


MNOSICHUTEJIBHAS 3AIIMCKA

Pabouvast mporpamMmMa o XMMHH Ha YPOBHE CpeaHeTo ob1mero o0pazoBaHus papadoTana Ha ocHOBe DeepaIbHOro 3aKoHa
ot 29.12.2012 Ne 273-®3 «O06 obpazoBannu B Poccmiickoit denepannmy», TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (heaepabHON
00pa3oBaTenbHOM IporpaMMsl cpeanero obmero oopazosanusi(POIl COO), npencrasineHHsXx B DenepantbHOM rocy1apcTBEHHOM
obpasoBarensHoM craHmapre COO, ¢ yuérom Konmenmmu mpernomaBaHusi ydeOHOTO IpenMeTa «XHMUs» B 00pa3oBaTEIbHBIX
opranm3ammsix Poccuiickoit @eneparun, peaau3ylomnX OCHOBHBIE 00pa30oBaTeNbHBIE NMPOrPAaMMBI, M OCHOBHBIX MOJIOXKEHHH
«Crpaterun pa3surust Bociutanus B Poccuiickoit @denepanun Ha nepuon 1o 2025 roga» (Pacnopspkenue [Ipasurenscrea PO or
29.05.2015 Ne 996 - p.).

XuMusl Ha ypOBHE YIIIyOJIEHHOTO M3y4eHHs 3aHMMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAayYHOrO O0Opa30BaHHS
yuammxcst 10-11 xiraccoB. M3ydenue mpeamera, peannzyeMoe B YCIOBHAX IH((EpeHIIMPOBAHHOTO, TPOGIIILHOIO 00ydIeHws,
MIPU3BaHO O00ECIeUNTh 00IIe00pa3oBaTeIbHYI0 U OOMIEKYIbTYPHYIO IOATOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOOUMYIO IS
aZanTalyy X K OBICTPO MEHSIONMMCS YCIOBHSM JXM3HH B COLMYME, a TakKe Ul IPONODKSHUS O0yUeHHS B OpraHU3alusIX
Ipo(heCCHOHAIBEHOTO 00Pa30BaHUs, B KOTOPBIX XUMHUSI SIBJISIETCSI OHOM U3 IPHOPUTETHBIX AMCIUILINH.

B mporpamme mo XuMuM HazHadeHHE IpeaMeTa «XUMHS» IOIyJaeT MOAPOOHYI0 MHTEPIPETANNIO B COOTBETCTBUH C
ocHoBononaratorMu nojokeHnsiMa GI'OC COO o B3anMO00YCIIOBIEHHOCTH IIeJIeH, COlepKaHusI, pe3yIbTaTOB OOydIeHHs 1
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB. CBUIETEIECTBOM TOMY SIBIISTIOTCS CIIETYIOIINE BBITTOIHSIEMBIE IPOTPaAMMOH 110
XUMUH (PYHKIUH:

e  H(OPMALMOHHO-METOIUYECKasl, pealu3alus KOTOpoil olecredynmBaeT IOJNydYeHHE MPEJCTABICHUS O LelsX,
coflepXKaHUH, OOIIeH cTpaTerHu OOy4eHHs, BOCIUTAHHWS W PA3BUTHS OOYJarONIMXCS CPEICTBAMH IpEAMETa,
H3y9aeMoro B paMKaxX KOHKPETHOT'O TIPOQHIIS;

e  OpraHM3alMOHHO-TUIAHHMPYIOLIAsi, KOTOpas INpeaycMaTpPHUBAeT OIpeJeNieHNe: IPUHIUIIOB CTPYKTYPHUPOBAHUS U
MOCIIEIOBATEIBHOCT HM3Y4ECHHsS Y4eOHOro MaTepHasa, KOJMYECTBEHHBIX M KAa4eCTBEHHBIX €ro XapaKTePHCTHK;
MOAXOI0B K (hOPMHUPOBAHUIO COZEPIKATEIHHON OCHOBBI KOHTPOJS M OIEHKH 00pa30BaTENbHBIX JOCTHXKEHUI
00yJaronmxcsi B paMKax HTOrOBOW aTTecTaly B (pOpMe eIMHOI0 rOCyIapCTBEHHOT O SK3aMeHa M0 XHUMHH.

[porpamma 11st yriayOnEHHOTO U3YIEHHUS XUMHUU:

e  YCTaHABIMBAeT WHBApHAHTHOE IIPEIMETHOE CONep)KaHHe, 00s3aTeNbHOe Ui HM3Y4eHHS B PaMKax OT/ACNBHBIX
npoduieii, nmpexycMaTpUBaeT pacipeieleHue U CTPYKTYPUPOBAHHUE €ro IO KIaccaM, OCHOBHBIM COJIEpIKaTeIbHBIM
JIUHWSIM/ pa3ziersiaM Kypea;

e 1aéT NpUMEpHOE pacrpeselieHre y4eOHOro BpeMEeHH, PEKOMEH IYEMOr0 JUIsl H3Y4EeHHs OTACIBHBIX TEM;

e [pejiaraeT NPUMEpPHYIO [10CIE0BATEIBHOCTD H3Y4EeHHS YHeOHOro MaTepuaa ¢ yuéToM JIOTMKH HOCTPOEHHS Kypca,
BHYTPHUIIPEAMETHBIX U MEKIPEAMETHBIX CBS3EH;

e  1aéT METOIMYCCKYI0 MHTEPIPETALMIO IeNIeH W 3aJa4 HM3y4eHHs IpeIMeTa Ha YriyOJEHHOM ypOBHE C Y4ETOM
COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpPEIHEro oo0mero oOpa3oBaHMs, COAEPKATEIBHOW XapaKTePHCTUKH
IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHs OCHOBHOM 00Opa3oBaTEeNbHOW HPOrpaMMbl CpeIHEro odumero oOpa3oBaHMs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHIOB Y4E€OHO-TIO3HABATENIBHBIX
JEUCTBUIT 00Yy4arOLIerocs M0 OCBOCHUIO COAEPKAHUS MPeIMETa.

ITo BceM Ha3BaHHBIM MO3ULMSM B IPOrpaMMe 0 XUMHHU HPEayCMOTPEHA IPEeMCTBEHHOCTh ¢ OOY4E€HHEM XHMHUM Ha
YPOBHE OCHOBHOT'O 0011[eT0 00pa3oBaHHMsl. 3a mpeeaMy YCTaHOBJICHHOM MPOrpaMMOil 10 XUMHUH 00s13aTeNbHOM (MHBApHAHTHOI)
COCTaBIIAIIOILCH cofepikaHusi ydeOHOro mpeamera «XuMHsS» OCTa&TCs BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOW COCTABJISIOLICH,
KOTOpast I0JKHA ONPEAENATHCA B COOTBETCTBHHU C HAIPaBICHUEM KOHKPETHOIO NPOQuIIs 00ydeHHs.

B coorercTBuu ¢ koHuentyansHbiME nonoxeHusmMu GI'OC COO o Ha3HAUYEHHH MPEAMETOB 0a30BOr0 U YIIyOJIEHHOTO
ypoBHeil B cucreme nuddepeHIpoBaHHOrO OOydeHHs Ha YPOBHE CpeAHero oOmero oOpa3oBaHUs XHMHS Ha YpPOBHE
yriayOIEHHOrO M3Yy4eHMS HAlpaBJIeH Ha Pealn3alfio IPEEeMCTBEHHOCTH C IOCIEAYIOIMM 3TaroM IONYYeHUS XUMHYECKOro
00pa3oBaHus B paMKax H3Y4EHMs CIICLUAJIbHBIX €CTECTBEHHO-HAYYHbIX W XUMHYECKHMX IMCLHUIUIMH B By3aX M OpPraHU3alMsAX
cpenHero npogecCHoHaIbHOro 00pa3oBaHus. B 3Toii cBA3M H3yueHue npeamera « XUMHUs» OpUEHTHPOBAHO NPEUMYILECTBEHHO Ha
paciimpeHre U yriiybJeHue TeOpeTHIeCKOi 1 MPAKTUIECKOM MOArOTOBKU 00YUarOIUXCsl, BEIOPABIINX OMpeaeaEHHbIH MpodUIIb
o0yd4eHHs, B TOM 4YHCIE C HEPCIEKTUBOW IIOCIEAYIOLEr0 MOMYYeHHs XHMHYECKOro O0pa3oBaHMs B OpraHH3aLUsIX
npodeccronansHoro obpazosanus. Hapsiny ¢ atum, B cBete TpedoBanuii ®T'OC COO k miaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
(benepanbHOi 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO OOLIEro o0pa3oBaHMsl H3YydeHHE mpeaMmera «XHMHS» OPHUEHTHPOBAHO
TAKKe Ha pelIeHHe 3aJad BOCHMTAHMSA M  COLMAIBHOTO pPasBUTHS OOydarolMxcs, Ha (opMHUpOBaHME Yy HHUX
OOLIEHHTEIIEKTyalbHBIX YMEHHUIT, yMEHUH paliOHaIN3aLiy y4eOHOT0 Tpy/ia H 0000IEHHBIX CIOCOO0B NEATENbHOCTH, MMEIOLIHX
MEXAMCUUIUIMHAPHBIHN, HAAIIPEIMETHBIN XapakTep.

CocraBiflonMMH TpeaMeTa «XHUMHS» Ha ypOBHE YIUIyONEHHOTO M3Y4YEHMS SIBIISIOTCS YIIIyONEHHBIE Kypchl —
«Oprannyeckass xumus» U «OOwwas ¥ HeopraHudeckas Xumus». IIpu ompeneneHHM NOAXONOB K OTOOPY M CTPYKTYPHO#
OpTraHu3alK COAEPIKAHMS 3TUX KypCOB B MpPOrpaMMe IO XMMHH 32 OCHOBY MpHHATH mojoxeHust PI'OC COO o paznuuusix
6a30BOro u yriyOI€HHOrO YPOBHE! M3YydeHUsI PeIMeTa.

