH M HAa3bIBaTh MPUYMHBI COOBITHS, SBICHUS, B TOM 4YHCJIE BO3MOXHBbIe / Hanbolee BEpOSTHHIC MPUYMHBI, BO3MOKHBIC
MIOCJIECTBUSA 33JaHHOM PUYNHBI, CAMOCTOATEIBHO OCYIECTBIIASA IPUUYNHHO-CIIEACTBEHHBIN aHAIN3;

e JleNaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHAM3a pa3HbIX TOUEK 3pPEHUs, MOATBEPXkAATh BBIBOJ COOCTBEHHOW apryMeHTaluel win
CaMOCTOSITENILHO MOJTYYEHHBIMU J1aHHBIMH.

YMmenue CO31aBaThb, IPUMCHATL U HpeO6pa3OBLIBaTL 3HAaKW U CUMBOJIbI, MOACIIN U CXCMBI JJId PCHICHU A y‘IC6HBIX " IIO3HABaTCIIbHBIX 3a/J1a4.



OOy4JaroImuiics CMOXKET:

CXEME;

0003Ha4YaTh CHUMBOJIOM U 3HAKOM npeamMeT U/WIn SIBJICHHC,

ONpCACIIATh JIOTHUCCKUC CBA3KU MCKAY NPEAMCTaAMU U/An SIBJICHUSIMU, 0003HAa4YaTh JaHHBIC JIOTHYCCKUEC CBsA3U C IIOMOIIIBIO 3HAKOB B

cOo3/1aBaTh aOCTPAKTHBIN WM PeabHbII 00pa3 MpeaMeTa 1/1ii sIBICHNS;
CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIIOBUH 3aJ]auM W/WJIM CTI0C00a €€ pPeleHus;

CcOo3JaBaThb Bep6aJ'II)HBIC, BCIICCTBCHHBIC U I/IH(i)OpMaIH/IOHHI)IG MOZACIIN C BBIACJICHUCM CYHICCTBCHHBIX XAPAKTCPUCTHK o0BbeKTa JJIA

onpezenieHus crnocoda peneHus 3a1a4i B COOTBETCTBUHU C CUTYaIUEH;

npeo6pa3013HBaTL MOJCIIH C OCJIIbIO BBISIBJIICHUA O6H.[I/IX 3aKOHOB, ONPECACTIAIOMNUX JAHHYIO IPEAMETHYIO 06HaCTL;

MEPEBOJIUTh CIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HHGPOpMalui0 U3 rpaguueckoro uiu (HhopMaau30BaHHOTO (CHMBOJBHOTO)

MPECTaBICHHS B TEKCTOBOE, M HA000POT;

CTPOUTH CXEMY, AJITOPUTM ,HGfICTBPIH, HCIIPABJIATH UK BOCCTAHABIIMBATDH HEU3BECTHRIN paHEC AJIrOPUTM Ha OCHOBE MMCIOIICTOCS 3HAaHUA

00 00BEKTE, K KOTOPOMY MPUMEHSIETCS alITOPUTM;

CTPOHUTDH JOKA3aTCIIBCTBO: IMIPAMOE, KOCBECHHOC, OT IIPOTUBHOI'O,

aHAJIM3UPOBATH/PeIIEKCUPOBATH OTIBIT Pa3paOOTKU U pealn3aluy y4eOHOTO IPOEKTa, UCCIEeT0BAaHUS (TEOPETUUECKOTO, SMIIUPHUECKOTO)

Ha OCHOBE MPE/UI0KEHHON MPOOIEMHOM CUTYaIH, TIOCTABJICHHOM 11eJIM M/WIIH 3aJJaHHBIX KPUTEPUEB OLICHKHU MPOAYKTa/pe3yibTara.

CwmbiciioBoe utenne. OOyJaronuiicss CMOKeT:

HaXoAUuThb B TCKCTC Tpe6yeMy}0 I/IH(l)OpMaI_[I/IIO (B COOTBCTCTBHH C LICILIMU cBOCH ,I[GHTCJ'IBHOCTI/I);
OPUCHTHUPOBATLCA B COACPKAHHUU TCKCTA, IOHUMATh I_IeJ'IOCTHHﬁ CMBICJI TCKCTA, CTPYKTYPUPOBATDH TCKCT,
YCTaHABJIMBATb B3aUMOCBA3b OIIMCAHHBIX B TCKCTEC CO6BITHﬁ, HBHeHHﬁ, MponuecCCoB;

PE3FOMUPOBATH I'NIABHYIO HACHO TCKCTA,

Hp606pa3OBHBaTB TCKCT, «IIEPCBOIS €0 B APYI'YIO MOJAJIBHOCTD, UHTCPIPETUPOBATD TCKCT (XYIIO)KCCTBGHHHﬁ u HeXy,HO)KeCTBCHHHﬁ -

y4eOHBIi, Hay9HO-TIOMYJISIPHBIH, HHQOPMaMOHHBIH, TeKcT non-fiction);

KPUTHYCCKU OLICHUBATH COACPKAHNUC U (I)OpMy TCKCTA.

(DOpMI/IpOBaHI/Ie " Pa3BUTHUC 3KOJIOTHUYCCKOI'O MBIIUICHUA, YMCHUC TNIPUMCHATH €TI0 B HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ, COLIMAJILHOM



MPaKTUKE U PO EeCCHOHATBLHON oprueHTanuu. OOyJaronuiics CMOXKET:
e OIIPEACIATh CBOEC OTHOLIEHUE K IPUPOJIHOM CPENE;
e AHAJTM3UPOBATH BIMSIHUE SKOJIOTUIECKUX (PAKTOPOB HA CpPely OOUTaHUS )KUBBIX OPraHU3MOB;
e IIPOBOAMUTH NPUUMHHBINA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYaLUH;
e IIPOrHO3MPOBATh U3MEHEHHUS CUTYallH IIPU CMEHE AEUCTBUSI OJTHOTO (paKTOpa Ha JIeHCTBUE ApYyroro (akropa;
e PACIpOCTPaHATh FKOJIOTMYECKHE 3HAHUS M YUaCTBOBAThH B MPAKTUYECKUX JeJaxX MO 3alIUTe OKPYXKaIOLIEH Cpepl;
e BBIPAXKaTh CBOE OTHOLIEHHUE K IPUPO/JIE YEPE3 PUCYHKH, COUNHEHUS], MOJEIH, IPOEKTHBIE paOOTHI.
o Pa3BuTHe MOTHBAalMM K OBJAJECHUIO KYJIbTYpOH aKTMBHOTO HCIOJIb30BAaHHUS CIOBaped M JIPYrHX MOUCKOBBIX cucteM. OOyuaromuiics
CMOJKET:
e oOmnpeAensaTh He0OXO0UMbIE KITIOUEBbIE MONCKOBBIE CIIOBA U 3aPOCHI;
® OCYUIECTBJIATH B3aUMOJIECUCTBUE C JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMU;
e (GopMHUpPOBATh MHOKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HICTOUHUKOB JJIs1 0ObEKTUBU3AIIUH PE3YJIbTaTOB MIOUCKA;

e COOTHOCHUTD IMOJIYYCHHBIC PE3YJIBTATHI ITIOUCKA CO CcBOEH JCATCIIBHOCTBIO.

Komvmynukarupabie YY

YMeHHe opraHu30BbIBaTh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO ACATEIHHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pab0TaTh UHIAUBUIYATHHO
U B TPYIIE: HAXOJIUTh OOIlee pellieHue U pa3pemaTh KOH(PIUKTHI HAa OCHOBE COTJIACOBAHMS MO3ULIUNA M ydyeTa HHTEpecoB; (OpMYIHpPOBATH,
apryMEeHTHPOBATh U OTCTaWBaTh CBOE MHEHHE. OOyUYaIOUTUIICS CMOXKET:
-OIPEEIISITH BO3MOKHBIE POJIM B COBMECTHOM JCSITEIILHOCTH,
-UTpaTh OMPEACIICHHYIO POJb B COBMECTHOM JAESITENbHOCTH;
-IIPUHUMATh TIO3HUIMIO COOECEeTHIKA, TOHUMAas TIO3UIIUIO APYroTo, pa3iinyaTh B €ro peyr: MHEHHE (TOUKY 3pEHUs ), I0Ka3aTeNbCTBO (apryMEHTHI),
(akThl; TUTIOTE3bI, AKCHOMBI, TEOPHH;
-OMpEe/IeIIsATh CBOU JACHCTBHS U JCWCTBUS MapTHEPA, KOTOPbIE CIIOCOOCTBOBAIN MIIH MPEMATCTBOBAIIN MPOYKTUBHON KOMMYHHKAIIWY;
-CTPOUTH IO3UTUBHBIE OTHOIICHHUS B TIPOIECCEe YUeOHOMW U MO3HABATEIHHOM IS TENLHOCTH;
KOPPEKTHO U apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOUYKY 3PEHUS, B JUCKYCCHH YMETh BBIABUTaTh -KOHTPApryMEHTHI, Tepedpa3upoBaTh CBOIO

MBICJIb (BJIa,[[eHI/IC MCXaHU3MOM 5KBUBAJICHTHBIX ?)aMeH);



-KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATh OIIMOOYHOCTH CBOETO MHEHHUs (€CIM OHO TaKOBO) H
KOPPEKTUPOBATH €T0;

-Tipe/yiaraTh ATbTEPHATUBHOE PEIICHNE B KOH(IMKTHOM CUTYAIIHH,

-BBIJICIISITH OOIIYIO TOYKY 3PSHUS B TUCKYCCHH;

-JIOTOBApHUBATHCA O MPABUIIAX U BOIIPOCAX sl 0OCYKJIEHUSI B COOTBETCTBUHM C TIOCTABJICHHOW TIEpe 1 TPYIINON 3a1auei;

-OpraHU30BbIBaTh y4eOHOE B3aMMOEHUCTBHE B IpymIe (ONpeneisaTh OOIKe eIH, PaCIpeaesaTh PO, J0rOBapUBATLCS IPYT C APYIOM M T. 11.);
-yCTpaHsATh B paMKax JMajora pa3pbiBbl B KOMMYHHUKAIIUH, 00YCIIOBIICHHBIC HETOHUMaHUEM/HETIPUSATHEM CO CTOPOHBI COOECeTHUKA 3a71auu, (DOPMBI
WJIM COJIep KaHus Auailora.

YMeHue 0CO3HAaHHO MCIOJIb30BAaTh PEUYEBBIE CPENICTBA B COOTBETCTBUU C 3aJa4€i KOMMYHHMKAIIMW JJI1 BBIPAKEHUS CBOUX YYBCTB, MBICIEH U
MOTpeOHOCTEN ISl TUTAHUPOBAHMS M PETYIISAINHN CBOSH NEATEILHOCTH; BIAJCHUE YCTHOW M MUCHbMEHHON PEeYbi0, MOHOJOTUYECKOW KOHTEKCTHOM
peubto. OOy4YarOIMMUIAC CMOXKET:

-OMPEeJeIIsATh 3a/1a4y KOMMYHHUKAIIUU U B COOTBETCTBUU C HEM 0TOMpaTh peueBble CPECTBA;

-0TOMpaTh U UCIIOJIb30BATh PEUYEBbIE CPEICTBA B IPOIIECCE KOMMYHUKALIUU C IPYTUMHU JIOAbMH (AUAJIOT B Iape, B MaJIoW IpyIiie U T. 1.);
-IPEJCTABIIATh B YCTHOM WJIM MUCEMEHHOU (popMe pa3BEpHYTHIH IJ1aH COOCTBEHHOM JeATEIbHOCTH;

coOr0AaTh HOPMBI YOJIUYHON PEeYH, PETJIAMEHT B MOHOJIOT€ U JJUCKYCCUU B COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4eid;

-BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)KJICHHE) U 3allpallliBaTh MHEHHE apTHEPA B paMKax JUaiora;

-IIPUHUMATh PEIlIeHUE B XO/I€ AUANIOTa U COTIIACOBBIBATH €TI0 C COOECEIHUKOM;

-CO3/1aBaTh MMCbMEHHBIE «KIUIIMPOBAHHBIEY U OPUTHMHAIBHBIE TEKCTHI C UCIIOIH30BAaHUEM HEOOXOIUMBIX PEUEBBIX CPE/ICTB;

-HCII0JIb30BaTh BepOabHbIe CPECTBA (CPEACTBA IOTHUECKOM CBS3M) /TSl BBIICTICHHUS CMBICIIOBBIX OJIOKOB CBOETO BHICTYILJICHHUS,

-HCII0JIb30BaTh HEBepOAbHBIE CPE/ICTBA WM HATIISTHBIE MaTepralibl, OArOTOBICHHBIE/OTOOpaHHBIE MO/1 PYKOBOACTBOM yYUUTETIS;

-7IeJIaTh OLIEHOYHBIM BBIBOJ O JOCTHIKEHHUH L€ KOMMYHHUKAIIMM HEMOCPEACTBEHHO IIOCIE 3aBEPLICHUS KOMMYHUKATUBHOTO KOHTAKTa U
000CHOBBIBATH €TO0.

dopmupoBaHUEe M Pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH UCHOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruii (mamee — MKT).
OOy4JarImuics CMOXKET:

-LCJICHAITPAaBJICHHO UCKATh U UCIIOJIB30BATh I/IH(bOpMaI_II/IOHHLIe PECYPCHI, HCO6XOI{I/IMBIG JJI pCHICHUA y‘lC6HBIX U IMPAKTUYCCKUX 3a/la4d C TIOMOIIBIO



cpeactB UKT;

-BBI6I/IpaTb, CTPOUTH M HCIIOJIB30BAaTh AJACKBATHYIO I/IH(l)OpMaI_II/IOHHYIO MOJCIb A Hepeaadu CBOUX MBICIICH cpeacrBaMu CCTCCTBCHHBIX M
(bOpMaJII)HI)IX SA3BIKOB B COOTBCTCTBUU C YCJIOBUAMU KOMMYHUKAIIUU,

-BBIACIIATH I/IH(i)OpMaIII/IOHHl)H\/Jl ACIICKT 3aaa4Hu, OIICPUPOBATH JAHHBIMU, UCITIO0JIB30BATh MOJICIIb PCHICHHS 3a/1a4U,

-UCIIOJIb30BATh KOMIIBIOTCPHBIC TCXHOJIOTMU (BKJHO‘-Iaﬂ BI)I60p AACKBATHBIX 3aJa4€ HMHCTPYMCHTAJIBHBIX IIPOrpaMMHO-allllapaTHBIX CPCACTB U
CCpBI/ICOB) JJI pCIICHUSA I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHKAIIMOHHBIX y‘-I€6HI>IX 3aJa4, B TOM 4YHUCJIC. BBIYHUCIICHUEC, HAIITUCAHUEC IINCEM, CO‘II/IHGHI/If/'I,
JOKJIAJIOB, pedepaToB, CO3JaHNE PE3CHTAUN | JIp.;

-MCI0JIb30BaTh HHPOPMAIUIO C YUETOM ITUUECKUX U IPABOBBIX HOPM;

-co3/1aBaTh MH(GOPMALMOHHBIE PECypChl DPA3HOTO TUIA M ISl Pa3HbIX ayaUTOpHil, coOmogaTh HMHMOPMAIMOHHYIO THTHEHY W IpaBWIa
nH(OPMaLIMOHHON OE30MaCHOCTH.

1.3. IIpeaMeTHbIe pe3VJabTATHI:

B pe3ysbTare ndyueHusi Kypca 0M0JI0TMHA B OCHOBHOI HIKOJI€:

BhInycKHUK HAy4MTCsl MOJIH30BaThCS HAYYHBIMH METOJAMU JUIsl pacro3HaHUS OMOJIOTMYECKUX MpoOJeM; aBaTh HAydyHOE OObSICHEHHE
OuosnoruueckuM Qaxrtam, mpoiieccaM, SBICHUSM, 3aKOHOMEPHOCTSAM, UX POJU B KM3HM OPraHU3MOB U YEJIOBEKAa; NMPOBOIUTH HAOIIOACHUS 3a
KUBBIMH 00BEKTaMU, COOCTBEHHBIM OPTaHU3MOM; OTMCHIBATh OMOJIOTHYECKHE OOBEKThI, IPOIIECCHI U SIBJICHUS; CTABUTH HECIOKHbIE OMOJIOTUYECKH €
AKCIEPUMEHTHI 1 UHTEPIPETUPOBATH UX PE3YIbTATHI.

BrInyckHUK OBNaieeT CUCTEMOUM OMOJOTMYeCKUX 3HAHUN — MOHATHSMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU, TEOPUSAMHU, UMEIOLIUMHU BaXKHOE
o011eo0pa3oBaTenbHOE U O3HABATENIbHOE 3HAUCHUE; CBEICHUSIMU 10 UCTOPUU CTAHOBIIEHUSI OMOJIOTUN KaK HAYKH.

BheIycKHUK OCBOMT OOIIME MpHEMbl: OKa3aHWs MEPBOM IMOMOINMW; pAllMOHAIBHON OpraHu3alMi TpyJa U OTIbIXa; BBIPAIIUBAHUA U
Pa3MHOKEHHSI KyIbTYPHBIX PACTEHUH U TIOMAIIIHUX )KUBOTHBIX, YX0/Ia 32 HUMH; IPOBEACHUS HAOIIOACHUI 332 COCTOSTHUEM COOCTBEHHOTO OPraHU3M a;
npaBuiia paboThl B KaOMHETEe OMOJIOTHH, C OMOJIOTHYECKUMH MPUOOPAMH U HHCTPYMEHTAMH.

BrInmyckHHUK MpHOOpETET HaBBIKM UCTIOIB30BAHUS HAYYHO-TIOMYJISIPHON JIUTEPATYphl O OMOJIOTHH, CIIPABOYHBIX MAaTEpHUAaIoB (Ha OyMa)KHBIX

H SJICKTPOHHBIX HOCI/ITCJI}IX), pPeCypCoB I/IHTepHeTa IIPpH BBIIIOJIHCHUN y‘IC6HBIX 3aaad.



BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSI:

® OCO3HAHHO HCIIOJIb30BaTh 3HAHUSI OCHOBHBIX MIPABHII TIOBEICHUS B IIPUPOJIE U OCHOB 3JI0POBOTO 00pa3a KU3HU B OBITY;

e BBLIOMPATH IICJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOUX JICHCTBUSX U MOCTYIKAX MO OTHOIICHHUIO K KHBOW MPUPOJIE, 3J0POBBIO CBOEMY U
OKPYKaIOIIHX;

® OpHUCHTHPOBATHCS B CHUCTEME ITO3HABATEIBHBIX IIEHHOCTEH — BOCIHPHHUMATH WH(MOPMAIUIO OMOJOTHYECKOTO COACPIKAHHS B HAYIHO-
MOMYJSIPHON JIMTEpaType, CpelcTBaXx MaccoBod wHpopManuu W VHTepHeT-pecypcaX, KPUTHYCCKH OICHHBAThH IOJTYYCHHYIO HH(POPMAIIUIO,
aHAIM3UPYA €€ COJEP>KaHNUEe U JIaHHbIE 00 NCTOYHUKE HH(POPMAIIHH;

® C03/1aBaTh COOCTBEHHBIC TNHCHMECHHBIC W YCTHBIC COOOIICHHS O OHOJOTHYECKHX SIBICHHSX M TIPOIECCaX HAa OCHOBE HECKOJIBKUX
WMCTOYHUKOB WH(POPMAITUH, COITPOBOKIATH BRICTYINICHUE TIPE3CHTAINEH, YIUTHIBAs OCOOCHHOCTH ayIUTOPUN CBEPCTHUKOB.

KuBble  opraHusMsbl

BbINMyCKHUK HAYYHUTCS:

® BBIJICIATH CYIICCTBEHHBIE MPHU3HAKH OWOJOTHYECKUX OOBEKTOB (KJIETOK M OPraHWU3MOB PACTCHHH, )KUBOTHBIX, TpUOOB, OaKTepHii) U
MPOLIECCOB, XapaKTEPHBIX ISl )KUBBIX OPraHU3MOB;

® apryMEHTUPOBATH, MPUBOAUTH JI0KA3aTEILCTBA POJICTBA PA3IMUYHBIX TAKCOHOB PACTEHH, 5)KUBOTHBIX, IPUOOB U OaKTepuit;

® apryMeHTUPOBATh, MPUBOAUTH JI0KA3aTEILCTBA PA3IMUNN PACTEHUI, )KUBOTHBIX, FPUOOB U OAaKTEpUii;

® OCYIIECTBIIATh KiIacCU(PHUKAIIUIO OMOJOTHYECKUX OOBEKTOB (pacTEeHUH, )KMBOTHBIX, OaKTepuid, TpUOOB) HA OCHOBE OMPEICICHUS UX
MIPUHAJIICSKHOCTH K OMPEICTICHHON CHCTeMaTH4YEeCKOW TpyIIIe;

® pAacKphIBaTh POJIb OMOJIOTHH B IPAKTUUYECKOH IEATEIBHOCTH JIOACH; POJIb PA3IMYHBIX OPTAHU3MOB B KU3HH YEJIOBEKA;

e OOBSACHATH OOIIHOCTH MPOUCXOXKACHUS W DBOJIONUN CHUCTEMAaTHYECKHX TPYII PACTEeHUM M KUBOTHBIX Ha MPHUMeEpPax COMOCTABICHUS
OMOJIOTHYECKUX 00BEKTOB;

® BBISABJIATH MIPUMEPHI U PACKPBIBATH CYITHOCTH MPUCIIOCOOICHHOCTH OPraHU3MOB K cpejie OOMTaHMUS,

® pa3nuyaTh O BHEIIHEMY BUAY, CXeMaM U OIHCAaHUSAM peajbHble OWOJOTHYECKHE OOBEKTHl WM MX H300paKeHUs, BBISBIATH
OTINYUTEIFHBIC IPU3HAKU OMOJIOTHYECKUX 0OBEKTOB;

® CpaBHMBAaTh OMOJOTHYECKHE OOBEKTHI (PacTEeHHs, JKUBOTHBIC, OAKTepUH, IPUOBI), MPOLECCHl KU3HEACSITENIFHOCTH, JeNIaTh BHIBOIBI U

YMO3aKJIOUYCHHUA Ha OCHOBC CPABHCHUS



¢ YCTaHABJIMBATb B3aMMOCBIA3U MCKIY 0COOCHHOCTSIMH CTPOCHUA U (I)YHKI_II/ISIMI/I KJICTOK U TKaHef/'I, OpraHoB U CUCTCM OPraHOB;

® JCIIOJIb30BaTh MECTO/IbI OHOJIOrUYECKOM HAaYyKH: Ha6JIIOI[aTB Y OIHMCHIBATh OMOJOTUYSCKUE OOBEKTHI U MMponecChl; CTABUTh OHOJIOrHYCCKUE

OKCIICPUMCHTBI U OOBSICHATD UX PE3YJIbTATHI,

® 3HATb U apIryMCHTHUPOBATHL OCHOBHBLIC IIpaBuWJIa IMOBCACHUA B IIPHUPOJIC,

¢ AHAJIM3UPOBATH U OLICHUBATH NOCICACTBUA ACATCIbHOCTH YCIIOBCKA B IIPUPOJIC,

® OIIKMCBIBATH U UCITIOJIL30BATh IMTPHUEMBI BhIpAallIMBAHUA U Pa3MHOXKCHUS KYJIbTYPHBIX paCTeHI/II\/'I N JOMAIIHUX KMBOTHBIX, YXO/J1a 34 HUMU,

e 3HaTh U cOONIOAATh IpaBUiIa pabOTHI B KaOMHETe OMOJIOTHH.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

® HaXoJWUTh MH(OPMALIMIO O PACTEHHUSAX, )KUBOTHBIX I'pubax M OaKkTepHUsIX B HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJIOTHYECKUX CIIOBapsX,
crpaBoYHHKaX, IHTepHET pecypce, aHAIM3UPOBaTh U OLICHUBATh €€, IIEPEBOIUTE U3 OJHOU (POPMBI B IPYTYIO;

® OCHOBAaM HCCIICIOBATEIILCKONW M MPOEKTHOW NESATENPHOCTH MO0 M3YYCHHIO OPTraHW3MOB PA3IMYHBIX [ApCTB JKUBOM MPUPOJBI, BKIIOUAs
yMeHHsI GOpMyYIMpPOBATh 33/1a4H, PEJICTABIATh padOTy Ha 3aIIMUTY U 3alUIIaTh €e.

® HCMOJB30BaTh NPUEMbI OKa3aHHs NEPBOH TOMOIIN IPU OTPABJICHUH SAOBUTHIMU TPHOAaMU, SITOBUTHIMH PACTCHUSMH, YKyCaX KHBOTHBIX;
paboTHI C OTPENIENUTEISIMU PACTEHHI; Pa3MHOKEHHS U BBIPAIINBAHUS KyJIbTYPHBIX PACTEHUH, yX0I0M 32 JOMAIIHUMH )KUBOTHBIMH;

® OpPUCHTUPOBATHCS B CHCTEME MOPAJIBbHBIX HOPM M IICHHOCTEH MO0 OTHOIICHHIO K OOBEKTaM >KMBOHW NMPHUPOABI (IIPU3HAHUE BBICOKOM
IIEHHOCTH XKH3HU BO BCEX €€ MPOSBICHUIX, SKOJIOTNYECKOE CO3HAHKE, SMOLMOHAILHO-IIEHHOCTHOE OTHOIIEHHE K 00BEKTaM >KUBOW IPUPOIBI);

® OCO3HAaHHO HCIIOJIb30BATh 3HAHHSI OCHOBHBIX IPaBWJI TOBEJICHUS B MPHPOAE; BHIOMPATH LIEJIEBBIC U CMBICIOBBIC YCTAHOBKHM B CBOMX
JEHCTBHSAX U TMOCTYIKAX MO OTHOIICHHIO K )KUBOW IIPUPO/IE;

® C03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOIICHUS O PACTEHHSIX, KMBOTHBIX, OaKTepusi M rpubax Ha OCHOBE HECKOJIBKHX
MCTOYHHUKOB UH(OPMALIMH, COTIPOBOXKIATh BBICTYIIJICHHE MTPE3EHTAIEeN, YUUThIBas 0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB;

e paboTaTh B TpyIIe CBEPCTHUKOB NpPU pELICHHM II03HABATEIbHBIX 3a/ad CBS3aHHBIX C H3YyYEHHEM OCOOEHHOCTEH CTpOEHUs U
KHU3HENIEeATENbHOCTH PAaCTeHUH, JKUBOTHBIX, IPUOOB M OaKkTepUil, TUIAHUPOBATh COBMECTHYIO JEATENBHOCTb, YIUTHIBATh MHEHUE OKPY)KAIOLUINX U

aJICKBATHO OLICHHUBATDH COOCTBEHHBII BKJIaZ B ACATCIIbHOCTD I'PYIIIIBI.



Yes10BeK U €ro 310poBbe

BbInycKHMK HAy4YUTCS:

® BLIACIATH CYHICCTBCHHBIC IIPU3HAKN OHMOJOTHYECKUX 0OBEKTOB ()KI/IBOTHI)IX KJIICTOK U TKaHeﬁ, OpraHoB U CUCTCM OpPraHOB ‘-ICJIOBCKa) n
MIPOIIECCOB JKU3HEACATEIBHOCTH, XapaKTEPHBIX ISl OpraHM3Ma 4ellOBeKa,

® AprymCcHTHpPOBAThH, IPUBOAWUTD JOKA3aTCIILCTBA B3AUMOCBA3HU YCJIOBCKA U Oprmanmeﬁ CpCabl, poaACTBA YCJIOBCKA C ) KUBOTHBIMMU

® APrymCcHTHPOBAThH, IPUBOJUTH JOKA3aTCIbCTBA OTINYHI YeNOBEKa OT KHUBOTHBIX,

® APTYMEHTHUPOBATbH, IPUBOIUTH JT0KA3ATEILCTBA HEOOXOIMMOCTH COOITIOACHNUS Mep MPO(PHUIAKTHKH 3a00I€BaHNH, TPAaBMAaTHU3Ma, CTPECCOB,
BpPEAHBIX MPUBBIUEK, HAPYILIEHUSI OCAHKH, 3PEHUS, CIIyXa, THPEKIIMOHHBIX U MPOCTYIHBIX 3a00I€BaHUII;

e OOBACHATH DBOJIOLUIO BUAa YenoBeK pa3syMHBIH Ha MpUMepax COIMOCTABIEHUS OMOJIOTMYECKHX OOBEKTOB U JAPYrHMX MaTepUaIbHBIX
apre(akToB;

® BBIIBIIATH IPUMEPHI M HOSCHSTH MPOSIBICHUE HACIIECTBEHHBIX 3a00JIeBaHN y YeIOBeKa, CYIIHOCTh MPOLECCOB HACIEICTBEHHOCTH U
W3MEHYMBOCTH, TPHUCYILIEH YEIOBEKY;

® pa3nuyaTh M0 BHENTHEMY BUY, CXeMaM M OTMCAHUSIM pealbHble OMOJIOTHYeCKNe 0OBEKTHI (KJIETKH, TKAHW OPTaHbl, CHCTEMBI OPTaHOB)
WM MX U300payKeHN s, BEISIBIIATH OTIIMYUTENIBHBIE IPU3HAKN OHOJIOTHYECKHX OOBEKTOB,;

® CpaBHHMBATh OMOJIOTUYCCKUE OOBEKTHI (KIIETKH, TKAHH, OPTaHbl, CHCTEMBI OPT'aHOB), MPOIICCCHI JKU3HEACATCILHOCTH (TMTaHKUE, JbIXaHHE,
0OMEH BEIIeCTB, BBIACICHUE U JIP. ); JejaTh BBIBOJABI M YMO3aK/IFOUCHHS Ha OCHOBE CPaBHCHHS,

® YCTaHABJIMBATh B3aMMOCBSI3H MEXKJIy OCOOCHHOCTSIMH CTPOCHHSI U QYHKIMSIMH KIIETOK U TKaHEW, OPraHOB M CUCTEM OPTraHOB;

® ICII0JIb30BaTh METOJbI OMOJIOTMYECKON HayKH: HaOIIOJaTh W OIUCHIBATh OHOJOTMYECKHE OOBEKTHI M IPOIECCHI; MPOBOJUTH
WCCIICIOBAHUS C OPraHU3MOM YEJIOBEKA U OOBSCHSITH UX PE3YJIbTAThI;

® 3HATh M APTYyMEHTUPOBATh OCHOBHBIE IPUHIIUIIBI 3J0POBOTO 00pa3a KU3HU, pallMOHATLHOW OpraHU3aIiy TPYAa U OT/AbIXA;

® aHANM3HUPOBATH U OIIEHUBATH BIUAHUE (DAKTOPOB PHUCKA HA 3JI0POBHE YETIOBEKA,

® OMKCHIBATh U MCIIOJIH30BATh TPUEMBI OKa3aHUs TIEPBOI MOMOIIIH;

® 3HATh U COOMIOAATH paBuiia paboThl B KaOWHETe OMOJIOTHH.

BhIyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® OO0BACHATH HEOOXOJUMOCTh NPUMEHEHHUS T€X WM MHBIX MPUEMOB MpPHU OKA3aHUU MEPBOU JAOBpayeOHOW MOMOIIM NPH OTPABICHUSIX,



07K0Tax, 00MOPOKEHHUSX, TPABMAX, CIACCHUH YTOMAIOIIET0, KPOBOTCUCHUSX,

® HAXOJUTh HHPOPMAIMIO O CTPOCHUHU U KU3HEACITEITLHOCTH YEIOBEKA B HAYYHO-TIOMYJISPHON JUTEpaType, OMOJIOTHYECKUX CIIOBAPSIX,
cpaBoYHHKaX, IHTepHET-pecypce, aHAIM3UPOBATh U OLICHUBATH €€, IIEPEBOIUTh U3 OJHOU (POPMBI B IPYTYIO;

® OPHUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM M IIEHHOCTEH M0 OTHOLIEHUIO K COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO JPYTHX JIOCH;

® HAXOJWUTh B yU4eOHOW, HAYIHO-TIOMYJSIPHOHN juTeparype, HTepHET-pecypcax uHPopMaIuio o0 opraHu3Me 4eloBeka, o(GopMIIsTh ec B
BH/JI€ YCTHBIX COOOIICHUH U JTOKJIAI0B;

® AHAJIM3MPOBATH U OIEHUBATH IIEJIEBBIE U CMBICIOBBIC YCTAHOBKH B CBOMX JICMCTBUSAX M MOCTYIKAX MO OTHOLIEHUIO K 3JI0POBBIO CBOEMY U
OKPYXAIOIINX; TTOCJIEICTBHS BIUSHUSA (PAKTOPOB PUCKA HA 3I0POBBE YETIOBEKA.

® CO03/1aBaTh COOCTBEHHBIC MMCHhMEHHBIC M YCTHBIE COOOITIEHUSI 00 OpraHu3Me YeJIOBEKa M €ro )KU3HEIEATEILHOCTH Ha OCHOBE HECKOJBKHUX
HMCTOYHUKOB MH(OPMAIIH, COTIPOBOK/IATh BRICTYIUICHHE MPE3EHTAIIMEH, YIUThIBAsI 0COOEHHOCTH ayJUTOPUNA CBEPCTHUKOB;

e paboTaTh B rpymIe CBEPCTHUKOB MPH PEIICHUU MMO3HABATEIbHBIX 33[1a4 CBA3AHHBIX C OCOOEHHOCTSMU CTPOCHUS U KUZHEACSITEIbHOCTH
OpraHu3Ma 4eJoBeKa, IUIAHUPOBATh COBMECTHYIO JIESTEIbHOCTh, YUUTHIBATh MHEHUE OKPY)KAIOIIUX U aJIeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIA[ B
JeSITEeNbHOCTD TPYIIIIbI.

Oo01mume 6moJIOrHYecKrue 3aKOHOMEPHOCTH

BbINMyCKHUK HAYYUTCS:

® BBIICIATH CYIIECTBEHHbIE MPU3HAKU OMOJIOTUYECKUX OOBEKTOB (BHJAA, SKOCUCTEMbI, OMOCHEpbl) U MPOIECCOB, XapaKTEPHBIX IS
COO0O0IIECTB KUBBIX OPTAHU3MOB;

® apryMEHTHUPOBATH, IPUBOJUTH JOKA3aTEILCTBA HEOOXOJMMOCTH 3aIIUTHl OKPYKAIOIIEH CpeIbl;

® apryMEHTUPOBATH, MPUBOAUTH JI0KA3aTEIHCTBA 3aBUCUMOCTH 3/I0POBbS UEJIOBEKA OT COCTOSHHS OKPY>KAIOIIel Cpebl;

® OCYIIECTBJIATh KIacCHU(PHUKAIIMIO OHOJOTHYECKHMX OOBEKTOB HA OCHOBE OIpEACTCHHS HUX MPHUHAICKHOCTH K OIpeIeIeHHON
CUCTEMAaTUYECKOM TpYIIIE;

® pAacKphIBaTh POJb OMOJIOTUM B MPAKTHUECKOH NESITENBFHOCTH JIOJIEH; POJb OMOJIOTHYECKHMX OOBEKTOB B MPHUPOJAE M KU3HHU YEIOBEKA;
3HauUeHUE OMOJIOTHYECKOTO pa3HOOOpa3us AJisi COXpaHeHus: Onochepsl;

e OOBSCHATH OOIIHOCTH MPOMCXOXKJIECHUS U DBOJIOIMM OPraHW3MOB Ha OCHOBE COTMOCTAaBJICHHUS OCOOEHHOCTEH WX CTPOCHUS U

(yHKIMOHUPOBAHUS;



e OOBSICHATH MEXAHU3MBL HaCJICACTBECHHOCTH U U3SMCHYMBOCTHU, BOBHUKHOBCHHUA HpI/ICHOCO6JIeHHOCTI/I, mnponecc BI/III006pa30BaHI/I5I;

¢ DAa3jindath IO BHCIIHEMY BHAY, CXCMaM H OHNHUCAHUAM PCAJIbHBIC OMOJIOTHYECKHE OOBEKTHI WM HX 1/1306pa>1<eH1/151, BBISABIIASA
OTJIMYMUTCIIbHBIC IIPU3HAKA OHOJIOTUYCCKUX O6”I)GKTOB;

¢ CpaBHUBATH OMOJIOTHYECKUE O6”I>GKTI)I, IMpOoUCCChI; A€JIaTb BbIBOJAbI 1 YMO3aK/IIOYCHHA HAa OCHOBC CPABHCHUS

¢ YCTaHABJIMBATb B3aMMOCBA3U MCKIY 0COOCHHOCTSAMU CTPOCHUA U Q)YHKHHSIMI/I OpraHoB U CUCTCM OPraHOB;

® JCIIOJIb30BaTh METOIbI OroI0oTHYECKOM HayKu: Ha6J'IIOI[aTI) Y OIMCHIBATh OMOJOTUYSCKHE 00BEKTHI U MMponecChl; CTABUTH OHoJoru4ecKue
OKCIICPUMCHTBI U OOBSICHATEL UX PE3YIbTATHI,

® 3HAThb WM apryMCHTUPOBATHE OCHOBHBIC IIpaBUJIa MOBCACHUSA B IPUPOJAC, aHAIM3UPOBATHL M OLCHMBATH IOCIICACTBUA ACATCIBHOCTU

YeJIOBEKa B MPUPO/IE;

® OIWCHIBAThH M WCITOJIH30BATh TPHEMBI BRIPAIIIMBAHKS W PA3MHOKEHUS KYJIbTYPHBIX PACTCHUH M IOMAITHUX KUBOTHBIX, YX0J1a 32 HUMH B
arpoIieHO3ax;

® HaxOJUTh B YUeOHOMH, HAYUYHO-TIOMYJISIPHOM TuTeparype, MHTepHET-pecypcax nHMOpMaIHIO 0 KUBOH Mpupoae, 0GOpMIISITh €€ B BUIC
MMUCbMEHHBIX COOOIIIEHUH, TOKIIa0B, pedeparTos;

® 3HATh U COOIOIATh ITpaBUiIa PaOOTHI B KAOWHETE OMOJIOTHH.