OcHOBY cozepxanust KypcoB «Opranudeckas XuMus» 1 «OO0Ias 1 HeopraHUYecKass XUMHUsD) COCTaBIISIET COBOKYITHOCTh
NPEIMETHBIX 3HAHWIl M YMEHHH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3yYeHHs IpeiMeTa. Jra cUcTeMa 3HaHWH Moiydaer
Ompe/eI€HHOE  TEOPETHYECKOE  JIONMOJHEHHE, IIO3BOJISIONICE OCO3HAHHO OCBOUTH  CYIIECTBCHHO Oonblnii  00BEM
(baxronornueckoro Marepuana. Tak, Ha yrinyOJIEHHOM YpOBHE M3Yy4CHMs NpeaMeTa o0ecreueHa BO3MOKHOCTh 3HAYHMTEIBHOTO
yBeNMYEHHsT 00bEMa 3HAHUH O XMMHMYECKUX DJIEMEHTaX M CBOWCTBAX MX COCAMHCHHH Ha OCHOBE PACHIMPEHHS U YIITyOJCHHUS



MIPECTABICHHI O CTPOCHHH BEIECTBA, XHMHIECKOH CBS3M U 3aKOHOMEPHOCTSX P OTEKaHUS PEaKIUH, PACCMaTPUBAEMBIX C TOUKH
3pEeHNs] XUMHYECKOH KHHETHKY M TEPMOIMHAMUKH. V3ydenue nepuoandeckoro 3akona u [leproamaeckoii cHCTEMBI XMMHYECKIX
JJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHHUYECKMX IPEACTABICHHUSAX O CTPOCHHM aToMa. XHWMHYECKas CBS3b
OOBSCHSETCSI C TOYKH 3PEHHUS SHEPreTHUeCKUX W3MEHEHHH Ipu e€ 00pa3oBaHHM W Pa3pyIICHHWH, a TaKKe C TOYKH 3PEHHS
MeXaHHU3MOB e€ oOpa3oBaHus. V3ydeHne THIIOB peakIyii TOMOIHeTCs (OpMHUPOBAHIEM IIPEICTABICHUH 00 IIEKTPOXHUMHYECKIX
TIpolieccax M MEKTPOIN3e PAcIUIaBOB M PACTBOPOB BEINECTB. B Kypce opraHMYecKoil XMMHHU MIPU PaCCMOTPEHUH PEaKIIMOHHON
CIIOCOOHOCTH COEAMHEHHH yIemsieTcss 0co00e BHUMaHHE BOIPocaM 00 3JIeKTPOHHBIX 3((eKTax, O B3aMMHOM BIIMSTHHU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKLui.

Ocoboe 3HaueHHE HMMEET TO, YTO Ha COJEpKAHHE KypCOB XHUMHHU YIIIyOIEHHOTO ypOBHA HW3Y4eHHs Ul KJIACCOB
ompeenéHHOro npoduis (ry1aBHBIM 00pa30M Ha MX CTPYKTYpPY M XapaKTep JONOIHEHHH K o0Iel cucTeMe NpeAMETHBIX 3HAaHUH)
OKa3bIBAIOT BIIMSIHUE CMEKHBIE IpeiMeThl. Tak, HalpuMep, B COJEpKaHUH TIPeaMeTa sl KJIIACCOB XMMHUKO-(DU3HIECKOT0 PO
Gorbliioe 3HaUeHHE OyAyT UMETh JEMEHThl yueOHOro Marepuaia o obuieii xumun. IIpu u3ydeHnu npeaMera B JaHHOM Cllydae
aKIIeHT OyJZieT c/iesIaH Ha OOIIHOCTb METO/IOB IIO3HAaHUs, OOIIHOCTb 3aKOHOB U TEOPUH B XUMUH U B (QU3HKE: aTOMHO-MOJIEKY/IApHAst
Teopusi (MOJNEKyIsIpHast Teopusi B ()M3MKE), 3aKOHBI COXPAaHEHHs MacChl M DHEPIHWH, 3aKOHBI TePMOAMHAMHKH, DJIEKTPOIN3a,
TIPEJICTABIICHHUSI O CTPOCHHUH BEIIECTB U JPYroe.

B 10 ke BpeMs B coziepiKaHUU NpeMeTa I KIIACCOB XMMHKO-OMOJIOrHYecKoro mpoduiis Oonblmii ynenbHbIi Bec Oyaer
UMETb OpraHMYeckas XuMus. B 3ToM ciydae mpemocTaBisieTcss BOSMOXKHOCTB I Oonee OOCTOSTEIBHOTO pPacCMOTPEHUS
XUMHYECKOH OpraHM3aliH KJIETKH KaKk OMOJOrMYEeCKOH CHCTEMBI, B COCTaB KOTOPOI BXOMST, K NMPHUMEpPY, TaKWe CTPYKTypHBIE
KOMIIOHEHTHI, KaK JIMIH/bI, OCNKH, YIJIeBOJbI, HYKJIEHHOBBIE KHUCIOTHI W Jpyrue. IIpw 3TOM 3HaHHS O COCTaBe M CBOWCTBaX
TIpeJICTaBUTENIeH OCHOBHBIX KJIACCOB OPTaHUUYECKHX BEIIECTB CITy’KaT OCHOBOH JUISl U3YUESHHs CYIIHOCTH MPOLIECCOB (POTOCHHTE3A,
JIBIXaHMS, THIIEBAPESHUSL.

B mrane ¢opMupoBaHHS OCHOB HAaydYHOTO MHPOBO33PEHHs, OCBOCHHsI OOIIEHAYYHBIX METOIOB ITO3HAHUS W OIBITA
MPAaKTHYECKOr0 TPHMEHEHHs] HAyYHbIX 3HAaHWH W3ydeHHe INpeiaMeTa «XUMHUs» Ha YriayOIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3AX C YU4eOHBIMH TIpeJMeTaMH, BXO/IIMMH B COCTaB NpEIMETHBIX obiacTell «EcTecTBEeHHO-HaydHBIE
npeaAMeTh», «Martemarrka 1 nHpopMaTuka» U «PycCKHi sI3BIK U JTUTEpaTypay.

Ipu u3ydeHun ydeGHOro npeaMera «XuMusS» Ha yriayOJEHHOM YpOBHE TakxkKe, KaK Ha YpOBHE OCHOBHOTO U CPEIIHETO
obmiero obpa3oBaHus (Ha 6a30BOM YpOBHE), 331aueii HEPBOCTEIIEHHON 3HAYMMOCTH SABIIsIETCS (POPMUPOBAHHE OCHOB HAYKH XUMHU
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOH AEATENIbHOCTH 4eJOBEeKa W OAHOTO M3 KOMIIOHEHTOB MUPOBOH
KyJIbTYpbI. Perienue 1ol 3aaun Ha yriryOi€HHOM ypOBHE M3y4SHUs IPEeMeTa NPeIonaraeT peaau3aliio TaKuX Heiel, KaK:

e  (opmupoBaHHE NpeACTaBICHUI: O MaTepHaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH SBJICHUN
TIPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAayK U €€ BeAyIlel posii B 00eCIeYeHUH YCTOHUYMBOIO PA3BUTHS
YeJI0BEUEeCTBA: B PEIICHUM IPOOIEM 3KOJIIOTMYECKOH, SHEPreTHYeCKOH M IMHUIIEBOH Oe30MacHOCTH, B Pa3BUTHH
MEJUIMHBL, CO3JaHMM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHMKOB 3SHEPrMH, B OOCCIICUCHHM pAlIOHAJIBHOIO
MIPUPOJIONOIB30BaHuUs, B ()OPMUPOBAHMM MHPOBO33PEHUS M OOIIEH KyIbTYphI YEJIOBEKa, a TAKXKE SKOJIOTHYECKH
000CHOBAHHOT'O OTHOLICHHUS K CBOEMY 3JI0POBBIO M IIPUPOAHOH cpele;

®  OCBOCHHE CHCTEMbI 3HAHHH, JISKAIUX B OCHOBE XMMUYECKOH COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa:
(byHIaMEHTaNIbHBIX MOHATHH, 3aKOHOB M TEOPUIl XMMHUH, COBPEMEHHBIX INPEICTABICHUH O CTPOESHHUH BEIECTBA Ha
Pa3HbBIX YPOBHAX — aTOMHOM, MOHHO-MOJICKY/ISIPHOM, HAaJIMOJEKYJIIPHOM, O TEPMOAMHAMUYECKUX U KUHETHYECKHX
3aKOHOMEPHOCTSX NPOTEKaHHsS XMMHYECKUX PEakluid, O XMMHYECKOM DPAaBHOBECHM, PACTBOPaxX M AUCIEPCHBIX
cucreMax, 00 OOIIMX Hay4HbBIX NPUHIMIAX XUMHYECKOr0 IIPOU3BO/ICTBA;

e (opmupoBaHue y 00yyaromKUXCsl OCO3HAHHOTO IIOHUMaHHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMUUECKUX 3HAHUH ISt
OOBSICHEHHUS KIIFOUEBBIX HMICH W MPOOJIeM COBPEMEHHON XMMHHM, JJIsi OOBSCHEHHUsS] U MPOrHO3MPOBAHUS SIBICHUIA,
HUMEIOLIMX  eCTECTBEHHO-HAy4YHYIO IIPUPOAY; TIPaMOTHOrO pelIeHus NpoOiieM, CBS3aHHBIX C XUMHEH,
MPOrHO3MPOBAHMS, aHaIM3a M OLEHKH C MO3ULHUIA DKOJIOrHYeCKOM Oe30MacHOCTH IOCIEACTBUN ObITOBOH U
MIPOM3BOJICTBEHHOM JESTEILHOCTH YENIOBEKA, CBA3AHHOW C XMMHYECKHM IIPOM3BOJCTBOM, HCIOJIb30BAaHHEM H
nepepaboTKOl BEIECTB;

e  yriyOJeHUE TMPENCTAaBICHUI O HAyYHBIX METOAAX IIO3HAHHA, HEOOXONUMBIX il NPHOOpETeHHs YMEHHUI
OPHUEHTHPOBATbCS B MHPE BEIIECTB M OOBSACHEHWS XUMHUYECKHX SBICHUH, HMEIOLIMX MECTO B HPHUPOIE, B
MIPAaKTHYECKOH JESTENbHOCTH U MIOBCETHEBHOM XKU3HM.