BbInyCKHUK NOJYYUT BO3MOKHOCTH HAYUHUTHCS:

® [IOHMMATh SKOJIOTUYCCKHEC HpO6J’IeMH, BO3HHUKAIOMIKUE B YCIOBHUAX HCPALMUMOHAJIBHOI'O IPHUPOJAOIIOJIB30BaHUA, WU IIYTH PEIICHHUA 3THUX

npo0oiem;

® AHAIM3UPOBATh U OLICHUBATH LCJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX HeﬁCTBHﬂX U IIOCTYIIKAax 110 OTHOIICHUIO K 3JOPOBbIO CBOCMY U

OKpYyXXaromux, MmocCJICACTBUA BJIUAHUA CI)&KTOPOB PHUCKa Ha 30J0POBLEC YCIIOBCKA,

® HaxoJUTh MHGPOPMALUIO MO BOIpocaMm oOIIel OHOJIOTMU B HAYYHO-HOMYJSIPHOM JMTEparype, CHelHaTIU3MPOBAHHBIX OHMOJOIMYECKUX

CJIOBApsX, CIIPpaBOYHUKAX, I/IHTepHeT pecypcax, aHaIIM3UPOBATb U OLICHUBATH €€, ICPCBOJAUTH U3 OJIHOH q)OpMBI B IPYT'YIO,

® OPHUCHTHUPOBATHLCS B CUCTEME MOPAJIbHBIX HOPM M LICHHOCTEH II0 OTHOILICHHIO K 00BEKTaM KHBOM npupoanl, CO6CTBCHHOMy 3J0POBBIO U
3A0POBBIO APYTUX nrojei (HpI/I3HaHI/IC BBICOKOM IIEHHOCTH »KM3HHU BO BCEX €€ MMPOSBJICHUAX, 3KOJIOTHYECKOC CO3HAHUC, SMOIIMOHAJILHO ~-IICHHOCTHOC

OTHOIIIEHHE K 00BEKTaM KUBOM MPUPOJIBI);



® co3JaBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIE COOOIICHHUS O COBPEMEHHBIX Ipo0aeMax B 001acTH OMOJIOTUN U OXpaHbl OKPYKaIOIIen
Cpeabl Ha OCHOBE HECKOJIbKUX HCTOYHHMKOB HMH(OPMALMH, COMPOBOXKIATH BBICTYIUICHHE NpPE3eHTALMEH, YYUTHIBAsS OCOOCHHOCTH ayJUTOPUU

CBEpPCTHHUKOB;

® paboTarh B IpyIIE CBEPCTHUKOB IIPU PEUICHNH TO3HABATEIBFHBIX 33/1a4 CBSA3aHHBIX C TEOPETHYECKHUMHU U MPAKTUIECKUMU MpoOIeMaMu B
00J1aCTH MOJIEKYIAPHOW OMOJIOTHH, TEHETHUKH, SKOJIOTUH, OMOTEXHOJIOTHH, MEIUIIMHBI M OXpaHbl OKPYKAIOIIEH CpeJibl, INIAHUPOBATh COBMECTHYIO
NeSITeNIbHOCTD, YYUTHIBATh MHEHHE OKPY)KAIOIIMX U aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B I€ATEIbHOCT TPYIIIBL.

2) Conep:xaHue y4eOHOr0 mpeaMeTa

Paboyas mporpamma rmo 6mosoruu st 5S—9 KIacCoB € UCTIOTB30BaHUEM 000pynoBaHus 1ieHTpa « Touka pocTay
Ha 6a3e uentpa «Touka pocra» obecrieunBaeTcs peanu3aiusi o0pa3oBaTeNIbHBIX MPOrPAMM €CTECTBEHHO-HAYYHON U TEXHOJOTHYECKOM
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHMSIMU 3aKOHOJATENbCTBA B cepe 00pa3oBaHus U C YUETOM PEKOMEHIAIUil
®denepanibHOTO ornepaTtopa yueOHoro npeamera «buonorusy.
OO6pa3oBarenbpHas MporpaMMa MO3BOJIIET UHTETPUPOBATh pealiu3yeMble 37eCh MOAXOJIbI, CTPYKTYpPY U COJIep>KaHue MPU OpraHu3aluu
o0y4eHus onosorun B 5—9 kiaccax/.
Hcnonws3oBanne 060pymoBanus meHTpa « Touka poctay npu peanusaiuu ganaon Ol mo3Bosser co3aaTh YCIOBHUS:
® Ui PaCIIUPEHHUsI COEPKAHUS IIKOJIHLHOIO OMOJIOTHYecKOro oOpa3oBaHus;
® Ui MOBBILICHUS MMO3HABATEIHHONW aKTUBHOCTH O0YUAIOUINXCS B €CTECTBEHHO-HAYYHOM 001acTH;
® Ul pa3BUTHUS JIMYHOCTU pebeHKa B mpoiiecce oOydeHHs] OMOJIOTHH, €ro CrocOOHOCTEH, (GOPMUPOBAHUS U YIOBJIETBOPEHUS COIUAIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;
® Ui pabOThI C 0JapEHHBIMU MIKOJIbHUKAMU, OPraHU3aI[Mi UX PA3BUTHS B PA3IMYHBIX 001aCcTIX 00pa30BaTEIbHOM, TBOPUYECKON JESITEIbHOCTH.

[Ipumensiss uudpoBsie 1abOpaTOPUM Ha YpOKaxX OHOJIOTHH, YYall[Mecs CMOTYT BBIIIOJHUTH MHOXKECTBO JIA0OPAaTOPHBIX paboT H
HKCIEPUMEHTOB IO MPOTrpaMMe OCHOBHOM IIKOJIBI.

buogornsa pacrenuii:

Jpixanue aucTheB. Jlpixanue kopHei. [lormomenue Bojbl KopHsMu pactenuid. KopHeBoe namieHue. McmapeHue BOJbI PacTCHHSMH.
®ortocunTes. [Ipixanue ceMsiH. Y CIOBHS MPOpacTaHus ceMsH. Teromo0nBbIe U XOI0I0CTOUKUE PACTEHHS.

3000THA:

N3ydeHne OAHOKIETOUHBIX >KMBOTHBIX. l3yueHue BHEIIHETO CTPOEHHUs MOXKAEBOTO YepBs, HAONIOJIEHUE 3a €ro MEepeaBUKEHHEM H
peaxiusMy Ha BHEITHHE pa3apaxeHus. M3yueHue cTpoeHHst MOJUTFOCKOB T10 BJIaKHBIM MpemnaparaM. M3yueHnre MHOTooOpa3us YeHUCTOHOTHX
o KoJutekusMm. V3yueHue cTpoeHus phI0 MO BIAXHBIM IpenaparaM. V3yuenue crpoenwus ntull. M3ydeHne cTpoeHus: MISKOMUTAIOMINX 110
BIIQXKHBIM TIpernaparaM. BoHble ;kMBOTHBIC. TemIOKPOBHBIE U XOJIOTHOKPOBHBIE )KUBOTHBIE

Yea0BEK M €ro 3JI0POBhE:




Nzyuenne kpoBooOpamienus. Peakius CCC Ha 103MpOBaHHYIO HArpy3Ky. 3aBHCHMOCTh MEX/Iy Harpy3koi U ypOBHEM PHEPreTHUECKOTO
oOmena. ['a3oo0men B nérkux. Mexanusm nérounoro neixanus. Peakius JIC Ha Qusuyeckyro Harpysky. JKuszHeHHass €MKOCTb JIETKHX.
BrinenurenbHas, ApIxaTenbHas W TepMOperyiasTopHas (QyHKOuUsS Koxku. JledictBue (epMeHTOB Ha cyOcTpaT Ha NpUMeEpe KaTajlasbl
[Tpucmoco6IeHHOCTh OPTaHU3MOB K Cpejie OOUTaHUsI.

Oouias 6uonorus:

JleiicTBue GpepMeHTOB Ha CyOCTpaT Ha mpuMmepe karanasbl. Paznoxenne H2O». Biustaue pH cpenbl Ha akTUBHOCTH (hepMeHTOB. DaKTOPHI,
BIIUSIOLIME HA CKOPOCTH Ipo1iecca (pOTOCUHTESA.

N3ydyeHne KIETOK M TKaHEW pacTeHHMH M KMBOTHBIX Ha TOTOBBIX MHKpOIIpernapaTax M HUX ONHcaHHe. BpIsSBiIeHHE H3MEHYMBOCTH Y

OopraHu3MoB. BolsiBiieHHE pUCHIOCOOIEHUI Y OPraHu3MOB K cpejie 00uTaHus (Ha KOHKPETHBIX IPUMEpax).

OO1ee unciio yaeOHBIX 9acoB 3a 5 jieT oOydenwus - 272 daca, u3 Hux o 34 - B 5, 6 kiaccax, mo 68 — B 7,8,9 xiaccax.
5 k1acce

Beenenue (6 4)
buonorus — Hayka o >xuBoi npupoje. Meroapl uccinenoBanus B 6uonorun. PaznooOpasue oprannsmos. LapctBa 6aktepuit, rpuboB, pacTeHui u
KHUBOTHBIX. OTINYNTENIBHBIE NPU3HAKU JKUBOIO M HEXMBOTo. CBA3b OPraHU3MOB €O cpefoi oburaHus. B3auMocBs3p OpraHu3MoB B IPHUPOJE.

DxoJyiornueckre (PaKkTopbl M WX BIUSHHE HA JKMBBIC OpraHWU3Mbl. BiusHUE NEATeTbHOCTH YeJOBEKa Ha MPHUPOIY, €€ oxpaHa. Pomp Ouosiornu B
MPAKTUYECKOUN ACATETLHOCTH JIFOICH.

JlaGopaTopHble U MPpaKTHYEeCKHE PA0OTHI

1. ®enonoruueckue HaOIIOACHUS 32 CE30HHBIMU U3MEHEHUSIMU B nipupojie. Benenune nueBHUKA HAOIIOICHHIH.
IKCKypcuu

MHuoroo0pa3ue ;KMBbIX OPraHM3MOB, OCEHHHUE SIBJICHUS B )KU3HU PACTEHUN U )KMBOTHBIX.

Pasnen 1 Knerounoe crpoenne opranusmosn (10 u)

VYcTpoiicTBO yBENMUUTEIBHBIX IPUOOPOB (J1yna, CBETOBOM MHKpockoI). KieTka u ee ctpoeHune: 0005104Ka, UTOIIIA3Ma, AP0, BAKYOJIH, ITACTH/IBL.
XKuzneneaTenbHOCTh KIETKU: NOCTYIUIEHUE BELECTB B KIETKY (JIbIXaHUE, IUTAHUE), POCT, Pa3BUTUE U JieJIeHUE KIeTKU. [IoHATHEe «TKaHbY.
JdemMmoncTpanus

Muxkponpenaparsl pa3IM4HbIX PACTUTEIbHBIX TKAHEH.
JlabopaTopHbie padoThI

1. YerpoiicTBo Jymibl M cBETOBOT0 MUKpockora. [IpaBuia paboTsl ¢ HUMH.

2. V3yyeHune KJIeTOK pacTeHUs C IOMOIIBIO JTYTIBL.

3. IlpuroToBneHue npenapara KoKULbI YEIIyH JIyKa, pacCMaTpUBaHKUE €T0 10l MUKPOCKOTIOM.

4. ITpuroToBiieHHE MPEMApaToOB U paCCMATPUBAHUE MOJI MUKPOCKOTIOM IUTACTH/I B KJIETKAX JINCTA 3JI0JIEH, TUI0I0B TOMATOB, PSIOMHBI, ITUTTOBHUKA.
5. IlpuroToBneHue npemnapara 1 paccMaTpiuBaHHUe MO MUKPOCKOIIOM JBMKEHHSI IIUTOTIIIA3MbI B KJIETKaX JIUCTA JJIOJIEH.

6. PaccMaTprBaHue o1 MUKPOCKOIIOM TOTOBBIX MUKPOIIPENIAPATOB PA3TUUYHBIX PACTUTEIbHBIX TKaHEH.



Pasnen 2 llapcerBo Bakrepun (2 4)

CtpoeHre u KHU3HEICATEIHLHOCTh OakTepuil. PazMHOXeHne OakTepuil. bakTepuu, ux poiib B IpUpoJe W KHU3HH yenoBeka. PasHooOpasue

OakTepuii, MX paclpocTpaHEHHE B mpHpojae. bakrepuum — Bo3OymuTenu 3aboneBaHwil. Mepbl MPOQIIAKTHKN 3a00JCBaHHA, BBI3BIBACMBIX
OaKTepUSIMH.

Paznen 3 HlapcTo I'puos (5 u)

I'pubsl. O6miast xapakTepucTuka rpu0oB, UX CTPOCHUE U JKU3ZHENESATENbHOCTb. MHOrooOpa3ue rpuboB, UX pojib B MPUPOJE U )KM3HU YEJIOBEKA.
HInsimouynsle rpudbl. ChenoOHbIE U soBUTHIE TpUOBL. IIpaBuna cbopa cbhenoOHbIX rpuOOB U uX oxpaHa. IIpodunakTika oTpaBiIeHUs] TPUOAMH.
OxazaHue npuéMoB MepBOi MOMOIIY ITPHU OTpaBlieHuU rpudaMu. [{poxoku, ruiecHeBble rpuobl. ['pulbi-napasutsl. Posib rprboB B pUpOe U KU3HU
YeJioBeKa.

JdemoHcTpanms

MynsKH I10I0BBIX TeJT LUTSIOYHBIX TPHO0B. HaTtypanbHble 00bEKTHI (TPYTOBUK, PXKaBUKHA, TOJIOBHSI, CIIOPBIHbS).

JlabopaTopHble M NpaKTHYeCKHEe PAGOThI

7.CTpo€HHeE JI0I0BBIX TN MUISIIOYHBIX TPUOOB.

8.Ctpoenue mecHeBoro rpuda mykopa. CTpoeHHE APOKIKEH.

Paznen 4. llapcTrBo Pactenns (11 1)

Pacrenns. borannka — Hayka o pacTeHHsX. MeTonbl u3ydeHHs: pacrteHuid. OOImas XapaKTepHCTHKa PACTHTEIBHOTO I1apCTBa.
MHuoroo06pa3ue pacTeHHii, UX CBsA3b CO cpefoi oouTanus. Ponb B Onochepe. Oxpana pactenuii. OxpaHseMble paCTCHUS PeTHOHA

OcHOBHbBIE TPYNIbl PacTeHHUI (BOJOPOCIH, MXH, XBOIIM, IUIAyHBI, MAaOPOTHUKH, TOJIOCEMEHHBIE, IBETKOBBIE). Bomopocian. Muoroobpasue
Bojopocieil. Cpena oburanust Bogopocieil. CTpoeHre 0JHOKIETOYHBIX U MHOTOKJIETOYHBIX BOJOpocieil. Poib Bogopocieit B mpupoie U KU3HU
yenoBeKa, oxpaHa Bojopociei. [IpeacraBurenu Bogopocnein Bonoroackoit odnactu. Jlumaiinukuy, ux ctpoeHue, pasHoodpasue, cpea oOuTaHuUs.
3HavyeHWE B MPUPOJIC M KU3HU uesoBeka. JInmmaitnuku pervona. Mxu. Muoroo6pasue mMxoB. Cpena obutanus. CTpoeHHE MXOB, UX 3HAUYCHHE.
Pa3noobpa3ue MmxoB Ha Tepputopuu Bonoroackoit o6nactu IlanopoTHukH, XBOIIY, MIIAYHBI, UX CTPOEHHE, MHOTOO0Opasue, cpeaa oOuTaHusl, poJib B
MPUPOJIC M KHU3HU 4YelloBeka, oxpaHa. I[lamopoTrHukooOpasHeie perumoHa. [oloceMeHHble, UX CTpoeHHe W pasHooOpaszue. Cpema oOuTaHUS.
Pacmipoctpanenne ronoceMeHHBIX, 3HaYEHUE B MPUPOJIE M KU3HU 4YeJoBeKa, WX oxpana. ['onocemenHnie Boisoroackoii obnactu L[BeTkoBbIe
pacTeHusi, X CTpoeHue u MHorooopasue. Cpena obutanus. 3HaueHE [IBETKOBBIX B MPUPOJE U )KU3HH YeIO0BeKa, oxpaHa. [IpoucxoxaeHne pacTeHHI.
OCHOBHBIE ATanbl Pa3BUTHUS PACTUTEILHOTO MHUpA.

JdeMoHcTpanus

I'epGapHbIe 9K3eMIUISIPHI pacTeHui. OTIeYaTKh HCKOTaeMbIX PACTEHHIA.

JlabopaTopHble U NpaKTH4YeCKHEe Pad0ThI

9. Crpoenue 3eJeHbIX BOAOPOCIEH.

10. Crpoenue Mxa (Ha MECTHBIX BHJIAX).

11. Ctpoenue ciopoHOCsNIro xBoia. CTpoeHue COPOHOCSIIETO MAaOPOTHUKA.

12. Ctpoenue XBOM U MIMIIEK XBOWHBIX (Ha MTPUMEpPE MECTHBIX BUJIOB).



«buosaorusi. MHOroo0pasue NOKpbITOCEMEHHBIX pacTeHHii. 6 Ki1ace»
(34 4, 1 g B HEAIETIO)
Paznen 1. CTpoenue m MHOTr0o6pa3ne NoKpbITOCEMEHHBIX pacTeHnii (14 u)
CrpoeHue ceMsiH OJIHOJIOJIbHBIX M JABYIOJBHBIX pacTeHUH. Buabl KOpHEN M TUIIBI KOPHEBBIX CUCTEM. 30HBI (Y4acTKH) KOpHs. BunonsmeHnenus
kopHueit. [loGer. [Toukn u ux crpoenue. Poct u pazButue nodera. Buennee crpoenue nmcta. Kiierounoe crpoenne nmucta. Bugon3smMeHeHus JUCTHEB.
Crpoenne crebmsa. MuorooOpasue crebneii. Bumomsmenenusi noberoB. L[Betok m ero crpoenume. Comperusi. Ilmomsr m ux kiaccuduranus.
PacnipocTpanenue miogoB U ceMsiH.
JdemoHcTpanms
Buemnee u BHyTpeHHee cTpoeHHne KopHsA. CTpoeHHe mouyek (BEereTaTMBHOM M NeHEpaTHBHOM )M pacnoJiokeHue ux Ha crebne. CTpoeHue JucTa.
Makpo- u mukpoctpoenue credus.Paznuunsie Bupl couetnii. Cyxue U COYHbIE TUIOABI.
JlabopaTopHble M MPpaKTHYeCKHe PAdOThI
CrpoeHue ceMsiH IBYI0IbHBIX U OJHOAOIbHBIX PACTEHHH.
Buns! kopreli. CTepkHeBas 1 MOYKOBATasi KOPHEBBIE CUCTEMBI.
KopHeBo#i yexmk 1 KOpHEBBIE BOJIOCKH.
Crpoenue nouek. Pacnosnosxenue nouek Ha crede.
BHyTpeHHee cTpoeHHE BETKH IepeBa.
Bunonsmenennbie moderu (KOpHEBHIIE, KITYOCHbB, TyKOBHIIA).

Crpoenue nietka. Paznuynbie BUIbI COIBETHIA.
MHuoroo06pa3ue Cyxux U COUYHBIX TIOJIOB.

Paznen 2. dKusub pacrennii (10 u)
OCHOBHBIE TPOLECCHI JKU3HEAEATEIBHOCTU (IIUTAHUE, JbIXaHUE, OOMEH BEIIECTB, POCT, Pa3BUTUE, Pa3MHOXKEHHE). MUHepaJlbHOE U BO3/YILIHOE
nuTanue pacteHuil. Porocuntes. pixanue pacrenuil. Mcnapenue Boabl. Jlucronan. IlepeasurkeHne BoIbl M MUTATEIbHBIX BEIECTB B PACTEHHH.
IIpopacranue cemsiH. CiocoObl pa3MHOKEHHUS pacTeHUN. Pa3MHOXeHHe CIOPOBBIX pacTeHU. PazMHOKeHHe rojoceMeHHbIX pactenuit. [lonoBoe u
Oecrnioioe (BereTaTuBHOE) Pa3MHOKEHHE MOKPHITOCEMEHHBIX PACTECHUH.
JdemMmoncTpanus
OmnbIThl, 10Ka3bIBAIOLINE 3HAYEHUE BOJbI, BO3JyXa M TEIUIa Ui MPOpacTaHUsl CeMsH; MUTaHUE MPOPOCTKOB 3allaCHBIMU BELECTBAMU CEMEHHU;
MOJIy4eHHE BBITSKKU XJI0po(duiia; MOIJIOUIEHHE PACTEHUSIMM YIVIEKUCIIOrO Ta3a W BbIIEJIEHUE KHCIOpOoJa Ha CBETYy; 0Opa3oBaHHE KpaxMmaia;
JIbIXaHUE pacTEeHUil; ncrapeHue BObI IUCThSIMU; TIEpeIBUKEHNE OPraHUYECKUX BEIIECTB MO J1yOy.
JlabopaTopHble U NpaKTHYEeCKHE Pad0ThI
IlepenBurkenue BOIbI © MUHEPAIBHBIX BELIECTB 110 JPEBECHHE.
BereratnBHO€ pa3MHOKEHHE KOMHATHBIX PACTEHUM.
Omnpenenenne BCX0KECTH CEMSIH PACTEHUI U UX ITOCEB.
IKCKYpCHH
3UMHUE SIBJICHUS B KU3HHU PACTCHUH.



Paznen 3. Knaccupukanust pacrenuii (6 4)
Muoroo6pa3ue pacTeHuil, NPUHIUIBI UX Kiaccudukanuu. OCHOBHBIE CUCTEMAaTHUECKUE KaTETOPUH: B, POJI, CEMEHCTBO, KJIacc, OTIEN, IapCTBO.
Kinacc [IBynmosbHbie pacteHus. Mopdosorndeckass XapakTepUCTHKAa CEMEHCTB ¢ ydeToM MecTHbhIX ycioBui. Kiacc OmHOMONIBHBIE pacTEHUSI.
Mopdonorudeckass XapakTepUCTHKa 3JaKOB M JIMJICHHBIX. BaKHEHIIHE CelIbCKOXO3SHWCTBEHHBIC pPACTEHUS, OHOJOTHYECKHE OCHOBBI HUX
BBIPAILLMBAaHUS U HAPOJHOXO3AMCTBEHHOE 3Hau€HUE. SIJOBUTHIE pacTeHUs. SInoBUTHIE pacTeHUs pernoHa. OxpaHa pPeIKUX M MCUYE3aI0LIUX BHUIOB
pactenuii. Oxpansiembie pactenus Bonoroackoit obnactu
JdeMoHcTpanus
JKusble u repOapHbIe pacTeHUs], PAOHUPOBAHHBIE COPTA BAXKHEUILIUX CEIbCKOXO035IICTBEHHBIX PACTEHUH.
JlabopaTopHble M MPpaKTHYeCKHe PAdOThI
BrisiBiieHHE TPU3HAKOB CEMENCTBA M0 BHEIIHEMY CTPOCHHIO PACTEHHIA.
IKCKYpCHH
O3HaKOMJIEHHUE C BBIPAIIMBAHUEM PACTEHNH B 3aLIUILIEHHOM I'PYHTE.

Paznen 4. Ilpupoaubie coodmecTna (3 )
B3aumocss3p pactenuii ¢ npyrumu opranuzmamu. CumOuos. Ilapasutusm. PactutenbHble cooOmiecTBa U UX TUMBL. PacTurenbHble cooOliecTBa
Bomoroackoit o6nactu. Jleca Bosoroackoit o6mactu. Pazputre u cMeHa pacTUTEIBHBIX COOOMIECTB. Y CIIOKHEHHE PACTEHUH B MPOIIECCE IBOJIIOIUH.
Bnusinue nedarenbHOCTH YeloBeKa Ha pacTUTENbHBIE COOOIIECTBA U BIAMSIHUE IPUPOJIHOM Cpelibl Ha YeloBeKa.
IKCKypcuu
[Ipupoanoe cooOrmiecTBo U yenonek. DeHonornueckue HaOMIOIEHUS 32 BECEHHUMH SIBJICHUSMU B IPUPOJHBIX COOOIIECTBAX.

Conepskanne nporpamMmbl
«buonorusi. ’)KuBoTHble. 7 KJIacce»
(68 4, 2 4 B HEmENMIO)

Beenenne (2 4)

O6H_[I/Ie CBCICHUA O )KUBOTHOM MHPC. I/ICTOpI/IH Pa3BUTHA 300JI0TUH. MeTtoapl N3YUYCHHS )KUBOTHBIX. HayKa 300JI0THS U €€ CTPYKTYpa. CXO)ICTBO u
pa3jiniusAa ) XUBOTHBIX U paCTeHHﬁ. CucremaTnka >XKMBOTHBIX.

Pazznen 1. Mpocreiimme. (2 4)

[IpocTeiimme: MHOrooOpasue, cpeaa u Mecta 0OuTaHus; 00pa3 )KU3HU U MMOBEICHUS; OMOJIOTHUECKUE U IKOJIOTMUECKHEe 0COOCHHOCTH; 3HAaUeHH € B
MPUPO/JIE U )KU3HU YEJIOBEKA; KOJIOHUATIBHbBIE OPraHU3MBI.

JdeMoHcTpanus

JXKussie nngpyzopun. MukponpenapaTsl MpOCTEHUIIHX.

Paznen 2. MHOrokJeTo4YHblIe ;KHBOTHBIE. (35 U)

becno3Bonounsble xkuBoTHBIE. THun ['yOku: MHOrooOpasue, cpena oouTanusi, 00pa3 )Ku3HU; OHOJIOTHYECKUE



U 3KOJIOTMYECKHE O0COOEHHOCTH; 3HaYCHHE B NMPUPOJE U KU3HU yenoBeka. Tun KumeyHomonocTHble: MHOrooOpasue, cpeaa oOuTaHus, oOpas
KHU3HU; OMOJOTMYECKHE U KOJIOTMYECKHE 0COOCHHOCTH; 3HAU€HHE B IPUPO/IC U )KU3HU YEIOBEKa; HCUE3al0IINe, PEAKHE U OXPaHSIEMbIC BH/IBI.
JdemoHcTpanms

Muxkpormnpenapar mpecHOBOIHOM Tupbl. O0pasibl Kopaia. BiaxHsiii mpenapat Meay3sl. Bugeogunbm.

Tunst Ilnockue, Kpyrasie, Konpuareie yepBu: MHOroodOpasue, cpeiaa M Mecta oOuTaHus; o0pa3 >KM3HM W IOBEACHUE; OMOJIOTHUYECKUE U
9KOJIOTUYECKHE 0COOCHHOCTH; 3HAUCHHE B IIPUPOJIC U KU3HH uesoBeka. MHorooopasue depseit Bosoroackoii obmactu

JlabopaTopHble M MPpaKTHYeCKHE PAdOThI
MHoroo6pa3sue KoiabyaTbIX YepPBEH.

Tun Mommtocku: MHOTOOOpasue, cpeaa oOuTaHus; oOpa3 KU3HU M TOBEICHUE; OMOJIOTHYECKHE M KOJOTHYECKHE OCOOCHHOCTH, 3HAYCHHUE B
MIPUPO/IE U )KU3HU ueroBeka. MHOroo6pasue MosuttockoB Bosoroackoit o0nactu,ux oxpana

JdemoHcTpanms

MHoroo0Opa3ue MOJTIOCKOB U UX PAaKOBHH.

Tun Urmnokoxue: MHOTOOOpasme, cpeaa oOuTaHus; oOpa3 KU3HU M MOBEICHUE, OMOJIOTHYECKUE M KOJOTHYECKHE O0COOCHHOCTH, 3HAYCHHE B
MIPUPO/IE U )KU3HU YEIOBEKA.

JdemoncTpaumst

Mopckue 3Be37bl U Apyrue uriiokoxue. Bugeoduasm.

Tun Ynenuctonorue. Knacc Pakoobpasnsie: MHOTOOOpasue, cpena obutaHus; 00pa3 *U3HU U MOBEACHHUE; OMOJOTHYECKHE U DKOJOTHYECKHE
0COOCHHOCTH; 3HAYEHUE B IIPUPOJIC U KU3HU YEJIOBEKA.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

3HAKOMCTBO C pa3HOO0Opa3zueM pakoOOpa3HBIX.

Knacc [TaykooOpa3Hbie: MHOrooOpasue, cpeaa ooutanus; o0pas >KU3HU U MOBEAEHUE; OMOJIOTMYECKUE U 3KOJIOTUYECKHE 0COOEHHOCTH; 3HAaUE€HHUE B
npupojie U xku3Hu 4yenoBeka. Kiiacc Hacekomble: MHOrooOpasue, cpefa oOutanus; o0pa3 KM3HU U MOBEJCHHUE; OMOJOTHYECKUE U 3KOJIOTUYECKHE
0COOEHHOCTH; 3HAUCHHE B IPUPOJIE U KU3HU uenoBeka. UneHncronorue Bosoroackoit obnactu

JlabopaTopHble U NpaKTHYeCKue padoThl

W3ydeHne npeacTaBuTeNell OTpsi0B HACEKOMBIX.

Tun Xoppossie. Kiacc Jlanuernuku. Ilo3BoHounsle >xuBoTHBIE. Hankinacc PpiObl: MHOrOoOpasue (KpyriopoTsle, XpsIIeBble, KOCTHbIE); cpesa
oOuTaHus; o0pa3 KU3HU U MOBEIECHUE; OMOJOrMYECKHe U HKOJIOTHYECKHE OCOOCHHOCTH; 3HaUeHUE B MPUPOJE U JKU3HU YeJOBEKa; Mcue3aroline,
penkue u oxpaHsemble BUIbl. OxpaHsemble BUIBI pbl0 Bosoroackoit obmactu

JlabopaTopHble U NpaKTHYeCKHe PadOThI

HaGnronenue 3a BHEIIHUM CTPOCHUEM U NEPEIBUKEHUEM PBIO.



Knacc 3emHOBOMHBIE: MHOTOOOpa3He, cpea 0OuTaHus; 00pa3 KU3HU U TIOBEICHUE; OMOJIOTUYECKUE U IKOJIOTHIYECKHE OCOOCHHOCTH; 3HAUYCHHUE B
MprUpPOAC U KU3HHU YCJIOBCKA, UCUC3AIOIINUEC, PCAKUC U OXPAaHACMbBIC BU/IBI. OXpaHSIeMLIC BHUJbI 3€MHOBOJIHBIX BOHOFOHCKOﬁ O6JIaCTI/I

Kiace [Ipecmbikatomuecs: MHOrooOpasue, cpefia 00uTaHus; 00pas *U3HH U TIOBEICHHUE; OMOJIOTMYECKUE U SKOJIOTUYECKUE 0COOCHHOCTH; 3HAUCHHE
B IPpUPOJAC U KU3HU YCJIOBCKA, UCUC3AIOIINEC, PCAKHNE U OXPAaHACMbIC BUBI. OXpaHﬂeMbIe BHUJbI MMPCCMBIKAIOMUXCA BOHOFOILCKOﬁ oOactu

Knacc [Itumpsr: MHOTOOOpasue, cpena oOuTanus; o0pas KU3HU U MOBEICHHUE; OMOJIOTHIECKHE U KOJIOTUYECKHE 0COOCHHOCTH; 3HAUCHHE B MIPUPOJIC
1 )KU3HHU YCJIOBCKA, UCUYC3AI0NINEC, PCAKUC U OXPAaHACMbBIC BUIBI. OXpaHﬂCMI)IC BUABI IITHUI] BOJIOFOI[CKOI71 oOnactu

JlabopaTopHble M MPpaKTHYeCKHE PA0OTHI

HSy‘lGHI/IC BHCIIHETO CTPOCHUA IITHLL.

Kiacc Mnekonuraromiue: BaxxHEHIITHE TIPEICTABUTENN OTPSIIOB; cpefia OOuTaHus; 00pa3 *KU3HU U TOBEACHHE; OMOJOTUYECKUE U DKOJOTUUECKHE
0COOEHHOCTH; 3HAUYECHHE B TMPHUPOJIC U KU3HH UEJIOBEKA;, HMCUE3aloNIue, PEIKHEe M OXpaHsemble BUABL. OXpaHseMble BHIBI MJIEKOMUTAIOIINX
Bomoroackoit obnactu

JKCKypeust

N3ydyenne MHOrooOpa3us MTHIL

JdemoncTpanmst

Buneodunbm.

Pasnen 3. DBosmonus cTpoeHust U GYHKIHIT OPraHOB M HX CHCTEM Y JKUBOTHBIX. (14 1)

[ToxpoBsl Tena. OnopHO-ABUraTeNbHAS CUCTEMA U clToco0bl epeaBmxkenus. [lonoctu tena. Opransl AbixaHus U ra3000MeH. Oprasbl MUIIEBapeHUS.
O6men BemecTB U npeBpanienue Heprud. KposenocHas cuctema. Kpob. Opranbl Bbienenus. Opranbl 4yBCTB, HEpBHAsl CUCTEMa, WHCTHHKT,
pedunekc. Perynsiuus gestrensHocTH opranuzMa. Opraibl pa3MHOXKEHUS, POITICHHS POJia.

JdemoncTpanmst

BrnaxkxHble mpenaparbl, CKEJIEThbl, MOJICIH U MYJISKU.

JlaGopaTopHble M IPaAKTHYeCKHE PA0OThHI

N3ydenne 0coOeHHOCTEN pa3IMUHBIX TOKPOBOB TEA.

Paznen 4. UuauBuayaibHOE pa3BUTHE )KUBOTHBIX (3 1)
[Iponnenue pona. Opransl pazMHoxkeHHs. CrocoObl pa3MHOKEHUS )KUBOTHBIX. OII0J0TBOpeHHe. Pa3BuTHE ®UBOTHBIX C MpEBpallleHUEM U 0e3
npeBpaieHus. [lepuonuzanus v NpoAOKUTEIBHOCTD JKU3HH JKUBOTHBIX.
JlabopaTopHble U NpaKTHYEeCKHE Pad0ThI
N3ydenue cTannii pa3BUTHS )KUBOTHBIX U OIIPE/ICTICHUE UX BO3pAacTa.

Pa3nen 5. Pa3BpuTHe M 3aKOHOMEPHOCTH pa3MelleHHs ;KUBOTHBIX Ha 3emiie (3 u)
JlokazarenbcTBa HBOJIONMHU: CPAaBHUTEIHHO-aHATOMUYECKHE,YMOPHOIOTHYECKHE, MaJICOHTOJIOIMUECKHE.



Y./lapBUH 0 NPUYMHAX 3BOJIIOLUH )KUBOTHOIO MUPA. Y CII0)KHEHHUE CTPOEHMSI )KUBOTHBIX U Pa3HOOOpa3ue BUIOB KAaK PE3yJIbTaT 3BOJIOLUU. Apealibl
oOutanusa. Murpanun. 3aKOHOMEPHOCTU Pa3MEIIEHUs )KUBOTHBIX.

JdemoHcTpanms

[TasieoHTOIOrNYECKNE JOKA3ATENBCTBA IBOJIOLIMY.

Paznen 6. buonenossl (4 1)
EcrecTBeHHBICE W MCKYCCTBEHHBIE OHMOIICHO3BI (BOJOEM, JIYT, CTEIb, TYHIpa, JieC, HAceNEHHBIM IyHKT). buomeHoss Bosorojickoii obOiacTu.
Pa3nooOpa3ue necos perrona. @akTopsl cpeia M MX BIUsSHUE HAa OMo1IeHO03b1. Llenu nutanus, moTok 3Hepruu. B3anMocBsA3b KOMIIOHEHTOB OHMOIIEHO3a
U UX MPUCTIOCOOIEHHOCTh APYT K APYTY.
JKCKypcus

I/ISy‘leHI/IG B3aMMOCBA3U XKHUBOTHBIX C APYI'UMH KOMIIOHCHTaAMU 6I/IOH€H033 neca. MEHOIOTHYSCKHE Ha6J'IIOI[€HI/I$I 3a BECCCHHUMH SBJICHUIMH B
KHN3HU KUBOTHBIX.

Pazzen 7. JKMBOTHBI MUP M X035IiCTBEHHAsI IeATEJIbLHOCTh YesioBeka. (5 1)
Brnusiaue nesTenbHOCTH 4enoBeKa Ha >KMBOTHBIX. [Ipombicen >kuBOTHBIX. [IpombiciioBeie >kuBOoTHBIE Bosoroackoit obnactu. OpomanrHMBaHUE.
Pa3Benenue, OCHOBBI CONEpPX aHUSI M CEJEKIUU CEIbCKOXO3SHUCTBEHHBIX KUBOTHBIX. (CelbCKOXO3AMCTBEHHBIE M JOMAIIHUE IKUBOTHBIE.
[Tpodunaktrka 3a00eBaHUM, BBI3BIBAEMBIX KUBOTHBIMU. [IpriciocoOneHus K pa3nudHbIM cpenam obutanus. OxpaHa KUBOTHOTO MUPA: 3aKOHBI,

CHUCTeMa MOHUTOPHUHTA, OXpaHsemble Tepputopun. KpacHas kaura. PanmonaibHOE HCIOJIB30BAHUE )KUBOTHBIX. OXpaHa )KUBOTHBIX B Bosoroackoi
obmnacru.

IKCKypcus
[TocemnieHnne BHICTABKU CENTbCKOXO3SIICTBEHHBIX U JOMAITHUX KUBOTHBIX.

«buoaorus. Yenosek. 8 kiaace»
(68 4, 2 4 B HeAeI0)
Paznen 1. BBenenne. Hayku, uyuaroime oprannsm dejiopeka. (2 1)
Hayxwu, nzyuatoniue opraHnu3M 4yesnoBeka: aHaTOMUs, (PU3UOJIOTHS, ICUXOJIOTHUS ¥ TUTHEeHA. VIX CTaHOBJIEHHE U METObI UCCIICIOBAHMS.
UYenosek u okpyxkaromas cpena. [Ipupoanas u conpanbHas cpeia oOuTaHus YyenoBeka. 3amuTa cpeabl OOMTaHUs YeIoBeKa.
Paznen 2. IIpoucxoskaenue yeaoBeka. (3 4)
MecTto uenoBeka B cucteMmaruke. JlokazaTenbcTBa KMBOTHOTO MPOMCXOKICHHUS YeloBeKa. YepThl CXO/ACTBA U pa3NIU4Mil YeloBeKa U

JKMBOTHBIX. OCHOBHEBIC ATallbl SBOJIIOLIMK 4YeloBeKa. BiusHue OMOJIOTUYSCKUX U COoaJIbHbBIX (I)aKTOpOB Ha 3BOJIFOIIWIO YCJIOBCKA.
YenoBedeckue pachl. YenoBek Kak BU/I.