B mane peanusanuy NepBOOYEPEIHBIX BOCIIMTATENbHBIX U Pa3BUBAOIIMX (YHKLIHMH 1IEJIOCTHOW CHCTEMBI CPEAHEro OOLIero
00pa3oBaHus MPU M3yUCHUH NpeaMeTa «XHUMHsD» Ha yriayOlnEHHOM ypOBHE 0COOYIO aKTyaJbHOCTb IPUOOPETAIOT TaKHe LeTH U
3a/1a4H, KaK:

e  BOCIUTaHUE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUH MPHPOIbI, YBaXEHHUs K IPOLECCy TBOPYECTBA B 00JacTH
TEOPETHYECKUX M MNPHUKIAAHBIX MCCIENOBAHUN B XMMHH, (OPMHPOBAHHE MHPOBO33PEHMS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

®  pa3BUTHE MOTHBAIMM K OOYYCHHUIO U TO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHHIO Ha OCHOBE
YCBOCHHSI O0IIIEYEIOBCUECKUX [IEHHOCTEH;

®  pa3BUTHE [O3HABATENBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
(bopMHpOBaHHUE y HUX CO3HATEJILHOTO OTHOLICHHUS K CaMOOOPa30BaHUIO U HENIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
YCIICIHOMN MPO(eCCHOHAIBHOM 1 00LIIECTBEHHON JIEATEIbHOCTH, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3710POBBIO U
MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;



e  (opMHupOBaHWE YMEHHII M HaBBIKOB pa3yMHOTO IIPHPOIOMNOJIB30BAHMS, Pa3BUTHE SKOJIOTMYECKOH KYIBTYPEI,
NpruoOpeTeHne ONbITa OOIIECTBEHHO-TIOIE3HOH SKOIOrHIECKOH eITEIFHOCTH.
OO1miee 9ucIO 4acoB, MPEAYCMOTPEHHBIX U M3YYCHUs XMMHUM Ha YriyOJIIEHHOM YypOBHE cpemHero obmiero obpazoBaHW,
cocrasseT 204 gacoB: B 10 kiacce — 102 gaca (3 waca B Hezenio), B 11 kimacce — 102 gaca (3 yaca B Hezenio).



COJEP/)KAHUE OBYYEHUS
10 KJIACC

OPT'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHH.

[Ipexmer 1 3HaYEHNE OPraHMYECKOH XUMHH, NIPEJICTAaBICHUE O MHOT000pa3uH OPraHNYeCKUX COCINHEHHH.

DJIeKTPOHHOE CTPOCHHE aTOMa YIJIepoja: OCHOBHOE M BO3OYXKIEHHOE COCTOSHHS. BaseHTHBIE BO3MOXXHOCTH aToMa
yriiepona. XuMH4ecKas CBsI3b B OPraHUUECKUX COSAMHEHMX. THIbI THOpUIM3aiy aTOMHBIX opOuTanei yriepona. MexaHU3MBI
00pa30BaHUs KOBAJICHTHOW CBs3M (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). THIBI MepeKpbIBaHHUs aTOMHBIX OpOHTallel, o- U T-
cBs3u. OnuHapHas, ABOMHAS M TpoiHas cBs3b. CriocoOBI pa3phiBa CBs3el B MOJISKYJaX OpraHWYecKHX BemiecT. [loHsTue o
CBOOOJIHOM paJiuKalie, HyKIeO(uie u 3EKTPodHIIe.

Teopust cTpoeHust oprannieckux coequHeHuid A.M. ByTiiepoBa U cOBpeMEHHBIE MTPEJICTABIICHUSI O CTPYKTYPE MOJIEKYJI.
3HauyeHne TEOpPHUH CTPOSHHSI OPTraHMYECKUX COeTMHEHHH. MoneKymsipHble U CTpYKTypHBIE (opMynsl. CTpYKTYpHEIE (OpMYITBI
Pa3IIYHBIX BHIOB: pa3BEpPHyTas, COKpaméHHas, cKeleTHas. M3omepums. Buasl m3omepuu: CTpyKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHbIE A(Q(PEKTH B MOJIEKYIaX OPraHUIECKNX COSTHHEHNH (MHIYKTHBHBII 1 Me30MEpHBIN 3 (eKTh).

[IpencraBnenre o KiacCHUKAIMK OpPraHWYECKUX BellecTB. [loHATHE O (QYHKIMOHAIBHOW rpymme. [ omomorwus.
lomonormueckue psigpl. CucreMarndeckass HOMeHKarypa opranmdeckux coenuHeHnit (IUPAC) u TpuBmanmbHbIE Ha3BaHUS
OTZENBHBIX TPeICTaBUTENCH.

Oco0eHHOCTH U KITacCH (KA OpraHnIecKuX peaknuid. OKHUCINTETbHO-BOCCTAHOBHTENIFHBIE PEaKIIMH B OPraHUIECKON
XUMUH.

DKCIepUMEHTaTbHBIE METO/IbI M3Y4YEHHs BELIECTB W WX IPEBpAICHUH: O3HAKOMIJICHHE C 00pa3laMH OpraHWYeCcKUX
BEIIECTB M MarepuajaMHi Ha HX OCHOBE, OIBITHI IO IMPEBPALICHHI0 OPraHMYECKHX BEIIECTB NPH HarpeBaHWU (IUIABJICHHE,
00yrJIMBaHKE U TOPEHHE), KOHCTPYHPOBAHUE MOJIEIIEil MOJIEKYIT OPTaHHYECKUX BEIIECTB.

Yraesonoponsl.

Anxanpl. [oMomormdeckuid psg  ankaHoB, oOmas ¢opMmyla, HOMEHKIATypa W HW30Mepus. OJEKTpOHHOE U
MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKY/ aJKaHOB, SP°-TMOPUIM3als aTOMHBIX OpOMTajell Yriaepoma, G-cBs3b. Pu3ndecKue
CBOICTBa IKaHOB.

XUMHUECKHE CBOWCTBA AIKAHOB: PEAKLMM 3aMEIICHMs, M30MEpPH3alliM, AETUAPUPOBAHUS, LHUKIM3AIMHU, MUPONN3a,
KpEKMHra, ropenus. [IpeacTaBnenye o MeXaHU3Me peakiii paJIiuKanbHOTO 3aMEIIEHHSI.

Haxoxnenue B npupoze. CriocoObl Moy4eHUst 1 IPUMEHEHNE JIKaHOB.

[uknoankansl. O6mas ¢popmyna, HOMEHKIATypa 1 u3oMepus. OCOOEHHOCTH CTPOECHMS U XUMUYECKHX CBOMCTB MaJIbIX
(uukionponad, UUKIO0YTaH) U OOBIYHBIX (LMKJIONEHTAaH, [MKIOreKCaH) LMKJIoanKaHoB. CrocoObl MONY4YeHUs W NMPUMEHEHUEe
LUKIIOAJIKAHOB.

Anxenbl. ['omonorudeckuii psi akeHoB, ob1as GpopmMyia, HOMEHKIAaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ AIKEHOB, SP>-THOPHIM3ALMs AaTOMHBIX OpOUTANIEH YTiIeposia, G- U T-cBsA3U. CTPYKTYPHAs U TeOMETpHYECKas (IIMC-TpaHC-
) m3omepusi. Dusnueckue CBOWCTBA aIKeHOB. XUMHYECKHE CBOMCTBA: PEaKlUK PUCOSANHEHHS, 3aMEILICHUS B O-TIOJIOKCHUE TIPH
JIBOMHOI! CBsI3M, MONIMMEpH3alii U okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIe peakuy Ha ABOWHYIO CBsi3b. CriocoOBI
MOJTy4deHHs U MPUMEHEHHUE aJIKECHOB.

Anxamuensl. Knaccupukanust ankaaueHoB (CONpsDKEHHBIC, HW3OJIMPOBaHHBIC, Kymyauposarnhvie). (OCOOCHHOCTH
IEKTPOHHOTO CTPOCHUSI M XHMHYECKHX CBOWCTB CONpsOKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. I[lomumepuzanus
CONPSDKEHHBIX JUeHOB. CrIOCOOBI TIONYYEHHS U IPUMEHEHHUE aJIKa/IMEHOB.

Anxusel. ['omonmorudeckud psin  ajakuHOB, oOmias Qopmysaa, HOMEHKIATypa M HW30MEpUsl. OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AaJKMHOB, SP-THOpUAM3aLisS aTOMHBIX opOuTaneil yriepoma. Dusnueckue CBOICTBA
aJIKMHOB. XMMHUYECKHE CBOMCTBA: peaKUy MPUCOEAUHEHUS, TUMEpU3allii U TPUMEpU3alliy, OkuciieHus. KucnorHele cBoiicTBa
AJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBEHHbIE peakly Ha TPOHHYIO CBs3b. CIOCOOBI MOMYYEHHS U IPUMEHEHNE
AJIKMHOB.

Apomartudeckue yrieBoaopobl (apeHsl). ['oMmonorndeckuii psii apeHoB, obmas Gpopmysa, HOMEHKIATYpA U H30MEpHSL.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYITbI OeH3051a. Du3nyeckue cBoCTBa apeHOB. XUMHYECKHE CBOMCTBA OeH30I1a
1 €r0 TOMOJIOTOB: PEAKIMH 3aMELLEeHHs B OCH30JIbHOM KOJIbLIE ¥ YIIIEBOIOPOIHOM paIiKalle, PEaKLUH IPUCOETMHEHHS, OKUCIICHHE
romonoros 6ensona. [IpeacraBieHre 06 OpUEHTUPYIOIIEM NECTBUN 3aMeCTHTENeH B OCH30IbHOM KOJIbLIE Ha TPUMEPE ATKHITBHBIX
paJMKanoB, KapOOKCHIIBHOM, THAPOKCHIbHOM, aMUHO- M HUTPOIPYIIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHYECKUX CBOWCTB
crupona. [Tonrumepusaius crupona. CriocoObl MOMYYeHHs ¥ IPUMEHEHHE apOMATHUECKHUX YTIIEBOIOPOIOB.

Ipuponnsiii ra3. IlomyrHeie HedTsiHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KamMeHHBI yroib W MPOAYKTHI €ro
nepepaboTku. CriocoObl mepepaboTky HedTH: MEeperoHKa, KPEKHHr (TePMHYECKUM, KaTaTuTHYeCKHH), pUGOPMHHT, MHPOIH3.
IponykThl nepepaboTku HEPYTH, X TPUMEHEHHE B MPOMBILIEHHOCTH U B OBITY.

I'enernueckast cBsI3b MEX/Ly pa3INUHBIMU KJIACCAMH YTIEBOJOPOJIOB.