Pasnen 3. Ctpoenne opranusma. (4 u)
OO0mwmii 0630p opranusma 4yeaoBeka. Y poBHH opranuzanuu. CTpykrypa tena. Opransl 1 cuctemMsl opranoB. Kiierounoe ctpoenue opranusma. Tkanu.
BHuemnss u BHyTpeHH:s cpena opranu3ma. Ctpoenue u GpyHKmu kietku. Pob siipa B mepenaue HacaeICTBEHHBIX CBOMCTB opranu3mMa. OpraHouibl
kietku. [lenenue. JKuzHeHHbIE MPOLIECCH KIETKH: OOMEH BEIIECTB, OMOCHHTE3 W OMOJIOTHYECKOE OKHCICHHE, UX 3HayeHue. Poib ¢epMeHTOB B
oOmene BemiecTB. PocT u pazButue kietku. CoctostHus (PU3NOIOTHIECKOTO MOKOS U BO30yxneHus. Tkanu. OOpa3oBaHue TKaHEeH. DNUTeIHaIbHbIE,
COCJIMHUTEINIbHBIC, MBIIICYHbIe, HepBHAs TKaHH. CTpoeHue u GyHKIuHN HelipoHa. Cunarnc. PednexTopHas peryisinus opraHoB M CUCTEM OPraHu3Ma.
IlenTpanpHas u nepudepudeckas 4acTu HepBHOU cucTeMbl. CIIMHHOKN M TOJIOBHOHM MO3r. HepBel 1 HepBHBIE y3Ibl. Pedutekc u pednexropHas myra.
Hetiponnsie nieru. [Iporeccsl BO30OYKIEHUS ¥ TOPMOXKEHUSI, X 3HAaUeHHE. YyBCTBUTEIIbHBIC, BCTABOYHBIC U UCTIOJIHUTEIbHBIE HEHPOHEI. [IpsiMbie u
oOpatHble cBsI3U. PoJib penientopoB B BOCIPUSATHH pa3apaKeHUH.
JdemoHcTpanms
Paznoxenue nepokcuia Boiopoaa GepMEHTOM KaTaaazoil.
JlabopaTopHble M MPpaKTHYeCKHE PA0OTHI
PaccmarprBaHue KI€TOK M TKaHEH B ONTHMYECKUI MUKpOocKon  MukpornpenapaTsl KJIETOK, SIUTEIHAIBHON, COCIMHUTEIBHOM, MBIIIEYHOU H
HEPBHOM TKaHEH.
CaMoHabmI0/IeHre MUTaTeIbHOT0 pediekca U yCIoBuUs ero MposiBIIeHUs U TopMokeHust. KosieHHbIH pediiekc

Pasnen 4. OnopHo-ABUTraTe/IbHasi cucrema. (7 1)

Omopa u nawkenue. OmnopHo-ABUTaTeNbHAsE cucTeMa. CKelneT W MBI, WX (QyHKIHH. XUMHYECKHH COCTaB KOCTEH, UX MAaKpo- U
MUKpPOCTpOEHHE, TUIbI KocTel. CKeJeT 4elloBeKa, ero MpucrnocodieHue K NpsIMOX0KIEHUIO, TPYIOBOM NesTebHOCTH. VI3MeHeHus, CBs3aHHbIE C
pa3BUTHEM MO3ra U pedd. THUIbI coOelMHEHUI KOCTEel: HEeMOABIKHbIE, IOMYMOABI)KHbIE, MOABUXKHBIE (CycTaBbl). CTPOEHHE MBI U CYXOKHUIHM.
O0630p MBIIII YeIOBEYECKOTO Tesia. MBIIIIbI-aHTaTOHUCTHI M CHHEPrUucThl. PaboTa ckeneTHhIX MBI U UX peryisnus. [lonsTie o ABUrarenbHOn
eauHuLe. V3MeHeHne MbIIbl Ipyu TpeHupoBKe. [locnencTBus runoqgmaaMun. DHepreTuka MbIIIEYHOr 0 COKpamieHus. JlunaMmuyeckas 1 cTaTu4ecKas
pabora. Hapyiienus ocanku ¥ pa3BUTHE IUIOCKOCTOIMS: MPUYMHBI, BBISIBICHUE, IPEAYNPEKICHUE U HcnpaBieHue. [lepBas momoip npu ymuodax,
nepenomMax Koctel v BbIBUXax cycTtaBoB. [IpoduiakTtruka TpaBMaTu3ma. 3HaueHHe (PU3HMUECKUX YIIPAKHEHUH U KyJIbTYphI TpyAa A1 (pOPMUPOBAHUS
CKeJIeTa U MYCKYJIaTypBbl.

JdemMmoncTpanus

Ckener u MyJsKU TOpca 4eJloBeKa, yepena, KOocTel KOHEYHOCTe!, T03BOHKOB. Pacriuiibl koctei. [Tpuémbl okazanus nepBoil MOMOILM ITPU TpaBMax.
JlaGopaTopHble U MPpaAKTHYECKHE PA0OTHI

MUKpPOCKOIMYECKOE CTPOECHUE KOCTH.

MBpII11bI YeTOBEUECKOT0 Telna (BBIMOIHAETCs 100 B Kiacce, 1100 1oMa). Y ToMIIeHHe IPU CTaTUYECKOM U TMHAMUYeCKoi padoTe.

BelABiieHME HAPYILIEHUI OCAHKHU.

BrisiBnenue niaockoctonus (BBIMOIHIETCS JOMA).

CamonabmroieHus paboThl OCHOBHBIX MBI, POJIM TJIEYEBOTO MOSICa B ABMXKEHUSAX PYKH.



Pa3znen 5. Buyrpennsisi cpena opranusma (3 u)

BuyTpenHss cpena opranusma, 3HaueHue e€ mocTosiHCTBa. KOMIIOHEHTHI BHYTPEHHEH Cpeibl: KPOBB, JKHJIKOCTb, TuMpa. VX B3auMoieiicTBHE.
I'omeocta3. CoctaB KpoBH: Mia3Ma U (POPMEHHBIE JEMEHTHI (TPOMOOIUTHI, SPUTPOLUTHI, JIEUKOLUTHI). DYHKIMKU KIETOK KpoBU. CBEpPTHIBaHUE
kpoBu. Ponp kampius u ButamuHa K B cBEpThiBaHUM KpoBU. AHanmn3 kpoHu. ManokpoBue. KposerBopenue. boppba opranmsma ¢ uHdekuuei.
Nmmynurer. 3amutabie 6apbepsl opranm3ma. JI. Ilactep m M.M. MeunukoB. AHTHreHsl u anturena. Crneuupudeckuii n HecnenuGuyeckui
uMMyHUTET. KieTouHslit 1 rymopasnbHblii UMMyHUTET. IMMyHHast cuctema. Ponp nmuM@ouuToB B uMMyHHOH 3ammTe. @aronuros. Bocnanenue.
Wudexnmonnsie U napasutapHsie 6ose3nn. Bopora nadekunn. Bo3dynurtenu u nepeHocunkn 0one3nu. bammnio- u BupycoHocutenu. Tedenue
nH(pekunoHHbIX Oone3nel. [Ipodunakruka. Amiepruueckue peakuuu. [Ipeaynpenurensubie NpuBUBKU. JleueOHbIe chIBOPOTKU. IMMyHOIOTHS Ha
ciy:x0e 370pOBBS: BakKUMHBI U Jie4eOHbIE CHIBOPOTKH. ECTECTBEHHBIN M MCKYCCTBEHHBIM MMMYHHUTET. AKTHBHBIM M IMAaCCUBHBII MMMYHUTET.
TkaneBas coBmectumocTs. [lepenuBanue kposu. ['pynmnsl kpoBu. Pesyc-gpakrop. [lepecagka opraHoB u TKaHeH.

JlabopaTopHble M MPpaKTHYeCKHe PAdOThI
PaccmarprBaHue KpOBH 4ENOBEKA U JIATYHIIKH 110 MUKPOCKOTIOM.

Paznen 6. KpoBenocHasi u imMmdaTudeckas cucreMbl oprannsma (6 1)

Opranbl KpOBEHOCHOW M JIMM(ATUYECKOW CHCTEM, UX POjb B opraHuzMe. CTpoeHHE KPOBEHOCHBIX M JMM@aTHuueckux cocynoB. Kpyru
kpoBooOpamienus. CtpoeHue u pabora cepana. ABToMaTH3M cepjana. J[BkKeHHe KpOoBU MO cocyaaM. Perynsius KpoBOCHAO0XEHHS OPraHoOB.
ApTepuasibHOE JaBJIEHHE KPOBH, MyJbc. [ UrneHa cepaeyHo-cocynucToil cucreMbl. JloBpaueOHas momouls npu 3a00JIeBaHUU CEpJIia U COCYIOB.
[IepBas moMo1bs Npu KPOBOTECUEHUSX.

JdemoncTpanmst

Monenu cepaua u Topca yenoBeka. [Ipuémbl namepeHus aprepuaibHOro napieHus no metoay Koporkosa. [Ipuémbl 0CTaHOBKH KPOBOTEUECHHMIA.
JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI

[TonoxeHrne BEHO3HBIX KJIANlaHOB B OMYIIEHHOM U MOJIHATON pyKe.

W3meHeHus B TKaHAX IPU MEepeTHKKaX, 3aTPYIHAIOMINUX KPOBOOOpaIleHHE.

Ornpenenenrne CKOPOCTH KPOBOTOKA B COCY/IaX HOITEBOIO JIOXKaA.

OnbITHL, BBISABISIOIINE IPUPOY IYJIbCa.

OyHKIMOHATBHAS IP0O0A: PeakIus CepIeYHO-COCYAUCTOM CUCTEMBI Ha IO3UPOBAHHYIO HATPY3KY.

Paznen 7. Ibixanue (4 q)

Jlpixanue. JlpixatenpHas cucteMa. 3HadeHue apixaHus. CTpoeHHe W (YHKIHUH OpPraHoB JbixaHus. [ osocooOpaszoBanue. MHpEKIHOHHBIE U
OpraHuyeckue 3a00JIeBaHMsI AbIXaTeIbHBIX MYyTeH, MUHIAINH U OKOJIOHOCOBBIX Ma3yX, MPO(UIAKTHKA, T0BpauyeOHast IOMOIIb. Perysisiius IpIXxaHu .
I'a3000MeH B NErKUX UTKaHSIX. MeXaHU3MbI BIOXa U BbIZI0Xa. HepBHAs ¥ ryMopaibHas peryisius asixanus. OxpaHa BO3AYyIIHOHN cpepl. BiusHue
3arpsA3HEHUs OKpYKaroleil cpeasl B Bosorockoit 061acTu , Ha 310poBbe uesoBeka. DyHKIIMOHAIBHBIC BOBMOYKHOCTHU JbIXaTEIbHOW CHCTEMbI Kak
MoKasarelnb 310poBbs. ['MrueHa opraHoB jabixaHus. JKu3HeHHas EMKOCTH JETKUX. BBIIBICHUE M MPEayNpeKIeHHe 00JIe3HEH OpraHOB JBIXaHHS.
®mrooporpadust. Muabekronnbie 3a001eBaHust U Mepbl WX MpoduaakTukd. TyOepkynés u pak J€rkux. IlepBas MOMOIIs YTOMAMOMIEMY, MPH
yIAYIICHHH ¥ 3aBATHBAHUH 3eMJIEH, anieKkTpoTpaBMe. KitmHuueckast 1 Ouoiornyeckasi cMepTh. ICKyCCTBEHHOE IbIXaHHE U HETTPSIMOI Maccax cepiia.
Peanumanus. BausiHue KypeHHs ¥ IPyrHX BPEIHBIX IPUBBIYEK HA OPraHU3M.



JdeMoHcTpanus

Mogens ropranu. Mojiens, HOSICHAOIAs] MEXaHU3M BI0Xa U BbI10Xa. [Ipuémsl onpenesnenns npoxXoAUMOCTH HOCOBBIX XOJI0B Y MaJICHBKUX JIETEH.
Ponb pe3onaTopoB, ycunuBaromux 3ByK. ONBIT 0 00OHAPYKEHUIO YIJIEKHCIOTO T'a3a B BBABIXaeMOM Bo3jayxe. VM3MepeHne )KHU3HEHHOUW EMKOCTH
nérkux. [Ipuém UCKyCCTBEHHOTO JbIXaHUS.

JlabopaTopHble U NpaKTHYecKHe PadoThI

N3mepenue obxBaTa rpyAHON KJIETKH B COCTOSIHUHM BJI0Xa U BBIJIOXA.

OyHKIIMOHATBHBIE TIPOOBI C 337EPIKKOM IBIXaHUS Ha BIOXE U BBIJOXE.

Paznen 8. IIumeBapenue (6 1)

[Murtanue. [Tumesapenue. [TumeBapurenbHas cuctema. [IuiieBbie MpoyKThl U TUTATEIbHBIE BEIIECTBA, UX POJIb B 0OOMEHE BEIIECTB. 3HaUCHHE
nuuieBapeHusa. CTpoeHue W (QYHKIUU NHIIEBAPUTEIBLHOM CHUCTEMbI: MUILEBAPUTEIbHBIA KaHal, MUIEBAapUTENbHbIE kene3bl. [luiieBapenue B
PA3IMYHBIX OTACIaX MUIICBAPUTCIBHOI'O TPaKTa. Perynfmpm ACATCIBbHOCTHU HPIHICB&pHTGHBHOﬁ CHCTEMBI. HapymeHm{ pa6OTI)I HHHIeBapHTeHBHOﬁ
CUCTeMbl U MX MpodunakTuka. 3aboieBaHHsl OPraHoB MUIIEBapeHus, Ux npoduinaktuka. ['urueHa opranoB nuimieBapenus. llpemynpexnenue
KCITYAOYHO-KHIIICYHBIX I/IH(beKIII/Iﬁ U T'SJIBMUHTO30B. JIOBpaqe6Ha;1 IMOMOIIB IIPpH MUIIEBBIX OTPABJIICHUAX.

JdemoHcTpanms

Topc yenoBeka.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI

JleiicTBre GepMeHTOB CiIIOHBI Ha Kpaxmai. CaMoHaOII0OeHHs: ONpeesIeHHE MOJIOKEHUsI CIIOHHBIX Ke€3, TBUKEHHE FTOpTaHHu Mpu
TJIOTaHUM.

Paznen 9. O6Men BemecTB u Hepruu (4 u)

OOMeH BelecTB U MpeBpalieHus JHepruu B opranuzMe. OOMeH BEIIeCTB U SHEPTUU — OCHOBHOE CBOMCTBO KUBBIX cyiecTB. [Tnactuueckuit
U SHepreTudeckuii 0oMeH. OOMeH OeIKOB, JKUPOB, YIIIEBOIOB, BOJIbI 1 MUHEPAIBbHBIX COJIel. 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHCIOTHI, MHKPO-
U MakpoaneMeHThl. Poiib ¢pepMeHTOB B 0OMeHe BemiecTB. Butamunbl. DHepro3aTpaThl YeJIOBEKa U MUILEBOM panuoH. PamnuonanbHOe muTaHue.
Hopwms! u pexxum nutanusi. OCHOBHOM U 00111 0OMeH. DHepreTuyeckasi eMKOCTh IHIITH.
JlaGopaTopHble U MPpaAKTHYECKHEe PA0OTHI
YcTaHOBIIEHHE 3aBUCUMOCTU MEXJIy Harpy3Kod M YpOBHEM SHEPreTHUecKoro oOMeHa Mo pe3yibTaTaM (YHKIIMOHAIBHOW MPOOBI C
3aJIep>KKOU JbIXaHUsI 10 U nociie Harpy3ku. CocTaBieHe MUIIEBBIX PAllMOHOB B 3aBUCMOCTH OT YHEPro3arpar.

Paszzen 10. [TokpoBHbie opranbl. Tepmoperyasinusi. Boigenenue (4 )

Hapy>xHble mokpoBsl Tena yenoBeka. CTpoeHne u GyHKIuM koxxu. Hortu u Bosockl. Poiib K0k B OOMEHHBIX Ipolieccax. Penentopsl KOxH.
Poub KOU B TepMOpErysAIU. YX0/ 32 KOXkKel, HOITSIMU U BOJIOCAaMH B 3aBUCUMOCTH OT TUIa KOKU. ['uruena ogexapl 1 00yBu. [IpHunHbl KOXKHBIX
3aboneBaHuid. ['puOKoBbIE M Tapa3uTapHble O0JIE3HH, MX MNPO(UIAKTHKA U JIe4eHUEe Yy JepMmaTosora. TpaBMbl: OXOTrH, OOMOpPOXKEHHS.
Tepmoperymnsiuus opranusma. 3akanuBanue. JloBpaueOHas momoulb Hpu oOIIeM OXJaXKACHWU opraHusma. IlepBas momoip NMpHu TEIJIOBOM H
COJTHEYHOM Yyzapax. 3HauyeHHe OpraHoB BBIJICJIEHUS B IMOJUIEP)KaHHUM TOMeOocTa3a BHYTpPEHHEH cpenbsl opranusma. Beinenenue. Oprasbl
MOUYEBBIJICIUTENILHOW CUCTEMBI, UX cTpoeHue u ¢yHkuuu. Ctpoenue u paborta nmouyek. Hedponsl. IlepBuunas m koHeuHass Moya. 3abojeBaHuUs
OpraHoOB BBIACTUTEIBHON CUCTEMBI U UX MIPEAYIPEKICHUE.



JdeMoHcTpanus.

Penbednas tabmuma «Ctpoenue koxu. Moaens nouku. Penbednas tabnauna «OpraHbl BbIICICHHS.
JlabopaTopHble U NpaKkTHYecKHe PadoThI

CaMoHaOIOICHHS: pACCMOTPEHUE TIOT YO THUTLHOM U JIAJOHHOM MOBEPXHOCTH KUCTH.
OmnpeneneHne THITA KOKHU C TIOMOIIBI0 OyMa)KHOH caiiheTKu.

OmnpeneneHrne COBMECTUMOCTH IIAMITYHSI C OCOOCHHOCTSIMUA MECTHOU BO/IBI.

Paznen 11. HepBuas cucrema (5 u)

HetiporymopanibHast perysnusi IpOLECCOB JKM3HEAEATENIbHOCTH opranu3ma. HepBHas cucrtema. 3HaueHuWE HEPBHOW cucTeMbl. Mo3r u
ncuxuka. CTpoeHne HEPBHOM CUCTEMBI: CTUHHOM M TOJIOBHOM MO3T - IIEHTpabHas HEPBHAs CHCTEMa, HEPBBI M HEPBHBIE Y3JIbI — Mepudepuueckas.
Crpoenue u pyHKIIUU CIMHHOTO Mo3ra. CTpoeHue ToJ0BHOTO Mo3ra. DYHKIIUU MPOJO0JITOBATOr0, CPETHETO MO3ra, MOCTa U Mo3xeuka. [lepenHuit
MO3T. yHKIMH MPOMEKYTOYHOTO MO3Ta M KOPBI 0OJIBIINX moayinapuit. CTapast 1 HOBasi Kopa OOJIBIIHIX MOJIYIIApUA TOJIOBHOTO MO3Ta. AHAIMTHKO -
CUHTETHUYECKAs U 3aMbIKaTeIbHasT (DYHKIIMH KOPBI OOJIBIIHMX MOJTYIIAPHI TOJIOBHOTO MO3ra. J[om 60NBIINX MOTYIMIApHil U CEHCOPHBIE 30HBI KOPBI.
ComaTrnyecKui U BEr€TaTUBHBIN OT/AEINIbl HEPBHOW cUCTeMbl. CHMIATUYECKUI U MapacCUMITIAaTUYECKHI MMOIOTAEIbI BET€TATUBHOW HEPBHOM CUCTEMBI,
HUX B3aUMOJEHCTBHE.

JdemoncTpanmst

Mogeinb roJI0BHOTO MO3ra 4eiloBeKa.

JlaGopaTopHble U MPpaKTHYEeCKHE PA0OTHI

[TanbrienocoBas mpo0a 1 0COOEHHOCTH JBMKEHHM, CBSI3aHHBIX ¢ (DYHKIMSIMU MO3KE€UKa M CPETHET0 MO3Ta.

Pedrnexcel mpoponroBaToro u cpefHEro Mosra.

[lITpuxoBoe pa3apak€HUE KOXKH - TECT, ONPEIECISAIOINNA NU3MEHEHHE TOHyCa CHUMIIATHYECKOrO0 M IMapacUMIIaTUYECKOIO OTIEJIOB
BEreTaTUBHOW HEPBHOM CUCTEMBI IPU Pa3IPAKECHHH.

Pasnen 12. Ananausaropbl. Opraubsl yyBerB (5 )

AHanu3atopsl U OpraHbl YyBCTB. 3HAa4eHHE aHANIMU3aTOpoB. JlOCTOBEpHOCTH mMoiydaeMoi uHpopManuu. Wmmo3uu M UX KOPpPEKLHs.
3putenbubiii ananuzatop. [lonoxxenue u ctpoenue rinas. XoJ dydei yepe3 mpo3padnyro cpeay riaza. Ctpoenue u QpyHKuu cetdyatku. Kopkosas
4yacTh 3pUTENLHOrO aHanu3aropa. bunokynspHoe 3penue. ['uruena spenus. [penynpexxaenue rna3Heix O0onesHeid, TpaBm riasa. [Ipeaynpexaenue
ONMU30pPYKOCTH U JanbHO30pKocTU. Koppekuus 3penus. CiyxoBoil aHanuzaTop. 3HaueHue ciyxa. CTpoeHre U GyHKIHUU HApPY>KHOTO, CPEIHEro U
BHYTpeHHero yxa. Penentopsl ciyxa. KopkoBasi 4acTh ciiyxoBoro anaiuszatopa. ['uruena opranoB ciyxa. [IpuduHBI TYrOyXxOCTH U TIIYXOTHI, MX
npenynpexaenue. BectuOynsapuelit anmapar. Opranbl paBHOBECHS, KOKHO-MBIIIEUHON YyBCTBUTEIILHOCTH, OOOHSHUS M BKYCa U UX aHAJIU3aTOPBI.
B3anmoneincTBue aHanmM3aToOpOB.

JdeMoHcTpanus

Monenu rina3a u yxa. OnbITh, BBISBISIONINE QYHKIIUU Py KHOM 000JIOUKH, XpyCTaIHKa, MaJoueK U KOJIOOYEeK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI

OnBITHI, BBISBIISIONINE WLTIO3HH, CBS3aHHBIE C OWHOKYIISIPHBIM 3PEHHEM, a TAKXKE 3pUTEIbHbBIC, CTYXOBbIE, TAKTUIBHBIC HILTIO3HH.
OOHapy>keHHe CIenoro MnaTHa.

Omnpenenenne oCTpOTHI CIyXa.



Pasnen 13. Boiciasi HepBHasi iesiteJibHOCTh. [loBenenue. [Tecnxuka (6 1)

Bknag oredecTBEHHBIX YYEHBIX B Pa3pabOTKy ydeHUs o Bbicumiedl HepBHOW aestensHOCTH. M.M.CeuenoB m W.ILIlaBnoB. OTtkpeiTHE
[EHTPAIILHOTO TOPMOXEHHS. be3ycloBHbIE M yCIOBHBIE pediieKChl. be3ycioBHOE M YCIOBHOE TOPMOXKEHHE. 3aKOH B3aUMHON HHIYKIUU
BO30YKJICHUS-TOPMOKEHHs. YueHue A.A.YXTOMCKOTro 0 ToMUHAHTe. BpoxkI€HHBIE MPOrpaMMBbl IOBEACHHUS: 0e3yCIOBHBIE Pe(IeKChl, ”HCTUHKTHI,
3anevatienue. Peduexkc u peduexropHas ayra. [IpuoOperéHHbIe MporpamMMbl MOBEICHHUS: YCIOBHBIE PE(ICKCHI, paccyqoyHasi AesATeNbHOCTS,
nuHamMuueckuid crepeotun. IloBenenue u ncuxuka yenoseka. OcoOEHHOCTH NOBeeHUs yenoBeka. buonoruueckue putmbl. CoH U 60pCTBOBAHUE.
Craguu cHa. CHoBuaeHHA. OCOOEHHOCTH BBICILIEH HEPBHOW JEATEILHOCTH YEJIOBEKAa: Peub U CO3HAHUE, TPyAOBas JeATenbHOCTh. [loTpedHOCTH
JOJIe U )KUBOTHBIX. Peub Kak cpeAcTBO OOIIEHMS U KaK CPEACTBO OpraHU3allMi CBOETO MOBEACHUS. BHENHssS u BHyTpeHHsAa peub. Poib peun B
pPa3BUTUM BBICHIMX MCUXUYECKUX (QYyHKUMHA. Oco3HaHHblE AeWcTBUS M UHTyuuus. llo3HaBarenbHBIE MPOILIECCHI: OINYILEHUE, BOCHPHUSTHE,
MIpe/ICTaBJICHMs], MaMsTh, BOOOpakeHUe, MbliieHne. BoseBble aelicTBHs, MoOynuTenbHass U TOpMO3Has (YHKIMM BoJM. BHymaemocTs u
HEraTUBU3M. OMOIIMM: 3MOLMOHAJIbHBIE pEaKLUUH, AHMOLMOHAIBHBIE COCTOSIHWS M S3MOIMOHAJbHbIE OTHOIIEHHsS (4yBcTBa). BHHUMaHue.
@uU3HOJOrNYECKHe OCHOBBI BHHUMAHHMS, €TO0 BUJBI M OCHOBHBIE CBOWCTBa. lIpuumHbl paccesHHOCcTH. BocnuTaHne BHHMaHMS, HaMsTH, BOJIH.
Pa3BuTHe HaOMIOATENEHOCTH U MbIIILIEHUS. Posib 00yueHust 1 BOCIUTAHUSI B Pa3BUTHH MOBEIEHUS U ICUXUKH
YEJI0BEKA.

JdeMoHcTpanms.

be3ycnoBHbIe U yCIOBHBIE pe(ieKchl yelloBeKa (II0 METOAY PeueBOro MojKperuieHus ). /[BolicTBeHHble M300pakeHus. VImo3um ycTaHOBKHU.
BeinosHeHue TecToB Ha HaOMIOAATENbHOCTh U BHUMAHUE, JIOTHUECKYI0 U MEXaHUUYECKYIO IaMsITh, KOHCEPBATHU3M MBILUIEHUS U TIP.
JlaGopaTopHble U MPpaKTHYEeCKHE PA0OTHI

BripaboTka HaBbIKa 3€pKaIbHOIO MHChbMa KaK IPUMEP pa3pyIIEHUs: CTaporo U BIpaOOTKH HOBOTO TUHAMUYECKOTO CTEPEOTHIIA.

N3menenue uncna konebanuii oopasa ycedéHHOM MUpaMuabl IPH HEMPOU3BOIBHOM, IPON3BOJILHOM BHUMAHUU U IIPU aKTUBHOI padoTe

C OOBEKTOM.

Pasnen 14. Kese3nl BHyTpeHHel cekpenun (GHI0OKPUHHAas cucteMa) (2 4 + 1 1 Ha 060011eH1E)

DHAOKpUHHAs cuctema. JKenes3bl BHEIIHEH, BHYTPEHHEW U CMEIIaHHOW CeKpelru. | OpMOHBI, MEXaHU3Mbl UX JIEUCTBUS Ha KJIeTKU. CBOiCTBA
ropMoOHOB. B3anmoeiicTBie HEpBHOUM U TyMOpanbHOU peryasiuu. [IpoMexyTouHbIi MO3T U OpraHbl SHAOKPUHHOM cucTeMbl. ['opMOHBI runodusza
Y IIMTOBUHOM JKeJIe3bl, X BIUSHUE HA POCT U pa3BUTHE, 0OMEH BeIIecTB. | OpMOHBI MOJOBBIX JKeJE3, HAAMOUYESYHUKOB U MO KEITYA0YHOM Kele3bl.
Hapymienust nesiTenbHOCTH SHIOKPUHHOM CHCTEeM U HX npenymnpexaeHue. [Ipuunnsl caxapHoro quaberta.

JdemMmoncTpanus
Monens uyepena ¢ OTKHAHOMN KPBIIIKOH I MOKa3a MECTONOoN0KeHHs runodusza. Moens ropTaHu co MIUTOBUAHOM kerne30il. Moenb
MOYEK C HAAMOYECYHUKAMH.

Paznmen 15. UuauBuayansHnoe pazsutue oprannsma (5 4)+1 1 Ha 06001IeHe
JKuzHeHHble MKIIBI OpraHu3MoB. PasmHokeHue u pasButue. I1o70BbIe kene3bl U MOJIOBbIE KIETKU. becrnonoe u monoBoe pazMHOXKEHHE.
[IpenmyiiecTBa MOJOBOTO pa3MHOXKEHHs. MyKCKasl U JKEHCKasl MOJIoBble cucTeMbl. CriepMaTo30M/Ibl U SIMLIEKIeTKH. PoJib MONOBBIX XpOMOCOM B
omnpeneneHuu nojia Oyaymiero pebénka. Mencrpyauuu u noyunonnu. O6pa3oBaHue U pa3BUTHE 3apOABIIIA: OBYIISIHS, OIUIOIOTBOPEHUE STHIIEKIICTKH,
yKpeIuieH’e 3apo/iplia B MaTtke. PazButre 3apojpiia u mioja. bepemennocts u pojibl. buorenernueckuit 3akoH ['exkenss— Mrosuiepa U IPUYHUHBIL
OTCTYIUIEHUS OT Hero. BiusiHue HapKOT€HHBIX BellecTB (Tadaka, ajlKoroJs, HAPKOTUKOB) Ha pa3BUTHE U 3/I0pOBbe uesoBeka. HacnencTBeHHble U
BpOXAEHHBIE 3a00sIeBaHUs. MeaUKO-TeHEeTUYeCKoe KOHCYJAbTHpPOBaHME. 3a00JIeBaHus, MEPEJaroIluecs] MOJIOBbIM MyTEM:



CIIN/A, cudunuc u ap.; ux npodunakruka. Pazsutue pedéuka nocne poxxaeHus. HoBopoxaEHHBIN U TpyaHON peOEHOK, yxoa 3a HuM. IlonoBoe
co3peBaHue. buonornueckas u coumanbHas 3peNocTb. Bpea paHHUX MOJIOBBIX KOHTAKTOB M a0OpToB. MHIMBHA M JTUYHOCTH. TemmepameHT u
xapakTep. Camorno3HaHue, OOIECTBeHHBI 00pa3 JKU3HU, MEKIMYHOCTHBIE OTHOIICHUS. CTaauu BXOXKICHHUS JHYHOCTH B rpymiy. MHTEpecHl,
CKJIIOHHOCTH, crnocoOHocTH. OnmapEéHHoCcTh. BBIOOp ®HU3HEHHOTO MyTH. 370pOBBIi 00pa3 ku3Hu. CoOMI0/IeHHE CAaHUTAPHO-TUTHEHUYECKUX HOPM U
MpaBHJ 3/I0pPOBOTO 00pa3a JKW3HU. YKpEIJICHHE 3I0POBbS: AyTOTPEHHUHT, 3aKaJMBaHHUE, JIBUTATENbHAs aKTHBHOCTh. BimsHue Qu3nyecKux
yIpaKHEHUI Ha OpTaHbl ¥ CUCTEMBI OpraHoB. DaKTOPHI PUCKa: CTPECCH, THIIOJMHAMUS, TIEpEYTOMIICHHE, TIepeoxiIaXIeHne. BpenHpie n mosie3Hbie
MPUBBIYKH, UX BIUSHUE HA COCTOSIHUE 3/I0POBBSI.

JdeMoHcTpanms.

TecTsl, onpenensonme THII TEMIIEPaMEHTA.

Conep:xanue

buosorusa 9 kiaace 68 u/rox (2 4/Hen.)
Beenenne. Buosiorusi B cucreme Hayk (2 4.)

buonorus kak Hayka. Mecto Ouosioruu B cucTeMe HayK. 3HaueHue OMOJIOTUH JUIsl MOHUMAaHUs HaydHOW KapTUHBI MUpa. MeTo1bl OMOIOrHYeCKUX
uccnenoBanuil. [loustue «xu3upy». CoBpeMeHHbIE HAYUYHbIE MPECTABIECHUS O CYIIIHOCTH KU3HU. 3HaYeHHE OMOJIOTUYECKONM HAYKH B I€ATEIbHOCTH
YEJI0BEKA.

JleMOHCTpaUM: IOPTPETHI YUEHBIX-OM0JI0TOB; cxeMa «CBSI3b OMOJIOTHH € IPYTUMH HayKaMm.

I'n1aBa 1. OCHOBBI HUTOJIOTHH - HAYKH 0 KJjieTke ( 10 u1.)

Hpez[MeT, 3aaa4d U METOJbI UCCIECAOBAHUA MUTOJIOI'MN KaK HAayKH. I/ICTOPI/IH OTKPBITHUA U U3YUYCHHUS KICTKH. OCHOBHBIC MOJIOKEHHUS KJICTOUHOM
TCOpUM. 3HaueHHe OUTOJIOTMYCCKUX I/ICCJ'IC,Z[OBaHI/Iﬁ JI1 pa3BUTHA Oouojoruu u APYrux OHOJIOTHYECKHX HAayK, MCIUIIUHBI, CEJIBCKOI'O XO3SIMCTBA.

Knerka kak cTpykrypHas W (GyHKIMOHAJIbHAS €IMHUIA JKUBOTO. XUMHUYECKUN cocTaB KIeTKU. OCHOBHBIE KOMIOHEHTHI KieTku. CTpoeHue
MeMOpaH u siapa, ux ¢pyHkuun. L{uromiasma u ocHoOBHBIE opraHousl. X QyHKIIUU B KIETKE.

Oco0OeHHOCTH CTPOCHHUSI KIIETOK OaKTepuil, IpuOOB, )KUBOTHBIX U pacTeHHl. Bupycel.

OOMeH BellecTB U MpeBpalleHus sHeprus B kietke. CrocoObl MOTyYeHHUsS OPraHUYEeCKUX BEIIeCTB: aBTOTPO(dbI U rerepoTpodsl. DoTOCHHTE3, €ro
KocMUYecKasi poJsib B Ouocdepe.

buocunres 6enxoB. Ilonstie o rene. IHK - ncrounuk renerndeckoil nHpopmarnmu. I'enerndyeckuil koa. MaTpuuHbIi OpUHIMI OMOCHHTE3a
6enxoB. O6pazoBanue PHK no marpuue IHK. Perynsus Ouocunresa.

Ilonstue o roMeOCTa3C, peryjrsinusd NpoueCCOB NPCBPAIICHUS BCIICCTB U SHCPIUU B KIICTKC.

JleMOHCTpaMK: MUKpOTIpEnapaThl KIETOK PaCTeHUH U AKUBOTHBIX; MOJIENb KJIETKH; ONBITHI, HJUTIOCTPUPYIOIIKE Tpoliecc (OTOCUHTE3a; MOAEITH
PHK u IHK, paznuuHbIX MOJIEKYS M BUPYCHBIX YaCTHUIL; CXeMa IyTell MeTabon3Ma B KIeTKe; MoJeb-anminkanus «CuHTe3 6eKay.

JlabopaTopHblie padoThI:

CtpoeHue 3yKapuOTHYECKHX KIIETOK Y paCTEeHUH, )KUBOTHBIX, TPUOOB U MPOKAPHOTHUECKUX KIETOK Y OaKTepuid.



I'naBa 2. Pa3MHoKeHNe W HHIUBUHIYAJIbHOE pa3BUTHE (OHTOreHe3) opranu3mos (5 4.)

CamoBocnpon3BeieHUE - BCeoOIee CBOMCTBO )XKUBOT0. DOpMBI pasMHOXKEHHsI OpraHu3MoB. becrosioe pa3MHOKEHHE U eTo THITBL. MUTO3 Kak OCHOBa
0ecroIoro pa3sMHOXKEHHUS U POCTa MHOTOKJIIETOYHBIX OPraHU3MOB, €r0 OMOJIOTHYECKOE 3HAYCHHE.

[TonoBoe pazmHuoxkenue. Meio3, ero 6uosiornueckoe 3HaueHue. bruonornueckoe 3HaueHUE OTUIOAOTBOPEHUS.

[loHsiTHE MHIMBUAYAJIBHOTO DPAa3BUTHS (OHTOI€HE3a) y PACTUTENBHBIX M JKMBOTHBIX OpraHu3moB. Jlenenue, poct, aud@epeHunanus KIeTok,
OpraHoreHes, pa3MHOKEHHUE, CTapeHHe, CMEPTh 0coOei. BimsiHue (hakTopoB BHEIIHEH cpellbl HA pa3BUTHE 3apOJbIIIa. Y POBHHU MPHUCIIOCOOICHHS
OpraHu3Ma K U3MEHSIOIUMCS YCIIOBHSIM.

JeMoHcTpanum: Ta0IMIIbI, WUTIOCTPUPYIOLIUE BUABI OECIOIOr0 U MOJOBOIO PAa3MHOKEHUS, SMOPHOHAILHOTO U MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
BBICIIMX PACTEHUH, CXOJICTBO 3apO/IbIIIeH MO3BOHOYHBIX KUBOTHBIX; CXEMbl MUTO3a U MeH03a.

I'naBa 3. OcHoBbl reHeruku (10 4.)

I'eneTnka kak oTpaciip OMOJIOTHYECKOW Hayku. McTopusi pa3BUTHS T€HETUKH. 3aKOHOMEPHOCTH HACTEAOBAaHUS MPU3HAKOB KUBBIX OPTraHU3MOB.
Paboter I'. Mennens. MeTtonbl ucciiemoBaHusI HACAEACTBEHHOCTH. [ MOPHIOIOTHYECKAN METOJ M3y4YeHHUs HACIeACTBEHHOCTH. MOHOTHOpUIHOE
CKpeIllIMBaHKEe. 3aKOH TOMHUHUPOBaHUS. 3aKOH paciierieHus. [loHoe u HemoIHoe JOMUHUPOBAHKUE. 3aKOH YHCTOTHI TAMET U €r0 LUTOJOTHYECKOE
obocHoBaHne. DeHOTUT U TeHOTHI. | 'eHeTHUecKoe ompeaesieHre moja. ['eHeTnueckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacriemoBanve npr3HaKo B,
CIETUICHHBIX C MOJOM. XPOMOCOMHAas T€OPHUs HACJIEICTBEHHOCTH. [ €HOTHUII KaK 1IeJIOCTHAs] CUCTEMA.

OcHoBHbIe (OpMBI H3MEHUYMBOCTU. [ eHOTUNHMYECKass W3MEHYMBOCTh. Myranuu. [IpuduHbl W dYacToTa MyTaluid, MyTareHHbIC (aKTOPHI.
DBOJIIOIIMOHHAST POoJib MyTanuidi. KoMOWHATHBHAs W3MEHUYMBOCTh. BO3HMKHOBEHHE Pa3IMYHBIX KOMOWHAIIMH T€HOB M WX POJb B CO3JIaHUU
TFeHEeTUYECKOTO pa3HooOpa3usi B MpeAenax BUIAa. OBOJIOUMOHHOE 3HAUYeHHE KOMOMHATHBHONW H3MEHUYMBOCTH. DeHOTUIIMYECKas, WU
MOAU(PHUKAIIUOHHAS, I3MEHYUBOCTh. POJIb YCIIOBHIA BHELITHEH cpeibl B Pa3BUTHH U MPOSBICHUH PU3HAKOB U CBOMCTB.

JdeMoOHCTpaMU: MOJECNM-ANIUIMKALIMY, WUIIOCTPUPYIOIIME 3aKOHbI HACIEACTBEHHOCTH, IIEPEKPECT XPOMOCOM; pPE3yJbTaThl OIBITOB,
MOKa3bIBAIOLIUX BIUSHUE YCIOBUH Cpeibl HAa U3MEHYMBOCTh OPraHU3MOB; repOapHble MaTeprabl, KOJIEKIUU, MYJISHDKH THOPHUIHBIX, MOJUTIIIOUTHBIX
pacTeHu.

JlaGopaTopHbie padoThbI:
N3ydeHne u3MEHYUBOCTH Y paCTEHUI U )KMBOTHBIX.
N3ydenue heHOTUIIOB pacTeHUI.
[IpakTuueckas padora:
Pemenne reneTndyeckux 3aad.
I'maBa 4. I'eneTuka yesnoBeka (3 4.)