DJeKTPOHHOE CTPOCHHUE TaJOreHIIPOU3BOIHBIX YIIICBOAOPOAOB. Peakiy 3aMelneHHsl rajoreHa Ha T'HIPOKCOTPYIITY,
HUTPOTPYNITy, IIMAHOTPYIITY, aMHHOTpynIy. JleficTBHe Ha TaJOreHNpPOM3BOJHBIE BOJHOIO M CIHPTOBOIO PacTBOpa IMIENOYH.
BsaumMozeiicTBie Urajlor€HaJKaHOB ¢ MarHueM M LHUHKOM. [loHsATHE 0 MeTainoopraHudeckux coeauHeHusx. Mcnonb3oBaHue
TaJIOTCHIIPOU3BOAHBIX YIIIEBOIOPOIOB B OBITY, TEXHHKE M IIPH CHHTE3€ OPTaHUYECKHX BEIIECTB.



OKCIIepUMEHTAIBHBIE METOIBI H3yYEHHs BEIIECTB M MX IPEBPAIICHUN: H3ydeHHe (PU3NIECKUX CBOWCTB YIIIEBOJOPOIOB
(pacTBOPUMOCTB), KaUECTBEHHBIX PEAKIMH yIriIeBOJOPOIOB Pa3IHMYHBIX KiIaccoB (oOecnBeynBaHne OGPOMHOM MIIM MOTHOH BOJIBI,
pacTBOpa IepMaHTaHaTa Kajws, B3aMMOACHCTBHE aleTWIeHAa ¢ aMMHAadHBIM pacTBopoM okcuia cepebpa(l)), kagecTBeHHOE
OoOHapyXeHHe yrieposia ¥ BOIOPOJa B OPraHUUECKIX BEIIECTBAaX, MOJIyYSHUE STHIEHA M N3YUSHHE €T0 CBOMCTB, O3HAKOMIICHHE C
xomtekmusiMu «Hedte» 1 «Yromby», ¢ o0pasmamu ImIacTMace, KaydyKoB M PE3HHBI, MOJCIHPOBAHNE MOJIEKYN YTIEBOJOPOAOB 1
raJIOreHIIPON3BOIHBIX YIIIEBOIOPOIOB.

Kuciopoacoaep:xamue opranniyeckue coeInHeHHsI.

[IpenensHble opHOaToMHBIE CUPTHL. CTpoeHWE MOJNEKyN (Ha IpHMepe MeTaHojla M 3TaHona). ['omonorundeckuil psx,
obmas ¢opMmyna, n3oMepHs, HOMEHKIATypa M kiaccupukamus. Dusndeckre CBOHCTBA NMPEIENbHBIX OXHOATOMHBIX CIHPTOB.
BonoponHsie cBS3M MEXIy MOJEKYJIaMH CIHPTOB. XMMHUYECKHE CBOWCTBA: PEAKIUH 3aMENICHUs, NEerHapaTalny, OKUCICHUS,
B3aUMOJIEHCTBHE C OPraHMIECKUMH 1 HEOPraHNIECKUMHU KHCIIOTaMHU. KauecTBeHHast peakIiys Ha OJHOATOMHBIE CITUPTEL. JleficTBue
9TaHOJIa ¥ METaHOJIa Ha OPraHn3M 4enoBeka. CrocoObl MOTydeH sl U IPUMEHEHHE OJHOATOMHBIX CITHPTOB.

IIpocteie a¢upsl, HOMeHKIaTYpa U H3oMepust. OcCOOCHHOCTH (QH3MYECKUX U XUMUUYECKHX CBOMCTB.

MHoroaToMHbIe CITUPTHI — ATWICHTIMKOIb U TIHIeprH. Du3ideckne M XUMHUYECKHEe CBOWCTBA: pPEaKIUH 3aMeIeHNs,
B3aUMOJICHCTBHE C OPraHWYECKHMH W HEOPTaHWYECKUMH KHCIOTaMH, KadeCTBEHHAs peaKIis Ha MHOTOATOMHBIE CITUPTEIL.
[IpexncraBienne o MexaHU3Me peaknnii HykiIeo]mIbHOro 3aMenenys. [leficTBre Ha oprannsm denoBeka. CriocoObl MONydeHHs 1
MIPUMEHEHNE MHOT0aTOMHBIX CIIHPTOB.

®enon. CtpoeHre MOJIEKYIIBI, B3aUMHOE BIIMSIHUE THPOKCOTPYIIBI ¥ GeH301IbHOTO siapa. dusndeckne cBoicTBa (eHomna.
Oco0eHHOCTH XUMIYECKHX CBOWCTB (peHona. KauecTBennsle peakimy Ha (eHon. TokcmaHocTh Genona. CriocoObl moaydeHns 1
npuMeHenne Genona. OeHonpopManbIeTHIHAs CMOIa.

KapOoHMIIbHBIE COSTMHEHNUS — ANTBJIETH/IBI K KETOHBL DJIEKTPOHHOE CTPOSHHE KapOOHMIBHOI rpynmel. ['oMonormyeckue
pSIBI aNbIETHIOB U KETOHOB, obOmias opMmyna, m3oMepus U HOMeHKiIatypa. Du3ndyeckne CBOMCTBA albIErnioB U KETOHOB.
XMMHUECKUE CBOMCTBA aNIbJIETUIOB M KETOHOB: PEaKIMU MpucoearHeHus.. OKUCICHUE allbIeTH/I0B, KaueCTBEHHbBIE PeaKkluy Ha
anpaeruapl. CriocoObl MONy4eHus: 1 PUMEHEHHE aJIbJIeTHIO0B U KETOHOB.

OHOOCHOBHBIE IIpeieNbHbIe KapOOHOBBIE KUCTIOTEL. OCOOCHHOCTH CTPOSHHUS MOJIEKYI KapOOHOBBIX KUCIIOT. M3oMepust 1
HOMeHKIaTypa. Du3nyeckne CBOWCTBAa OIHOOCHOBHBIX IIPENENbHBIX KapOOHOBBIX KHCIOT. BomopomHble CBs3M MEXIy
MOJIEKyJTaMH KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PeaKlys STePUPHUKALNN, PEaKIUN C yIaCTHEM
YrIeBOIOpoaHOro panukaia. OcCoOOCHHOCTH CBOWCTB MYyPaBBHHOH KHCIOTHL [IOHSITHE O MPOM3BOIHBIX KapOOHOBBIX KUCIOT —
CIOKHBIX 3dupax. MHOroobpaszue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEIENbHBIX U aPOMATHYECKUX KapOOHOBBIX
KHUCJIOT, TUKapOOHOBBIX KHCIIOT, IMAPOKCHUKApOOHOBBIX KHCIOT. [IpencraBureny BBICHIMX KapOOHOBBIX KHCIIOT: CT€apHHOBas,
MaJIbMUTHHOBAs!, OJICUHOBAS, JIUHONE8As, TUHONIeH08as KUCIOThl. CIIocOObI MOMYYeHHs U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

CnoxHble 3¢upsl. ['omMonorudeckuii psz, odmast Gopmyna, U3oMepus ¥ HOMEHKIaTypa. dusnyeckne M XUMHYECKUE
CBOICTBA: THAPOIH3 B KUCIION M ILEIOYHOH cpejie.

XKupsl. Crpoenue, Gpusnyeckue 1 XMMUYECKUE CBOICTBA )KMPOB: THIPOIU3 B KUCIION U IenouHol cpene. OcobeHHOCTH
CBOICTB JKHPOB, COZIEPKAIIUX OCTAaTKU HEMPEEIbHBIX JKUPHBIX KUCHOT. JKHpsI B pupoze.

MBbL1a KaK COJHU BBICIIHX KapOOHOBBIX KHUCIIOT, HX MOIOIIEe JeHCTBHE.

OOwast xapaktepucTHka yrieBonoB. Kiaccudpukainus yrieBonoB (MOHO-, IH- M IMOJHCaxapuipl). MoHOcaXapubl:
IIII0K03a, (PyKTO3a, rajakro3a, pudosa, ne3okcupubosza. dusnyeckue CBOMCTBA M HaxOxAeHUe B mpupone. dorocuHTes.
XUMUUECKUE CBOMCTBA IVIIOKO3bI: PEAKIMU C Y4acTHEM CIUPTOBBIX U albJETHIHONW TPYMI, CIHHUPTOBOE U MOJIOYHOKHUCIOE
Oporkenue. [IpuMeHeHne TIII0KO03bl, €€ 3HAUCHHUE B XU3HEACITENBHOCTH Opranu3Ma. Jlucaxapubl: caxaposa, MaJibTo3a U JaKTo3a.
BoccranapnuBaronye 1 HeBOCCTaHABIMBAIOLINE qucaxapupl. 'uaponus qucaxapuno. HaxoxaeHue B npupoje U NpUMEHEHUE.
INonucaxapuael: Kpaxmall, IIMKOTeH U Lesutono3a. CTpoeHHe MakpoMoJIeKy KpaxMmala, TIIMKOreHa U LeJuTon03bl. dusudyeckue
CBOMCTBA KpaxMaya U LEeJUTI003bl. XUMUUECKHE CBOMCTBA KpaxMalla: THAPOJIN3, KaUeCTBEHHAsl Peaklus ¢ HOAOM. XUMHUUECKHe
CBOWCTBA LIEJUTIONIO3bL: THAPONIU3, MOy4eHHE Y()UPOB LEIUIr0n03bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIH
MIETK).

OKCIepUMEHTANbHbIE METOABl U3YYEHUs BEIECTB U MX IPEBPAIICHUIl: pacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOIE,
B3aUMOJIEHCTBHE ITAHONA C HATPUEM, OKUCIIEHUE STUIIOBOTO CIUPTA B albJET U] HA PacKalIEHHONU MEIHOH MPOBOIOKE, OKHCICHHUE
3TUJIOBOTO CITUPTA AUXPOMATOM KaJs (BO3MOXHO HCIIOJIb30BaHHUE BUIEOMATEPUAIIOB), KAUeCTBEHHBIE PEAKIMU Ha albIeT Uil (¢
rugpokcunom auammuncepeopa(l) u rugpoxcumom memu(ll)), peakiws raumuepuna ¢ ruppokcugom Memu(ll), xumudeckue
CBOHCTBA PacTBOpa YKCYCHOW KHCJOTHI, B3aHMMOJEHCTBHE pacTBopa IOK03bl ¢ ruapokcuaom Mmeau(ll), BzammoneiictBue
KpaxMmaia ¢ MOJIOM, PEelIeHHe HKCIEPUMEHTANBHBIX 3a1a4 10 TeMaM «CrupThl ¥ GeHonb», «KapOoHoBble KHCIOThI. ClOXHBIE
3hUpBI».

A3oTcoiep:kale opraHuyeckue coeiMHeHHUs.

AMUHBI — OpraHM4ecKHe MpPOM3BOAHBIE aMMHuaka. Knaccudukanus amMHHOB: anudaTH4ecKue W apoMaTHYECKHE,
NepBUYHBIC, BTOPUYHBIE U TpeTHuHble. CTpOeHHE MOJIEKY:1, 001as Gpopmyra, H30MepHs, HOMEHKIATypa U (GU3MYecKre CBOICTBA.
XuMHYecKkoe CBOWCTBA anu(aTHYECKUX aMHMHOB: OCHOBHBIE CBOICTBA, aJIKMIMPOBAHHE, B3aUMO/IEHCTBHE TIEPBUYHBIX aMHUHOB C
a30TUCTOM KuciaoToi. Colu aNnKnIaMMOHHUSL.

AHWINH — TpeJCTaBUTENh aMHHOB apoMaTH4YecKoro psama. CTpoeHne aHWIMHA. B3auMHOe BiIMSHME TPYNI aTOMOB B
Morekyne aHmHa. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHWINHA. KauecTBeHHbIe peaknuy Ha aHMIHH. CrIocoOBI MONydIEeHUs U
IpuMeHeHue anudaTnieckux aMuHoB. [lomydenne aHnIMHA U3 HUTPOOEH30a.

Amvunokucnotel. Homenkxnmarypa u wn3omepus. OTAenbHbIE TPEACTABUTENN O-aMHHOKHCIOT: TJMIMH, AaJaHWH.
®du3rvecKre CBOWCTBA aMHHOKHCIOT. XHMHYECKHE CBOWCTBA aMHHOKHCIOT KaK aM(pOTEpPHBIX OPTraHHYECKUX COCAUHEHHI,



peakiysi MMOJMKOH/ICHCAIMK, 00pa3oBaHME MENTHIHOW CBs3U. bromormdeckoe 3HaueHHEe aMHHOKHCIOT. CHHTE3 M THIPOIU3
MIETITH/IOB.

Benku kak mpUpOHBIC MOMUMEphI. [lepBUYHAS, BTOPUYHAS M TPETHUYHAs CTPYKTypa OEiKoB. XMMHUYECKHE CBOWCTBA
GEJIKOB: THIPOIIN3, ICHATYPAIHs, KAYeCTBEHHbIC PEAKIIMHU Ha OEJIKH.

DKCIepUMEHTAITBHBIE METO/IbI H3yUEHHs BEIIECTB U MX TIPEBPAIIICHHUIA: pacTBOpEHUE OEIKOB B BOJIE, JeHATYypaIMs OEIKOB
[IPY HATPEBAHUH, [BETHBIC PEAKIINK Ha OESJIKH, PelieHre SKCIICPUMEHTAITBHBIX 3a/1a4 110 TEMaM «A30TCOIEepIKAIIIe OPraHMIeCKHIe
coeTMHeHUs» U «Paciio3HaBaHHe OPraHHYECKUX COEIUHEHHI.

BbICOKOMOJIEKYIISIPHbIE COEHMHEHUS.

OCHOBHBIE TOHSATHS XMMHH BBICOKOMOJICKYJISIDHBIX COCIUHEHHH: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIMMEPH3AIMH, CPEIHssE MOJICKy/sipHass wmacca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIHHEHHN —
MOJIMMEPH3AIHS ¥ TIOJIMKOHICHC AL,

IMonmumepHsie  Marepuaybl.  IlmacrMacchl  (MIOJNMATHIEH,  TOJUIPONMIEH,  IMOJMBHHWIXJIOPHUI,  IIOIMCTUPOI,
MOJIMMETHUIIMETAKPHIIAT, TIOJIMKapOOHAThI, OMUATHIEHTepedTanar). Y THIH3aHUs U IepepadoTKa IIacThuKa.

DnacToMepbl: HATypaJbHBIA KaydyK, CHHTETHYCCKHE KaydykKd (OyTaJueHOBBIH, XJIOPOMPEHOBBIH, H30MPEHOBBII) H
CWJIMKOHBI. Pe3uHa.

BonokHa: HaTypasibHbIC (XJIOMOK, LIEPCTh, HIENK), MCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTCTHYECKHE
(XarpoH u J1aBcaH).

TonuMepsl CrielUaLHOrO Ha3HaueHust (Te()IOH, KEBJIap, 3JEKTPOIPOBOJISIINE TIOJUMEDPHI, OHOpa3iaraeMble TIOJTMMEPHI).

DKCHepUMEHTAIbHBIC METO/Bl W3YYCHHsl BEIIECTB M HMX IMPEBPAIICHHN: O3HAKOMJICHHE C OOpaslaMd MPHPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KaydyKOB, PEIICHHE SKCIEPUMEHTATBHBIX 3a/iau Mo TeMe «Pacro3HaBaHUE IUIACTMACC U
BOJIOKOHY.

PacuérHele 3anaum.

Haxox/eHre MOIeKyIsapHOi (opMyITbl OPraHHYECKOro COSANHEHHsI TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0
COCTaB, HAXOXK/ICHHE MOJICKY/SIPHOM (HOPMYJbI OPraHHYECKOro COeIMHEHHs 1Mo Macce (00bEMY) MPOMYKTOB CropaHwusi, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMK H/UIM UCXOAHBIX BEUIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OpMYITbI
OpraHMYecKoro BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB MITH CIOCOOOB MONYUEHHUS, ONPE/ICIICHNE 0K BBIXOIa IIPOIYKTa
PCAaKIMK OT TEOPETUYESCKH BO3MOXHOTO.

MeXIpeIMeTHBIE CBSI3H.

Peanmusaiuss MeXIpeIMETHBIX CBS3eH NpPH HM3Yy4eHHH OpraHuveckoidl xuMuu B 10 Kiacce OCYIIECTBISICTCS uepe3
HCIIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHSITHUI, TaK U MOHSTHH, MPUHATHIX B OTJCIBHBIX MPEAMETaX €CTECTBEHHO-
HAY4YHOTO IIMKIIA.

OOmmme ecTeCTBEHHO-HayYHbIE IOHSTHS: SIBICHHME, HAay4yHBIH (akT, TUIOTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3,
KJaccuuKays, HabIJeHIEe, N3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOCINPOBaHHE.

®dusnka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNa, SHEPreTHYECKUI ypOBEHb, BEIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHUE BelllecTBa, (PU3NUecKne BEIMUUHBI, CANHHLBI H3MEPEHHs1, CKOPOCTh, SJHEPrHUsl, Macca.

Buonorus: kietka, opraHu3M, 3KkocrcTema, orocdepa, MeTaboIu3M, HACIEACTBEHHOCTb, aBTOTPO(HBII 1 reTepoTpodHbIIH
THUI TUTaHus, OpoXkeHue, GOoToCHHTE3, IbIXaHKe, OCNIKH, YTICBObI, HKUPbI, HyKICUHOBbIC KUCIOTHI, hEPMEHTBHI.

I'eorpadust: none3Hbie HCKOAEMbIE, TOILIHBO.

TexHomnorus: NUIeBble NPOAYKThI, OCHOBBI PALIOHAILHOTO MMUTAHHSI, MOIOIIIUE CPECTBA, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX
W CHHTCTHYCCKHX BOJIOKOH.

11 KUIACC

OBLIAS U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocraB aTOMHBIX sifep. Xumudeckuii dnement. V3oromnsl. CTpoeHue 3JeKTPOHHBIX 000I0YeK aTOMOB, KBAaHTOBBIC
yuciaa. JHEPreTUuecKre ypoBHH W TOAYpPOBHH. ATOMHBIE opOuTanu. Kiaccupukanuss XMMHYECKUX 3ieMeHTtoB (S-, p-, d-, f-
aneMeHTsl). Pacnpenenenue 31eKTPOHOB MO aTOMHBIM OpOHTAISIM. DJIEKTPOHHbIE KOH(OUTYpaIlMi aTOMOB 3JIEMEHTOB MEPBOrO—
4eTBEPTOro NEPUOI0B B OCHOBHOM M BO30Y)KIAEHHOM COCTOSHUM, HJIEKTPOHHBIE KOHPUTypalui HOHOB. DIIEKTPOOTPULIATENBHOCTb.

[epuonmueckuii 3akon u Ilepuoanueckas cucrema xumudeckux siaemenToB [I.W. MenzneneeBa. CBs3b MepHOIUUECKOTO
3akoHa ¥ llepromuueckoil CHCTEMBl XMMHYECKHX S3JIEMEHTOB C COBPEMEHHOH TeOpueil CTPOeHHs aTOMOB. 3aKOHOMEPHOCTH
N3MEHEHHSI CBOWCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM HPOCTBIX M CIOXHBIX BEIECTB 10 TPYyMNIIaM M IEPUOIaM.
3HaueHue nepuoamyeckoro 3akona /.M. Menaeneesa.

Xumu4eckasi CBs3b. BHABI XMMMUYECKOH CBSA3M: KOBAJICHTHAs, HOHHAs, MeTajulMueckas. MexaHu3Mbl 0oOpa3oBaHHS
KOBAJICHTHOM CBSI3M: OOMCHHBIA M JIOHOPHO-AaKIENTOPHBIH. DHepruss W JUIMHA CBs3U. [lONMSIPHOCTH, HANPABICHHOCTh H
HACBIIIAEMOCTh KOBAJIEHTHOH cBs3u. KparHsie cBa3u. BonoponHas cBsi3e. MexxMoneKyaspHble B3aUMOIEHCTBUSL.

BaneHtHOCTh M BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPHl MOJEKYI C HX T€OMETPUIECKHM
CTpoeHHeM (Ha PUMEpPe COSANHEHHH IEMEHTOB BTOPOT0 MEPHO/a).

[IpencraBneHne 0 KOMIUIEKCHBIX coequHEeHMsIX. CocTaB KOMIIIEKCHOTO HOHA: KOMIIIEKCOOOpa30BaTelNb, JIUTAHIBI.
3HaYeHNE KOMITICKCHBIX coeAnHEeHUH. [IoHATHE 0 KOOPAMHAIIMOHHON XUMHH.