MeTtoasl HU3YUYCHUA HACICACTBCHHOCTHU YCIJIOBCKA. I'enetnueckoe pa3Hoo6pa31/Ie yelloBeKa. I'eHeTHu4eckrue OCHOBBI 300POBbAI. Bausxue Cpcabl Ha
TCHCTUYCCKOC 3J0POBLE YCIIOBCKA. I'enernueckue 6one3nu. I'eHOTHI U 3J0POBLC UCJIIOBCKA.

I[eMOHCTpaIII/II/I: XPOMOCOMHBIC aHOMAJIMK Y€CJIOBCKA U UX q)eHOTI/IHI/I‘-IeCKI/IC MPOSBJICHUA.



JlabopaTopHas paGora:
CocraBieHue poJI0CIOBHBIX.
I'nasa 5. DBosonnonHoe yuenue (15 4.)

VYdenue 00 3BOJIOIUH OpraHndeckoro mupa. Y. /lapBUH - OCHOBOIIOJIO)KHUK y4eHHUsI 00 3BOJIONMU. J[BWKYIINE CHIIBI M PE3YIbTATHI SBOJIOIUH.
VYcinoxxHeHne pacTeHUH M KMBOTHBIX B IIPOLIECCE 3BOJIOLMM. bHonoruueckoe pazHooOpasue Kak OCHOBA yCTOMYMBOCTU OMOC(eEpbl, pe3ysbTaT
sBoIOIMH. CyIIHOCTh 3BOJIIOLMOHHOTO MOJIX0/a K U3yUEHHIO )KUBBIX OPraHU3MOB.

Bun. Kpurtepun Bupna. BupooOpaszosanue. Ilonstue muxpossostouuu. [lomymsumnonHas crpykrtypa Buza. [lomynsauus kak siaemMeHTapHas
9BOJIIOLMOHHAS equHUIA. DaKkTOPHI HIBOJIIOIUHU U UX XaPAKTEPUCTHKA.

JIBHKyIIHE CUIIBI U PE3YNIbTAThI YBOJIIOLIHH.

EctectBenHblit 0TOOp - OBMXKYIIAash U HampaBIsolIas cuja 3BoJIoLUU. bopb0a 3a cyliecTBOBaHHME KaK OCHOBA €CTECTBEHHOro oTOopa. Posb
€CTECTBEHHOI0 0TOOpa B (POPMHUPOBAHNUU HOBBIX CBOMCTB, IPU3HAKOB U HOBBIX BHJIOB.

Bo3HukHOBeHME afanTanuii 1 UX OTHOCUTEIBHBIN XapakTep. BzanmonpucrnocoO01eHHOCTh BUIOB KaK pe3yNbTaT AeUCTBUS €CTECTBEHHOIO 0TOOpa.

3HaueHue 3HAHWH O MHKPOABOJIIOLWU JUIS YIPABICHUS HMPUPOIHBIMU MOMYISIUSAMH, PEHIeHHs] MPoOjIeM OXpaHbl MPUPOIbl U PALMOHAIBHOTO
MIPUPOJIOTIONIE30BAHMSL.

[Monsitne o MakposBoonuu. COOTHECEHHE MHKPO- W MAaKpOIBOJIONWHU. YCIOKHEHHE PAaCTCHHH M JKHBOTHBIX B IIPOILECCE HBOJIOIHH.
buonorndeckoe pazHooOpasue Kak OCHOBA YCTOWYMBOCTH OHOC(hEphl, pe3ynbTaT 3BOJIIOIUH.

JleMOHCTpalMu: >KMBBIE PACTEHUS U IKUBOTHBbIC, repOapHble SK3EMIUIAPhl M KOJUIEKIIMHM >KUBOTHBIX, MOKA3bIBAIOIINE WHIUBUAYAIbHYIO
W3MEHUYMBOCTb M Pa3HOOOpa3ve COPTOB KYJIbTYPHBIX PACTEHHM M IMOPOJ IOMAIIHUX >KUBOTHBIX, & TaKXE PE3y/IbTaThl MPUCIOCOOIEHHOCTH
OpraHu3MOB K cpejie OOMTaHUs U pe3yabTaThl BUAO0OPA30BAHUS; CXEMbI, HJUTIOCTPUPYIOIIHNE MPOIECCh BHI000pa30BaHUs U COOTHOILIEHHE MTyTei
MIPOrPECCUBHOMN OHMOJIOTHUYECKOM 3BOITIOIHH.

JlaGoparopHas padora:
N3ydeHne npucrnocoOIeHHOCTH OPTraHU3MOB K cpejie OOMTaHusI.
I'naBa 6. OCHOBBI ceJIeKIHH U OMOTEXHOIOTHH (3 1.)
3aa4yn ¥ METOIbI CeNIeKIMU. | eHeTHKa Kak HaydHasi OCHOBA CEJIEKIIMHM OPTaHnu3MOB. JIOCTHKEHUS MUPOBOM U OTEUECTBEHHOM CENEeKIINH.

JleMOHCTpalMu: pacTeHus, repOapHble SK3eMIUISIPhl, MYJSDKH, TaOnuibl, ¢oTorpaduu, WLTIOCTPUPYIOLIUE Pe3yIbTaThl CENEKIMOHHON paboThI;
MIOPTPETHI CEJIEKIIMOHEPOB.

I'naBa 7. Bo3HnKHOBeHUe U pa3BUTHE KU3HU HA 3emute (4 4.)
B3arnsael, runoTessl ¥ TEOPUH O IPOUCXOKICHUH KU3HU. OpraHndecKuii MUp Kak pe3yabTaT dBOMIONUH. ICTOpHs pa3BUTHSI OPraHUYECKOTO MHpA.

JleMOHCTpAaMK: OKaMEHEJIOCTH, OTIEYATKH PACTEHUN M JKUBOTHBIX B JPEBHHX MOPOJAX; PENPOAYKIIMHM KapTHH, OTpaKatoumx ¢Guopy u dayny
Pa3IUYHbIX 3p U NEPHOJOB.



I'naBa 8. B3auMocBsI34 OpraHu3MoB U OKpy:katommeii cpeabl (16 4.)

Oxpyxatomiasi cpesia - ICTOYHUK BEIIECTB, SHEPruy W MH(POpMaIuu. JKOJIOTHA, KaK Hayka. BiusHue 3KOJOTHYeCKHX (PaKTOPOB HA OPTaHU3MBI.
[IpucniocobneHnss OpraHu3MOB K pa3iIMYHBIM 3KOJOTHYeCKUM (akTopam. [lomysmsimmst. Tumsl B3aUMOJEHCTBUS TOMYNSALWN pa3HBIX BHJIOB
(KOHKYpEHIIMsI, XUIIIHUYECTBO, CUMOMO03, TApa3UTU3M).

DKocucTeMHAasi OpraHu3alus )KUBOM NpUpoJibl. DKocucTeMbl. Poib nmpousBoautesnei, motpeduTeneil U pa3pylmuTesneld OpraHn4eckux BELIECTB B
9KOCHUCTEMAX U KPYyroBOPOTE BellecTB B pupoae. [lumessie cBs3u B skocucteMe. OCOOEHHOCTH arpOKOCHCTEM.

buocdepa - rmodanbhas sxocucrema. B.M. BepHaackuii - 0CHOBOMOJOKHUK yueHUst 0 Ouocdepe. Posb denoBeka B Ouocdepe. IKoJIOTHUECKIE
HpO6J'ICMI)I, UX BIIUSAHHUC HA )KU3Hb YCIIOBCKA. HOCJ'IGI[CTBI/I?I ACATCIIBHOCTHU YCJIOBCKA B OKOCUCTEMAX, BJIMAHUEC €0 MOCTYIIKOB HA KUBLIC OPTaHU3MbI
Y DKOCHCTEMBEI.

JemMoHcTpanum: TaOIUIbl, WUTIOCTPUPYIOIINE CTPYKTYPY Onocdepbl; cxemMa KpyroBopoTa BELIECTB U MPEeBpallleHUs] SHEPTHH B Onocdepe; cxema
BIIMSTHHSL XO3SMCTBEHHOH JIESITETHHOCTH YeJIOBeKa Ha IPUPOY; MOAeb-amuinkanus «brocdepa u yenmoBex»; KapThl 3a0BeAHUKOB Poccum.

JlaGopaTropHbie padoThbI:

CrpoeHne pacTeHU B CBS3U C YCIOBHUSIMHU KU3HH.

[ToacueT UHAEKCOB MIOTHOCTH YIS ONIPEIETICHHBIX BUJIOB PACTEHUI.

Brinenenue numeBsIx 1eneil B ICKyCCTBEHHOM dKOCHCTEME (Ha IPUMEPE aKBapruyma).
IIpakTHyeckue padoThbl:

Habmronenus 3a ce30HHBIMU U3MEHEHUSIMU B )KMBOM MTPUPOJIE.

CocraBiieHue cxeM mnepeauu BElecTB U SHEPruu (Leneil muTaHus).

BrisiBnenue npucnoco6iaeHuii opranu3MoB K cpejie 0OuTaHus (Ha KOHKPETHBIX IPUMEpax), TUIIOB B3aMMOICHCTBUS MOMYJISINI pa3HbIX BUJIOB B
KOHKPETHOM SKOCUCTEME.

AHanm3 ¥ OliCHKA BIASHUSA Q)aKTOPOB 0pr>KaIOH.[eI>i CpCabl, (baKTOpOB PHUCKa Ha 310POBLE, MOCJIEACTBUU JESITEIbHOCTH YEJIOBEKA B OKOCHUCTEMAX,
COOCTBEHHBIX IMOCTYIIKOB HA KHUBBIC OPraHU3MbI U SKOCUCTCMBI.

IKCKYpCHs:

Cpena *KU3HU U €e OOUTATENH.



3) TemaTnveckoe NIIAHUPOBAHUE

S KJace
Ne n/m Ha3Banue Tembl KosmuecrBo
YPOKOB
Beenenne 6
1 buonorus-nayxka o »KuBOi Ipupo/ie
2 Mertoapl cclieIoBaHUS B OMOJIOTHH
3 PaznooOpasue xuBoi npupoasl. [{apcTBa »KuBbIX opranu3mMoB. OTIWYUTEIbHBIC IPU3HAKU KUBOTO.
4 Cpenapbl 00UTaHMSI KUBBIX OPIaHU3MOB, B3aUMOCBSI3b OPTraHU3MOB B IIPUPOJIE
Dkonoruyeckue (QakTopbl U UX BIUSHUE Ha JKUBbIE OPraHU3MBbI, BIMSHHE YeJIOBEKa Ha MPUPOY, €€
oxpana. [Ipaktuueckas padbora deHosOrHYeCKUe HAOIIOICHUS 32 CE30HHBIMU U3MEHEHUSIMU B TIPUPO/IE
6 Oxckypeust Nel
MHuoroo0pasue KUBbIX OpraHU3MOB, OCEHHUE SIBJICHUSI B )KMU3HU PacTEHU U )KUBOTHBIX. T/b
Pa3nen 1. KileTouHoe cTpoeHHe OPraHu3MoOB 10
7 YerpoiicTBo yBenunuuTenbHbIX Tpruoopos JI.P.-1YcrpoiicTBo mymbl 1 cBeTOBOTO MUKpOCKoTa. [IpaBuia paboTs ¢
HUMH
JI.P.-2 M3y4yeHue KIeTOK PaCTeHUs C MOMOIIBIO JIYIIbI
8 CrtpoeHue KIeTku
9 [IpuroroBiieHre MUKpoOIIpenapara Kokuiisl yenryu gyka JI.P.-3 IlpuroroBnenue Mukpornpenapara
KOKHILIBI YEILIYH JIyKa, paCCMaTPUBAHUE €TO MOJ MUKPOCKOIIOM
10 ITnactuae! JI.P.-4
[IpuroroBiieHre npenapaToB U pacCMaTPUBAHUE MO MUKPOCKOIIOM IUIACTU B KIETKaX JIMCTA JIOJEH,
IJI0JIOB TOMATa, psiOMHBI, IIUIIOBHUKA
11 XUMUYECKUN COCTAB KJIETKU: HEOPTAHUYECKUE U OPTaHUYECKUE BEIIECTBA
12 KuzHeaesTeTbHOCTh KIETKH: MOCTYIUICHUE BEILIECTB B KIETKY (Abixanue, nutanue) JI.P.-5




[IpuroroBnienue nmpenapara v paccMaTpUBaHUE O] MUKPOCKOTIOM JIBUKEHUS ITUTOIIa3MbI B KJIIETKAX
JINCTA JI0ACH

13 Ku3HenesTenbHOCTh KIETKU: IEJICHUE POCT, Pa3BUTHE
14 [TonsTHE «TKAHBY.
15 Ocobennoctu ctpoenus kietok JI.P.-6
PaccmarpuBanne noj i MUKpOCKOTIOM IOTOBBIX MUKPOIPENApAaTOB PA3NIMYHBIX PACTUTEIBHBIX TKAHEN
16 O606maromuii ypok no teme «KinetouHnoe cTpoeHre OpraHu3MOB»
Pa3nea 2. llapcTBo Baktepun 2
17 bakrepuu, ux pazHoobpasue, CTpoeHHe U KU3HEIEATETHHOCTh
18 Ponw GakTepuii B mpupoie 1 )KU3HU YeioBeKa bakrepuu — Bo30yauTeu 3aboaeBannii. Mepbl mpo(HIaKTHKH
3a00JIeBaHM, BBI3bIBAEMBIX OaKTEPUIMHU
Pa3nen 3. HHapcrBo I'puonbl 5
19 O6111as xapakTepuCTHKa TPUOOB, CTPOEHUE U KU3HECSITETbHOCTh
20 HInsmounsie rpubsl. [IpaBuna cOopa u oxpana. [Ipodunakrrka orpaBieHus rpudbamu, 1-s MTOMOIIIb.
JI.P.-7 CTpoeHue TIOAOBBIX TEJ IUIAMIOYHBIX TPHOOB
21 [TnecueBsie rpuodbI 1 qpoxcku. JI.P.-8 OcobeHHOCTH CTpOCHUS MyKOpa U APOKKEH
22 ['pubBI-Iapa3uThl, pojbs rpruOOB B MPUPOJIE U KU3HU YEIIOBEKa
23 O6o6maromuit ypok mno reme «LlapctBo rpuboB»
Pa3nen 4. HapcTrBo PacreHus 11
24 borannka — Hayka 0 pacTeHUSIX, METOJIbI UX U3yUEHUs. MHOT00Opa3ue pacTeHHil, UX CBSA3b CO CPEIOi
obuTtanus, posib B Ouochepe u oxpaHa
25 OaHOKIIETOUHBIE BOJOPOCIH, UX MHOTO00pasue, CTpOeHHUE, cpelia OOUTaHHUS.
JI.P.-9 CtpoeHue 3eJIeHbIX OJHOKIECTOYHBIX BOJOPOCIICH
26 MHorokseTouHble BoJiopociau. Poiib Bogopocieil B mpupoe U )Ku3HMU yenaoBeka. OxpaHa BOJIOpOCeil.
Bonopocnu Bonorojckoit obnactu.
27 JIvmaiiHuKH, ux cTpoeHue, pasHooOpasue, cpena OOMTaHus. 3HAYCHUE B TIPUPOJIC M )KU3HU YeTIOBEKa.
JInmanHuKYU peruoHa.
28 Mxwu, ux MHOTOOOpa3ue, cpe/ia oouTanusi, CTpoeHune, u 3Haderne. Mxu Bonorockoit o6mactu. JI.P.-10




Crpoenue Mxa (Ha MECTHBIX BHJaX)

29 [TanopoTHHMKH, XBOIIM, TUIAYHBI, UX CTPOCHHE, MHOTOOOpasue, cpeia 0OOMTaHus, POJIb B IPUPOJIC U KUIHH
JeoBeka, oxpana. [lamoporaukoo6pasusie peruona. JI.P.-11 Ctpoenne criopoHOCsIIIEro XBoIia 1 marnopoTHUKA
30 ['osocemenHbIe pacTeHus ,cTpoeHre u pazHooOpasue. Cpena oOuTaHus, 3HAaUCHUE U OXpaHa. [ 0JI0ceMeHHbIC
Bosorozckoit o6nactu. JI.P.-12 Ctpoenue XBOH ¥ IIKIIEK XBONHBIX
31 [TokpbITOCEMEHHBIE PACTEHUS, UX CTpOSHHE 1 MHOTOOOpasue. Cpena oOUTaHus, 3HAYCHUE B MPUPOJIC U KU3HU
4eJI0BeKa, OXpaHa.
32 [Ipoucxoxnenne pacteHuil. OCHOBHBIE ATallbl Pa3BUTHS PACTUTEIBHOIO MAPA
33 Bcepoccuiickas mpoBepouHas pabora
34 Ananu3 BIIP. Oxpansiembie pactenns: Bomorockoii o6nactu
[IpomexyTouHas arrecTanys: AHAJIM3 TEKYLIeH ycneBaeMoCTH
Bcero 3aron 34
6 kaace
Pa3zgen 1. «CTpoeHne H MHOr000pa3ne NOKPbLITOCEMEHHBIX pacTeHHii 14
1 CrtpoeHue ceMsiH IBY10JIbHBIX PACTEHU.
JI.p. U3yuenue cTpoeHUs CEMSH JBYI0JIbHBIX
pacreHui
2 CtpoeHue ceMsiH OJJHOJIOJIbHBIX pACTEHUM.
JI.p. U3yuenue cTpoeHUs CEMSH OJHONOJIBHBIX PACTEHUI
3 Buel kOpHEN 1 TUIIBI KOPHEBBIX cucTeM. JI.p. Buabl KOpHEH CTEpKHEBBIE U MOUKOBAThIE KOPHEBBIE
CHUCTEMBI
4 3onsbI (yaacTkn) kopHs. JI.p. KopHEeBO# YeXJIMK 1 KOPHEBBIE BOJIOCKH
S YcnoBus npou3pacTaHus U BUIOM3MEHEHNs KOpHEH
6 [ToGer u mouku, ux crpoenue. Poct u pazsutue nodera
JL.p. CTpoeHue noyek, pacrojoKeHHe X Ha cTedie
7 Bremnee crpoenue nucra. JLp. JIMcThst IpOCThIE U CIIOXKHBIC, UX )KUIKOBAHUE U JICTOPACITIONOKECHHE




Knerounoe ctpoenue nucra. BumonsmeHeHUE TUCTHEB.
JL.p. Ctpoenue koxwuilsl aucta. Kinetounoe ctpoenue imucra

9 Crpoenue ctebnsa. Muoroo6pasue crebmneit. JI.p. BuyTpeHHee crpoeHe BETKU IepeBa
10 Bunounszmenenue noderos Jl.p. u3yueHne BUIOM3MEHEHHbBIX T0OETOB
11 L[BeTok u ero ctpoenne JI.p. U3ydeHnne ctpoeHus nBeTka
12 Cougerus JI.p. O3HaKOMIIEHUE C PA3TMYHBIMU BUJIaMH COLIBETUI
13 [Tnoael u ux knaccupukanus JI.p. O3HaKOMIIEHHE C CYXUMH U COYHBIMU IJI0/IaMU
14 PacnipocTpanenue 1ioa0oB u ceMsiH
Pa3nea 2 7Ku3Hb pacTeHuii 11
15 OcHOBHBIE IPOLIECCHI )KU3HENEIATENLHOCTH pacTeHUi. MuHepanbHOe MUTaHUe pacTeHUM
16 ®dorocuHTE3
17 JIpIxaHue pacTeHui.
18 Hcnapenwue Bojpl. JIncromna.
19 [lepenBuxeHre BoAbI M MUTATEIbHBIX BellecTB B pactrenuu JI.p. [lepensuxenue BelecTB Mo nodery
pacreHus
20 [Ipopactanue cemsan. [Ip.p.1 OnpeneneHre BCX0KECTH CEMSIH PACTEHUM U UX TOCEB.
21 Oxckypeust Nel 3uMmHUE SIBIICHUS B KU3HU PACTCHUI
22 CriocoObl pa3MHOKEHHUS paCTEHUIA
23 Pa3mHOxkeHME CIOPOBBIX pacTeHui
24 Pa3mHOXkeHMEe cCeMEHHBIX paCTeHUN
25 BereraTuBHOE pa3MHOKEHNE TOKPHITOCEMEHHBIX PACTEHUI
[Ip.p.2 BereraruBHOE pa3MHOKEHNE KOMHATHBIX PACTEHUI
Pa3nen 3 Knaccudpukanus pacreHui 6
26 OcHoBHBIE cucTeMaTndeckue kateropun. Kimaccudukarms BeTKOBBIX
27 Knacc /IBynonsabie. CemeiictBo Kpecronsetnsie u Po3onBetnprie Mopdonorndyeckas XapaKTepUCTHKA.
28 Mopdomnoruueckas xapakTepHCTUKa PACTEHUN CEMEUCTB [Tacnénosrie, boOoBbie, CrOKHOILBETHEIE.




S noButkle pactenust Bonoroackoii o0nactu.
JL.p. BeIsiBIIeHME IPU3HAKOB CEMENUCTBA 110 BHEITHEMY CTPOCHUIO PACTCHHUU

29 Knacc Onnononbsubie. Mopdonornueckas xapakTepucTuKa pacTeHuil cemeicTB Jlunelinple u 31aku.
OxpansieMble pacTeHHs! 00JIACTH.
30 Baxueiimme cenpCKoX03iCTBEHHBIE PACTEHUSI, OMOJIOTUYECKIE OCHOBBI X BhIpPAIIMBAHUS, H/X 3HAYECHUE
31 Oxckypeust Ne2 O3HaKOMIIEHUE C BBIPAIIMBAHUEM PACTEHUN B 3AIUIIIEHHOM I'PYHTE
Pa3znen 4 Ilpupoausbie cooduiecTBa 3
32 PactutensHbIe cooOmiecTBa ¥ UX TUITBEL. PacTuTenpHbIe cooOmniecTBa Bonoroackoi 001acTh, B3aUMOCBSI3H
B PACTUTEIILHOM COOOIIECTBE, Pa3BUTHE U CMEHA. BiusiHIE e TeTbHOCTH YeJIOBEKa Ha TPUPOIHBIC
cooO1ecrsa
33 Bcepoccuiickas npoBepouHas pabota
34 Ananuz BIIP. Dxckypcus Ne3 TlpupoaHoe coobimiecTBO U 4yenoBek. DeHONMOrnYecKne HaOMI0ICHHS 3a
BECEHHUMHU SIBJICHUSIMU B MIPUPOAHBIX COOOIIECTBAX
[IpomexxyTouHast aTTecTals: AHAJM3 TeKylIeil ycrneBaeMoCTH
Bcero 3a rog 34
7 Kmacc
Beenenne. 2
1 Hcropus pa3BUTHSA 300JI0TUH, METOIbI U3yUYECHUS )KUBOTHBIX.
2 Hayxka 30070115 11 €€ cTpykTypa. CXOJICTBO M pa3INyus )KUBOTHBIX U pacTeHuid. CHcTeMaTHKa )KUBOTHBIX.
Pa3znen 1. Ilpocreiimme 2
3 [pocreiimme: KOPHEHOXKKH, PAAUOISPUH, COJIHEYHHKH, CIIOPOBUKH, Cpela M MecTa oOMTaHHs, o0pa3 >KHU3HH,
noBezieHue. bruonornyeckue n 3KOIOTHUECKHE 0COOCHHOCTH
4 [Mpocreitmme: xryrukoHocIpl, HHGy30pun. KomoHnaneHble OpraHu3Mbl. 3HaU€HHE MPOCTEUININX B MPUPOJAE H
KM3HH YEJIOBEKa.
Pa3nen 2. MHOrokJ1eTOYHbIE *KUBOTHBIE. 35
5 Tun I'yoxu. Cpena oOutanus, 00pas *KHU3HH, OUOJOTHUECKUE U IKOJIOTHUECKHEe 0COOEHHOCTH, MHOT0OOpasue u
3HauCHHUE
6 Tun Kumeunononoctusie. Cpena obutanusi, oOpa3 >KW3HU, OMOJIOTMYECKHE M DKOJOTHYECKHE OCOOCHHOCTH,




MHOFOOGpaBI/Ie, 3HAYCHUC U OXpaHa.

7 Tumn [Tnockue uepBu. Cpeaa u Mecta 0OUTaHUS, OMOJIOTHYECKHE U SKOJIOTUYECKHE 0COOEHHOCTH, MHOT000pasue u
3HaYECHHUE.
Tun Kpyrnslie uepsu. Cpena oburanus, MHOroodpasue, 00pas )KM3HH, HOBEIEHNE, 0COOEHHOCTH, 3HAYEHHE
Tun Konbuareie yepBu, win Kompuensl. OOmas xapakrepuctuka tuna. OOpa3 xu3HH M 3HaueHue Kir
MHOTrOILIETUHKOBBIE.

10 XapakTepucTtuka kinacca ManormietTuHkoBbie U [[usiBku. 3HaueHne B MpUpPOJIe U )KU3HU YesloBeka. MHorooOpasue
yepsei B Bonorockoit o6mactu. JI.p. Nel 3HakoMcTBO ¢ MHOTOOOpa3ueM KoJp4yaThiX YepBen

11 Tun Momntocku. Cpena obutanus, o0pa3 *KU3HU U IOBEIeHNE, OMOJIOTHUYECKUE U HKOJIOTHYECKHE 0COOEHHOCTH

12 MHuoroo6pa3ue 1 3HaueHue )KUBOTHBIX Tha Mosuttocku. Mostrocku Bosoroackoit obmactu, nx oxpaHa

13 Tun Urnoxoxxue. Muoroobpasue, cpema ooutanus, 00pas )U3HH U MIOBEJICHUE, 0COOEHHOCTH, 3HAUCHUE.

14 Tun YnenucroHorue. XapaktepucTuka ki. PakooOpasnsie, [laykooOpasznsie. Cpena oOuTaHus, MHOTOOOpasue,
00pa3 KU3HH, MOBEICHNE, 0COOCHHOCTH CTPOCHHMS, 3HaUeHHE 1 oxpaHa. JI.p.Ne2 Muoroo6paszue pakooOpa3HbIX

15 Xapakrepuctuka k1. Hacekombie. Cpema oOutaHusi, oOpa3 >KM3HHU, TOBEACHHE, OHOJIOTHY., DKOJOTHYECCKUE
ocobeHnHocTH, 3HaueHue. JI.p.Ne33yueHue npencraBuTesieid OTps 0B HACEKOMBIX.

16 MHuoroo0pa3ue HaceKkoMbIX. XapakTepucTuka oTpsaoB TapakaHoBble, [IpaMokpsiibie, YxoBepTku, [logeHku.
buonoruueckre 0coOOEHHOCTH, 3HAUCHHE

17 Otpsaasl HacekoMbIx: Ctpekosbl, Bmm, Xyku, Knonsl. buonorudeckue ocodeHHoctu. Ponb B mpupose, Ku3HU
YeJloBeKa.

19 Otpsnel HacekoMbIX: Yenryekpobuibie, PaBHOKpbUTBIE, [IBykpbuible, bioxu. XapakrepHble 0COOEHHOCTH, POJb B
MIPUPO/IC U )KU3HH YEIOBEKA.

19 Ortpsn [lepenonuatokpeuibie. O01IME TPU3HAKKH, MHOTO00pa3ue, 3HaueHHe.

20 3HayeHue HaCEKOMBIX, UX oxpaHa. OxpaHsemble HacekoMble Bosoroackoii obnactu.

21 O6o06maromuit ypok 1o teme «MHOTOKIIETOYHbIE )KMBOTHbIE. beCro3BOHOYHbBIE

22 Tun Xopaossie. [loarumner:becuepennbie u Yepennsie. Knacc Jlannetanku

23 Hanknacc PeiObl. MHOTOOOpasue, cpena ooutanus, 00pas »KM3HHU, MOBEAEHUE, 0COOEHHOCTH CTPOSHMUS, 3HAUCHHE U
oxpana JI.PNe4 HaGmrozieHne 3a BHEITHUM CTPOCHUEM U MEPEBIKEHUEM PbIO

24 Muoroo6pasue Ki. Xpsiiessie poiobl. CTpoeHHe, TOBEICHUE, 3HAaUEHUE, OXpaHsIeMble BUJIbI

25 Mmuoroo6paszue Ki. Kocthbie ppiObl. OcoOeHHOCTH CTpoeHHs, 00pa3 >KU3HHU, MPOLECCHl JKU3HEACATEIbHOCTH,




3Ha4YeHue, oxpana. Oxpansiembie BUbI pbI0 Booroackoit o6mactu

26 Knacc 3emuoBomHbIe. O0IIast XapaKTEpUCTHKA, cpelia 0OMTaHHsI, 0COOCHHOCTH, MHOTOO0Opa3ue, 3HaYCHHE, OXpaHa.
Oxpansiemble 3eMHOBOAHbIE Boiioroackoii o0nactu.

27 Kiace Ilpecmbikatomuecs. OOmias xapakrepuctuka kiacca. OcoOeHHocTr 0. YemryifuaTble B CBS3U C CPeoi
oOuTanus 1 06pa3oM xu3HH. 3HaUeHue u oxpaHa. OxpaHseMbie BUbI Bosoroackoii oGmacT.

28 Otpsn Yepenaxu u Kpokoaunel. Cpena obutanus, o0pas3 )KU3HU U TIOBEJIEHUE, 0COOEHHOCTH CTPOCHHMS, 3SHAUEHUE
Y OXpaHa.

29 Knacc Iltuner. OOmiast xapakTepucTuKa, 0COOEHHOCTH CTPOEHHS B CBSI3U ¢ MoJi€ToM. OcoOeHHOCTH NTHI] O.
[Inareussl, ux oxpana JI.p. Ne 5 M3yuenue BHEIIHEr0 CTPOEHUS NITULL

30 Mmuoroo6pa3ue ntuil. Xapakrepuctuka o.Ctpaycoobpaszasie, Hanmyoopasusie, KazyapooOpasusie, ['yceoOpasnbie
MIPHUCTIOCOOJICHHOCTD K YCIIOBUSIM CPEJIbI,IOBEICHUE, 3HAYCHNE H OXpaHa

31 Otpsinel nui: JlHeBHble xuniHble, CoBbl, KypuHble, IpucrnocoOIeHHOCTh K YCIOBUSAM CpElbl, 00pa3 KU3HH,
3Ha4YCHHE M OXpaHa

32 XapaktepucTuka ntui oTpsaoB  ['oneHacteie 1 BopoObuHooOpasusie. Cpena oOuTaHus, OHOJIOTHUECKHUE H
9KOJIOTMYECKHEe 0COOCHHOCTH, 3HauUeHue 1 oxpaHa. OxpaHa NTHI] B pETHOHE

33 Oxckypeus Nel Mzydenne MHOrooOpa3us nTuil (IPOBOJAMTCH B BeCeHHee BpeMsi)

34 Kitacc Mnekonmrarorue. O6mas xapakrepuctuka. Otpsasl | OgHonpoxoaasie, Cymuarsie, HacekomosiHbIe,
Pykoxpsiibie. OCOOEHHOCTH X CTPOEHHUS, TOBEJCHHUS, 3HAUEHUE U OXpaHa.

35 OTtpsapl MiekonuTaromux: ['pe13yHsl, 3aiinieoOpa3Hbie. XapaKTepruCcTHKa BaXXKHEHIITNX MTPEACTaBUTENCH, 3HAUCHHE,
oXpaHa.

36 XapakTepucTuka npejacraButeneit o. XuniHele, Xo0oTHbeie, Kuroodpasusie, Jlacronorue. Cpena oburanus, oopas
KU3HU, 0COOCHHOCTH CTPOEHUS, 3HAUE€HUE, OXpaHa

37 Otpsagpl  mnekonutaromux: IlapHokomnsiTHeie, HenapHokombeiTHeie. OOpa3 KU3HH, TOBEACHUE, CTPOCHUE,
3Ha4yeHue, oxpana. Oxpansemble Miekonuratonue Bomnoroackoit obnactu.

38 buosornyeckne v HK0JIOrMUecKue 0COOEHHOCTH, 3HaYeHHUE M OXpaHa npejcTaBurenet orpsaa [Ipumatsl.

39 O06o06uaromuit ypok no Teme «XopaA0BbIe»

Paznes 3.9Bosonust crpoeHuss 1 (yHKIMH OPraHOB M UX CHCTEM Y JKMBOTHBIX 14

40 [ToxpoBBI TeNa )KMBOTHBIX. DBOJIIOIUS MOKPOBOB Tena. JI.p.Ne 6 M3yuenne ocobeHHOCTEH pa3IMYHbIX TOKPOBOB
Tena

41 OnopHo-/1BUTaTENbHAS CUCTEMA )KUBOTHBIX, SBOJIFOIIMS




42

Crnioco6sb1 nepeaBkenus KUBOTHBIX. [TomocTu Tena

43 Opransbl IpIXaHus ¥ Ta3000MeH. DBOIIOLUS OPTaHOB JIBIXAHUSL.
44 Oprasbl nuieBapeHus. DBOJIONUS MUIIEBAPUTEITLHBIX CUCTEM.
45 OOMeH BelEeCTB U MpeBpallleHue S3HEPTun
46 KposenocHas cucrema ;xuBOTHBIX. Opransl KpOBOOOpAIIEHHUs], IBOIOLHSL.
47 KpoBs, €€ cTpoenne. @yHKIIMH, IBOJIIOLIHS.
48 Oprasbl BbIICTICHUS. DBOJIOIHS BBIICTUTEIIHHONU CUCTEMBI.
49 HepBHas cuctema. DBOIIONHUS HEPBHOM CHCTEMBI B X0/1€ HCTOPUIECKOTO Pa3BUTHUS
50 Pednexc. UHCTHHKT
51 Opraspl 4yBCTB, WX IBOJIOIHS. Perynsius nesrenpHOCTH OpraHn3Ma
52 Opransl pa3sMHOXeHHS, X 3Botronus [Ipoyienue pona
53 [ToBTOpHUTENBHO-0000IIAIOIITNI YPOK MO TeMe «DBOIOINS CTPOCHHS U QYHKITUNA OPTaHOB M CHUCTEM)
Pa3nen 4. UnauBuayajbHOe pa3BUTHE ;KUBOTHBIX 3 yaca
54 Crioco6s1 pazMuoxeHus. OmIog0TBOpEHHE.
55 PazBuTHE )KUBOTHBIX C MMPEBpaIIEeHUEM U O€3 ITPEeBpaIICHUS
56 [lepuoauzanus v NpoJOIHKUTEILHOCTD KU3HH KUBOTHBIX JI.p.7 U3yuenue ctaauii pa3BUTHS dKUBOTHBIX U
oTpejiesieHue UX Bo3pacrta
Pa3nen 5. PazButue u 3aKOHOMEPHOCTH pa3MellleHUsl JKUBOTHBIX Ha 3emJie
57 Jloka3zaTenbCcTBa 3BOIOLUHN KUBOTHBIX
58 UYapn3 JlapBuH 0 nprurHaX 3BOJIIOIMH )KMBOTHOTO MUpa
59 YcinoxHeHe CTPOEHUS XKUBOTHBIX W pa3HOOOpasue BHJIOB KaK pPe3ylbTaT 3BOJIOUMU. Apeaibl OOHTaHus,
MUTrpaiuu. 3aKOHOMEPHOCTH pa3MeIleHHs )KUBOTHBIX
Paznen 6. buoneHo3sl
60 EctecTBeHHBIE U UCKYCCTBEHHbIE OMOIIeHO3bI bronieno3sl Bosoroickoii o6iacty .
61 @dakTopbl cpeibl U UX BIMSIHUE Ha OMOLIEHO3bI
62 Henu mutanus. [lotok sHeprun. B3auMocBs3b KOMIIOHEHTOB OMOLIEHO3a U UX IPUCTIOCOOIEHHOCTh APYT K JIPYTy
63 Okckypeust Ne2 MzyueHune B3aMMOCBSI3M JKMBOTHBIX C JIPYTMMHU KOMIIOHEHTaMH OHoleHo3a. dDeHojornueckue

HaGHIOI[eHI/DI 34 BECCCHHUMMU SABJICHUSAMH B XXU3HH ) KUBOTHBIX




Pa3nen 7. ’/KuBOTHBII MUP U X0351iiCTBEHHAsI 1eATEIbHOCTH YeJI0BEKA

64

Bo3zneiictBue dYenoBeka M €ro JAEATENBHOCTH Ha SKMBOTHBIX. Ilpombiciasl  IIpOMBICIOBBIE  KMBOTHBIE

Bomnoroackoii ooimactu

65

OI[OMaHIHI/IBaHI/IC. PaBBeILeHI/Ie, OCHOBBI COACPIKAHUA U CCIICKIHNN CEIIbCKOXO03MCTBEHHBIX JKUBOTHBIX

66

3akoHBI 00 OXpaHe XUBOTHOrO Mupa. CucTeMa MOHHTOpWHTA. PalnnoHanbHOE WCMOIB30BAaHUE IKUBOTHBIX.
Oxpansiembie Tepputopun. Kpacnas kaura. Oxpana xKUBOTHbIX B Bosoroackoit oonactu.

67

Oxckypeus Ne3 TlocelieHne BEICTaBKH CETBCKOX03HCTBEHHBIX U JIOMAIITHUX KUBOTHBIX

68

3axnounTeNnbHbINA Ypok 1o Kypcy buonorus. JKuotHsie. JleTHue 3a1anusl.

[IpomexyTouHas arrecTanys: AHAJIU3 TEKYLIeH ycneBaeMoCTH

Bcero 3aroxn

68

8 kiacce

BBenenne. Hayku, usyuyamoume opranusm 4ejioBeKa

Brenenne. Hayku o dyenoBeke. 310pOBbE M €70 OXpaHa

CraHoBicHHE HAYK O YCJIOBCKEC

Hponcxomenne Ye¢JI0BEKa

CucreMaTHdeCcKOE IT0JI0KEHUE YeTIOBEKa. HOKaBaTeHBCTBa KMBOTHOI'O IMTPOUCXOKIACHHUA YCITIOBCKA

OCHOBHBIE 3TaITbI 9BOJIFOIIMH YC€JIOBCKA. Bausnue 610I0rnyecKux u COIIMaJIBHBIX (baKTopOB Ha €ro pa3BUTHE

(6]

Pacrel yuenoBeka. UenoBek Kak BUJT

Crtpoenue oprannsma

ypOBHI/I OpraHru3alvii OpraHu3Ma 4C€JI0OBCKaA. OpFaHLI H CUCTCMBI OpraHoB

Kinerounoe CTPOCHUC OpPraHru3Ma. OpFaHOI/I,Z[LI KJIICTKH, UX 3HAYCHUC

KuzneHnnie IIPOLECChI KJIICTKH, UX 3HAYCHUC. Poxb Q)epMeHTOB.

((o e I NN e)]

Tkanu: snuTenuanbHas, COeIUHUTENbHAS, MbITIIeUHas, 00pa3oBaHue, cTpoenue, pynkuuu JI.p.Nel
PaccmarpuBaHue KJIETOK M TKaHEW B ONITHYECKUI MUKPOCKOIL. MUKpoTIpenapaTsl KIETOK AMUTEINAIbHOMN,
COEMHUTEIILHOM, MBILLIEYHOW U HEPBHOM TKaHEH.

10

HepsHuas Tkanb. LlenTpanbHas u nepudepudeckas 4acTi HepBHOI cucteMbl. PeduextopHas perymsuus. JLp. Ne2
CamoHa0II0/IeHne MUTaTeNIbHOTO pediekca U YCIIOBUS ero MposiBIeHUs 1 TopMokeHus. KoseHHbIH pediekc

OHOpHO-I{BI/IFaTeJILHaﬂ cucrema




11

3HavyeHHEe OMOPHO-ABUrATEIBLHOM cucTeMsbl, e€ coctaB. CocTaB, cTpoeHue, TUllbl KocTeit JI.p.Ne3
MUKpOCKOMYECKOE CTPOCHUE KOCTH.

12 CkeneT 4elioBeKa, ero MpucriocoOICHHOCTh K IPSIMOXO0XKICHHIO, TPYIOBOU JesITebHOCTH. VI3MEHEHHSI, CBSI3aHHBIC
¢ pa3zBUTHEM MO3Ta U peur. OCeBOM CKelleT.

13 Ckenet koHeuHocTel. CoeqMHEHMsI KocTel

14 Crpoenue mbii. O630p mbimin yenoseka JI.p.Ne4 Mpliisl yenoBeueckoro Teiaa

15 Pabota ckeneTHbix MbI 1 ux perymasanus. JIL.P. NeS Bnusinue cratudeckoit u AuHaMU4ecKoit paboThl Ha
yromierue Mol JI.P. Ne6 Camona0nroeHust paboThl OCHOBHBIX MBIIIIIL, POJIU IJIEYEBOTO MOSCA B IBIKCHUH
PYKH.

16 Hapymenust onopHo-asurarensHoii cuctemsl JI.p. Ne7 Boisinenue nHapymienus ocanku JI.p.Ne8 (BbinosiHsercs
noma) BersiBnenue miockoctonus

17 [lepBas momorp npu ymuobax, nepeaomMax KocTel 1 BIBUXaX CYCTaBOB

BHyTpeHnHsisi cpena opranuzma

18 KoMmoHeHThI BHYTpeHHEH cpefibl Opranu3Ma, ux B3auMocBsi3b. 'omeocras. CoctaB KpoBH, (DYHKIIMH OCHOBHBIX
yactei JI.p. Ne9 PaccmarprBanue KpoBHY YeloBeKa U JIATYIIKH 01 MUKPOCKOIIOM

19 bopw6a opranmnsma c undexiuein. UMMyHUTET, €ro BUIbI

20 Nmmynonorus Ha ciryk0e 310poBbsi. [lepenrBanue KpoBH.

KpoBenocHasi u immdarnyeckasi CMCTeMbI OPraHu3Ma

21 TpaHcHOpTHBIE CHCTEMBI OpraHu3Ma, uX 3HaueHrne. CTpoeHHEe KPOBEHOCHBIX U JIMM$aTudeckux cocynoB JI.p.Nel0
[TonoxeHne BEHO3HBIX KJIAMaHOB B OMYIIEHHON U MOJHATON pyKe

22 Kpyru kpoBooOpamienus JL.p.Nell 3meHeHus B TKaHAX IpU TEPETIKKAX, 3aTPYIHIIONIUX KPOBOOOpaIlleHHE

23 Ctpoenue u pabora cep/iia. ABTOMaTH3M cep/la

24 JIBuKeHHe KpOBH MO cocyaaM. Perymsius kpoBocHaOx)eHusl. ApTepuanbHoe qaBienue, mynbe. JI.p.Nel2
Ornpeznenenre CKOpOCTH KPOBOTOKA B cocyaax HOrTeBoro joxa. JI.p.Nel3 OnbITsl, BHISBIISIONINE PUPOTY MTYIbCa

25 ['uruena cepredno-cocynucToi cucremsl. [lepBast moMotb npu 3aboneBaHusx cepana u cocynon JL.p.Nel4
OyHKIMOHATBHAS MPo0a: PeaKIHs CepACYHO-COCYUCTON CUCTEMBI Ha I03UPOBAHHYIO HATPY3KY

26 [IepBast oMo MpU KPOBOTEUEHUSIX

JAbixanue
27 3nauenue apixanusi. CTpoeHUE IbIXaTeIbHON CUCTEMBI. J[pIXaTenbHbIe TyTH, UX CTpOeHUE, (PYHKITNH,

3abosieBanus, podunaktuka. ['onocoobpazoBanue




28

Jlerkwue, ctpoerue, GyHKIuU. JIerouHOE U TKAHEBOE JIBIXaHUE

29 Mexanu3Mm Baoxa u Bblioxa. Perymsanus npixanus. OxpaHa BO31yLIHOM cpenbl. BnusiHue 3arps3Henus
OKpyXxartolei cpenbl B Bosoroackoit o6nactu Ha 310poBbe yenoBeka. JI.p. Nel5 Usmepenne oOxBaTta rpyaHoit
KJIETKU B COCTOSIHUM BJI0XA U BbII0XA

30 @OyHKIMOHAIbHBIE BOBMOKHOCTH JIBIXaTEJIbHON CUCTEMBI KaK [TOKa3aTeb 3/10pOoBbs. boje3HN U TpaBMbI OpraHoOB
JBIXaHUS: X MPOQHIAKTHKA, TepBas noMoib. [Ipremsr peannmarun JI.p.Nel16 @yHKIIOHAIBHBIE IPOOKI €
3aJIep’)KKOM JIbIXaHUsI Ha BIOXE U BBIJOXE

IInmeBapenue

31 3HaueHue nuieBapenus. [lumesbie NpoAyKThl U MUTATEIbHBIE BEIIECTBA, UX POJIb B 0OMEHE BEILIECTB

32 Crpoenue u GyHKIMM TUIIEBapUTEIbHOM cucTeMbl. [InmeBapenue B potoBoii mosoctu. JI.P.Nel7. JleiicTBue
(hepMeHTOB CITIOHBI Ha Kpaxmai. CaMOHaOI0ICHHS: OTIPEIeTICHHUE MTOJI0KEHUSI CITFIOHHBIX JKeJIe3, IBHKEHUE
TOPTaHU TIPH TIOTAHUH

33 [TumeBapenue B )xemyaKe U ABSHAAIATUTIEPCTHON KUIIIKe. [{eficTBre (PepMEHTOB CITFOHBI M KETYJOYHOTO COKa.

34 OYHKIIMY TOJICTOM U TOHKOM KHIIKU. BecacbiBanue. Posib nedeHu. AnmneHuimT.

35 Perynsauus nesarenpHOCTH NUILEBAPUTEIILHON CHCTEMBI.

36 ['uruena opranos nueBapenus. [Ipeaynpexaenne xemyI09H0-KUIIIeYHbIX 3a00eBannii. JloBpaueOHast ToMoIIb
IIPU OTPABJICHUAX

OO0MeH BeleCTB M YHEPIrUuU

37 OOMeH BelecTB U YHEPTUU — CBOMCTBO JKMBBIX CyIIecTB. [InacTudeckuit u sHeprernyeckuii oomeH. OOMeH
0eNKOB, )KUPOB, YIIEBOI0B, BOJIbl, MUHEPAJIbHBIX COJEH

38 ButamuHbl ¥ X poJIb B OpraHu3Me YeJIOBEKa

39 DHeproTparsl yenoBeKka u nuieBoit paunoH. Hopmsl u pexxum nutanus. JL.p.Nel8
YcTaHOBIIEHHE 3aBUCUMOCTH MEX/Ty HATPY3KOM 1 YPOBHEM HEPT€TUYECKOT0 OOMEHa M0 pe3yIbTaTaM
(YHKIIMOHATBEHOM MPOOBI € 3a7ePKKOM TbIXaHUSI.

40 Oo6o6maromuit ypok no tremam: «llumesapurensbHas cucrema», «O6MeH BemiecTB U sHeprum» JI.p.Nel9
CocraBieHHEe NUIIEBBIX PALJMOHOB B 3aBUCUMOCTH OT 3HEPIOTpAT.

IToxpoBHsbie opransl. Tennoperyasuus. Beigeaenue

41 HapyxHble mokpoBsI Tena yenoBeka. CTpoeHne u GyHKIUN KOXU. [[pOr3BOAHBIE KOKH.
JI.P. Ne20 CamoHnabmtofieHue: paccMaTpuBaHue MO JYHOW MOBEPXHOCTH KUCTH.

42 VX071 3a Koxkel, HOTTSIMH 1 BostocaMu. [ uruena ogex bl u o0yBu. bonesnu kosxu. JL.p.Ne21 Onpenenenue tumna

KOH C TIOMOIIbI0 OyMaKHOH CaJI(eTKH.




JL.p.Ne22 Onpenenenre COBMECTHMOCTH IIAMITYHSI C 0COOCHHOCTSIMU MECTHOM BO/IBI.

43 Tepmoperynsus opranuzMa. 3akanuBanue. [lepBast moMoOILb IpU 0KOTax, 0OMOPOKEHUSIX, 00IIEM OXJIAKICHUH,
TEIUIOBOM M COJIHEYUHOM yjiapax

44 Brigenenue u ero 3HaueHue, CTpoeHue, PyHKIUU. 3a00IeBaHUS BBICIIUTEIIHBHON CHCTEMBI, UX MPEAYIPEKICHIEC

HepBHas cucreMa yejioBeka

45 3HavyeHHe HEPBHOM cucTeMbl. MO3I 1 TICUXHKA

46 Crpoenue HepBHOM cucTeMbl. CHUHHON MO3T — CTpOEHUE U (PYHKIHH.

47 Crtpoenue roinoBHOro Mo3ra. @yHKIIUU MPOJI0JITOBATOTO, CPETHETO MO3Ta, MOCTa U Mo3xkeuka. JI.p. Ne23
[TanprieHocoBas mpoOa 1 0COOEHHOCTH IBHXKEHHM, CBSI3aHBIX C PYHKIIUSIMU MO3KEUYKa U CPETHEr0 MO3Ta.
JLp. Ne24 Pedriekchl Mpoa0aTOBaTOTO U CPETHETO MO3Ta

48 DYHKITMY TIEPETHETO MO3Ta, MPOMEKYTOYHOTO U KOPHI OOJIBIINX MOTyIIApUit

49 ComaTuueckuii 1 aBTOHOMHBIN (BereTaTuBHbIN) oTaenbl HepBHOM cucteMbl JI.p.Ne25 IlITpuxoBoe pazapaxkeHue
KOKH — TECT, ONPEIEIAIOINNA U3MEHEHUE TOHYCAa CUMITATUYECKON M TapaCUMIIaTUYECKON CUCTEMbI ABTOHOMHOM
HEPBHOM CUCTEMBI IIPU pa3IpakeHUU.

Anajmm3zaropbl. Opranbl 4yBCTB

50 AHaIIM3aToOphl M OPraHbl YyBCTB, UX 3HaueHHE. JI.p.26 OnbITHI, BBISBIISIIONINE WIITIO3UHU, CBA3aHHbBIE C
OMHOKYJIIPHBIM 3PEHUEM, 3PUTEIIbHBIC, CIIyXOBbIC, TAKTUIIbHbIE UILTIO3UN

51 3pUTenbHBIN aHAIM3aToP, CTpoeHue, GyHKINHU, 3HaUYeHue. JI.p. No27 OOHapyXeHuUE CIIeTIOro MsATHA

52 l'uruena 3penus. [Ipenynpexnenue ria3ueix 0oJie3HEH, TpaBM IIiasa.

53 CrnyxoBoii ananuzarop. 3HaueHue, cTpoeHue, GyHKiuu. [ uruena oprana ciyxa.
JL.p.Ne28 Omnpenenennie 0OCTpOTHI CiIyXxa

54 Opransl paBHOBECHS, KO’KHO-MBIIIEYHOW YyBCTBUTEIILHOCTH, OOOHSIHHUSI, BKYCa, UX aHAJTN3aTOPHI.
B3aunmoelicTBue aHanM3aToOpoB.

Boicmiasi HepBHas AesaTeabHOCTD. [loBenenue. Ilcuxuka.

55 Bxutag oTedecTBeHHBIX YUEHBIX B pa3pabOTKy yU€HHUS O BhICIIECH HEPBHOH JesATeNbHOCTH. be3ycioBHbIe U
yCIOBHBIE pedIIeKChl, TOPMOKEHHE

56 Bposxnéunsie u npuodperéHubie mporpammbl moseaeHus JI.p.Ne29 BripaboTka HaBbIKa 3epKaIbHOTO MUChMa KaK
MIpUMeEpP pa3pyIlIeHUs CTApOro U BeIPaOOTKAa HOBOTO AMHAMHUYECKOTO CTEPEOTHUIIA

57 buonoruueckue purmbl. COH U CHOBUIEHUSL.

58 Oco0eHHOCTH BBICIIIEH HEPBHOM IEATETHHOCTH YEIOBEKA: peUb U CO3HAHUE, TPYAOBAs ESITEIHHOCTD.




Ilo3HaBaTeabHEIC PO CCCHI.

59 Bous, smonmu, BHumanue. Pa3surue nadbmoaarenbHocty v MbinuieHus. JI.p.Ne30 smepenue uncia konebanuit
o0pa3a yce4€HHOM MUpaMuIbpl B pa3IHIHBIX YCIOBHSIX.
7Kese3bl BHyTPeHHEH ceKpelru (AHIOKPUHHAS CHCTEMA) 3
60 JKenespl BHELTHEHN, BHYTPEHHEN U CMEIIaHHON cekperuu. CBOCTBa TOPMOHOB.
61 @yHKIUU KeNE3 BHYTPEHHEN CEKpeun
62 Ob6o06maromuii ypok «B3anMoieficTBie HEPBHOW M TYMOPAILHOW PEeryIIsIAm
NuauBuayajibHoe pa3BuTHE OPraHU3Ma 5
63 JKuzHeHHbIe TUKITBI OpraHu3MOB. PasMHOXeHHe otoBoe 1 Oecrionioe. MyXcKast U )KEHCKasl MOJIOBBIE CHCTEMBI
64 PasBurtne 3apojpiia u miona. bepeMeHHOCTh M pobl. 3aKOH HHIUBUAYAIbHOTO pa3BHUTHS. BiusiHue
HApKOTCHHBIX BEIIECTB HA Pa3BUTHE YEIIOBEKA.
65 HacnencrBennsie, BposxIEHHBIE, TIEPEIAIONTNECS TTOJIOBBIM MYTEM 3a00JI€BaHUs, X TPODUIAKTHKA.
66 PazButne pedbénka nmocine poxacHus. CTaHOBICHHUE TUYHOCTH. TeMIIepaMeHT U XapakTep.
67 [ToBTOpHUTENBHO-0000IatONTHI ypoK. ITOrOBast KOHTpOBHAs paboTa
68 AHanu3 KOHTPOJIbHOU paboThl. MHTEpeCHl, CKITOHHOCTH, CITIOCOOHOCTH. BBIOOD )KU3HEHHOTO MYTH.
[IpomexxkyTouHast aTTecTalys: AHAJM3 TeKylIei ycrneBaeMoCTH
Bcero 3a rog 68
9 knace
Beenenue. buoJsiorus B cucreme Hayk 2
1 buonorus xak Hayka. 1
2 MeTtoasl OHOJIOTMUECKUX UCCIIEA0BAHUN. 3HAaUeHE OMOJIOTHH. 1
I'naBa 1. OcHOBBI HMTOJIOTHH — HAYKA 0 KJIETKe 10
3(2) [{uTonorust — Hayka O KIIETKE. 1
4(2) Knerounas teopusi. 1
5(3) XUMHUYECKUH COCTAB KIICTKH. 1
6(4) CTpoeHHe KIETKH. 1
7(5) OCOOEeHHOCTH KJIETOYHOT'O CTPOEHUSI OPraHu3MOB. BUpPYCHI 1
8(6) JlaGopatopnas padora Ne 1 «CtpoeHne KICTOKY. 1
9(7) OOMeH BelecTB U MPEBPAIIECHUs SJHEPTUH B KieTke. DOTOCHHTES. 1
10(8) | BuocuHTeE3 GENKOB. 1
11(9) Perynsius npoieccoB )KU3HEIESATETLHOCTH B KIETKE. 1




12(10) O06o61marommii ypok 1o riaBe «OCHOBBI IUTOJIOTHH — HAyKa O KJIETKE). 1
I'naBa 2. Pa3MHo:KeHUe M MHIMBHAYAJIbHOE Pa3BUTHE (OHTOT€He3) OPraHU3MOB 5
13(1) ®opmbI pa3MHOKEHHUS Oprann3MoB. becrionioe pasmuoxenue. MuTo3. 1
14(2) [TonoBoe pazmHOKeHHE. Meiio3. 1
15(3) NunuBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOTEHES). 1
16(4) Bnusiaue (hakTopoB BHEIIHEH Cpe/ibl HA OHTOTEHES. 1
17(5) O06o0maronmii ypok 1o riase «Pa3MHOKEHUE U MHIMBUIyaJIbHOE pa3BUTHE (OHTOTEHES). 1
I'maBa 3. OCHOBBI reHEeTHKH 10
18(1) I'eHeTHKa Kak 0Tpacib OMOJOTHYECKOI HAYKH. 1
19(2) MeTob! HcCileJOBaHUS HACIEACTBEHHOCTH. DEHOTHIT U TCHOTHII. 1
20(3) 3aKOHOMEPHOCTH HACIICTIOBAHUSL. 1
21(4) Penrenne rereTnaeckux 3aaad. 1
22(5) IIpakTnueckas padora Ne 1 «Pemenne reHeTH4eCKHX 3a1a4 HAa MOHOTHOPUTHOE CKPEIIUBAHUEY. 1
23(6) XpoMOCOMHast TEOPHUs HACIEACTBEHHOCTH. | eHeTHKa MmoJa. 1
24(7) OcHoBHbIE (OPMBI UBMEHYUBOCTHU. | eHOTUTTHYECKasi U3MEHYNBOCTb. 1
25(8) KomOuHaTHBHAS: H3MEHYHBOCTb. 1
26(9) deHoTHUIMYECKAas K3MEHUIUBOCTE. JlabopaTopHasi padora Ne 2 «V3ydeHnne GeHOTHIIOB pacTeHU. V3yueHnune 1
MOIU(DUKAITMOHHONW U3MEHYMBOCTH M MIOCTPOCHUE BApUAIIMOHHON KPUBOI.
27(10) | O6o6marmmii ypok 1o riaBe «OCHOBBI TEHETHKI. 1
I'naBa 4. 'eneTuka 4yesjioBeka 3
28(1) MeTtop! M3y4eHHs HacaeACTBEHHOCTH yenoBeka. [lpakTudeckas padora Ne 2 «CocraBiieHHE POJOCIOBHBIXY. 1
29(2) ['eHOTHIT ¥ 3I0pPOBBE YETOBEKA. 1
30(3) O0o0mamumii ypok 1o riase «'eHeTHKa YeI0BeKay. 1
I'maBa 5. OcHOBBI ceJieKIMU U OUOTEXHOJIOTHH 3
31(1) OCHOBBI CEJICKITHH. 1
32(2) JIOCTIKEHHS MUPOBOM U OTEYECTBEHHOM CEJICKIIHH. 1
33(3) buotexHoMOTHA: JOCTHIKEHUS U TIEPCTICKTUBBI Pa3BUTHSL. 1
I'1aBa 6. JBOJIIOLMOHHOE YUeHHE 15
34(1) YyeHue 00 IBOOLUN OPTraHUYECKOTO MHPA. 1
35(2) OBomoonHas teopus Y. lapsuna. 1
36(3) Bun. Kpurepuu Buna. 1
37(4) [TomynsoHHas CTPYKTYpa BUJIA. 1
38(5) Bugoo6pazoBanue. 1
39(6) ®dopmbl BUJI000pa30BaHuUsI. 1
40(7) O0o0menne MmaTepuaJa 1o reMaMm «YueHne 00 BOIOLNH Opranndeckoro mupa. Bun. Kpurepun Buna. 1

BunooGpazoBanue.




41(8) Bopb0a 3a cyiiecTBOBaHHE U €CTECTBEHHBIN OTOOP — IBMYKYIIIUECS CHITBI SBOJIIOIHH. 1
42(9) EcrecTBeHHbIi 0TOOP. 1
43(10) | AmanTanus KaK pe3yJibTaT €CTECTBEHHOTO 0TOOpA. 1
44(11) B3aumonpucnoco61eHHOCTh BUAOB KaK pe3yabTaT JEHCTBUS €CTECTBEHHOr0 0TOOpA. 1
45(12) | JIadopaTopHas pa6ora Ne 3 «/3yueHue MprCIoOCOOICHHOCTH OPraHU3MOB K CpeJie OOUTaHUsD. 1
46(13) | Ypok cemunap «CoBpeMEHHBIC IPOOJIEMbI TEOPUH IBOITFOLIUI. 1
47(14) Ypok cemunap «CoBpeMeHHbIE IPOOIEMBI TEOPUH 3BOIIOLMH. DBoJtoroHHast Teopus JK.b. Jlamapkay. 1
48(15) O0001eHe MaTepuaJIa 110 TJIaBe « DBOJIIOIIMOHHOE YUCHUE. 1
I'naBa 7. Bo3HUKHOBeHMe M pa3BUTHe KU3HU Ha 3emuie 4
49(1) B3rusiael, runoTessl ¥ TEOPUU O MTPOUCXOKICHUH KU3HU. 1
50(2) OpraHuuecKkuii MUp KakK pe3yibTaT SBOJIOIUH. 1
51(3) HcTopust pa3BUTHS OPraHHYECKOTO MHUpA. 1
52(4) Ypok-cemunap «I[IporcxoxaeHue U pa3BUTHE KU3HH HA 3eMIIe». 1
I'maBa 8. B3auMocBsi3u OPraHu3MoOB H OKPY:KAKOIIEH Cpeabl 16
53(1) Dxosiorus kak Hayka. JlabopaTopHasi padora Ne 4 «3ydyeHne npucrnocoOIeHui OpraHu3MOB K ONIpeIeIEHHON 1
cpene oouTaHus (Ha KOHKPETHBIX IPUMEPAX)».
54(2) Brustaue axosorndeckux paktopoB Ha opranu3Mel. JIabopaTtopHasi padora Ne 5 «CTpoeHHe pacTeHU B CBSI3H C 1
YCIIOBHSIMHU JKU3HUY.
55(3) Dxostornueckas Huina. Jlaboparopuasi padora Ne 6 «OnricaHue 3K0JIOTHYECKOW HUIITHA OPraHUu3Ma. 1
56(4) CrpykTypa nonyssuuid. TUITBI B3aUMOISHCTBHS MMOMYJISAINUA pa3HbIX BUA0B. IIpakTnueckas padora Ne 3 1
«BpIsBIICHNE THUTIOB B3aMMOICHCTBHSI IOIYJISILIMIA PA3HBIX BUJIOB B KOHKPETHOM DKOCHCTEME.
57(5) DKocucTeMHas OpraHu3anus npupoapl. KomnoHeHThl skocucTeM. CTPYKTYpa SIKOCHUCTEM. 1
58(6) [Torok arepruu u numessie nenu. [lpakTuyeckasi padora Ne 4 «CocTaBlIeHHE CXEM TIEpPe/Iaul BEIIECTB U 1
SHEpruH (LIETICH MTUTaHM )».
59-60 UckycctBennsie sxocucteMbl. JlabopaTopHasi padora Ne 7 «BrisiBieHIe MUIIEBBIX LI€TIeN B HICKYCCTBEHHOM 1
(7-8) 9KOCHUCTEME Ha IPUMEPE aKBAPUYMay.
DKoJIoTHYEeCKHEe TPOOIEMbl COBPEMEHHOCTH. 1
61-62 HroroBasi kondepeHuns «B3auMocBsI31 OPraHu3MOB U OKPY)KAIOIICH CPeIbl». 3aluTa SKOJIOTHIECKOTO 1
(9-10) MIPOEKTA.
O06o0maronmii ypok o riase 8 «B3anMocBsI31 OpraHu3MOB M OKPYXKAIOLIEH cpesibh». 1
63-64 IToBTOpenue no rinase «OCHOBBI HUTOJIOTUU — HAYKH O KIIETKE». 1
(11-12) | IToBTopenue 1o riaaBe «OCHOBBI ICHETHKI 1
65(13) | [ToBTOpeHue no riaBe «Pa3MHOKEHNE W HHANBUAYAIbHOE Pa3BUTHE OPraHHU3MOBY. 1
66(14) Jdkckypeust «Vctopust pa3BUTHS )KU3HU Ha 3emJie» (ocerieHue OnbIMoTeKn). 1
67-68 (15- | Ikckypeus «Ce30HHbIE U3MEHEHUS B )KUBOM IIPUPOJIEN. 1
16) IIpomexyTounas arrecranus. KontponbHas pabora 1




IIpumenenue ooopynoBanus HeHrpa «Touka pocTa» Ha ypoKkax OMOJIOTHH,
Ha J1a0opaTOPHBIX U MPAaKTHYECKUX padorax B S, 6, 7, 8 , 9 Ki1accax

5 Ky1ace
OcHOBHBIE  BHUABI  JesATeNbHOCTH |IcTIONB30BaHUE
Ne /m Tema Conepxanmne Hesiesas yeranoska  Koxr-so 00ydJaronuxcsi Ha ypoKe/BHEYPOUHOM |000pyI0BaHUE
ypoka HACOB |
1 . buonorus — Hayka o kuBoM mupe (8 u)

1 |Meroas m3yuenus: |Mcnonp3oBaHue OOBICHATH 1 YMenne paboTaTh ¢ 1abopatopHbiM  [MHUKPOCKOTT
PKUBBIX OPTaHU3MOB: [YBEITHUNTEITHHBIX Ha3HAuYCHUE 000py/TI0BaHUEM, YBEIIMUUTEIIBHBIMU  |CBETOBOH,
Ha0JI0/ICHNE, prOOpoB [YBEIIMUYUTEIBHBIX npubopamu. M3yuats ycTpoiicTBo 11 (poBoit
M3MEpeHue, [pH U3y4eHUU OOBEKTOB [PUOOPOB. MUKPOCKOTIIa U COOJI0IaTh MpaBuiia
HKCIIEPUMEHT. PKUBOI MTPUPOIBL. Paznuuath pyunyio u pabOThl ¢ MUKPOCKOIIOM.

JlaGopaTopHas Y BenMuuTEIbHbIE [ITATUBHYIO JTYIIBI, CpaBHUBATH YBETUUEHUE JIYIIBI U
pabota Ne 1 MPUOOPHI: 3HATH BEJIMYMHY TOJTY- MHUKPOCKOTIA.
«3yuenue ITyTIBI pydHasi, 4aeMoro ¢ ux [TosyuaTh HaBBIKU pabOTHI C MUKPO-
ycTpoiicTBa [ITATUBHASL, MUKPOCKOIL |[[IOMOIIBIO CKOIIOM IPH U3Y4YE€HUHU TOTOBBIX
YBEJIMYUTEIBHBIX P. T'yk, [YBEJIMYCHHUSL. MUKPOIPETIapaToB.
prOOPOB» A. BaH JleBenryk. Yactu Co0mronaTh IpaBuia paboThl B
MUKpocKoma. Mukpo- KaOuHeTe, 0OpaIieHus ¢
npenapar. [Ipasuna pa- n1abopaTopHbIM 000pyIOBaHUEM
0OTHI C MUKPOCKOTIOM.

2 [Knerounoe CTpoeHue KIETKH. BrIsBisTE 4acTu 1 YMeHue paboTath ¢ 1abopaTopHbIM Muxkpockomn
CTpOEHHE TkaHu KJIETKH Ha PUCYHKaX 000pyIOBaHUEM, YBEITUUUTENIBHBIMU (I (POBOIA,
OpPraHU3MOB. KneTouHoe ctpoeHue yueOHHKa, npubopamu. Habmrogars yactu u MUKPOIIPETIapaThl
MHuoroo6paszue PKHUBBIX OPTaHU3MOB. XapaKTEpHU30BaATh UX OpraHoubl KIETKH Ha TOTOBBIX

KJIETOK. MeTOo Il
M3yUYEHUs KUBBIX
OpraHu3MOB:
HaOJII0ICHHUE,

M3MEpPEHME,

Kierka. YacTu KJI€TKM U
MX Ha3HaYeHUeE.
TTonsTre o TKaHU.
Txkanu

PKUBOTHBIX U PACTCHUH.

3HAYCHHE.
CpaBHUBAThH
PKUBOTHYIO U
[PACTUTENBHYIO
KJIETKH, HAXOIUTh

MHUKpPOIIpCriapaTax noJ MaJbIM U
OONBIINM YBCIMYCHUEM MUKPOCKOIIA
1 OIIMChIBATDH HX.

PaznngaTh OTACIbHEIE KIICTKH,
BXOOAIINUEC




OKCIIEPUMEHT
JlabopaTopHas
pabota Ne 2
«3HAKOMCTBO C
KIJICTKAMH
pacTeHUID)

WX GpyHKIUH.

YEepPTHI KX CXOJICTBA U
[pa3Iugmsl.

IPa3znmuyuaTh TKaHU
PKMBOTHBIX U
[pacTeHui

Ha PUCYHKax
yueOHUKa,
XapaKTeprU30BaTh

WX CTPOCHHE,
0OBSICHATH UX

B COCTaB TKaHHU.
O6006maTh U GUKCHPOBATH
pe3yabTaThl HAOIIOICHUH, AeTIaTh
BBIBOJIBI.

Cobuto1aTh ipaBuiia paboThl B
KabuHeTe OMoJIoTHH, 0OpaIeHHs ¢
1a00pPaTOPHBIM 000PYIOBAaHUEM

byHKIMN.
3  |OcoGenHocTn XUMHYECKHH COCTaB Pa3znuuath HaGmronaTh 7€MOHCTpAIINUIO OTIHITOB
XUMHUYECKOTO KIETKH. XUMHYECKHE HEOPTraHUYECKHE U yaUTeNIeM, aHATU3UPOBATH UX
cocTaBa BEIeCTBa OpraHNYeCKHe PE3YNIbTATHI, IETATh BHIBO/IBI.

HEOpraHUYecKue u
Opraanveckue
BEIleCTBA

, UIX pOJIb B
opraHusme

YKHBBIX OPraHU3MOB:

kineTku. Heopranmueckue
BEIECTBA KJIETKH,

WX 3HAUEHUE JJISl KIETKH
1 OpraHusMma.
Opranuyeckue BeliecTBa
KJICTKH, UX 3HAYCHHE IS
PKU3HU OpTaHu3Ma U
KJICTKU

BEILECTBA KJIETKH,
MUHEPAITBHBIC CO-
UM, OOBIACHATE HX
3HAYCHHE IS
OpraHusMa.

AHaAITM3UPOBATH IPECTABICHHYIO HA
PUCYHKaX ydeOHMKa HH(POPMAIIHIO O
pe3yibTaTax OIbITa, padoTas B rmape
YMeHne paboTaTh C 1a00paTopHBIM
000pyI0BaHHEM

2 . Muoroo6pasue »)uBbIx opranu3Mos (11 q)

bakTepun. MHoro-
4 |oOpa3ue Gakrepuit

bakTtepuu: ctpoenue n
PKU3HEIEATEIIBHOCTD.
bakrepuy — IPUMUTHUB-
HBIC OJTHOKJIETOYHBIE Op-
ranu3mbl. CTpoeHue Oak-
repuii. PasmHoXxeHNE
OakTepuil JeIeHUEM
KJIETKU HajBoe. bakre-
[PUU KaK camasl IpEeBHsIS

Xapakrepu3oBarh
0COOEHHOCTH CTpOe-
HUsl OaKTEePHIA.

OnuceiBaTh pa3HOOOpa3HbIe (HOPMBI
OaKkTepUabHBIX KIIETOK Ha PUCYHKE
ydeOHHKa.

Pa3nn4arh MOHATHS: «aBTOTPOQBI»,
«reTepoTPOdBI», «ITPOKAPHOTHD),
«QYKapuOThI». XapaKTepru3oBaTh
TPOLIECCHI KU3HECITEIIEHOCTH
OakTepuH Kak IpOKapHoOT.
CpaBHUBATb U OLICHUBATH POJIb

PaccmarpuBanue
OakTepuii

Ha TOTOBBIX
MUKpOTIpenapaTax ¢
MCII0JIb30BAHUEM

11 (pOBOTO
MHUKPOCKOTIA.
JJIEKTPOHHBIE
TaOJIMIIBI U TUTAKATHL.




rpyIIa OpraHu3MOB.
[Ipoueccel )xu3Heaes-
TEJIILHOCTH OAKTEPHIA.
[TousiTre 00 aBTOTpOdax
U retepoTpodax, mpoxa-
pHOTax U DyKapHOTax

OakTepuii-aBTOTpO(HOB 1 OaKTEpHIi-
rerepoTpooB B pupoae YMeHue
paboTaTh C 1a00paTOPHBIM
000pyI0BaHUEM, YBEITHYUTEIHHBIMU
npubopamu.

Pacrenus. Pacrenus. XapakTepu3oBaTh Pa3nnyare 4acTy BETKOBOTO OOHapyxeHue
MuorooOpaszue [IpencraBienue o rJIaBHBIE TPU3HAKU pacTeHus Ha PUCYHKE yueOHUKa, XJIOpOTIIIaCTOB B
[PACTEHHUIA. dbnope. OTIUYUTENBHOE |[paCTEHUI. BBIJIBUTaTh KJIETKaX pacTeHUI
3HaueHue pacTeHUN [CBOMCTBO pPacTEHUM. MPEO0JIOKEHNS 00 NX PYHKIUAX. C MCITOJIb30BAaHNEM
B IpUpoJie ¥ Ku3Hu [Xiopoduiul. 3HaueHue CpaBHMBATh BETKOBBIE U 111 (poBOTO
yesoBeKa (dhoTocuHTE3A. rOJIOCEMEHHBIE paCTeHHS, MUKPOCKOTIA.

CpaBHEHUE KJIETOK XapaKTepU30BaTh UX DJIEKTPOHHbIE

[pacTeHuii u CXOJICTBO U Pa3INyusl. TaOIUIIBI

OaxTepuii. Jlenenue XapakTepru30BaTh MXH, MAIIOPOTHUKH, (U TIJIAKATHI.

[[apCTBA PACTCHU Ha XBOIIY, TJIAYHBI KAK CIIOPOBBIE

CPYIIBI: BOJOPOCIIH, pacTeHus1, ONPeneIsaTh TEPMUH

[IBETKOBBIC «cropay.

(TTOKPBITOCEMEHHBIE), BhISBISTE HA pUCYHKE YUEOHHKA

FOJIOCEMEHHBIE, MXU, pa3Inuus MEX1Y PAaCTEHUSIMU Pa3HbIX

MJ1ayHbl, XBOILH, CHUCTEMAaTUYECKUX TPYyIII.

MAalOPOTHHUKH. ComnocraBisATh CBOKWCTBA

CtpoeHue pacTeHUN. pacTUTEIbHON U OaKTepHaIbHOMN

Kopens u mober. KJIETOK, JIelaTh

Cnoesuie BOJOPOCHEH. BBIBO/IBI.

OCHOBHBIE pa3INUUs XapakTepu30BaTh 3HAUEHHE PACTEHUM

IOKPBITO- pa3HbIX CUCTEMATUYECKUX IPYII B

CEMEHHBIX U PKU3HU YelloBeKa. Y MeHue paboTarth ¢

r0JI0CEMEHHBIX 1abopaTOpPHBIM 000PYI0OBaHUEM,

pactenuid. Poip YBEJTUYUTEIbHBIMUA IPUOOPAMHU.

[BETKOBBIX PACTEHH B

PKU3HU 4EJIOBEKA
DKuBoTHBIE. DKuBOTHBIE Pacno3nasate XapakTepru30BaTh IPOCTEHIINX 10 ['oTOBUTB
Crpoenue [IpencraBnenue o ayHe. |0 JHOKICTOUHBIX U pHCYHKaM yueOHMKa, OTIMCHIBATh UX  [MUKpOIpenapar




YKUBOTHBIX. OcoOeHHOCTH MHOTOKJIETOYHBIX pa3inure, Ha3bIBaTh YaCTH UX Tea.  [KYJIBTYPHI
MHuoroob6paszue PKIBOTHBIX. PKUBOTHBIX Ha CpaBHUBATH CTpOCHHE Tella aMEOBI ¢ [aMeO.
YKUBOTHBIX, KX POJIb |[OTHOKJICTOYHBIE U [PUCYHKAX KJICTKOM 3YKapHOT, 1elaTh BEIBOABL.  [(OOHApYKCHHE
B MHOTOKJICTOYHBIE yaeOHHKA. HaspiBaTh MHOTOKJIETOYHBIX 0THOKJICTOYHBIX
[IPUPOJIE U )KU3HU  [opraHu3Msbl. Pob YKUBOTHBIX, N300paXEHHBIX HA PKUBOTHBIX
JelioBeKa PKUBOTHBIX B IIPUPOJIC U pUCYHKE (mpocTelnux) B
PKU3HU YEI0BEKA. yueOHUKA. BOJIHOM Ccpefie ¢
3aBUCHMOCTH OT Paznnuarh 6€CIO3BOHOUHBIX U MCIIOJIb30BAHUEM
OKpY’Karo- MMO3BOHOYHBIX JKUBOTHBIX. 1 (HPOBOTO
el cpebl OOBACHATH POJIb KUBOTHBIX B )KH3HU  [MHUKPOCKOTIA.
JEJIOBEKA U B IPUPOJIE. JICKTPOHHBIE
XapakTepr3oBaTh GaKTOPbl HEKUBOM  [TaOJIUITBI
MIPUPOJIBI, OKA3bIBAIOIINE BIUSHUC HA M TIJIAKATHI.
YKU3HEICATCIIBHOCTD JKUBOTHBIX
YMeHne paboTath ¢ 1a0OpaTOPHBIM
000pyI0BaHNEM, YBETUUYUTEIbHBIMU
prOOpaMH.
«HaOmronenue 3a JlaGopaTopnast pabota  [['OTOBUTH HaGnronats 3a IBHKEHHEM JKUBOTHBIX, || OTOBUTH
MepeIBIKEHUEM Ne 3 MUKpOIpernapar OTMEUYaTh CKOPOCTb U HAIIPABJICHUE  [MHUKpOIIpenapar
YKUBOTHBIX) «Habmonenue 3a[KyJIbTYpbl HHPY30pHil. NIBUKEHUS], CDABHUBATD MEPE/IBIKEHUE [KYJIBTYPBI
MepeaBUKEHUEM 3y4yaTh KUBbIE NBYX-TPEX 0COOCH. H (Y30 pHIA.
PKUBOTHBIX) OpraHu3Mbl M0]1 dopMyIMpOBATh BEIBOJ O 3HAUCHUH  [M3ydaThb )KUBBIE

MHUKPOCKOIIOM ITpH
MaJIOM YBCJIMYCHHU.