BermecTBa MONEKYISIPHOTO ¥ HEMOJEKYISIPHOIO CTPOCHUS. THIBI KPHCTAUIMYECKHX PEIETOK (CTPYKTYp) M CBOHCTBA
BEIIIECTB.

[lonsarne o mucnepcHBIX cucTeMax. VMcTuHHBIE pacTBOpHL. lIpencTaBieHWe O KOUIOMIHBIX pacTBopax. CrocoOb
BEIPKCHHUS KOHIIEHTPAIIMH PAacTBOPOB: MaccoBasl JOJISI BEUIECTBA B pacTBOpE, MOJSIpHas KOHIEHTparws. HacelmeHHsle u
HEHACHIIIEHHBIE PaCTBOPHI, PaCTBOPUMOCTh. KpHcTammoruapaTer.

Knaccndukamus 1 HOMEHKIATypa HEOPTaHMYECKHX BEINeCTB. [pUBHANbHBIE HA3BaHMS OTAENBHBIX MHpEICTAaBHTENCH
HEOpPraHMYECKHX BEIECTB.

Knaccnduxkarss XUMHIECKIX peakiiii B HEOPraHMIECKOW U OpraHMIeCKOH XMUMHH. 3aKOH COXPaHEHHUsI MacChl BEIIECTB;
3aKOH COXPAaHEHWS W TPEBPAILCHUS JHEPrUM IPH XUMHYECKHX peakKIHsixX. TeruroBble 3(P(EKTH XUMHUECKHUX peakmuil.
TepMoxuMuUecKkue ypaBHEHUsL.

CKOpoCTh XMMHYECKOH peakuuy, e€ 3aBHCHMOCTH OT Pa3IWYHBIX (DakTopoB. ['OMOTreHHBIE W T'eTepOreHHbIE PEaKIUH.
KaTanms u karann3aTopsl.

OO6paruMble 1 HeoOpaTHMBIE peaknuH. XUMHYeckoe paBHOBecHe. KoHcTaHTa XuMuUeckoro paBHOBecHs. DakTopsl,
BIIMSIIONINE Ha TTOJOKEHHE XMMHYECKOTO PAaBHOBECHS: TeMIlepaTypa, JaBlIeHWEe W KOHICHTPAIMH BEIIECTB, YJaCTBYIOUIIMX B
peakuuu. [Ipunnun Jle Hlarense.

OnextponuTHieckas quccorparys. CUbHbIE U ci1a0ble aeKTponuThl. Crenens aucconnanui. Cpea BOJHBIX pacCTBOPOB:
KHCJIOTHAs, HeHTpanbHas, menovnas. Bomopomusiii mokasarens (PH) pactBopa. I'maponus coneit. Peakimu noHHOTO 0OOMEHa.

OKHCINTETBHO-BOCCTAHOBUTENbHEIE peakuuy. CreneHb okucieHHs. OKHCIWTENs M BOCCTaHOBUTENb. [Iporecch
OKHCIICHHSI W BOCCTAHOBJICHWs. BakHeHIIHe OKHCIHTENM M BOCCTAaHOBUTENH. METOXN 3JIeKTpOHHOro OamaHca. DJIEKTpONN3
PacTBOpPOB M PacIUIaBOB BEIIECTB.

DKCIeprMeHTaTbHBIE METOIBI U3YYESHNSI BEIECTB 1 UX TPEBPAILCHII: pa3iiokeHHe IEPOKCHIa BOOPO/a B TIPUCYTCTBHN
KaTai3aTopa, MOJIENIN KPUCTAJUTMYECKIX PEIETOK, IPOBEJCHHE PeaKliii HOHHOr0 0O0MeHa, OmpeelIeHue Cpellbl pacTBOPOB C
TIOMOIIBI0 MHAWKATOPOB, W3YYEHHE BIMSHUS Ppa3IMUHBIX (AaKTOPOB HA CKOPOCTh XHUMHYECKOW peakIMu W MOJIOKEHHE
XUMHYECKOTO PABHOBECHSL.

Heopranuyeckasi Xummusi.

[onoxenne nHemeramwioB B [lepmoamdeckoid cucreme xumuueckux sneMentoB JI.UM. MenneneeBa M 0COOCHHOCTH
CTpoeHusl uX aToMoB. OH3nUeckre CBOHCTBA HEMETAIUIOB. AJUIOTPOINMS HEMETa/UIOB (Ha TpuMepe KUCIopoaa, cepbl, ¢pocdopa u
yriepona).

Bonopon. [Tonydenue, puznyuecknue 1 XUMHYECKHE CBOHCTBA: PEAKIMH C METAIAMU U HEMETAIIAMH, BOCCTAHOBUTEIbHbIE
cBoiictBa. 'mapuapl. TOMIMBHBIE HIEMEHTHI.

Tanorensl. Haxoxnenue B npupoze, criocoObl HoaydeHus, GU3HIecKue U XMMHYECKUe CBOICTBA. ['aloreHoBoAopobl.
Baskneiime KuCIopozcoeprkaline CoeIMHEH s rajoreHoB. JIabopaTopHble 1 HPOMBIIUICHHBIE CIIOCOOBI TOTY4SHHUS TaJIOr €HOB.
IIpyMeHeHNe rajJoreHoB U UX COSANHEHUH.

Kucnopon, o3oH. JlabopaTtopHble M NpPOMBIIIIEHHbIE CIOCOOBI MOMyYeHHs Kuciopona. Puznueckune M XHUMHYECKUE
CBOWCTBA U NMPUMEHEHHE KUCIOpoaa 1 030Ha. OKCHIIBI M TIEPOKCUIIBI.

Cepa. Haxoxnenue B pupose, crocoObl MoinydeHus, pu3nueckue 1 XuMuueckue cBoiictBa. CepoBomopos, CyIbQHIbL.
Oxcup cepoi(lV), oxeun cepoi(VI). Ceprucras m cepHas KUCIOTHI M uX coii. OCOOCHHOCTH CBOWCTB CEpHOW KHCIIOTBL
[IpumeHneHue ceprl U €€ COeTUHEHHUH.

A3sor. HaxoxaeHue B mpupojie, ciocoObl MonydeHus, pu3nueckrue 1 XMMHIECKHEe CBOMCTBA. AMMHUAK, HUTPUIBL. OKCHIIbI
a3zora. A30THCTasi ¥ @30THAs KMCIIOTHI U UX coir. OCOOEHHOCTH CBOMCTB a30THOI KHCIIOTHI. [I[puMeHeHne a30Ta U €ro COSANHEHH.
A30THBIE Y1OOpEeHUSL.

®Dochop. Haxoxnenue B mpupoze, cnocodbl monydeHusi, Gpusnueckue u xumudeckue cBoiictBa. @ocdumpl u Gpochun.
Okxcuabt hocdopa, pocdopnas kuciora u eé conu. [Ipumenenue docdopa u ero coenunennii. GocpopHbie ynoOpeHws.

Vraepon, HaxoxAeHHE B OpPUpOAE. AJUIOTporHbie Momudukaimu. DuU3Hyeckue U XMUMHYECKHE CBOMCTBA MPOCTBIX
BellecTB, o0pa3oBanHbIX yriepogoM. Oxcup yriuepona(ll), okenn yrnepona(lV), yronbHast kucinora u e€ conu. AKTHBHPOBAHHBIM
yronb, ancopouus. Oynepensl, rpadeH, yriaepoaHsie HaHOTPyOku. [IpuMeHeHe MPOCThIX BEIIeCTB, 00pa30BaHHBIX YIIIEPOIIOM,
U €r0 COeIUHEHUH.

Kpemuwuii. Haxoxaenne B mpupoe, Crioco0bl monydeHus, pusndeckue U XxuMmuueckue coiictea. Okcua kpemuusi(1V),
KpPEMHHEBask KMCII0Ta, CUIIMKAThL. [IpuMeHeHne KpeMHHs 1 ero coeanHeHuid. CTek1o, ero nojixy4eHue, BUbl CTeKIIa.

Ionoxenne meramwioB B [leprHomuyeckoil cucTeMe XMMHYECKHX 3JeMeHTOB. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX
obonouek aTroMoB MeTawioB. OOmue (u3HUecKre CBOMCTBa MeTaioB. [IpiMeHeHHe MeTauioB B ObITY M TexHHKe. CIuiaBbl
METaJUIOB.

DNeKTPOXUMUYECKHI P HANpsHkeHUH MertamwioB. OOmMe crnocoObl MOMYYEHHs METaUIOB: T'HMAPOMETaUTyprus,
MTMPOMETAILTYPTHs, dNeKTpoMeTatyprus. [TonsTie o koppo3uu MeTasuioB. CriocoObl 3alUThl OT KOPPO3UH.

Obmas xapakrepuctuka MeTamuioB |A-rpymmer [lepuoandeckoll cUCTEeMbl XUMUYECKHUX 3JIEMEHTOB. Hartpmii m kanmuii:
nosyueHue, Gpusndeckue 1 XUMHUYECKHe CBOHCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCTMHEHHI.

Ob6mas xapakrepuctuka Metawios || A-rpymmst [lepuoandeckoii ccTeMbl XUMHYECKHUX 3IEMEHTOB. Maruuit v KajibLuii:
NoNTydeHue, HU3NUEeCKre ¥ XMMUYECKHE CBOWCTBA, IPMMEHEHHE TPOCTHIX BEIECTB M X COeAMHEHMUH. JKECTKOCTD BOAIBI M CLIOCOOBI
€€ ycTpaHeHusl.

ANIOMHHHI: TONy4eHne, HU3NUSCKHE U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOrO BELIECTBA U €r0 COCTUHEHHIL.
AmMdoTepHbIe CBOCTBA OKCHIA 1 THAPOKCH/IA ATFOMUHUS, THAPOKCOKOMIUICKCHI aTIOMHUHHSL.

OOmmas XxapaKkTepuCTHKA METauIoB M000YHBIX noarpym (b-rpymm) Ieproaudeckoil CHCTEMBI XUMHYECKUX 3JIEMEHTOB.