NIBYOKCHUS JIJTS dKUBOTHBIX.
DuKCHPOBATH PE3yIbTATHI
HAOJIFOICHUH B TETPAIH.
CobumtoiaTh paBuia paboThI B
KaOMHeTe, 0OpaIIeHus ¢
1abopaTopHBIM

000pyI0BaHHUEM.

YMeHue paboTaTh ¢ 1a00paTOpHBIM
000pyI0BaHNEM, YBEIUYUTEIHHBIMU

npubOopamH.

OpraHU3MbI 10T
MHUKPOCKOIIOM
[IPY MaJIOM
YBEITMUCHHH.
HaOmronars

3a IBIDKEHUEM
’KHMBOTHBIX,




O0TMEYaTh CKOPOCTh U
HalpaBJICHUE
JABHKCHU A,
CpaBHUBAThb
DJIEKTPOHHBIE
Ta6JII/IHLI U IIJIaKaThI.

Muoroo0paszue
rpuOOB, UX POJIb B
MPUPOJIC U KU3HU
yesioBeKa.

Muoroo6pasue u
3Ha4YE€HHE TPHOOB.
CtpoeHnue NUISIIOYHbIX
rpuboB. [InecHeBbie
rpuOBI, UX
WCITI0JTb30BaHUE B
3IpaBOOXPAHCHHUH
(aHTHOMOTHK
MEHUTTAJUINH).
OIHOKIIETOYHBIE TPHOBI
— npoxoxu. Mx
HCII0JIb30BAaHUE B
XJIeOOTIeYeHUH U
MUBOBAPEHUH.
CpenoOHBIE U
SIIOBUTHIE TPUOBIL.
[IpaBuna cbopa u
yrnotpebiaeHus rpudoB
B IUIILY.
[lapazutuueckue
rpu6bl. Posb rpuooB B
IPUPOJIE U KUZHU

4CJIOBCKA

XapakTepu3oBaTh
CTPOCHHEC HIJIATIOYHBIX
rprOOB.

[Tonpa3nenars HUISIIOYHbIE TPUOBI
Ha TUTACTUHYATHIE U TPyOUaThIe.
OnuChHIBaTh CTPOCHHE IJICCHEBBIX
rpuOOB MO PUCYHKY yUYE€OHHKA.
OOBACHATH TEPMUHBI
«QHTUOMOTHK» M «IICHHUIIUILTAH.
Pacnio3naBath cheJ00HbBIE U
SITOBUTHIE TPUOBI HA TAOJIUITAX
pUCYHKax ydeOHUKa.
'Y4acTBOBAaTh B COBMECTHOM
00CYXICHHUH MPaBHII cOOpa U
MCITOJIb30BaHUS TPHOOB.
OOBACHATH 3HaYECHUE TPUOOB 15

[UCJIOBCKA U JAJId ITPUPOIbL

['oTOBUTH
MUKpOIIpenapar
KYJIbTYPbI JPOKKEH.
M3y4darh miecHEBbIE
rpuObI 101
MUKPOCKOTIOM TIPH
MajioM yBEJIUYEHUH Ha
rOTOBBIX T\
MUKpOITpenaparax.
DJICKTPOHHBIE

Ta6J'II/IHI>I U IJ1aKaThbl.

3. J)KuzHb opranu3moB Ha miaHere 3emist (7 4)




9 |BnusHue JKOJIOIMYECKHE Pasnuuare nOHATHA: 1 W3yuuts  peiictBue  pasnmuusbiX |Lludposas
PKOJIOTMYECKUX (axropsl cpenel. «IKOJIOTUYECKUI (pakTOpPOB Cpebl (CBET, BIAXKHOCTS, nmabopaTopust o
(akTopoB Ha YCIoBHS,  BIMSIOUIME \dakropy,  «(pakTop TEMIEpaTypa)  Ha  OPTAHU3MEL |3k00rum (mar4mk
OpraHu3MBbI Ha JKIUSHb OPTAHUSMOB |yeyyigoit mpupoIsD», TIPUBOZIUTE IIPUMEDEL COOCTBEHHBIX |ncperennocty,

B pUpoJeE,  l«baxrop KHBO HaOJIFOICHUIA. AprymeHTupoBarh R —— -
OKOJIOTHICCKUC NEATEIbHOCTh YEJIOBEKA B IIPUPOJE
(haxTopsI cpenpr. [(PHPOARD, . KaK aHTPOTIOT€HHBIN (haKToOp TeMIICpaTypD)
DaxTOphI Hexupoi (AHTPOHOTCHHBIN Brinmonaenue nabopatopHoit
[IPUPOJIBI, daxropsr [(PaKTOPY. paGOTHI.
KHBOM  mpHponabl U |[XapakTepu30BaTh
QHTPOTIOTCHHBIE. EHCTBUE Pa3IMIHBIX
[Tpumepst (bakTOpoB cpeasl Ha
OKOJIOTHYCCKUX OpraHNU3MBbl,
(axTopoB [PUBOJIUTH TIPUMEPHI
COOCTBEHHBIX
HaOJIFOIEHU.
6 kiacc
Ne /1 IleneBast ycranoBka  [KosBo OcHOBHBIE BHABI AeATENLHOCTH |[MIcONb30BaHME
Tema Conepxanue ypoka 4acoB 00y4Jaromuxcs Ha 000pyI0BaHMe
YpOKE/BHEYPOUHOM 3aHSATHH
1 . Hayka o pacrenusx — Ootanuka (4 q)

1 [Knerouynoe Krnetounoe ctpoeHue CtpocHue 1 [TpuBOAUTH npumepsl  |MHKpOCKOTI
CTPOCHHC pacTeHMIA. [PaCTUTEJIbHOMN OJTHOKJIETOYHBIX u  [1udpoBOi,
OPraHusMos. CaoiicTsa KJIETKH:  KJIETOYHAs MHOTOKJIETOYHBIX pacrtenuii.  MHKPONPCHAPAThI
KeTky pacTeHHH.  pacTHTETbHOM KIETKH. CTEHKa, AP0, Paznnyath u HAa3bIBATh

[IUTOILIA3Ma, OpraHOUIbI KIIETOK PaCTEeHUIA.
BaKyOJIH,




[losioBoe KreTka kKak OCHOBHAsE ~ |[IUIACTHBL Xapakrepu3oBarhb OCHOBHBIE
Pa3sMHOXKEHUE. CTPYKTypHast )KI/BHGILGSITGJILHOCTB [IPOLCCChI KU3HCOACATCIIBHOCTHU
Poct u pasBUTHE |CIMHHIIA PACTCHHS. KJICTKH. KICTKH.
OpTaHI3MOB Jlenenue KJIETKH. O0o00mars 3HAaHWUA U J€JaTh
Kierka xak >kuBas BEIBOJIBI O B3aWMOCBSI3H PaOOTHI
CHCTEMA. BCEX YaCTECH KIIETKH.
Oco6eHHOCTH BoisBIISTH OTJIMYUTEIILHBIC
pacTHTeBHOf MPU3HAKU PACTUTEIILHON KIETKU
— 'YMeHue paboTaTh c
1abopaTOpPHBIM  000pPYIOBaHUEM,
YBEITUYUTEIILHBIMUA TPUOOPAMHU.
Krnerkn, Tkanu wu [I'xaHu pacrenuid. |[loHsTHE O TKaHH 1 Onpenensatb TNOHATHE «TKaHb». |MUKpPOCKOI
oprael pacteHuii. [[IOHATHE O  TKaHH |pacTeHHi. Busr XapakTepu3oBaTh  OCOOCHHOCTH [H(PPOBOIA,
OTIMUMTeILHEIE paCTeIEI/Iﬁ. Bunsl | rkaneit: OCHOBHaS, CTpOCHHI X (GyHKIMM TKaHeH |MUKpOIIpenaparsl
npusHakk  xueex [TKAHEH: OCHOBHAA, |17 rnopHas, PACTCHHIA. YCTaHaBJ'II/IBaTI:
[MOKpOBHAs, B3alIMOCBSI3b CTPOEHUS U (DYHKIIHIA
OpraHu3MOB MIPOBOALIIAS, .
[IPOBOIALIAS, TKaHEH.
MEXaHU4eCKasl. MEXaHIHCCKasL. OOBACHATH 3HAYCHUE TKAHEH B KHU3-
[puumHbl  nOsiBNeHus || LPHTHHBI TIOSBICHNS HM PACTEHHSI.
TKaHE. TKaHEH. Pacrenue O06001maTh U CUCTEMATH3UPOBATh
O06o0menne U KaK IEJIOCTHBIH 3HAHHUS 10 TEME, JIeNaTh BHIBO/IBI.
CUCTEMaTHh3al s PKHBOH OpTaHusM, OTBeYaTh Ha WUTOTOBBIE BOIPOCHI
3HAaHWIl 110 Marepuanam |COCTOSIIHIA u3 TEMBbI, BBIIOJIHATh 3aJaHUS
TEMBbI «Hayka 0 |KJIETOK U TKaHEM.
pacTeHusIxX —
OOTaHUKA.
2 . Opransl pactenwuii (8 4)
Cewms, ero crpoenue [Cems KaK opran |CTpOEHHE  CEMEHH: 1 OOBsicHATH poib ceMsH B [Pabora
1 3HAYCHHE Pa3MHOXKEHUS KOXypa,  3apoJblll, PUPOJIE. XapakrepusoBatb  |«CTpoeHHe
pacTeHMid.  3Hau€HUEe PHIOCIIEPM, (GyHKIMH YacTeil CeMeHHU. ceMeHH (acoimy»
ceMssH B mnpupoie u |cemanonu. CTpoeHue OnuchIBaTh CTPOEHUE 3apO/IbIIia [ndposas
PKU3HU YeII0BEKa 3apOJbIIlIa PACTEHUS. pacTeHusl.
nmaGopaTopHst 1Mo
JlaGoparopnas pabora  |[/[BymonbHbIC u 'Y cranaBiIMBaTh CXO/JICTBO
Ne 1 OZTHOTOJIbHBIC MPOPOCTKA C 3apoJpIIeM PHOTIOTHH
(maTuuk
«CTpoeHue ceMeHu PACTCHHL. cemenr. ONUCHIBATL  CTAJIMU
hacomm» [IpopacTanue cemsH. MPOpacTaHus OCBEHICHIOCTH,




[IpopocTok,

ceMsH. BBISIBIATD OTINYNUTEIIHHBIC

BJIAa>XHOCTH U

0COOEHHOCTH ero NPU3HAKK CEMSH IBYAOJBHBIX M (TEMIICPATYPHI).
CTPOEHHSL. OJJHOJIOJIBHBIX PACTEHUH. JJIEKTPOHHBIE
Hcronn30BaTh TaOJIUIIBI U
WH(POPMALIMOHHBIE PECYPCHI UIS  [1aKkaTbl.
MOJATOTOBKU COOOIIEHUS O POJIH
CeMsIH B )KH3HH YEJIOBEKA.
IIpoBOoIUTH HaOIIOAEHNS,
(GUKCHpOBaTh WX PE3YIBTATHI BO
BpEMsI BBITIOJTHEHHS JIAOOPAaTOPHOU
pabotsl.  CoOmonaTh  NpaBuiia
paboThl B KabuHeTe, oOpallieHus ¢
mabopaTOpHBIM  000py/I0OBaHHEM
YMeHnue paboTtatb c
1abopaTOpHBIM  00OPYAOBaHUEM,
YBEJIMYUTEIbHBIMU IPHOOpaMHL.
Vcnosus 3HaueHWe BOJBI M Bo3ayxa [M3yduTs poib XapakTepu3oBaTh poJib BOAbl U |Pabora
MpOPACTaHMs CEMSIH U1 TIPOPACTAHHSA CeMsH. (3AIaCHBIX BO3/lyXa B IPOpPACTaHUU CEMSH. VY cnoBus
BamacHele  NUTaTeabHble [MHTATEIBHBIX OOBACHATD 3HAYEHHE 3aMaCHBIX popacTanus
A — ceMery, [BCIIECTB  CEMCHIL. MUTATENbHBIX BEIIECTB B | consiED,
TemmneparypHbie  ycIoBHS Temneparyprie [POPACTAHHIH CEMH. 3HaueHUE BOJIbI
YCIOBHS OOBACHATH 3aBUCUMOCTh
npopacTaHusi ceman. Porb pOpacTaHUs [pOpacTaHus CeMsIH or |1 BO3YXa JUIA
csera.  Cpokn — MOCEBA |ooyqy TEMIIEPATYPHBIX YCIOBHIA. [[pOpacTaHns
CCMIH Pouib cBeTA. [IporHO3upoBaTh CPOKH  TOceBa [COMAH.
CCMSH OTACJIbHBIX KYIbTYp. HI/I(prBaH
YMenue paboTaTh ¢ maboparopus Mo
abopaTopHbIM 000PYIOBAHUEM, [PKOJIOTUU
YBEJIMYUTENbHBIMU PUOOpaMHL. (maTauk
OCBELICHHOCTH,
BIIQKHOCTHU u
TEMIIEPATYPBI).
JJIEKTPOHHBIE
Ta0IUIBI 1

[1JIaKaThI.




Kopens, ero
CTPOCHHE U
3HAUCHUE

TUIbI KOPHEBBIX CHUCTEM

pacTeHuil. Crpoenue
KOpPHS — 30HBI KOPHS:
KOHYC HapacTaHus,

BCaCblBaHUA, IPOBCIACHUA,

nenenus, pocra.  Poct
KOPHSI, TEOTPOIH3M.
BunonsmeHeHns  KOpHei.
3HaueHue KOpHei B
[IPUPOJE.

JlabopaTopHas paboTa
Ne 2

«CTpoeHHe KOpHs
MPOPOCTKAY

M3yunts
BHEIIHEE
BHYTPEHHEE
CTpPOEHUE KOPHSA

Paznuuath W ONPENENATH THITBI
KOPHEBBIX CHCTEM Ha PHCYHKaXx,
repOapHbIX AK3EMILISIpax,
HaTypaJlbHbIX 00OBEKTaX.

Ha3zbiBaTh yacTu KOpH.

'Y cTaHaBIMBaTh B3aUMOCBS3b
CTpOEHHUs M (QYHKUUH YacTel
KOpHsL. OOBSICHATH OCOOCHHOCTH
pocra KOPHSL. [TpoBouTH
HAOJIIOICHHS 32 U3MEHEHUSIMU B
BEPXYIIEYHOM YacTH KOpHSA B
Mepuo/J pocTa.
XapakTepu3oBaTh
BHUJION3MCHEHHBIX ~ KOpHEW  Juid
[PaCTEHMIA. IIpoBouTH
HaOMIOeHUsT U (DUKCUPOBATh HX
pe3yabTaThl BO BPEMsI BHIITOJIHEHUS
mabopaTopHOH paboTHI.
CoOmrogath TpaBwiia pabOTHl B
KaOWHETE, oOparieHus C
mabopaTOPHBIM 000PYI0BAHUEM
YMmenue paboTaTh c
1abOpaTOPHBIM 000PYIOBAHUEM,

3HA4YCHUC

YBEJIMYUTEIbHBIMU PUOOpaMH.

Mukpockon

1 (POBOIA,
MUKPOTIPETIapaThI
. DJNIEKTpOHHbIE
Ta0JINLbI U
TUTaKaTHI.




Jluct, ero crpoenue
1 3HAaUCHHE

UIucr, ero crpoenue u
3HAaYCHHE

Bremnee cTpoeHHeE JIHCTA.
BayrpenHee CTpOCHUE
imucTta. Tumel >KUIKOBaHUS
ITUCTBHEB.

Ctpoenne u  (QyHKIUH
yCTbUIl. 3HA4YeHHE JIHUCTa
UL pacTeHus:
(oTOCUHTE3, HCHApEeHue,
razooOMeH. JIucroman, ero
POJIb B JKU3HU PACTEHHS.

M3yunuTs BHELIHEE
1 BHYTpPEHHEE
CTpPOEHUE JIUCTA.

Onpenenarb 4YacTd JHUCTa Ha
repOapHbIX AK3EMILISIpax,
pUCYHKaX.

Paznuuath mpocCThie U CIIOKHBIC
JIACTBS. Xapakrepu3oBarhb
BHYTPEHHEE CTPOEHUE JIMCTA, €r0
YACTH.

'Y cTaHaBIMBaTh B3aUMOCBSI3b

CTpOoeHUs U PYHKLUHN JHCTA.
XapakTepr3oBaTb BHJIOM3MEHEHUS
JIMCTBEB PACTEHUN

YMeHnue paboTtatb c

1a00paTOpHBIM  00OPYIOBAaHUEM,

MuKkpockon

111 (POBOIA,
MUKpOITpenaparsl
. Buyrpennee
CTPOEHUE JIUCTA.
DJIEKTPOHHBIE
TaOJIHIIBI U
1aKaThl.

Bumon3sMmeHeHns
VBEIIMYUTEIIEHBIMU TIPUOOPaMH.
ITUCTHEB
Crebenb, ero |Crebenb, ero crpoeHue u |[M3yunTh BHENIHEE OnuceiBaTh BHEIIHEE CTpoeHHE [MHUKPOCKOI
CTPOCHHE y 3HA9CHNC CTpOEHUE CTEOIs. cre0is,  NPUBOJUTH  TIPUMEPBI [udypoBOi,
3HAYEHHE Turs cTeOeid. PA3IMYHBIX THIIOB CTEOIICH. MUKPOIIPEAPAThI
JTaGopatopuas paGota Ne 4 [Buyrpermee HazbiBath BHYTPEHHAE  MacTH | Crogens
«Buemnee CTPOCHUE |cTpoeHME  CTEOJIS. COTe6M PacTCHMH M MX YHKIUMH. 0JTHOJOJIBHBIX U
KOPHEBUIIIA, KIYOHS, |DyHkuun — crelum. UDCIEIATE BI/I,Z[OI/I3M€H6€HI/I}I TTBYIOJIHBIX
yKOBHIED B nousMeHeHMS HAJ3EMHBIX U [T0/I3EMHBIX TOOETOB hE—
Ha pPHUCYHKaX,
cTeOut y dororpadusx, HATYpalbHBIX | JJICKTPOHHBIC
Ha[3EMHBIX u 00BbeKTax. TaOJIHIIBI U
MOI3EMHBIX M3ydaTh W OMHUCHIBATH CTPOCHHE [[IIAKATHI.
HOGErOB. MO/I3€MHBIX MOOEroB, OTMEYATh UX

pazIYHsL.
duxcupoBarb pe3yJIbTaThl
U CCIIeIOBAHUI. Cobmronathb
npaBuiga paboTel B KaOMHeETe,
oOpamieHust ¢ J1a00paTOpPHBIM

o00opyaoBaHHEM

3 . OCHOBHBIE MTPOIIECCHI KUHEACATEILHOCTH pacTeHuit (6 1)




pUpoie

MuHepaiibHOE MuHepaibHOE TNUTAaHUE |YCTaHABJIMBATH OOBACHATH pOJIb  KOPHEBBIX [{udposas
NUWTAaHWE pacTeHHMi [PACTCHMH W 3HAYCHHC  |B3aMMOCBA3b BOJIOCKOB B MEXaHU3ME nabopaTopHs 1Mo
1 3HAYEHUE BOJIBI BOJIBI [TOYBEHHOTO [I0YBCHHOTO ITUTAHUA. YKOJIOTUH

Boma Kkak HEOOXOMUMOE | oo pacTeHmit OGOCHOBBIBaTh POJIb HqueUHHOFO (naTank

yCJIOBHE MUHEPAIBHOTO - yenoBumit MUTAHUS B )KU3HU PACTCHHI. BITAKHOCTH,

(TTOYBEHHOI0) MUTAHMUSL. BHeII el CpEIp. CpaBHUBATH U Pa3InyaTh COCTAB U OCBEIIEHHOCTH)

M3BieueHne pacTeHUEM U3 3HAYCHHE OpraHUYECKUX u

MOYBHl PACTBOPEHHBIX B MUHEpaIbHBIX  yIOOpeHuu s

BOJIC MUHEPAJIBHBIX COJIEH. pacTeHUN. Hcnonb3oBats

DyHKITIS KOPHEBBIX nH(pOpPMAIMOHHBIE PECYPCHl ISt

BosiockoB. [lepemerienue MOATOTOBKH MIpEe3eHTalH

BOAbBI M MHHEPAIbHBIX MPOEKTa O MPHUCTIOCOOICHHOCTH K

BCIICCTB II0 PACTCHMIO. BOJIE pacTeHuit pa3HBIX

3HaueHIEe MHUHEPAJIBHOT'O DKOJIOTUYCCKUX T'PYIIII

(TTOYBEHHOTO) MTATaHUS.

Tunel ynoOpeHnii U ux

[pOJIb B KW3HM PACTCHUS.

DKOJIOTUYECKUE  TPYIIIbI

[PaCTEeHUH 1O OTHOILIECHUIO

K BOJIE
BoszymiHoe BosgymiHoe nmuTaHue |[XapakTepu3oBaTb [IpuBoMTH TpUMepsl opraHu3moB [Lludposas
[MUTaHUE pacTeHnii — (OTOCHUHTE3 |yCIIOBUA, — aBTOTpoGOB U TeTepoTpodoB, JrTadbopaTtopus mno
pacTeHui — YcnoBus oOpa3oBaHusl |[HEOOXOOUMBIE IS HaXOAWTh Pa3iIN4us B UX MUTAHUU. PKOJIOTUH (JAaTUUK
(dborocuHTE3 OpraHMYECKUX BELIECTB B [BO3IYLIHOTO O60CHOBBIBaTh KOCMUYECKYIO POJIb [YTIIEKUCIIOTO rasa

[PACTECHUM. 3en€Hple  [MUTAHMUS PACTEHUM. 3eNI€HbIX pacTeHui. Mcnosb30BaTh [ KHCIOPOa)

pactenust — aBTOTPOdBL. |OOBACHATH  POJIb WH(OPMALIMOHHBIE PECYpPChl Ui

I"etepoTpodsl KaK [3eJIEHBIX JINCTHEB B MOJrOTOBKM COOOILIEHHUS O pOJIU

MoTpeOuTEenn TOTOBBIX |(POTOCHHTE3E. ¢oTocuHTE3a Ha Halled IUIaHeTe

OpPraHUYEeCKUX  BEIIECTB. BbIOTHATH HaAOIIOICHUS u

3HaueHue QoTocuHTE3a B N3MEPEHNUS




11 [dpixanue u oOmeH [Ipixanue U oOmeH |[Xapakrepu3oBaTh 1 Bocnuranue OepeKHOro Lludposas

BEILIECTB Y PACTCHUM [BELIECTB y pacTeHUul Poibp  [CylHOCTB OTHOLIEHHUS K CBOEMY nmaGopaTopHst 1Mo
NTBIXaHUS B )KU3HU Mpoliiecca JAbIXaHus 310pOBbIO, IPUBUTHE HKOJIOTUU
pactennil. CpaBHUTENbHAS |y paCTEHUM. UHTEpeca K U3yUYEHUIO (maTuuk
XapaKTepUCTHKA Y cTaHaBIMBaThH peamera. YTJIEKUCIIOTO
pOLECCOB  JbIXaHUs U (B3AaMMOCBA3b BEITIONIHATE OIBIT, HAaOIIOHaTh rasa u
(boTocunTE3A. OG6men  |POTIECCOB PE3yJIbTATHI M ICJIAaTh BBIBOBI 0 [KMCJIOPOJIA)
BEIIECTB B OpraHm3Me Kak [Lraiid " pe3yNbTaTaM HCCIIE0BAHNUS
HORNBIE—_— ¢dorocunTe3a,

MPU3HAK AKHU3HHU. "IPOBOJUTTY =
CpaBHEHHUE.
B3anMoCBsI3b  MPOLIECCOB Onpenensts
NbIXaHUSI U (POTOCHHTE3a HOHSTHE  «OBMEH
BEIIIECTBY.
XapakTepu3oBaTh
0OMEH BElIeCTB KaK
BOKHBIA  TPU3HAK
PKU3HU
4 . MHorooOpasue u pa3BuTHE pacTuTeabHOro Mupa (10 u)

12 |Bomopocnu, ux OOmass xapaktepuctuka. [M3y4uTh CTpoeHHE 1 Brinenats u ONMCHIBAaTh |[MHUKPOCKOI
MHOT000pa3ue B CTpoeHue, pa3MHOXKEHUE [ Pa3MHOKEHHE CYLICCTBCHHBIC IPU3HAKK  [1111(pOBOH,
[pupoie BOJIOPOCIIEH. BOJIOpOCIIEi BOZIOpOCHIEH.  XapaKTepHu3oBaTh |\yxpompenapar

PasHooGpasie [IaBHBIC YCPTHI, JIeXKalUMe B | -

BOJIOPOCIIE. Otnensr: OcHOBE CHCTCMATHIH (OnmHOKIIETOYHAS
N BOJIOpPOCIIEH.

3enéHsle, Kpachsie, PACIO3HABATE BOJIOPOCIIH {a [BOAOPOCTE  —

bypsle BOJOPOCIIH. PHCYHKAX, FepGapHBIX MaTepHAIIax. XJIAMHIOMOHA/12)

3HaueHUE BOJOPOCIEH B
npupoae. Mcnonp3oBaHue
BOJIOPOCJIEN YEIOBEKOM

CpaBHUBAThH BOJIOPOCITH c
Ha3eMHBIMH pacTeHUsIMH u
HAXOJWUThH O0IIME MPU3HAKH.
OOBACHATH IIPOLIECCHI
Pa3MHOXKEHUS Y OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX BOJIOPOCIIEH.
HMcnonn30BaTh

WH(OPMAIIMOHHBIE PECYpPCHI IS
1O ITOTOBKH cooOIIeHUS 0

3HAYEHUH BOJIOPOCIIEH B IPUPOC




1 )KM3HU YCJIOBCKA

13 |Otnen MoOXOBUTHBIE, M3yuuTh cTpoeHUE U CpaBHUBATH npeacraButeneit  [MuUKpOCKOI
MOXOBI/I[[HI)IC. XAPAKTCPHBIC YCPTHI Pa3MHOKEHHUE MXOB [PA3JINYIHBIX TpyIimn paCTCHI/Iﬁ HPI(i)pOBOfI,
O61mas CTPOCHUSL. OTJIEIIa, IeIaTh BHIBOJIBI. MUKPOTIPETIPATHI.
XapaKTePHCTHKA I Kitacepr: I[leuénounuku u HaspiBaTh CyliecTBEHHBIE
s HAYCHIC JIucrocrebenbHbIE, 170:¢ [IPU3HAKU MXOB. (Cparaym —

OTIIMYUTEIFHBIC YepTHI. Pacno3naBate  TpeACTaBUTENEH [kreTouHOE
PasmuoxeHue (Oecnonoe u MOXOBHIHBIX ~ HA  PHCYHKAX, |crpoeHue)
MOJIOBOE) W pa3BUTHE repOapHBIX MaTepuanax, >KHBBIX
MOXOBHU/IHBIX. 00BEKTaX.
MoXoBUHBIE KaK Boiensate [IPU3HAKU
CTIOpOBBIE pacTeHwsI. MPUHAIISKHOCTH MOXOBHJIHBIX K
3HaYeHHEe MXOB B MPHUPOJIE BBICIITUM CITOPOBBIM PaCTEHUSIM.
1 )KM3HH YeJI0BEKa. XapakTepu3oBarb MIPOLIECCHI
Pa3MHOKCHUS u pa3BUTHS
JlaGopaTopHas paboTa MOXOBUIHBIX, UX OCOOEHHOCTH.
Ne 6 'Y cTaHaBNIMBAThH B3aMMOCBSI3b
«3y4eHne BHEIIHETO CTPOCHIA MXOB 1 nx
CTPOCHHS MOXOBHJIHBIX BO3JICIICTBUS HAa Cpely OOMTAHMUSL.
. CpaBHUBAThH BHEIIHEE CTPOCHUE
pacTeHui» "
3enéHoro  Mxa  (KyKyIIKHHa
TTbHA) u oernoro Mxa
(carnyma), OTMEYaTh  HX
CXOJCTBO U Pa3INYusl.
DUKCHPOBATH PE3YAbTATHI
HCCIIEIOBAHUHN.
CobmoiaTh mpaBuia pabOThl B
KaOHHETE, oOparieHus C
mabopaTOpHBIM 000pyIOBaHUEM

14 |Otnen OOmas  xapakrepuctuka [M3yuute  oOuryro BbIsBIATH oOmue yepTel |Pabota
["o10cEMEHHBIE. [OJIOCEMEHHBIX. XapaKTEPUCTHKY CTPOGHHS M PA3BUTHUS CEMEHHBIX [repOapHBIM
OOm1as Paccenenue TOJIOCEMEHHBIX pacteHnif. OcBauBaThb NPUEMBI |[MaTepHATIOM
XapaKTepUCTHKa M [FOJIOCEMEHHBIX 10 [pacTeHUM paboThI c OTIpe/ieIUTeNeM
3HAUYEeHUE MTOBEPXHOCTU 3emin. pactenunii. CpaBHUBaTh CTpPOCHUE

OO6pazoBaHue ceMsiH

CIIOPBI U CCMCHU.




KaK CBHUJIETEIHCTBO
Oosee BBICOKOT'O
YPOBH:A PasBUTUA
COJIOCEMCHHBIX 110
CpaBHEHUIO co
CIIOPOBBIMH.

OcoOeHHOCTH CTPOEHUs
13 pa3BUTHA

MpeACTaBUTENEH Kiacca
XBOWHBIE.
['omocemeHHbIE Ha
reppuropun  Poccun.
X 3HaueHue B MpUpPOIe
1 KU3HU YeJIOBEeKa

XapakTepu3oBaTh MPOIIECCHI
Pa3MHOKEHHUS u pa3BUTHS
TOJIOCEMEHHBIX.

[Iporuo3upoBarb MOCJICICTBHS
HepalmoHAIbHOU eI TeTbHOCTH
YeIoBeKa ULt JKU3HU
TOJIOCEMEHHBIX. Hcnons3oBath
WH(QOpPMAIMOHHBIE pPECypChl A

[MOJITOTOBKHA MPE3CHTAIMU ITPOEKTA
0 3HAYEHUH XBOWHBIX JiecoB Poccun

15 [CemeiictBa kimacca  |OOmias 3yauTh 00IIyIO BreinensiTe  OCHOBHBIE — NpU3HaKH [Pabota c
JIBynoJibHBIE XapaKTEPUCTUKA. XapaKTEPUCTUKY Kiacca JIBynonbHele. repOapHbIM
CemeiicTBa: CeMENCTB Kitacca OnmceiBath _ OTIMHYHTCIBHBIC \\ate- puagom
PO30IBETHBIC, JTBY10 B HELE. MIPU3HAKU CEMENCTB KJlacca. )
Pacnio3HaBatb MpeACTaBUTENEN
MOTBIILKOBEIE, o
CEMEICTB Ha PUCYHKaX, repOapHbIX
KpecroupeTHbie,
3 Marepuaax, HaTypajibHBIX
[Tacnénosbie, oObekTax. IIpUMeEHATh  IPHEMEI
CI10>KHOLIBETHBIC. paboTHI c OIpEICIUTEIEM
OTAnuuTENbHbIE pacTeHuH.
[IPU3HAKU CEMEHCTB. Vcnonb3oBaTh MHMOPMALMOHHBIE
3HaueHHe B MPUPOJE U pecypcbl JUTSt MOJATOTOBKH
PKU3HU YeloBeKa. [PE3CHTALMY TMPOEKTa O POJU
CenbCKOX0351iCTBEHHbIE pacTeHul Kiacca [IBynosibHbBIE B
KYJIbTYpPbI MPUPOJIE U )KU3HU YEJIOBEKA
16 |CemeiicTBa kacca |OOmiast xapakrepuctuka. [M3yuutsb [J0113%) BblaensaTh TpU3HAKKU Kiiacca Pabota c
OnHo107IbHBIE CewmeiicTBa: Jlunelinple, [XapaKTepUCTUKY OHOJOIBHEIE. repOapHBIM
UlykoBsle, 3naKu. CEMENCTB KJ1acca OnpenensiTh NPU3HAKH JICTCHAA  |MaTepHatoM
OTINYUTENLHLIE OIHOIONBHEIE. KJIaCCOB JBynonbHbIC 4

MMPHU3HAKH. 3HadecHUE B

MpUpo/IE,

OIIHOI(O.HBHBIG Ha ceMeiicTBa.




PKHU3HHI YeJIoBEeKa.
M ckmounTenpHas
[pOJIb 3J1aKOBBIX
[pacTeHui

OnucelBaTh XapaKTEPHBIE UEPThI
cemeiicTB kinacca OAHOJOJBHBIE.
[MpumensaTs mnpuéMbl pabOTh ¢
OIIPEACIIUTEIIEM pacTeHUIA.
[IpuBOINUTE MpUMEPBI OXpPaHSAEMBIX
BI/JIOB.

Vcnonbs3oBath MHGPOPMAIMOHHBIC
[pecypchl JUISt MOATOTOBKH
[pe3eHTalNN MIPOEKTa 0
[PAKTHYECKOM UCIIOJIb30BaHUU
[pacTeHuit ceMeicTBa

OIHOJO0IbHEIE, O 3HAYEHUH 3]1aKOB

JJI J)KUBBIX OpraHnu3MOB

7 KJaace

Ne /11

Tema Conepxxanue

Koin-Bo
4acoB

[{eneBast ycTaHOBKA
ypoka

OCHOBHEIE
00ydJaronuxcs Ha

BUABI  ICATCIBPHOCTH

lcrionb30Ba
- HUE 000py10-
BaHHE

YpOKE/BHEYPOUHOM 3aHSATUH

2 . CtpoeHue Tea )KUBOTHBIX (2 1)




Kiterka Kiterka BbIABUTE  CXOJCTBO CpaBHUBATH KJIETKH )KUBOTHBIX U [MHUKpOCKOI
Hayka nurosnorus. U paznu4due B pacTeHHH. 111 (poBOI,
CTpoeHHE  JKMBOTHOH |CTPOEHMM KMBOTHOI Ha3HBaTIz KJIETOYHBIE CTPYKTYpPbl MHKPOIIPEIAPAThI.
IKJICTKHU: pasmepsl U |y paCTHTCHLHOﬁ JKUBOTHOMU KIJICTKH.
bopMmBI, KIETOUHBIE | orox [lenaTte BBIBOABI O NpAMHAX
CTPYKTYpPBI, HX POIIb B a3 1 CXONCTBA KUBOTHOH
HKI3HE e TeIbHOCTH Y PACTUTEIIBHOM KJIIETOK.
KIIETKIL. YcranaBnMBarTh B3aHMOCBS3b
CX0JICTBO " CTPOEHHUSI KMUBOTHOM KIETKH C
pas3IHyHs CTPOEHHUSI THITOM TIHTaHWA
cmoToll. © H YMenne paborats c
PACTUTENBHOI KIIETOK 1abOpaTOPHBIM 000PYJIOBAHUEM,
YBEITUYUTEIILHBIMHA MPUOOPaAMHU.
Tkanu, opranel wu[IkaHu, Oprasbl n13yunts TKaHU: Ha3siBaTh TUIIBI TKaHel MHKpockon
CHUCTEMBI OPraHOB  [CHCTEMBI OpPraHOB PIUTEIINaIbHEIE, PKHBOTHBIX. VYcranasnuBare [IU(POBOH,
TkaHu: SIIMTEIIMAIBHEIC, COEMHUTENBHBIE, B3aNMOCBA3b CTPOCHUA TKaHEeu C MUKPpOIIpEIapaTbl
COCIMHUTEIIbHBIC, MBIIIICUHBIC, nx (bYHKHI/IfIMI/I XapaKTepI/I?)OBaTB
MBIIICUHBIE,  HEPBHBIC, [yonpHpre, X OpraHbl W CHUCTEMBl OpPraHoOB
HX XapaKTEPHBIE |xanaxrepHbIe ﬁHBOTHHX'
npusHaku. Opransl U [pU3HAKH. PHBOJHTD [TPUMCPE
B3aMMOCBSI3U CHUCTEM OPIraHOB B
CHCTEMBI Opratos, OpraHusMe. Bricka3biBaTh
OCOOCHHOCTH CTPOCHHS IPENOJIOKEHHS O MOCIEACTBHAX
u  dyskuuit.  Tumsr HAPYIICHUS B3aUMOCBS3U OPTraHOB
CUMMETPUHU >KMBOTHOTO, Y CCTEM OPraHoOB JUIsl OpraHu3Ma.
UX CBSI3b C oOpa3oMm OnuceiBaTh B3aUMOCBSI3b 00pasza
PKU3HU. JKU3HU ~ JKMBOTHOIO U THIIA

CUMMCTPHH TCJIA.

3. lMoamapcrso Ipocreiiniue, win OxHOKIeTOUHBbIE (4 1)




O6mas Cpena oburanusi, Jlatb 0011y1o BoisiBiiTh XapakTtepHbie  |[MHKpOCKOI
XapaKTepPUCTHKA BHEILHEE CTPOCHHE. XapaKTEPUCTHKY IPU3HAKY noauapcTea  |(LUQpoBoH,
EOI[LIap(iTBa . CrpoeHue u Ipocreifumm, Ha [Tpocreiiniue, WIA  [MHKPOIIPETIapaThl
CpOCTeI/IIHI/Ie. ML | sHe e TeBHOCTD HpuMepe Tuma 811H0KneT0qHHe, Tuna  |(ameba)
apKOJIOBbIE u apKOJIOBBIE U )KT'YTUKOHOCIIBL.
PO CapKOJIOBBIX Ha CapKo/10’KI'yTUKOBbBIE PKOZ yr UbL-
KT YTUKOHOCLIBL. . PacriozHaBate  mpencTaBUTeNEH
rpumepe aMEObI-IIPo-
Kiace P 5 KJjacca CapkoioBbIe Ha
CapxkoJioBble Tei1. FasHoobpasne MUKpoIpenaparax, pUCYHKaX,
CapKOJOBBIX ¢dororpadusax.  YcraHaBIMBaTh
B3alIMOCBSI3b CTPOEHHUS "
(GyHKUMI OpraHu3Ma Ha IpuMepe
aMEObI-TIpOTes!.
OO60CHOBBIBaTh POJIb MPOCTEHIIINX
B SKOCUCTEMax
YMeHue paboTtatb c
1abopaTopHBIM 00OpYyIOBAHUEM,
YBEJIMYUTEIbHBIMU MPUOOpaMH.
Tun CapkonoBeie n  |Cpena obutanus, |[Ha npumepe XapakTepu3oBarh cpefy oouTanusi [MUKpockomn
OKT'yTHKOHOCIIBI. CTpOeHHE ¥ DPBIUIEHBI  3€JIeHOM KTy THKOHOCIICB. 1 (POBOIA,
Kiacc [IepCIBIDKCHIE Ha [MOKa3aTh YcranaBimBarth B3aMMOCBSI3b [MUKPOIIpETIaparhl.
DKryTHKOHOCIIBI [pUMepe JBIJIEHBI B321IMOCBS3h XapakTepa MUTaHUS ¥ YCJIOBHI [(3BIVIEHA 3€JeHas)
. CpeIbl.
3eNEHOM. Xapakrep |CTpOeHUs u
O60CHOBBIBATH BBIBO/T 0
[MUTaHUA, ero [xapakrepa
MPOMEXYTOUHOM  TOJIOKEHHUH
3aBHCHUMOCTh OT |MHUTaHUs oT S BIIICHEL 3CIEHOM.
YCJIOBUM CpEbl. [yCIOBHHU [IpuBOIUTH JIoKa3aTelIbCTBa
JIbIXaHue, BBIICICHUE |OKPYKAIOLIEeH 0oJiee CIIOKHOW OpraHu3aiuu
151 pa3MHOXKEHHUE. [CPEJIBL. KOJIOHHAJTbHBIX dopm

CoueTaHue NpPU3HAKOB
PKUBOTHOTO M PacTEHUS
Y OBIJIEHBI 3€JIEHOM.
PaznooOpazue

KI'YTUKOHOCIICB

KTy TUKOBBIX.
PackppIBaTh poJib KTYTUKOHOCLIEB

B OKOCHCTCEMaAx




Tun Undyzopun Cpena oburanus, |[YCTaHOBHUTH 1 BbIsBIATE  XapakTepHble IpU3HAKU [MHKpPOCKOI

CTPOCHHC nu XapakTEepHbIC MPU3HAKU THUIIA I/IH(by30pI/II/I I.IPI(l)pOBOfI,

[1epeIBUKEHUE Ha \tyra Uudysopun u [IpuBOIUTH MIPUMEPBI U [MHKpOTIpEnapaThl

puMepe HHQPY30pHH- HOKA3aTh 4epTHI XapaKTepU30BaTh 9epThl  |(MHGY30pHs)

TY(ENbKH. CBs13b YCII0KHEHHUSI OpraHu3aluu

YCII0)KHEHUS CTPOEHUS Y CHOMKHCHIA B WH(QY30pUid  TIO  CPaBHCHUIO C

MHDY30pHid ¢ [ICTOHOM CTPOCHHH. KT'YTUKOHOCLIAMHU. Ha6nronaTs

[poreccaMu ux MPOCTEHIIINX M0 MUKPOCKOTIOM.

YKU3HEIEATEIIbHOCTH. DUKCUPOBATH PE3YyIHTATHI

PazHooOpasue HaO0JII0/ICHUT.

H(DY30pHId. O6o0mars uX, JenaTb BBIBOJBI.

CoOmroaTh TpaBWjIa TIOBEICHUS B

JlaGopaTopHas paboTa KaOuHeTe, oOparieHus c

Ne 1 1a00pPaTOPHBIM 000PYIOBaHUEM

«CTpoeHue u

MepeIBIKEHNE

nH}y30pHH-

Ty(QerTbKn

4 . TloamapctBo MHOTOKIIETOUHBIE (2 )

Tun OGmas OO6mIre yepThl W3y4uTth CTpoeHUE U 1 OnuceiBaTh OCHOBHBIC MPU3HAKU Mukpockon
XapaKTEepUCTHKA cTpoeHus. ['mapa — PKU3HEIEATEIbHOCTh Mo/A1apcTBa MHOTOKIIETOYHbIE. u(ppoBoii,
MHOTO- OJIMHOYHBIH MOJUII. KHUIIEYHOMOJOCTHBIX Ha Ha3zbiBaTh npeacraButeneil Tuma MUKPOIIPEnaparsl
KJIETOYHBIX Cpena oOutanus, npumepe KUIIEYHOIIOJIOCTHBIX. (BHYTpeHHee
PKUBOTHBIX. THII BHEIIIHEE Y BHYTPEHHEE |[TUPbI, BHIACTUTD Briaensite o0111e YepThl CTPOCHHUS. CTpOCHUE
Kuieuno- CTpOCHUE. OCHOBHBIE YepPThI OOBACHATH Ha IPUMEPE HATHYUE THUJIPbI)
[IOJIOCTHBIE. OcoGeHHocTu YCIIOKHEHHUS Ty4eBO CUMMETPHUH y
Crtpoenue u PKU3HEIEATEIbHOCTH,  |OpTaHU3aI|U 10 KUIIEYHOIIOJIOCTHBIX.
YKU3HEIEITEIbHOCTh [YPOBEHb CPaBHEHUIO C XapakTepu3oBaTh MIPU3HAKU OoJiee

OpraHu3aluu B
CpPaBHEHUHU C
[IPOCTENILIMMU

[IPOCTEHILINMH.

CJI0KHOM OpraHu3ally B CPABHEHUU
C MPOCTEUILINMH

5 . Tumer [Tnockue uepsu, Kpyrnbie yepsu, Konbuareie yepsu (5 u)




Tun Konpuareie [ Mecrta oOuTanus, MN3y4nth 0COOCHHOCTH 1 HaspiBate uepthl Oomnee Bbicokoi |[{udpoBoit
yepBu. OO0mas CTpOEHUE U YCII0KHEHHUS OpraHu3aluy KOJbYaThiX yepBei 1mo |[Mukpockor,
XapaKTepUCTHKA. KU3HEAEATEILHOCTh B CTPOEHHUU KOJIbYATBIX CPaBHEHMIO C KPYIJIBIMHU. nabopaTopHOE
Kiacc CUCTEM BHYTPEHHUX yepBell  kak  Ooulee PacrniosnaBartn IPEJCTaBUTENEN (000pyIOBaHUE.
MHOTOILIETMHKOBBIE [OPIaHOB. YPOBHH BBICOKOOPTraHU30BaHHOU K1acca Ha PHUCYHKaX, (oTorpadusx. [JnekrpoHHbie
uepBH OPraHU3alMh OPraHoB  |nyip [0 CpaBHEHUIO XapakTepu30BaTh YEPThl YCIOKHCHHUS |1a6 by

YYBCTB c S —— - CTpOEHUs CUCTEM BHYTPEHHHX

CBOOOTHOKHUBYLIUX OpraHoB.

KOJIBYATBhIX 4YepBEU H (DYTIILIMIL HEPBAMH. @opMyaMpoBaTh BBIBOJ 00 YypOBHE

TapasuTHICCKIX CTPOEHMS OPraHOB YyBCTB

KpYIJIbIX YepBel

JlabopaTopHas paboTa

Ne 2

«BHemiHee crpoeHue

JOKJEBOTO  YepBs,

€ro mepeaBUKEHHUE,

pa3apaxuMOCTb.

JlabopaTopHas paboTa

Ne 3

(10 ycMOTpeHu1o

YUUTEJISN)

«BHyTpeHnHee cTpoeHue

JOKJIEBOTO YEPBSD».

6 . Tun Mosuttocku (4 9)

Kiace Cpena obutanus, | U3yuuts 1 Paznuuate U OIIPENENATh Hudporoii
JIBycTBOpUaThHIE BHEIIIHEE CTPOCHHE HAa | 0COOCHHOCTH ABYCTBOPYATBIX MOJUIFOCKOB  Ha MUKPOCKOII,
MOJITIOCKH npumepe  0e33yOKH. | CTPOEHHS KJ1acca pucyHKax, (otorpadusx, nabopaTopHOe

Crpoenue u ¢pynkimu | JIBycTBOpUaThie HaTypanbHEIX 00bEKTaX. o0opynoBaHue.

CUCTEM  BHYTPEHHHMX | MOJUIFOCKH ObsacHATE B3aHMOCBHfL o6pasa BnaxHsie

OpraHoB, KHU3HU U OCOOEHHOCTEH CTpOeHUs nperaparsL,

OcoBeRHOCTH JIBYCTBOpPYAThIX MOJUIOCKOB. |\ 0o

PA3MHOIKCHHS - XapakTepu3oBarb HEPTEL | oM

passutns.  Poms B IPUCIOCOOIEHHOCTH MOJITIOCKOB K

NPUPOJE U 3HAYEHUE
IS YeJIOBEKA.

cpene oOuTaHusl.




JlaGopatopras  pabota DopMynHpOBaTh BBIBOJ, O POJH |[MOJUIFOCKOB.
Ne 4 NIByCTBOPYATHIX ~ MOJUIIOCKOB B [DIEKTPOHHBIE
«Breuee  crpoeHue BOJIHBIX JKOCHUCTEMAX, B JKHU3HM (TaOJIMLIBI
PAKOBUH YeIIOBEKa. VcTaHaBIMBaTh
[IPECHOBOHBIX " CXOJICTBO W Pa3jiMuMsi B CTPOECHHUU
MOPCKHX MOJLIIOCKOB) pakoBUH MOJUTIOCKOB. CoOmtoaaTh
npaBwia paboThl B  KaOWHeTe,
oOpamieHuss ¢ J1a0OpaToOpHBIM
000pyI0BaHHEM
7 . Tun Unenuctonorwue (7 q)

9 |Knacc Hacexombie |O6mas BbISIBUTE OCHOBHBIE 1 BbIsBIsATE XapakTepHble mpu3Haku [['epOapHbIit
XapaKTEPUCTHKA, XapaKTepHbIE HAaCEKOMBIX, OIMCBIBATH MX IIPH [Marepuai; —
0COOEHHOCTH [PU3HAKI BBITIOJIHCHUH 71a60paTOPHOM  [cTpOeHHE
BHCIIHETO  CTPOCHMAL. 1y coombIx paboTHI. VYcTaHaBIMBaTh [HACEKOMOTO
Pa3nooOpa3ue poTOBBIX

B3alMOCBSI3b BHYTPEHHETO
opranoB. CtpoeHue u
T crcTeM CTpOEHUs U MIPOLIECCOB
BHYTPEHHHX OpraHoB. PKU3HEJESTEIbHOCTH HAaCEKOMBIX.
Pa3MHOIKEHIE. Hao0mronats, (buKCUpOBaThH
JlaGopaTopHas paboTa pe3ynabTaThl HAONIOIEHUH, JeaTh
Ne 5 BbIBOJbI.  CoOnmronarh  mpaBuiia
«Buemrnee crpoenue paboThl B KabuHeTe, 0OpalieHus ¢
HACCKOMOTO) 1abopaTopHBIM 000PYIOBAaHHEM
10 | Tumsl pazButTHUs Pa3Butue c HenonueiM | M3yunTh TUIIbI 1 XapakTepu30BaTh TUIHI pa3BUTUs | ['epOapHsIii
HaCEKOMBIX MPEBPAILLICHUEM. pa3BUTHS HAaCCKOMBIX. MaTepHal
I'pynmel  HacEKOMBIX. | HACEKOMBIX OObsiCHATD UPUHIHAIBL | TR
PasBHTHE C IIONHBIM KJaccu(UKAIMH HACEKOMBIX. pasBHTHS
YcranaBnuBaTh
IpeBpalleHHEM. HACEKOMBIX
CHCTEMAaTHYECKYIO
I'pynmbl  HaCEKOMBIX.
NPUHA/UIEKHOCTh  HACEKOMBIX.

Ponp kaxkmgout cramuu
pa3BUTHS HACEKOMBIX

BrISBISITHE pa3jiniua B pasBUTHU
HaCCKOMBIX C IIOJIHBIM u

HCITOJIHBIM MMPCBPAIICHUCM




8 . Tun Xopaossie. becuepennsie . Hagkmace Priob! (6 u)

11 |Hagxmacc PeIObL. OcoGeHHOCTH N3yauth 1 XapakTepu3oBaTh O0COOCHHOCTH |BiaskHbIe
O6HI3.5[ BHCIITHCTO CTPOCHHUA, |ocOOCHHOCTH BHCIIHETO CTPOCHUA pI)I6 B CBA3U [penapaThbl
XapaKTEePUCTHKA, CBS3aHHBIC C [BHeIIHEro CTPOEHHUS, Co cperon 06HT?HH’L «PBIOBI
BHEIITHEE CTPOCHHE oOHTaHUEM B BOJIE. CRS3AHHDBIC C OcBauBathb MpUEMBI PabOTHI C

Crtpoenne u ¢QyHKIMH OTIPE/ICITUTENIEM )KUBOTHBIX.
. 00HUTaHUEM B BOJIE.
KoHeuHocTel. OpraHel BEIIBIAT YepPTHI
OOKOBOM JIMHWHY, PUCIIOCOOIEHHOCTU
OpraHbl cIyxa, BHYTPEHHETO CTPOEHHS PHIO K
[paBHOBECHSI. 00UTaHUIO B BOJIE.
HaoOmronats u OIINCHIBATH
JIabopaTopHas paboTa BHCILTHCC CTpOCHHC u
No 6 0COOCHHOCTH TEepeIBUKEHUS PhIO
B xoJie BBITTOJTHEHUS
«BHeniHee cTpoeHne n e
n1abopaToOpHON PabOTHI.
0COOEHHOCTH
CoOmronaTh npaBuiia MOBEACHUS B
[epEeIBHKEHUS PHIObDY
KaOWHETE, oOpareHus
1abopaTOPHBIM 000PYI0BAHUEM

12 | Buyrpennee OmnopHo-apurarensHas | M3y4uts BHyTpeHHEE 1 YcranaBnuBarh B3aUMOCBA3b | BiaxHbie

CTpOEHUE pBI6 cucTeMa. Ckener CTpPOECHUE pBI6BI. CTPOCHUA OTACIIbHBIX yactei pernaparsl
HEMapHbIX M HapHBIX ckesiera pbl0 ¥ UX QyHKIMH. «PBIOBD.
wiaBHUKoB.  Ckener BBISBISITS  XapakTepHBIC HYEPTBL | ) fo elb —
TOJIOBBI, CKeJeT kalp. CTPOGHMS CHCTEM BHYTPEHHHX | .
OcobenHocTH OpraHoB. 5
CTpoeHUs U (PyHKUUH CpaBHUBATH ocoberroctu | PPIOM
CHUCTEM  BHYTPEHHHUX CTpO€HHUS U (QYHKUUN BHYTPEHHUX

opranos. Yeptsl Oojee
BBICOKOT'O YPOBHS
OpraHu3anuu peid 1Mo
CpaBHEHUIO c
JTAHIETHUKOM.
JlaGopatopHas paboTa
Ne 7

(0 yeMOTpeHH0
YUUTENS)

OPraHoOB PbIO U JTAHLETHUKA.
XapakTepus3oBaTh YepThl

YCIOXKHCHUS OpraHru3alnun pBI6




«BHyTpeHHEe CTpOeHHE
PpBIOBD)

9 . Knacc 3emHoBOIHBIC, Wil AMHOUH (4 1)

13 |(Crpoenmue u [XapakrepHble uepTsl |3yunth YEepThI 1 |YcranaBnuBarh  B3aMMOCBS3b |BiakHbie mpenapaTsl
NEATETbHOCTh CTPOCHHUSA CUCTEM  (CTpOCHMUS CHCTEM CTPOCHHS OpPraHOB H CHCTEM |«3eMHOBOJHBIE)
BHYTPCHHIX BHYTPEHHUX OPraHOB  |gyyTpeHHKX OpraHoB ¢ HX (YHKUUAMH U
OpraHoB 3€MHOBO/IHBIX 0 |ynranos cpenoit oouranus. CpaBHUBATE,

CpPaBHEHUIO c 0000maTe  uMHpOPMALUIO O
36MHOBOTHBIX 3EMHOBOJTHBIX o
KOCTHBIMH ~ pbIOamH. CTPOEHUHN BHYTPEHHUX OPraHOB
CpPaBHEHUIO c .
CXOZICTBO  CTpOEHUS p am¢pubuii u peId, JenaTh
BHYTPEHHUX oOpraHop [KOCTHBIMH phiOamu BBIBO/IbI.
36MHOBOJTHBIX Onpenensatb  4epThl  Oouee
1 pbIO BBICOKOI OpraHu3alyu
3€MHOBOJIHBIX 0 CPaBHEHUIO C
peIOaMu
10 . Kimacc Ipecmbikaromuecs, i Pentunuu (4 1)

14 |Buyrpennee CxonctBo u paznuuus M3yduth YepTHI 1  |YcranaBnuBaTh B3aUMOCBS3b |BnakHble mpenapaThbl
CTpOCHHUE U |CTpOCHUS CHUCTEM (CTPOCHUA CHUCTEM CTPOCHMA BHYTPEHHUX  |«IIpecMbIkarommecs»
YKU3HEACITEIIbHOCTh [BHYTPEHHUX  OpPraHOB [BHYTPEHHHUX OpraHoB MW CHCTEM OpPI'aHOB
[IPECMBIKAIOIIUXCSI  [IPECMBIKAIOIIUXCA U [OPraHOB, penTimH, WX QyHKuMH 7

Cpelbl OOUTaHUSL.
36MHO- BOAHBIX. UepThl |[IPECMBIKAIOIINXCS

BrIsBISTH YepThI 6onee
MPUCIOCOOICHHOCTH [0 CpPaBHEHHIO C .

BBICOKOI OpraHu3aluu
MPECMBIKAIOIIUXCA K 3€MHOBOJHBIMHU. NPeCMBIKAOIIIXCS 1o
PKU3HH Ha CYIIIC. CPaBHEHUIO C 3E€MHOBOJIHBIMHU.
Pa3MmHOXEHNE U XapakTepnu3oBaTb ~ IIPOLECCHI
pa3BUTHE. pPa3MHOKEHHS U pa3BUTUA
3aBUCUMOCTBH T'OJI0BOTO IETEHBIIIECH y
PKU3HEHHOTO IIMKJIa OT MPECMBIKAIOTIINX CA.
yernoBuit UH(POPMAIMOHHBIE pecypcesl

Ul TOATOTOBKH IPE3EHTALMH

IpOEKTa 0 r0JIOBOM

KU3HCHHOM ITHMKJIC pCHTHHHﬁ,




3a00T€ O IOTOMCTBE

11 . Knacc ITtuisr (9 )

15

Oo6mas
XapaKTepUCTHKA
KJacca.

Buemnee ctpoenue

IITHL]

B3anMoCBSI3b BHENTHETO
CTPOEHUS 51
MPUCTIOCOOJIEHHOCTH
nTUll K moa€ty. Tumbl
MepreB U X (YHKIUU.
Ueptel  cxoactBa W
pasTUIHs MTOKPOBOB
[ITUI] U PENTUITUH.

JlaGopaTopHas paboTa
Ne 8

«BHelHee cTpoeHue
ntunel.  CTpoeHue
[EepPHEB»

N3yunthb
B3alMOCBSI3b
BHEIIIHETO

)51

MIPHUCIIOCOOICHHOCTH
MITUIL K TIOJIETY

CTPOCHUA

1

XapakTepu3oBaTb  0COOEHHOCTH
BHEIIIHETO CTPOCHMSI NTHILL B CBA3H
C MX IPUCHOCOOIEHHOCTBIO K
noJ€Ty. OOBSCHATH CTPOCHHE U
(GYHKIMM  TIeppeBOro  MOKpOBa
TeJla NTHLl. YCTaHAaBJIMBATh YEPThI
CXOJICTBA M Pa3IUuusi IOKPOBOB
[ITUL] U PETITHIINH.
M3yyathb u
0COOEHHOCTH BHEILIHETO CTPOCHUS
OTAL] B XOJ€  BBINOJHEHUS
mabopaTopHOit paboTHlI.
Cobmtonate mnpaBwia pabOThl B
KaOMHeTe, oOparreHust c

OIINChIBATb

1abopaTOPHBIM 000PYI0BaHUEM

Uyueno [ITuipl,
[lepbst nTULIBL,
MHUKpOTIpeTiapaThbl
«IlIepbst UL




16 |OnopHo-gBurarens- |[M3meHeHus crpoenuss  (M3yuuth Y cTaHaB/IMBaTh B3aMMOCBA3b |CKeNeT ronyos

Hasl CUCTEMa IITUIL CKEJICTa ITHUIl B CBA3HU C |OQcoOeHHOCTH CKeJIETa BHCIIHCIO CTPOCHHUA W CTPOCHUSA
PUCIIOCOOICHHOCTBIO K TITHITH, CKeJeTa B CBA3U c
noJsiéty. OcobeHHOCTH CBS3AHHDIC C TIOJIETOM. MPUCTIOCOOJIEHHOCTHIO K MONETY.
CTPOCHUS MYCKYIJIaTyphl XapakTepu3oBaTh ~ CTPOCHHE U
U €€ QyHKIUH. (YHKIMH ~ MBIIMICYHOW  CHCTEMBI
[IpuauHEI cpacTaHus TITHII.

OTIEIBHBIX KOCTEH M3y4yaTh W ONMCHIBATH CTPOCHUE
CKeJeTa MTHUL. CKeJeTa NTUIBl B  Ipolecce
BBITIOJTHEHUS nmabopaTopHOU
Jlaboparopnas pabota paboOTHL.
No 9 CoOmromaTh mpaBwia pabOTHl B
«CtpoeHue ckenera KaOuHeTe, oOpareHus c
ITHITBI) 1abopaTOPHBIM 000PYIOBAHUEM
12 . Kitacc Mekonuraromue, win 3sepu (10 q)

17 |BuyrpeHHee OcoGeHHocTH N3yuuTh CKeneT u OrnuceiBaTh XapakTepHble |BrnaxHble
CTpOeHHe CTPOCHHS OTIOPHO- BHYTPEHHEE CTPOCHHE 0COOCHHOCTH CTPOCHHMS U PYHKIMH |permapaTsl
MIIEKOTTHTAIONMX ~ [ABUTATCIbHOM MIIEKOTUTAIONTIX. OIIOPHO-JIBUTaTENbHON  cUCTEMBI, |[«Kpomuk», ckener

CUCTEMBI. YPOBEHb UCTOJb3Yysl MPUMEPBbl KUBOTHBIX |[MIIEKOITUTAOIICTO
OpraHu3alui HEPBHON pa3HbIX Cpel] OOUTaHUSI.
CUCTEMBI IO [TpoBoauTH HAOIIOICHUS u

CPaBHEHMIO C APYTUMHU
[103BOHOYHBIMHU.
XapakTepHbIe YePThI
CTPOEHUS
UILEBAPUTEIBHON
CHCTEMBI KOIIBITHBIX U
[PBI3YHOB.

Y Cl105KHEHHUE CTPOEHUS
U QyHKIMIA
BHYTPEHHHX OPTaHOB.

JlaGopaTopHas paboTa
Ne 10

«CTpoeHue ckenera
MJIEKOTTUTAIOIIIX)

¢uKcupoBaTh WX pe3ynbTaThl B
X0/I¢ BBINIOJHEHUS J1TabopaTopHOI
pPaboOTEHI. Xapaxrepu3oBaTb
0COOCHHOCTH CTPOEHHSI CHCTEM
BHYTPEHHHUX OpraHoB
MJICKOTIUTAIOLINX 110 CPAaBHEHUIO C
PENTIIINSMY.

ApryMEHTHPOBATh BBIBOJIBI O
POTrPECCUBHOM pa3BUTUH
MJIEKOTTUTAIOIIUX.

Cobmtonate mnpaBuia paboThl B

KaOuHeTe, oOparieHust c
1a0opaTOpPHBIM 000PYAOBAaHUEM




8 Ki1acce

Ne /i [leneBast ycranoBka  [Koi-Bo |OcHOBHBIE BH/IbI JearenpbHocTy [Mcnosib3oBaHue
Tema Conepxanmne ypoka yacoB  |0Oydarommxcs Ha 000pyIOBaHNe
YPOKE/BHEYPOUHOM 3aHSATHH
1 . Opranmsm yenoBeka. O6muii 0630p (5 yacon)

1 |Kunerka: ctpoenue, [CtpoeHune opranusma [M3yduTh CTpoeHHe, 1 Ha3zbiBaTh OCHOBHBIE YaCTH KJIETKH. MuKpocKoI
XUMHIECKUN HEI0BEKA: KIETKH, XMMHYECKHI COCTaB OnuceiBaTh PyHKIHUH OPraHOMIOB. M poBOi,
CocraB u TKaHH, OpraHbl, [KIETKH TaK XKe OObsCHATH  MOHATHE  «(pepMeHT». MHKPOIPENapaTsl,
PKU3HENIEATENLHOCTD o p1cTeMBbI OpraHoB. [TPOIIECCHI PasiuuaTh Tpoliecc pocTa M mponecc — 1adopaTopHoe

MeTo a6l U3yYEHHs pKU3HEIEATEIBHOCTH Pa3sBUTHA. pbopynoBarHe
JKHBBIX  OPFAHH3MOB: OnuceIBaTh MPOIECC JICTICHHS KIIETKH.
aGoNeHHe, BBITOJTHATE ~ Ta0OpaTOPHBINA  OIIBIT,
HAOMI0JaTh MPOUCXOJALINE SBICHUS,
H3MCPCHHC, bukcupoBaTh pe3ysIbTaThI
PKCIICPUMCHT. HaOJIOICHUS, AEIaTh BBIBOIbI.
JlabopatopHast  pabota CoOmomaTh  mpaBuia  paboOThl B
Ne 1 «/leiicTBue KabuHere, oOparieHws c
(pepmeHTa Karanasbl Ha 1abopaTOPHBIM 000PYI0BAHUEM
MEPOKCU/]T BOJIOPO.I»

2 (Txanm Crtpoenne opranuzMa [O600UTUTD u 1 Ornpenensith TTOHSATHSL: «TKaHb», [MUKpPOCKOI
YEJIOBEKA: KJIETKU, yrny61/n“}, 3HAHUSA «CHHAIIC», «Heﬁpornym». I.IPI(i)pOBOfI,
TKaHH, OpraHbl, |yYAIUXCS O PA3HBIX Ha3zbIBaTh TUIIBI U BUIBI TKAHEH MUKPOIIPETapaThl
CHCTEMBI OpraHoB. [BHAAX W THIIOB MO3BOHOYHBIX KHUBOTHBIX. TKaHen
MeTo b1 U3y4eHHs [TKaHeW YeloBeKa PaSJ'II/I?aTB PAsHBIC  BUJIBL - M THIIBI
HBEIX  OPFAHH3MOB: TKaHeI:I. OnuceiBaTh  0COOEHHOCTH
HAGIOCHHS, TKaHeW pa3HbIX THIIOB.

M3MEepeHue,

OKCIICPUMCHT.




UlaGopaTopHas CoOmntonaTh npaBuiia oOpamieHus ¢
padota Ne 2 «Kinetku MUKPOCKOTIOM.
- TKAHH o1 CpaBHHMBATh WIIIOCTPAIIMA B Y4E€OHHKE
MUKDOCKOIIOM C HATYpaJIbHBIMH 00BEKTaMHU.
BbInoHATE HAOMIOJEHHE C IOMOIIBIO
MHUKPOCKOTIA, OIHCHIBATh PE3yJIbTATHI.
CobOmoaTh  mpaBwiia  paboThl B
KaOuHeTe, oOpallieHus ¢ J1a00opaToOpHBIM
000pyI0BaHNEM
2 . OnopHo-aBHraTenbHast cucreMa (8 yacon)
Ckener. Ctpoenune, |Onopa u JBUKECHHE. M3yunts CcTpoeHHUE, 1  [Ha3biBarh yacTu ckenera. PaGota c
COCTaB 1 OnopHo-ABUTaTENIbHAsT |COCTAaB W THIIbI OnuceIBaTh byHKIIIN cKenera. |MYJSKOM
coeqUHEHNE KOCTEN. [CUCTEMA. Metonan! [coenuHeHns KOCTEN OmnuceiBaTh  CTPOCHHE  TPYOUATHIX «Ckerner
Jla6opaTopHast M3ydeHHs YKHUBBIX KOCTEH M CTPOCHUE CyCTaBa. ICJI0BCKAY,
paGoTa Ne 3 OpraHH3MOB: PackppiBaTh 3HAY€HUWE HAJKOCTHHMIIBI, H‘%60P3T0PHOC
«CtpoeHune HaOJII0IeHHE, Xpsllla, CyCTaBHOM CYMKPLV ry04aToro ;ﬂ;pgﬁgﬁzgggm
O CTHOMN TKAHI W3MepenTe, Be"H_IeCTBa, KOCTHOMOSTOBOH MONOCTH, (°  ~
TTaGopatopas DKCTIEPHMEHT KENTOTO KOCTHOTO Mo3ra. OObSICHSTH DeKTpOHHbIE
paora Ne 4 3Ha‘l€HI:I€ COCTABHBIX  KOMIOHEHTOB | o =
«COCTAR KOCTEH» KOCTHOM TKaHU. Brmonsarte AKATLL
1ab0paTOPHBIE OMBITHI, PUKCHUPOBATH.
CkenerrojioBel i |[CkelneT TOJOBBI U |[M3y4uTh CTpOEHUE U 1  (OmuceBath C MTOMOILBIO PaboTa ¢
TYJIOBHIIA TYJIOBHUIIIA. Ckener |ocoGeHHOCTH CKelleTa WLTIOCTPAIH B y4eOHUKE [MYIKOM
KOHEYHOCTEH. [OJIOBBI M TYJIOBHILA cTpoeHue uepena. HazpiBaTh OTAEIBI «Ckener
CtpoeHue cKenera MO3BOHOYHHMKA U YaCTHU MO3BOHKA. YeIIOBEKa
MOSICOB KOHEYHOCTEH, PackppiBaTh 3HaYCHHE YaCTEH MO3BOHKA. (DJIEKTPOHHBIE
Bepx- Heil M HIDKHeNl OOBACHATH CBA3b MEXKJTy CTPOCHUEM M (Ta0IUIbl U
KOHEUHOCTEN GyHKIMSIME TIO3BOHOYHUKA, TPYIHOM [[IaKaThl

KIICTKH




Ckener Ckener koHeuHocTeW [M3yduTh cTpoeHHE HaszbiBarh 4acTu cBoOOHBIX [PaboTa ¢
KOHEYHOCTEH Crpoenue CKeEJIeTa |CKEJIETA MOSICOB U KOHEYUHOCTEH U I05ICOB KOHCYHOCTCH.  MYJISKOM
[p I0SICOB  KOHEYHOCTEH, |CBOGOIHBIX OnuceiBaTh ¢ IOMOIIbIO WLTIOCTpanuil  [Ckener
BepX- Hell M HIDKHEHl |KOHEYHOCTH B y4yeOHMKE  CTPOEHHME  CKeJjleTa [EJIOBEKa»
KOHEYHOCTEH. KOHEYHOCTEH. PackpeiBaTh MPUYHHY [DJIEKTPOHHBIE
«MccnenoBanne pa3an4rs B CTPOCHHMH II0sICA HMIXKHHUX TabJIIbl 1
CTPOGHHS  TIICUEBOTO KOHEYHOCTENM y MYKYHMH M JKCHIIUH. [JIAKaThl
HOSICay BbIBIATE  OCOOEHHOCTH  CTPOEHUS
CKelleTa  KOHEYHOCTEH B XOJe
HAOJI0ICHNS HATYpaIbHBIX O0BEKTOB
[lepBas nmomonib Ornopa 1 1BUKEHHE. M3yunThb MIPUEMBI OmnpenemnsTe TOHATHS: «pacTsbKeHHe», |Pabora ¢
[pu TpaBMax: OHOpHO-)IBI/IFaTeJ'H)HaSI HepBoﬁ IOMOIIIA B «(BBIBUX), «IIEPECIIOM). HassiBath MYJISIKOM
PACTSDKEHUU cucTeMa. 3aBUCUMOCTH OT BUJA MPUSHAKK  PASTMIHBIX  BUJIOB TPaBM «Ckener
CBs30K, BBIBUXax ([IpodmmakTika TPaBMBI. CycTaBoB 1 KOCTCH. OmuebIBaTh  enoBexay»
CYCTaBOB, } TpaBmatusMa. [lepBas ZfélyfgliOCT;g]@;BBonnﬂa Tpl;gx:fm B ?E%ZK;EEIHEHG
[epesoMax KOCTEH  [IOMOILb ITPU TpaBMax AHATH3HPOBATH " 06OBIATE |y care

OTNIOPHO-/IBUTaTEeIIbHON
CHCTEMBI

nHpOpMaIlMi0 O TpaBMax OIOPHO-
NIBUTATENILHOM CHUCTEeMbl M TIpuUéMax
OKa3aHHsd TEpBOM MOMOLIM B XOJE
pa3paboTKu u OCYILIECTBIICHUS
rogoBoro mnpoekta «Kypcel mnepBoit
MOMOIIH JUISl INKOJIBHUKOBY




buznyecKuX Harpy30K

MBIIIIBI Ornopa 1 IBI>KEHHE. PackpbIiTh CBSI3b PackpbIBaTh CBsA3b PYHKIMU U CTPOCHHUST [MHUKPOCKOIT
OnopHo-BUTAaTENbHAS  |(PYHKIIUN u Ha  IpUMepe  pasimuuuil  Mexay [uudpoBoi,
crcTeMa. MeTobl [CTpOeHHs, a  TaKke [JIAAKUMM U CKEJIETHBIMU MBIIILAMH, [MHKPOIpErapaThl
3yUCHIS JKHBBIX [pa3/THIHiA MEITY MUMHYECKUMHU W HKEBaTEJIbHBIMU }

) MBIIIIIAMHU. MBIIIICYHOM
OpPTraHU3MOB: 18 IKUMA u .
OnuceBaTh ¢ MOMOIIBIO WIUTFOCTPALMH  [TKaHM.
HaOII0ACHIE, CKEJICTHBIMU N
B yqe6H1/1Ke CTPOCHHUE  CKCJIICTHOU QHeKTpoHHme
3MEpEHue, MBIIIIIIAMU YeJIOBEKA.
MBIIIIIIBI. Ta0JTUIIBI
PKCIIEPUMEHT. .
- 5 OnuceBaTh YCIOBUS HOPMaJIbHOM
PaKTHHCCKasl paboTa- pabOTHI CKEJIETHBIX MBIIIIII.
«3ydeHne HaspiBaTe OCHOBHBIE TPYIIIBI MBIIIII.
PACITOJIOKEHNA MBI PackpblBaTh  NPUHIUI ~ KpEILUICHUS
TOJIOBBI» CKEJIETHBIX MBIIIII] Pa3HBIX YaCTEH Tea.
BriaBisTh 0COOEHHOCTH
PacIoJIOKEeHUs MUMHYECKHIX u
’KEBATENIbHBIX  MBIIII] B XoJe
HaOJIIOICHHS HATypaTbHBIX 0OBEKTOB

PaboTa mbIg Ornopa 1 1BUKEHUE OOBACHUTH MEXaHU3M Onpenenarsb MTOHATHS «mpiel- [[{udposas
OnopHo-ABUratenbHast |[pabOThl MBI U QHTArOHUCTBI», «MBIIIIBI- [1TabopaTopus o
cucrema. MeTtoapl [IpUYUHBI CUHEPrUCThl». OOBICHATH  yCIOBUS (DU3HUOJIOTHH
M3y4eHUS KUBBIX [HACTYILICHUS ONTUMAJILHOM paboTsI MBIIIL. |(JaTYUK CHIIOMED)
OpraHU3MOB: yromieHus. CpaBHUTH OnuceiBaTh J1Ba BUJa PadOTHI MBbIIIIL
HaOII0/IeHNE, TMHAMUYECKYIO u OOBACHATD TPUYUHBI  HACTYIUICHUS
M3MepeHue, CTaTHUYECKYI0 padoTy YTOMJICHUSI MBIl W  CPaBHUBATH
PKCIIEPUMEHT MBIIIIII. TMHAMHYECKYIO U CTaTUYECKYI0 paboTy

MBI 1o 3TOMY MIPU3HAKY.
DopMynHpoBaTh IpaBuUja TMTUEHBI

3 . KpoBb u kpoBooOparenue (9 qacos)




KPOBBIO JISTYILIKH

CBEPTHIBAHUSA KPOBH U (Paronuros.

BbINOIHATH nabopaTopHbIe
HAOI0ICHUS c MOMOIIIbIO
MUKPOCKOTIA, bukcupoBaTh

pe3ynbTaThl HAOMNIONICHHIA, JIeNaTh
BBIBOJIBI.
CobOmoath mpaBuiia paboOThl B

KaOHHETE, oOpareHus C
1abopaTopHBIM 000PYIOBAaHHEM

BHyTpeHH 1 Tpanciopr  BemecTs. [M3yuuts OnpenensaTb MNOHATHS:  «TOMeOcTas3», [MuKpockon
cpena. 3HaueHue |BHYTpeHHss cpena [BHYTPEHHIOK Cpeay «(OPMEHHBIC HIEMCHTBI KPOBI, 1M (poBOi,
KPOBH U €€ COCTaB [OpraHu3Ma, 3HAuYCHHE |OpraHu3Ma 4ejoBeKa, «II1a3May», «@HTHICH», «@HTHTEJIO0».  IMUKPOIpeaparhl

ed MIOCTOSTHCTBA. €€ CTPOEHUE, COCTaB OOBACHATH CBSA3b MEXKIY TKAaHEBOiH

KpoBeHOCHas ¥ 1 QyHKUMH. PKUIKOCTBIO, JMM(OH © IUIa3MOi

mMdaTnaeckas KpoBH B opranuzMe. OnHCHIBaTH

crcrembl. Kposs. ¢yunkuuu kposu. Ha3piBath QpyHKINN

TTiumda. MeTo 6! SPUTPOLIUTOB, TPOMOOIIMTOB,

M3yUYCHUS YKHMBBIX JIEHKOITUTOB.

OpTraHM3MOB:

HaOJII0ICHHE,

M3MepeHue,

OKCTIEPHMEHT. OnuceIBaTh BKIIAJI PYCCKON HAayKd B

JlaGopatopHas paboTa Pa3sBUTHEC MCIULIUHEI.

No 5  «CpaBHeHHe OnuceiBaTh c MIOMOUIBIO

KpOBH  WemoBeKa  c WIITIOCTpalMi B yueOHHUKe IpolLece




10 |dBwxenue kpoBu no {Ipancnopr  BewmecTB. (M3y4uTh HMPUYUHBI OnucelBaTb ¢ IOMOULIBIO Lludposas

cocyaM. KposeHnocHas U |IBHXKCHHS  KPOBH WTIOCTpaliMii B y4eOHHKe naGopatopust
muMpaTryeckas 10 COCyaM. CTpOEHHE cepaua M Ipolecc 10
CHCTEMBI. KpossiHoe CEepJICYHBIX COKpalIeHu M. (buznoIoruH
aBlIeHUE U IIyJIbC. CpaBHUBATH BUJIbI (maTuuk
MeTo b1 V3Y4EHUS KPOBEHOCHBIX COCYIOB MEXIY UCO)
PKUBBIX  OPraHHU3MOB: co00il. OnucelBaTh CTPOECHHE
HaOJI0/ICHNE, KPYroB KPOBOOOpaIeHHSI.
3MEpeHue, [TornMaTh paznuuue B
OKCIICPUMCHT. VCIIOJIb30BAHUH IIPUJIAraTeIbHOIO
[IpaxTiieckas  pabora «apTepUabHBIIN» MPUMEHUTEIHHO
«Omnpenenenne  HCC, K By KDOBU M K COCyJIaM
CKOPOCTH  KPOBOTOKa»,
«UccienoBanue
pedaexTopHOTO
[pUTOKAa  KPOBH K
MBILLIIAM,
BKJTIOUUBIIAMCS B
paboTy»

11 |Perymsmus pabotel  [KpoBeHOCHast u |M3yunth paboty PackpbiBaTh noustus:  |Lludposas
cepana U CoCyaoB. UM aTuyecKas cepaua oT «TPEHUPOBOYHBII addekT», |mabopaTopus
[Ipenynpexnenne  [CUCTCMBL. Bpen  |pusmaeckux «(pyHKITHOHATIbHAS npoba», [0o
3a00JIeBaHHIA Ta0AKOKYPEHHU. Harpy3oK ¥ BIMSHUS «1aBAIAs TTOBA3KAY, GKIyT». usmronorun
cepaua 1 CoCyzoB. MeTo Al H3yeHuUS HEraTUBHBIX

PKUBBIX  OpraHu3MoOB: |(bakTOpOB OOBSACHATH BAKHOCTh |(apTepHalib-
HaOII0/IeHNE, OKpYKaIOIIeH cpebl. CUCTEMATUUYECKUX (buznuecKux |goro
U3MEpeHue, Harpy30K TUIS HOPMANBHOTO |1apyenys)
HKCTIIEPUMEHT cocTosiHMA ~ cepaua.  Pasnuuarte
[IpakTrueckas MpU3HAKA  PAa3NUYHBIX  BUJOB

pabora: KPOBOTECUCHHIA.

«JI0Ka3aTeNnbCTBO AHanu3upoBaTh M 0000ImaTh

Bpena WHPOPMAIIMIO O  TIOBPEXKACHUIX
Ta6aKOKYpEHHS» OpraHoOB KPOBEHOCHOH CHUCTEMBI U

rpuémax OKazaHusa IEepBOM
[MOMOIIA B XOJA€ MNPOJOJLKEHUS




pa6OTI:I Haa TOTOBBIM IIPOCKTOM

«Kypcel  mepodl moMomM s
[ITKOJIbHUKOB)

12 |O6o6meHue o YKperuieHue 310poBbs. [Bocrmranue Pasmuyare mnpusHaku pasnmuusbX [{ndpoas
Teme 3 Brusiane  ¢uznueckux OepeKHOro BUI0B KPOBOTECUEHHUI. naboparopus
Briusinue YIpKHEHU I HA |yrHOMIeHHs K OnuceIBaTh c MOMOIIBIO  |17q
u3nUecKux OpPraHbl M CHCTEMBl |opoeyy  3n0n0BBIO, WJUTFOCTPALII B }:‘IC6HI/IKC MEPEL | spomorim
VIpakHeHnH ~— Ha  |[OPTAHOB. Mertoapt pEBETHE HHTEpECA OKa3aHusi T[EepBOM TMOMOUIM B (narank UCC u
ceprieuHo- 3y4ECHHS JKUBBIX « H3yseHHIO 3aBUCUMOCTH oT BHJA ADTEPHATLHOTO
COCYIACTYEO OpraHU3MOB: KPOBOTEUYEHMUSI.

HaOJIIOIEHHE, npeamera. BhINONHATE ~ ONBIT  —  Gparn [AABICHHS)
cucTeMy U3MepeHue, (G YHKITMOHATILHYIO po0y;
DKCIIEPUMEHT. bukcupoBaTh pe3yNbTaTHI;
[IpakTuueckas padora: [IPOBOJIUTh BBIUMCIEHUS W JeNaTh
«DyHKIHOHAIbHAA OLIEHKY COCTOSIHUSA cepaua 1o

CepACYHO-COCYTUCTAs
poOay

pe3yapTaTaM OIIbITa.

Cobmonath mpaBuiia padboThl B
KaOHHETE, oOpareHus C
1ab0pPaTOPHBIM 000PYTOBAHUEM.
AHanu3upoBaTh M 0000maTh
WHGOPMAILIMIO O TOBPEKICHUSIX
OpraHOB KPOBEHOCHOU CHUCTEMBI U
npuémax OKa3zaHUus IepBOM
MOMOIIM B XOJIe¢ MPOJOJDKEHUS
paboOThl HaJ TOTOBBIM TMPOEKTOM
«Kypcbl  mepBoii  TmoMomM ISt

HIKOJbHHUKOB»




4 . JIsixaTenbHas cuctema (S5 4acoB)

13 |Ctpoenue nerkux. |[IpIxaHue. N3yunts 1 OnuceiBath  cTpoeHue  n€rkux |[{udpopas
["a3000MeH B [lpIXaTe/bHAsT CHCTEMA. |cTpOeHHE JIEerKHMX YEJIOBEKA. OOBACHSTE  |{maGopaTopus
lerkux u Tkapgx. || @3000MeH B JETKUX U |, MEXAHIEM MPEHMYIIECTBA aTbBEOJISAPHOIO |10 5kOIOI UK

TKAHSX. Metonst | .o 06mena. CTPOCHNS JIETKHX 110 CPABHEHUIO CO |1y
W3YYCHUS KUBBIX CTpOCHUEM JTETKUX Y loxuen
OpraHM3MOB: MpeJCTaBUTENIeH JIPYTUX KIIACCOB
HaOJII0ICHNE, 103BOHOYHBIX KHBOTHBIX. yrjepona,
N3MEpEHHE, PackpbIBaTh pojib reMoriaoduna B |[KACI0POaa,
DKCIIEPUMEHT. razooOMeHe. BJTaKHOCTH)
JlaGopatopras pabota BrImoaHsaTes J1a00paTOPHBIA  OTIBIT,

Ne 6 «Cocras nenatb  BBIBOJ 10 pe3yJbTaraM
BIIHIXaEMOTO u ombiTa.  CoOmomate  TpaBHia
BBIJIBIXaEMOTO paboThl B KabWHETE, 0OpalieHus ¢

BO3TyXa» 1abopaTopHBIM 000PYIOBAaHUEM

14 |/IpixaTenbHble J{p1xaHue. CdopmupoBarb 1 OrnuceiBaTh ¢byukimu  |[{udposas

ITBIKEHUS J{prxaTenbHast 3HAHUs O MEXaHU3Me nuapparmel. HaseiBate Oprasel,  |jaGopatopus
cucTeMa. Bpen  |mbIxaTenbHBIX Y4acCTBYyIOIIHE B Hponecee g
TabaKOKypEHUSI. TTBIDKCHUM, ABIXAHHL. . busHoIoTNH

BbIIOMHATE  1Ta00OpaTOPHBINA  OIBIT
MeTo1b1 U3y4yeHUsl [pa3BUBaTb  IIOHATHE . . |(mnaTuuk
HAa TOTOBOW (WMJIM M3TOTOBIIEHHOM
PKUBBIX ~ OPraHU3MOB: |[«I'a3000MEHY. JaCTOThI
CaMOCTOSITEIIBHO) MOJIENH,
HaOJII0IeHHUE, TTBIXaHUS)
HaAOI0ATh MIPOUCXOIAIINE
U3MepeHue,
SIBIICHUSI W OIKCBHIBATh IPOLIECCHI
DKCIIEPUMEHT.
BIoxa u Bbioxa. CoOmronats
JlaGopaTopnast pabora
npaBujia paboOTel B KaOWHETe,
Ne 7 «/IpixaTenbHbie
oOpamieHuss ¢ J1abopaTOpPHBIM
MBUOKEHUS Perymnsims
00opyI0BaHHEM
TBIXQHUSL.
15 |bone3nuopranoB  |[‘uruena opraHoB |[lo3HaKOMUTBCS C 1 PackpbiBaTh MOHsATHE <«OkU3HEHHas|[udpposas
IObIXaHUA nepixanus. 3a0oJieBaHUsA |OCHOBHBIMU EMKOCTD JIETKUX). J'Ia60paT0pI/I}I
OpPraHOB JAbIXaHWS U UX [BUJIAMHU OOBACHATE ~ CyTh  OMACHOCTH |10 5KOIOTUH
[IPELYIPEKICHUE. 3a0051eBaHMH 3a0071eBaHIS I'puMInom,
MH}ekonHbIe OpraHoB [JbIXaHMs, TyOepKyn€3oM — JETKHX,  PaKoOM
NIErKuX.

BLISIBUTD ITYTU




3200JICBaHHS K MEPBI X  [3aPAsKCHUS K MEPBI Hasbisath bakTopel, |(HATYHUK OKHCH
npodunaktuku. Bpen |[mpoduiakTuky. CIIOCOOCTBYIOIINE 3apaKCHUIO  |yrIiepo/ia)
Ta0aKOKYPEHHUSI. TYOEPKYIIE30M JIETKUX. nabopaTopust
[TpakTucckas paboTa: HazpiBaTh  Mepbl,  CHWXAIOILIHME 1o
BEPOSTHOCTh 3apaKeHUs
«Ornpenenenue ¢duznonoruu
0OJIe3HSAMH, TEepPEeIaBaCMbIMU Yepe3
3alIbUICHHOCTH BO3/TYyX. PackpeiBaTh croco6 (narmc
BO3/TyXa» MCIoNb30BaHus  (umooporpaduu | TaCTOTHI
I OUArHOCTHUKH — ITATOT'€HHBIX JIbIXaHUsT)
n3MeHeHuid B JNErkux. OOBICHATH
Ba)KHOCTh TUTHEHBI IMOMEIIEHUN U
BIXaTeNbHONM  TMMHACTUKH IS
3I0POBBS YETIOBEKA.
[TpoBOIUTE OMBIT, (PUKCHPOBATH
pe3yabTaThl W JIeJaTh BBIBOJ IO
pe3yabTaTaM OIIbITa.
CoOmomath mpaBmia pabOTHI B
KaOHHETE, oOparneHus C
1abopaTOPHBIM 000PYIOBAHUEM
5 . [IumeBaputensHast cuctema . (7 4acoB)
16 |3nauenue numm u ([Iuranue. N3yuuth 3HaueHHE 1 Ornpenensath IOHATHE |DJIEKTPOHHBIE
e€ cocTaB [TuieBapenue. U CTpPOEHUE «numeBapenue».  ONUChIBAaTL € |TaGuuubl U
[TuieBapuTeabHas pa3IMYHBIX OPraHoOB HOMOTIIBIO HILTIOCTPALHi B |mrakatsl.
CHCTEMA. MeTtoapl [UIIIEBAPECHUS. yaeOrmKe . CTPOCHHC Hudposas
MUIIEBAPUTEILHON CHCTEMBI.
U3yUYEHHS JKHBBIX naboparopust
HaspiBaTh  (QyHKUIMU  pa3IUYHBIX
OpraHU3MOB: OpraHOB MTHIEBAPCHHUSL. 10 DKOJIOTHU
HabIIO/IeHIE, HasbiBaTh MecTa BIIAJICHUS (maruuk pH)
U3MCPCHHUC, MULLEBAPUTEIBHBIX )Kenes B
DKCIIEPUMEHT. MUIIeBAPUTEIbHBIN TPAKT.
[IpakTrueckas pabora: BEITIONTHSATE OMBIT, CPAaBHUBATH
«Ornpenenenue pe3yIbTATHI HaO0II0ICHUS c
MECTOITOI0KEHUS OTIMCAaHUEM B YUCOHHKE

CJIFOHHBIX KCJIE3»




17 |llumeBapenue B [[Iuranue. PackpbiBaTh 1 PackpeiBath  (yHkiuu  citoHsl.  [[{udposast
pOTOBOfI IOJIOCTU U HnmeBapeHHe. (bYHKLII/II/I CIIOHBI " OnuceIBaTh CTPpOCHHUEC Ha60paT0pH;1
B JKEITy/IKE [TuieBapurenbHast PKEIYZIOUHOTO  COKa PKEITyI0YHOM CTeHKH. HasbiBath |o  skomoruu

crcTeMa. Mertop st nporecca AKTHBHbIC BEWECTBY, | orqyyc pH)
M3y4CHUS KHBBIX NelicTByIOIME  HAa  MHIIEBOM
MHUIEBAPCHUSI.
OpraHN3MOB: KOMOK B KEIyJKe, U UX QYHKIIH.
HaOIroIeHNE, BrIOTHATH nabopaTopHbIe
M3MepeHue, OTIBITHI, HaOIro1aTh
OKCTIEPHMEHT. MPOMCXOISIINE SBICHUS U JIENaTh
JlaboparopHas paboTa BBIBOJI 10 pe3yJbTaTam
Ne 8, 9 «JleiicTBue HaOIIOCHUN.
(beMEHTOB CIIFOHBI Ha CoOmtonate mnpaBuwiia paboOTHl B
Kpaxmamy, «J/leiicTBre KaOuHere, obpaeHust ¢
(bepmerTOB mabopaTOpPHBIM 000PYI0BAHUEM
PKEITyJJOYHOTO COKa Ha
Oenku
6 . OOMeH BelecTB ¥ dHEpruK . Buramunsl (3 4acoB)
18 |Hopwmsl nuranus PanonansHoe Y CTaHOBUTH 1 OnpenensaTb MNOHATHA «OCHOBHOM |[{udpoBas
nmutanue. HopMbl ¥ RZagucumocts 00MEHY, «OOIIH 0OMEH. naGopatopust
[PEKUM MMUTAHUSL. MEK LY THIIOM CpaBHUBATH OpPraHU3M B3POCJIOTO |,
MeTopl M3YHCHHA |00 o ocTh " pe6eHKa6 N0 MOKASATENAM |4yopo orpm
: OCHOBHOTO OOMEHa.
DKUBBIX ~ OPTaHU3MOB: | oo obo o " (naranx
HAGITIOICHHE OOBACHATD 3aBUCHMOCTb MEX]Y
2
3MepeHHe HOpMAMU - TTATAHMA, THIIOM JICSATEIBHOCTH denoBeka u | aciOThl
Mpaxricexas pagora: yepes OCHOBHBIE HOPMAMH TIHTAHHSL. TTBIXQHUS,
" [NOHATHA: [IpoBOMTH OLICHUBAaHUE qCC,
«Onpenenenue 5 06
[ DCHUPOBAHHOCTH ««(OCHOBHOU OOMEH», TPCHHPOBAHHOCTH OpraHusMa ¢ (@PTCPHAIBHOTO
«o0Iui OOMEH». [TOMOIIBIO (yHKIMOHANTBHON AABJICHAS)
OpraHu3Ma o
. npoObl, (UKCUPOBATh PE3yIbTATHI
(b yHKIIMOHAJIBHOM
U Jlenath  BBIBOJ, CpaBHMBasd
npo0e»
HKCIIEPUMEHTAIbHBIE JIaHHBIE C
HTaJOHHBIMU

8 . Koxa . (4 yacoB)
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PoJip KOXu B
TEPMOPETYJISALUN

Ponn KOXU B
TEPMOPETYJISALIUH.
3akanuBanue. Oka3zaHue
[IEpBOM IIOMOIIU IIPU
TEIJIOBOM M COJIHCYHOM
yaapax

PackpbiBaTh poJib 1
KOKU B
TEPMOPETYJIALINN.
OnuceiBaTh MPUEMBI
IIEPBOM IMOMOIIY IIPU
TEIUIOBOM U
COJIHEUHOM YJape.

Knaccuduruposatsb PUYHHBI
3a00J1€BaHUM KOXKHU.

HaspiBaTh Npu3HaKy 0Xko0ra,
0OMOPOXKEHHS KOXKH.

OnuceiBaThb MEpbI, NPUMEHSEMbIE
Opu  OXKOrax,  OOMOPOKEHHUSIX.
OnuceBaTh CHUMIITOMBI
CTPUTYIIEr0  JIMIIAasi,  YECOTKH.
HasbiBath Mepbl  IpoUIaKTHKU

I/IH(i)eKHI/IOHHI)IX KOKHBIX
3a0osneBanuil. OnpenenaTh MOHITHE
(TEPMOPETYISLIUS. OnuceiBaTh

CBOMCTBA KOXKH, ITO3BOJISIOININE €M
BBITIOJTHATH ~ (YHKIIMIO  OpraHa
TEPMOPET YIS, PackpriBath
3HAYCHHE 3aKaJIMBaHUS TUTST
OpraHuzMma.

OnuceIBaTh BU/IbI 3aKATHBAIOLIUX
poLETyp.

Ha3plBaTe  mpH3HAKM  TEIJIOBOIO
yaapa, COJIHEUHOTO yjapa.
OnuceIBaTh MPUEMBI MepBOM
MOMOIIM TIPH TEIUIOBOM  yAape,
COJIHEYUHOM YJIape.

AHanu3upoBath M 00001IaTh
uHGOPMALIMIO O  HAPYIICHHUSIX
TEPMOPETYJSILUM,  MOBPEKICHUAX
KOXHW U TIpUE€Max OKa3aHUs MEPBOU
MOMOIIM B XOJI€ 3aBEpPLICHUSA
paboTel Haj mpoekToM «Kypch

nepBoﬁ MNOMOIIIH IJIS HIKOJBbHHUKOB

[Mudposas
naboparopust

o
busnonorNN
JaTYUK
TEeMIIepaTypbl
Y BJIQKHOCTH)

10 . HepBHas cucrema (5 gacoB)
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ABTOHOMHBI

OTHEN HEpPBHOU
CHUCTEMBI.
HeliporymopaibHa
SIpET YIS

HeliporymopainbsHas
pEryIsaus IPOLIECCOB
KHU3HCACATCIBHOCTHU
OpraHusMa

M3yuuthb cTpocHUE U
3HAYCHUE

CHCTCMbI

ABTOHOMHOM HEPBHOM

Ha3zpiBaTh 0cOOEHHOCTH PabOTHI
AQBTOHOMHOI'O  OTJEJIa HEPBHOU
CUCTEMBI.

Paznuuath c IIOMOLIBIO
WJUTFOCTPALIHT B y4eOHUKe
CUMIATHYECKUI )|
[apacUMIIaTUYECKUI  MOJOT/IENbI
AQBTOHOMHOI'O  OTJE€la HEpPBHOM
CUCTEMBI ~ TI0  OCOOEHHOCTSIM
CTPOCHHUSL. Paznuuars
[apacCUMITATUYECKUI 51
CUMIIATHYECKUH MOJOTAENBl IO
0COOEHHOCTSIM BIIASTHUS Ha
BHYTPEHHHE OpPTaHBI.

OOBACHATP Ha MpHUMEpEe peakluu
HAa  CTpecc COIIaCOBaHHOCTD
paboTHI Kenes3 BHYTpPCHHEH
CEKpellMh MW OTIEJIOB HEPBHOU
CHUCTEMBI, paznuuune MEXITY
HEPBHOM u TYMOPAJIbHOM
perynanuen mo oduiemMy xapakrepy
BO3/ICUCTBUS HA OPraHU3M.
BbINOMHATE  ONBIT,  HAOIIOJAThH
[IPOUCXOSIIINE IIPOLIECCHI u
CpaBHUBAaTh MOJIy4YE€HHBIE

PE3YJIbTATHI OIbITA C OXKXHUAACMbIMU

(omMCaHHBIMU B TEKCTE YUeOHHKA)

[{udposas
nmaGopatopust
10
(bu3noIorIH
TaTYNK
apTepHaIbHOTO
TaBJICHUS
(Tymnbca)

9 kJace

Ne /i1

Tema

Conepxanue

LleneBast ycTaHOBKa
ypoKka

Kos-Bo
JacoB

OCHOBHBIC BUJIBI  JIEATCIBHOCTH
oOyJaronuxcs Ha
YPOKE/BHEYPOUHOM 3aHSATHU

cnonbp3oBanue
00opyIoBaHMe




1 . 3aKOHOMEPHOCTH KHU3HH Ha KiIeToYHOM ypoBHe (10 1)

MHuoroob6paszue
KJICTOK

O06001IeHHEe panee
M3Y4eHHOTO
MaTepuaa.
MHoroobpasue THUIIOB
KIIETOK:
CBOOO/THOKUBYILIUE U
oOpasyromue  TKaHW,
MPOKAPUOTEHI,
PYKAPHUOTBL. Porb
YYEHBIX B  H3y4YECHUU
KIIETKHU.

JlaGopaTopHas paboTa
Ne 1 «MuoTrooOpazue
KJIETOK 3YKapHOT.
CpaBHEeHUE
[PACTUTENBHBIX U
PKUBOTHBIX KIIETOK»

M3yunts
MHOTOOOpa3ue
KJIETOK JYKapuOT
17§ BBISIBUTH
OCOOEHHOCTh WX
CTPOCHUS Pa3HBIX
11apCTB

1

OHpGI[GJ'ISITB OTJIMYUTCIIBHBIC
MMPU3HAKK KJIICTOK IIPOKApHUOT H

pykapuoT. [IpuBoauTh mNpUMEpHI
OpraHu3MOB MPOKAPHUOT u
PYKapHOT.

XapakTepu3oBaTh
CYIIECTBEHHBIC MIPU3HAKH
PKU3HEIEA TEIIbHOCTH
CBOOO/HOKUBYIIEH KJIETKH U
KJICTKH, BXOJAIIEH B COCTaB
TKaHM.

HassiBaTh MMEHa YIEHBIX,

MOJIOKMBIINX Ha4YaJl0 H3YYCHHIO

kieTkn. CpaBHHBATh CTPOCHHE
PAacCTUTENbHBIX U KMBOTHBIX
KJICTOK.

DuKCHpOBaTh pe3ybTaThI

HaOJTFOICHUH U JIeTIaTh BBIBO/IBI.
CoOmronaTh TpaBuiaa pabOTHI B
KaOHHETE, oOpareHus C
mabopaToOpPHBIM 000PYTIOBaHUEM

Mukpockon
111 (pOBOIA,
MHUKpOIIpENaparsl.




XUMHUUECKHE O0600mmenmne panee |[M3yuuts Pa3nuuare ¥ Ha3bIBaThb OCHOBHBIE |[MHKPOCKOI
BEILIECTBA B KIIETKE  |[M3Y4EHHOIO XUMUYECKUN COCTaB HCOPTraHMICCKUE M OPTaHUYCCKUC  pPOBOI,
MaTepuana. Y pasHBIX  THIIOB BCHICCTBA KICTKH. mabopaTtopHoe
Oco6eHHoCTH KIIETOK. ObpschaTs  QynKimn . BOZBL,  5GopynoBanue 1o
XMMHUYECKOTO  CcOCTaBa MUHCPAJILHBIX BCLICCTB, OCIIKOB, 3y yemo
o JIEBOJIOB JIUMUIOB u
PKUBOM KIIETKU U €ro T 7108, A XUMHUYECKOTO
HYKJIEHHOBBIX KHUCJIOT B KJIETKE.
CXOJACTBO Yy Ppa3HBIX . COCTaBa KJIETOK
CpaBHUBAaTh XUMHYECKUN COCTaB
TUITOB KJIETOK.
- KJIETOK >KUBBIX OPTaHU3MOB U TE€J
COPTaHIHICCKIe 1 HEKXUBOU IIPUPOJIBI, JlenaTh
OpraHu4ecKue BLIBOJIEL
BEIECTBA KIIETKHU.
Conepxanue BOJIBI,
MHUHEPAJIBHBIX  COJIEH,
YTJIEBOAOB,  JIMIHJIOB,
OeIKOB B KIETKE U
OpraHu3Mme. Nx
byHKITIN B
KU3HEIEATEIIbHOCTH
KJICTKH
Crpoenue knetkn  [CTpykTypHble  4YacTu [M3yuutes  QyHKIMH Pasnmuyare  ocHoBHble 4actu  |LludpoBoit
KJICTKH: MeMOpaHa, OpPraHOHUJIOB KIIETOK, keTkd. HaspiBaTe M 0OBACHATH MUKPOCKOII
AApO, LUTOINIA3Ma C |BRLISBUTH Hx CYIICCTBCHHBIC IIPU3HAKU BCCX  |y1oTOBBIC
OpraHoOMIaMH . qacgen KJIETKH. CpaBHI/IBilTL MHKPOIPEAPATEI
) 0COOEHHOCTH KJIETOK pacTeHUI U
BIITIOHCHIAMH 0COOEHHOCTH. p
OpraHouspl KIETKH U PKUBOTHBIX
150:4 @YHKHI/II/I BBIZ[GHHTB u HAa3bIBaThb
MeMGpaHHbIe - CYILIECTBEHHBIE IPU3HAKU
HeMeMOpaHHbIe lc)Tpoe:HI/I;{ OpraHOUJOB.
JAUYaTh OPraHOMJbl KJIETKH Ha
OpraHoM/Ibl, a3 OpraHoui ©
pPHUCYHKE y4eOHHUKA.
OTJIMYHUTEIIbHBIE
OOBACHATh (PYHKIIMU OTAEIBHBIX
0COOEHHOCTH 174
OpPTraHOMJIOB B
CTpO€HHUs U (PyHKIUU
PKU3HEAEATENbHOCTU

PaCTUTEIBLHOMN "u ’KUBOTHOH

KJIICTOK




PasMHOXEHHE PasmHOXEeHHE KIETKM [M3yuuTh 1 XapakTepu3oBaTh 3HadeHue pas- [[{udpooit
KieT- Ku ¢ eé [IYTéM  JIENICHUS  — [KU3HEHHBIA  IMKI MHOJXCHHMS KIICTKH. MHKPOCKOII
YKU3HECHHBIN [TUKIT obuiee CBOHICTBO oo MaTiaeckoit CpaBHMBATh  JCNCHHE KICTKU |yroroBpIe
IJICTOK KJIETKH Ha TIpUMepe IPOKAPHOT M SYKApHOT, ACHATE ypyyenompenaparsl
OJTHOKJIETOYHBIX U BBIBO/Ibl HA OCHOBE CPaBHEHUSI.
MHOTOKJIETOYHBIX JICHALIHXCA KICTOK OnpenesnsTe MOHITHS «MUTO3» H
OpPIraHU3MOB. iKopellika Jiyka «KIJICTOYHBIN LIUKID».
Kiterounoe nenenue y DukcrpoBarb pE3yJIBTaThI
[IPOKapUOT — JIEJICHHE HAOMIOAEHUM,  QopMynHpOBaTh
KIICTKH HAaJIBOE. BBIBOJIBI.
JleneHue  KIETKH Yy CobmoiaTh mpaBuia paboThl B
HyKapuoT. Mutos. KaOuHeTe, oOparieHust c
Da3bl MUTO3a. 1abopaTopHBIM 000PYI0BaHUEM
JKn3HeHHbBIH ITUKJI OODBACHATH MEXaHH3M
KIICTKU: unrepdasa, pacripesieieHus
MUTO3. Paznenenue HACJIEICTBEHHOTO MaTepuaa
KJIETOUYHOT'O MEXIy  OBYMs  JOYEPHUMH
COJICPKHMOI0 Ha [BE KJIETKaMU Yy  TNPOKapuoT |
JIOYEPHHUE KIIETKH. 9YKapHOT.
JlaGopaTopHas paboTa HaspiBaTh ©  XapakTepU30BaTh
Ne 2 CTaJUH KJIETOYHOI'O IIUKJIA.
«PaccMaTpuBaHme HaGnronath U OIMCHIBATH
MUKPOTIDENapaToB ¢ NessIuecss KIEeTKH 10 TOTOBBIM
NETAIAMUCS MUKpOIIpenapaTam.
KJICTKaM I
2 . 3aKOHOMEPHOCTH JKU3HH Ha OpraHu3MeHHOM ypoBHe (17 u)
baktepun u Bupycol [PazHooOpasue  dopm |[M3yuutsb 1 Bo1aenars cymiectseHHble  |[{udpoBoii
OpPraHU3MOB: CYILLICCTBEHHBIE [IPU3HAKKU OakTepui, MUKPOCKOI "
OJIHOKJIETOYHEIE, [IPU3HAKH IHaHOOAKTEPUi U BUPYCOB. OTOBBIE
MHOTOKIIETOUHBIE U |0aKTepHii, OObACHATE  (Ha  KOHKPETHBIX |\yeponperaparsl
HEKJIETOUHBIE. maHoOakTepuii U HpHMepaVX) CTPOCHHE H SHATCHUC IGaxTepui,
Bakrepun KaK [BHPYCOB Oaxrepui, —1MaHOOAKTEPUH M |yaGopatoproe
OJTHOKJIETOUHbIE BUpycoB.  Paccmatpusath 1 060pyI0BaHKE
osIepHbIe OOBSICHSTD 10 PUCYHKY yueOHHKa U1 buKCaIy 1
Opranm3Mmbl.  Bupycsl fiporecce
KaK HEKJIeTOYHast




(bopma KHU3HU.

OTIIH4YUTENLHBIE

0Cc0OEeHHOCTH OaKkTepuit MPOHUKHOBEHUS BHPYCA B KJIETKY M [OKPAIIIMBAHHS
1 BUPYCOB. 3HaUEHUE €0 pa3MHOXKCHUA. GakTepuit o
OaxkTepuil U BUPYCOB B [IprBoUTH npumeps! | ['pamy
nprpose 3a00JICBaHNI, BBI3BIBAEMBIX
OaKTepusMU U BUpYycaMu
PacturtenbHbIN ['11aBHBIE CBONCTBa |YTIyOUTH u Boe1aemnsats " 00600mate  |[ludpoBoit
OpraHu3M M  €ro paCTeHHﬁI 000011aTh CYLICCTBCHHBIC IpU3HAKKM  |[MHUKPOCKOII U
0COGEHHOCTH aBTOTPO(HOCTS, CYILLIECTBEHHBIC pPacTeHMd M PACTUTEILHOM  |[FOTOBbIE
HECIIOCOOHOCTb K ipussaku pacremwit KJIETKU. MUKpPOIpENnaparsl,
aKTUBHOMY . XapakTepu3oBaTb  OCOOEHHOCTH |[1TabOpaTOpHOE
17 pacTuTeabHON
[epe/IBIKEHUIO, MPOIIECCOB  JKU3HEICATEIBHOCTH [000pyJOBaHHE
Dpa3MeIIeH e OCHOBHBIX | ¢ KA: pacTeHWil: MNWTaHWA, JAbIXaHUS, |UIA
qacTelli — KOpHS U (doTocuHTE3a, pAa3MHOKEHHUS. [IPUTOTOBJICHUS
nobera — B JBYX CpaBHMBaTh 3HAu€HHE IIOJOBOIO [BPEMEHHBIX
pa3HbIX cpenax. 17} Oecromnoro Croco00B  [MUKPOIIPENApaToB
OcobenHocTH pPasMHOXKEHUs pacTEeHU, nenaTh
PACTUTENILHOW KIJIETKU: BBIBO/Ibl HA OCHOBE CPaBHEHHUSI.
[IPUHAUIEKHOCTh K OOBACHATH POJIb Pa3IUYHBIX
DyKapuoTaMm, HaJIu4yHe pacTeHHi B AKHU3HU YETIOBEKA.
KJIETOUHOM CTEHKHU, [TpuBOIUTH puMephbl
[LIaCTHA W KPYIHBIX VICIIOJIb30BAHUS YEJI0BEKOM
paxyoneil.  CriocoOsr PasHBIX CIIOCOGOB Pa3sMHOMKEHUS
Pa3MHOXKEHUS

pacTEeHUN: II0JIOBOE M
Oecrmosoe.
OcobOeHHOCTH
[M0JIOBOTO
Pa3MHOKEHHUSL.

PAaCTEHUH B XO341CTBE U B IPUPOIE




0ecI0JI0ro
[Pa3MHOKCHHS:
BEr€TaTUBHOC,
CIIOpamMH,  JCJICHUEM
KJICTKH HAIBOC

Tunb!

[{apcTBO rprbOB.
JInmainuku

['puObI, UX CXOJICTBO C
PYTUMH
HYKapUOTUIECKUMU
OpraHu3MamMu —

JlaTb
XapaKTEPUCTHKY
CYIIECTBEHHBIX
MPU3HAKOB CTPOCHUS
151

BBI,I[@J'IHTB N XapaKTEpHU30BaATh
CYLICCTBCHHBIC IIPpU3HAKH
CTPOCHUA n IMponecCcoB
PKN3HCACATCIIBHOCTH

[udporoii
MUKPOCKOT 1
TOTOBBIC




[pacTCHUSIMU U [IpOIIECCOB rpubOB W JUIIAWHUKOB  HAMUKPOIpPENapaThl
PKBOTHBIMH — M bhKU3HENEeATCIbHOCTHU KOHKPCTHBIX IIpUMEpax. FpI/I6OB,
OTIMYME  OT  HHX. |rpuGop 1 CpaBHUBATh CTPOCHHE T'pUOOB CO [repOapHbIil
Crieruduaeckue T a—— CTPOCHHEM pPACTEHUM, >KUBOTHBIX [MaTepHall
CBOMCTBA rpu0oB. U JIMIIAWHUKOB, JIENaTh BBIBOJBL [(PHOOB U
Mmuoroobpaszue u XapakTepu3oBaTh 3HAYCHUE |TpraiiHIKOB
3HAYEHHE rpudoB: rpubOB W  JIMIIAWHUKOB IS
MJIECHEBBIX, MPUPOJIBI M YETOBEKA.
UTSITIOYHBIX, OTMeuaTh OIMACHOCTh SJIOBUTHIX
Mapa3uTHYECCKUX. rpruOOB U HEOOXOJMMOCTH 3HAHUS
UInmaitHuku KaK npaBuil cOopa rpuOoB B IPUPOJIE
0CcoObIE
CUMOMOTHYECKUE
OpTaHU3MBbI; nX
MHOTOOOpazue u
3HaYCHHE
DPKuBOTHEIN OcobeHHOCTH Breigennrs u BrineadaTs nu 0000marsr |Biaxusle
OpPraHu3M © €ro PKUBOTHBIX 00001 T CYIIICCTBCHHBIC NPU3HAKK  TpenapaTbl
0COOEHHOCTH OpraHn3MOB. CYyILECTBCHHBIC CTPOCHUS 1 MPOLECCOB  pKUBOTHBIX
PUHAIIEKHOCTD K 1pu3HAKH CTPOCHHUS I PKUBHENCATENILHOCTH  JKUBOTHBIX.  jyas mypyprx
DyKapuoTam, pOLIECCOB Habmonath u OIHCHIBATL |
reTepoTpoHOCTD, MOBE/ICHNE KUBOTHBIX.
CII0COOHOCTB g [KHSHCACATCIRHOCTH HazbiBaTh KOHKPETHBIE MPUMEPHI
AKTHBHOMY PKUBOTHBIX Pa3sIMYHBIX JUKHAX JKUBOTHBIX U
[ICPCABIDKCHUIO, HauboJee pacupoCcTpaHEHHBIX
3a0ora O IIOTOMCTBE, JOMAaIllIHUX KHMBOTHBIX.
ocTpoiika HKUJTUILL OOBIACHATD pOJib  pa3IUYHBIX
(ruésn, wop). Jlenenne PKUBOTHBIX B KU3HU YEIIOBEKA.
KHBOTHBIX o Xapakrepu3oBarh CHOCOOBI
criocobam  10ObIBaHUS THTaHNA, PacCeleHu,
. MEpPe)KUBAHUA  HEOIarompHsITHBIX
PACTHTETbHOSTHBIE, YCIIOBUM W TOCTPOMKH  KUJIHII
XHIITHELE, PKUBOTHBIMU
rapa3uTHYECKHE,

naaaJbIIUKKU, BCCAOHBIC

5 . 3aKOHOMEPHOCTH B3aMMOOTHOIICHUN OPraHU3MOB U cpenbl (15 u)
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VY CIoRUS KU3HU HA

JlaTh

RI—JEPTISITB u XapaKTPpI/I?ORHTB

ITudnorasg
Al T I

3emie

Cpenpl KU3HU
OpraH13MOB Ha 3eMJie:
BOJTHAS,
HA3eMHOBO3/TYIITHAS,
IMOYBCHHAS,
OpraHu3MeHHasl.
YcioBUs KU3HU
OpPTaHW3MOB B pa3HBIX
cpenax.
OKOJIOTUIECKHUE
(bakTophI:
a0MOTHYECKHE,
OMOTHYECKHE 1
AQHTPOTIOTEHHBIC

XapaKTEPUCTUKY

OCHOBHBIM Cp€aamM
KH3HU

CYLLIECTBEHHBIE IIPU3HAKU CpEN

YKU3HU Ha 3emuie.

HaspiBaTh XapaKTepHbIE
IPU3HAKA OPraHu3MOB —
oburareneid  ITUX  cpexd
KHU3HH.

XapakTepru30BaTh YEPTHI
PUCTIOCOOIEHHOCTH OPraHU3MOB
K cpelie uX 0OUTaHus.
Pacnio3naBath 1 XapakTepu3oBaTh

9KOJIOTHYecKHe (PaKTOPbI CPeIb

nabopaTopHst 1o

OKOJIOTUH
(maruymk
MYTHOCTH,
BIIQKHOCTH,

pH,
VIJIEKUCIIOTO
rasza "
KHCIIOPOa)
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DKOJIOTUYECKIE
PO OJIEMBI B
ouocdepe.
OxpaHa npUpo/Ibl

O06006meHue paHee
U3Y4EHHOTO MaTepuaa.
OTHoO1ICHUE YeNIOBEKa K
npUpojie B  HUCTOPUU
YEeIIOBEUECTBA.
[IpobGnemsr  OGHOChHeEpHI:
WCTOIIEHUE TTPUPOTHBIX
peCypcoB, 3arpsi3HEHUE,
COKpaIieHue
OHOJIOTUYECKOTO
pazHooOpasusi.
Pemienne
KOJIOTUIECKHIX
pooIemM onocdepsr:
palroHaIbHOE
MCIIOJIb30BaHKE
pecypcoB, oXpaHa
MPUPOJIBI, BceoOIIee
9KOJIOTUYECKOE
o0Opa3oBaHue
HACEJICHMUSL.

JlaGopaTtopnas paboTa
Ne 6
«OreHka KavecTBa

OKpY>KaIOILleH Cpeibl»

BhIsIBUTE OCHOBHBIE
PKOJIOTHYECKHE
poOIeMbI
orocgepsi.
[IpoBectn
KauecTBa
OKpYyKaromen
Cpepbl.

OLICHKY

BBII[GJ'ISITB u XapaKTCprU30BaTh
[IPUYIHNHBI 9KOJOTMYECCKUX
npo0ieM B ouocdepe.
[IporHo3upoBathb MOCHENCTBUSA

VCTOILICHUS ITPUPOJHBIX PECYpPCOB
U COKpAlEHUs OMOJIOTUYECKOTO

pasHooOpasusi.

OOcyxgaTb ~ Ha  KOHKPETHBIX
npuMepax HKOJIOTHYECKHE
MpoOJeMbl CBOET0 pEeruoHa M
Orocdepsr B IEJIOM.
ApryMEHTUPOBAThH

HE00X0IMMOCTh 3aIUTHI
OKpY>KaroIleu cpebl,

COOJIIOIEHUS MIPaBHUIT

OTHOILICHHUS K )KMBOM M HE)KUBOU
[pUPO/IE. BoisBiste u
OIICHUBATh CTENEHb 3arps3HEHUS
[MOMEIICHUIA.

DUKCHpPOBaTh pe3ybTaThI
HAOJIOICHUH U J1eNaTh BHIBOBI.
CoOmronaTh mpaBwia paboOTh B
KaOHHETE, oOpareHus C
1abopaTopHBIM 000PYI0BAaHUEM

[{udposas
nmaboparopusi 1o

DKOJIOTUH
(marymk
BIIQJKHOCTH,
VTJIIEKUCIIOTO

rasza "
KHCIIOPOA)
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