®dusnueckne M XMMHUYECKHE CBOWCTBAa XpoMma M ero coexuHeHMH. Oxcumsl u rugpokcuasl xpoma(ll), xpoma(lll) n
xpoma(VI). XpomaTsl 1 TUXpOMATHI, UX OKHCIHUTENbHBIE CBOHWCTBA. [lomydyeHne u mpruMeHeHne Xpoma.

dusnyeckne W XHUMHYECKHE CBOMCTBA MapraHma M ero coequHeHwid. Baxweitmme coemmuennst wmapranma(ll),
mapranna(1V), mapraamna(VI) u maprannma(VII). [lepmanranar kamus, €ro OKACIUTEIIBHBIE CBOHCTBA.

Ddu3nYecKre 1 XUMHAYECKIE CBOMCTBA jKeJle3a U ero coequHeHunit. Okcupl, ruapokcuabt i conu xeresa(ll) u xemesa(lll).
[Nomy4enue u mpUMeHEHHe JKele3a U eTo CIUIaBOB.

dusnueckre 1 XMMUYECKHE CBOIcTBa Meau U €€ coequHeHui. [lomydeHue u npuMeHeHre Meu U €€ COeJMHEHHM.

[uek: momydenwe, (U3NYeCKHe M XUMHYECKHE CBOMcTBA. AMoTepHBIE CBOICTBa OKCHAA M THUAPOKCHAA IMHKA,
THPOKCOKOMITIEKCH IIMHKA. [I[prMeHeHne IIMHKa ¥ ero COeMHEHUH.

DKCIepUMeHTAIBHBIE METO/IbI M3YUEeHHSI BENIECTB 1 MX IPEBpaIleHNH: H3ydeHne 00pa3ioB HEMETaUIOB, TOPEHHE CEPEI,
¢docdopa, xemeza, MarHWs B KHCIOpOAE, HM3YydeHHE KOUIEKIMM «MeTalulbl M CIUIaBBI», B3aWMOJCHCTBHE IIEJIOYHBIX M
IeJIOYHO3EMEIIBHBIX METAJUIOB C BOJIOH (BO3MOXKHO HCITOJIB30BAHHE BUIEOMATEPHANIOB), B3aHMOJCHCTBHE ILIMHKA U JKeje3a ¢
pacTBOpaMH KHCIIOT W IIenodel, KauecTBeHHbIE PeaKINH Ha HEOPTaHWIECKUEe aHWOHBI, KaTHOH BOJOPOJA W KaTHOHBI METAJLIOB,
B3aUMOJICHCTBHE THAPOKCHIIOB ATIOMIHUS M IMHKA C PACTBOPAMH KHCIIOT U HIENOYeH, pelleHne SKCIIepUMEHTAIBHBIX 3314 110
teMaM «[anorens», «Cepa 1 e€ coeTHEHNUS», «A30T 1 pochop U NX coeANHEHHT», «MeTaIbl TTIaBHBIX MOATPYIID», «MeTayuisl
MTOOOYHBIX TTOATPYIII».

XHMMHSA U KU3Hb.

Ponp xuMum B oOecriedeHHH YCTOWYHMBOTO pPa3BUTHS dYenoBedecTBa. [IOHATHE O HAydHBIX METOIaX IO3HAHWS W
METOJIOJIOTHH HAay4YHOTO WCCieNoBaHWs. HaydHple NPHHIMIBI OpraHU3allMd XHMHUYECKOTO HPOW3BOACTBA. [IpOMEBINIICHHEIE
CIOCcoOBI TTOYYSHHNS BaYKHEHIIINX BEIIECTB (Ha IpHMepe MPOU3BOICTBAa aMMHAaKa, CEPHON KHCIIOTHI, MeTaHona). [IpoMbInuieHHEbIe
CIIOCOOBI MOTYYSHHUS] METAJUIOB M CIUIABOB. XMMHUUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH Cpesbl U ero nociencTBus. Poiabp XuMuu B
o0ecrie4eHNH SHePTreTHIeCKol Oe30TacHOCTH.

XuMust U 3710poBbe uenioBeka. JlekapcTBeHHbIE cpercTBa. [IpaBuiia MCIONB30BaHMs JIEKAPCTBEHHBIX MpernaparoB. Poib
XMMHH B Pa3BUTHH MEULIHHBL.

XWMUSI TUIIHA: OCHOBHBIE KOMITOHEHTHI, MUILEBbIE 100aBKU. Ponb XuMun B oOecriedeHUH THIIEBOI 0e30MacHOCTH.

Kocmernueckne n mapdromepHsie cpencrBa. beitoBas xumus. [IpaBmiia Ge30macHOro HCHONB30BAHMS IIPENapaToOB
OBITOBOI XUMHH B TIOBCETHEBHOH YKN3HH.

XUMUSL B CTPOUTEIIBCTBE: Ba)KHEHIIINE CTPOUTENIbHBIE MaTepUaibl (IEeMEHT, OSTOH).

XuMHSA B CENBCKOM X03stiicTBe. OpraHuyecKue 1 MHHEPaJIbHbIE YIOOpEHHS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKH, CTEKIO, KepaMuka. Marepuansl i 3NEeKTPOHUKH.
Hanorexnonorum.

PacuérHele 3amaun.

Pacuétel: Macchl BemecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3
Y4acTBYIOLIMX B PEAKIMHU BEIIECTB, Macchl (00bEMa, KOIMYECTBA BEIECTBA) NPOIYKTOB PEAKIMHU, €CIIM OAHO U3 BEILIECTB UMEeT
npuMecH, Macchl (00bEMa, KOJMYECTBa BELIECTBA) INMPOAYKTA PEaKUUM, €CIM OJHO M3 BELIECTB JaHO B BHAE PacTBopa ¢
OIpeIeNIEHHON MaccOBOM J0eil pacTBOPEHHOIO BEIECTBA, MACCOBON J10JM M MOJISIPHOM KOHLIEHTpAIUK BEILECTBA B PAaCTBOPE,
JIOJTY BBIXO/1a IIPOJYKTA PEAKLUH OT TEOPETUUECKH BO3MOKHOTO.

MesxmnpeaMeTHbIe CBSI3U.

Peanusaiuss MeXIpeIMETHBIX CBs3ei MPU M3Y4eHHH OOLIel W HeopraHuueckod XuMuHU B 11 Kiacce ocylecTBiseTcs
yepe3 HCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK M HOHATUH, NPUHATBIX B OTIENBHBIX HpeIMerax
€CTECTBEHHO-HAy4HOr'0 IIUKJIA.

OO1Me ecTEeCTBEHHO-HAYUHbIE MOHSTHUS: SBJICHWE, HAY4YHBI (AaKT, THUIOTe3a, TEOpPHs, 3aKOH, AHAIU3, CHHTE3,
Ki1accu( KA, TEPUOTUYHOCTD, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJIeITb, MOACIUPOBAHHE.

@duzuka: MaTepusi, MHUKPOMHP, MAaKpOMHp, aTroM, 3JIE€KTPOH, MPOTOH, HEHTPOH, MOH, H30TOMbBI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTH4eCKHid YPOBEHb, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BELIECTBA, MACAIbHBIN ra3, Qusnueckue
BEJIMYUHBI, €AUHHULBI I3MEPEHUsI, CKOPOCTh, SHEPIUs, Macca.

Buonorus: kieTka, opraHusM, SKocucTeMa, buocepa, MeTabonn3M, MakKpo- U MUKPOAJIEMEHTBI, OSJIKH, KUPbI, YIIeBOABI,
HYKJICHHOBBIE KHUCJIOTHI, ()EPMEHTBI, TOPMOHBI, KDYTOBOPOT BEILIECTB M IIOTOK SHEPTUU B SKOCHCTEMAX.

I'eorpadus: MuUHepabl, TOpPHbIE TOPOABI, OJIE3HbIE HCKONIAEMBbIE, TOIIMBO, PECYPCHI.

TexHonorust: XuUMHYecKas NPOMBIIIIEHHOCTb, METAIYPrus, CTPOUTENbHbIE MaTE€PUalIbl, CENbCKOXO03sHCTBEHHOE
MPOM3BOJICTBO, THILEBAst IPOMBIIIUICHHOCTD, ()apMalleBTHYECKast IPOMBIIIUIEHHOCTb, IPOM3BOACTBO KOCMETHYECKUX MPENaparTos,
MIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTePHAIOB, EKTPOHHAS TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHU.



[INIAHUPYEMBIE PE3VIJIbTATEI OCBOEHHSA IIPOI'PAMMBI T10 XMMHWU HA VYIJIYBJIEHHOM VYPOBHE
CPEJTHEI'O OBIIET'O OBPA3OBAHUVA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUE C CHCTEMHO-AEATEILHOCTHBIM ITOJXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIBTaTOB OCBOSHHS IpeIMeTa
«XUMUS» Ha YpOBHE CpenHero oOmero oOpa3oBaHHS BBIACNICHBI CIIEIYIONIHE COCTABIISIOMINE: OCO3HAHME OOYJaIOIIMMHUCS
POCCHICKOM T'paXKIaHCKOM MIEHTHYHOCTH; TOTOBHOCTH K CAMOpPA3BUTHIO, CAMOCTOSTEIFHOCTH M CaMOOIIP €AEICHHIO; HAJTHINe
MOTHBAIMN K 00y4YEHHIO; TOTOBHOCTE M CHOCOOHOCTH 00YYArOIIUXCSl pyKOBOJCTBOBATHCS NMPHUHATHIMU B OOIIECTBE NPaBHIAMH U
HOpMaMH TTOBE/ICHHMSI; HAJIMYKE MTPAaBOCO3HAHMS, YKOJIIOTHIECKOH KYIbTYpPhI; CIIOCOOHOCTD CTAaBHUTH LENH M CTPOUTH )KU3HEHHBIE
TUTAHBL.

JIMIHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XUMHUS» OTpPaXaloT C(OPMHPOBAHHOCTH OIBITAa ITO3HABATENBHONH WU
MIPAKTHYIECKOH AeSTeNbHOCTH 00YJaronIUXcsl B MPOLECCE peaTu3aii 00pa3oBaTeNbHOM IesTeTbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOGHWS IpelaMeTa «XHUMHUS» OTPaXaloT C(HOPMHPOBAHHOCTH OIBITA ITO3HABATEINHHOH M
TIPAaKTHYECKOH AeSTeNbHOCTH 00YJaroNIuXcsl B MPOIECCe PeasTu3anii 00pa3oBaTeNbHOM IS TeTbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHMA

OCO3HaHUS 00YJAIOIINMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s3aHHOCTEH, YBaXKEHHS K 3aKOHY ¥ TIPaBOIOPSAKY;

TIPECTaBICHHS O COLMAIBHBIX HOPMaX M MpaBHIIaX MEKJIMIHOCTHBIX OTHOIICHHH B KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTENFHOCTH ITIPH CO3JIAHMHM YYeOHBIX IPOEKTOB, PEIICHWH YYeOHBIX WU
MO3HABATEIBHBIX 33/1a4, BBIITOHEHUH XUMHYECKIX IKCIIEPHMEHTOB,

CIOCOOHOCTH TIOHUMATh ¥ IPHHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY M apI'yMEHTBI IPYTUX TIPH aHAJIN3€ PAa3IMYHBIX BUIOB
y4eOHOMU JIesITebHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHHSA

LIEHHOCTHOT'O OTHOIIICHUSI K ICTOPUYECKOMY M HAYYHOMY HACIIe/INI0 OTEYECTBEHHON XUMUM;

YBa)KEHHMSI K MIPOIIECCY TBOPUECTBA B 00JIACTH TEOPHH U MIPAKTHUYECKOTO MIPUIIOKEHHST XMMHH, OCO3HAHHS TOT'0, YTO JaAHHbIE
HAaYKH €CTh Pe3yNbTaT JUINTENbHBIX HAOMI0IeHNH, KPOOTIMBEIX SKCIEPHMEHTABHBIX TIONCKOB, MOCTOSHHOTO TPpyAa YUEHBIX H
MIPaKTHKOB;

HHTEpeca ¥ TI03HABaTEIbHBIX MOTHBOB B ITONYYEHHH M MOCIEAYIONIEM aHAIN3e HH(POPMAIIUH O TIePEIOBBIX JTOCTKEHHIX
COBPEMEHHON OTCUECTBEHHOH XUMHH;

3) 1IyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHUA:

HPaBCTBEHHOT'O CO3HAHMS1, STHYECKOrO MTOBECHHUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallMH, CBA3aHHbBIC C XMMHYECKUMH SIBICHHSAMHM, M NPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHPYSCh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIGHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJEHHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIMII HPABCTBEHHBIX U IIPABOBBIX HOPM H C
y4ETOM OCO3HAHUS MOCIEACTBUI TIOCTYIIKOB,;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAHUsl IIEHHOCTeH 3/10pOBOro M 0e30macHoro obpas3a >KH3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K
coOCTBEHHOMY (DU3MYECKOMY U TICHXHIECKOMY 3/I0POBbIO;

coOr0IeHusE IpaBHII OE30IACHOr0 OOPALIEHHS C BELIECTBAMH B OBITY, TOBCEIHEBHOW JXKU3HHU, B TPYOBOI JEATEILHOCTH;

MIOHUMAHUS IIEHHOCTH TIPABUJI MHMBU/LYaIbHOIO U KOJJIEKTHBHOI'O O€30MaCHOr'0 ITOBEJICHHS B CUTYaLMsAX, YT POXKAIOIIHUX
3/I0POBBIO U KHU3HU JIIOJEH;

OCO3HaHHUS MOCIIEACTBUN U HENPUATHS BPEIHbIX NPUBbIYEK (YIIOTPEOISHHS aNKOrois, HAapKOTHUKOB, KYPEHHU);

5) TpynoBoro BocnuTaAHMS:

KOMMYHHUKaTHBHOIM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEILCKOMN [IESTeIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON
U IPYTHX BUIAX AESATEIbHOCTH;

YCTQHOBKM Ha aKTHBHOE Y4acTHE B PELICHUM NPAKTHYECKHMX 3aJa4 COLMAJIbHOM HAIpaBIEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJbI);

HHTEpeca K MPaKTUYECKOMY H3y4eHHUI0 NpodeccHii pa3IMyHOro pojia, B TOM YHCIIE HAa OCHOBE IIPUMEHEHHUS IPEMETHBIX
3HAHUH 110 XUMUU;

YB@KEHHS K TPYLY, JIOAAM TPYJa U pe3y/bTaTaM TPYLOBOM AesSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYaJIbHOH TPaeKTOpUH 00pa3oBaHus, Oynyuied nmpodeccuu U peann3aniu
COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHM, MHTEPECOB M IMOTpeOHOCTEit
o011ecTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMUS:

9KOJIOTMYECKH 11eIeCO00Pa3HOro OTHOLICHHUS K IIPUPO/IE KaK MCTOUYHHKY CYIIECTBOBAHHS KM3HH Ha 3eMiIe;

MOHUMAHUs TIIO0ANBHOr0 XapakTepa 3KOJOTMYECKUX IpOoOJiIeM, BIMSHHSA SKOHOMUYECKHX MPOIECCOB HA COCTOSHUE
TIPUPOTHON U COLIUATILHOM Cpebl;

OCO3HaHMSI HEOOXOJMMOCTH HCIONb30BAHHS JOCTW)KCHHH XUMHM JUISl pEUICHHS BOIPOCOB  PAallOHAJIBHOTO
MIPUPOJIONOIb30BAHUS;

AKTUBHOTO HENpUATHUS JCHCTBUM, MNPUHOCAIIMX Bpel OKPYXKAIOIIeW NPUPOTHOM Cpelle, YMEHHsl IpPOTHO3HPOBATh
HEOIaronpusTHBIC SKOJOTHYECKHE MOCIIE/ICTBHS IPEANPHHIMAEMBIX ISHCTBUH U NPEJOTBPALIATh HX;



HaJMYUS Pa3BUTOrO SKOJIOTMYECKOrO MBIIIICHUS, SKOJIOTHUECKOH KYIBTYPHI, ONBITA JACSTENBHOCTH 3KOJIOTHUECKOH
HaNpaBJIeHHOCTH, YMEHHS pPYKOBOICTBOBAaThCS HMMH B II03HABATEIIBHOM, KOMMYHHKATHBHOH M CONMAJbHONH MpaKTHKE,
CIOCOOHOCTH M YMEHHSI aKTHBHO TIPOTHBOCTOSATH UACOIOrHU XeModoony;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKW M OOIIIECTBEHHON IIPAKTUKH;

TTOHMMAaHWS CIEIM(UKI XUMHHN KaK HayKH, OCO3HAHMS €€ POIH B (GOPMUPOBAHUH PAMOHAIEHOTO HAYYHOI'O MBIIIUICHNUS,
CO3/IaHHUM LIEJOCTHOTO MPEACTABICHHsI 00 OKPYXKaIOIeM MHpE KakK O €MHCTBE NPHUPOIBI U YEIIOBEKa, B TIO3HAHUHU MPUPOTHBIX
3aKOHOMEPHOCTEH ¥ PeIIeHNH IPOOIeM COXPaHEHNUS IIPUPOIHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0CO0O0 3HAUMMOCTH XMMHH JJIsi COBPEMEHHON IIMBIJIM3AIMN: B €€ T'YMaHUCTUUECKOH HAIPaBIEHHOCTH
1 B)XKHOW POJH B CO3JAHHH HOBOHM 0a3bl MaTepUaTbHOH KYJIBTYPHI, B PEIICHUH IJIOOAIBHBEIX IPOOJIEM YCTOWYNBOTO Pa3BHTHS
YeJIOBEYEeCTBA — CBIPHEBOM, SHEPIreTUUECKON, MUIIEBON M SKOJIOTHUECKON OE30IMaCHOCTH, B Pa3BUTHH MEIHIMHBI, 00eCIedeHnN
YCIIOBHH YCIICIITHOTO TPY/a U SKOJIOTHYECKH KOM(POPTHOH KN3HH Ka)kKI0r0 WieHa 00IIeCTBa;

€CTECTBEHHO-HayJIHOH IPaMOTHOCTH: TIOHUMAaHHUS CYITHOCTH METO/IOB ITO3HAHNS, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIONh30BATh TOydaeMble 3HAHUS JUIS aHAN3a U OOBSICHEHHS SIBIICHHH OKPY)XKAIOIIET0 MUpa M MPOUCXO/SIIHNX B
HEM M3MEHEHMH, yMEHUs JenaTb 0O0OCHOBAaHHBIE 3aKIIOUSHHS Ha OCHOBE HAayJHBIX (PaKTOB M MMEIOIIMXCS TAHHBIX C ILENBI0
TIOTYIEHS JTOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENEHO HCHONB30BaTh XMMHYECKHE 3HAHWS JUISl PEeIICHUs MpoOJieM B PealibHBIX JKM3HEHHBIX
CHUTYaIHsX;

HHTEpeca K MO3HAaHUIO, HCCIISI0BATEIbCKON JIEATENbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEepBIBHOMY O0pa30BaHMIO M CaMOOOpa30BaHMIO, K aKTMBHOMY MOJIyYEHHIO HOBBIX
3HAHMH [0 XUMUH B COOTBETCTBUH C KH3HEHHBIMH TTOTPEOHOCTSIMH;

HHTEpeca K 0COOEHHOCTAM Tpy/ia B Pa3IM4HbIX cepax MpodhecCHOHATBHOM AesTEbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeMeTHbIC Pe3yJIbTaThl OCBOCHHS IIPOrPaMMBI [0 XUMUH Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus BKITIOUAKOT:

3HAYMMBIC Tl POPMHUPOBAHUST MHPOBO33PEHHS 00YUAFOIINXCS MEKIUCIHMIUTMHAPHBIC (MEKIPEAMETHBIC) OOIICHAYIHbBIC
TOHATHS, OTPAXKAIOLINE [IEIOCTHOCTh HAYIHON KapTHHBI MUPa U CIICHHU(UKY METO/IOB TO3HAHHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepus, BELECTBO, SHEPT U, ABJICHHUE, IPOLIECC, CHCTEMa, HAYYHBIH (haKT, IPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopHsl, HCCIIeJOBaHNEe, HAOMIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHeE);

YHHUBEpCaJIbHbIC yueOHbIC JACHCTBHA (TIO3HABaTENbHbIE, KOMMYHUKATHBHBIC, DPETYISTHBHBIC), 0OCCICUHBAIOLINE
(dopmupoBanue GyHKIHOHATBHON TPAMOTHOCTH M COLIMAJIBHOM KOMIICTEHIIMN 00Y4aIOIUXCS;

CrocoOHOCTh  00Y4arOIIMXCS  HMCIONIb30BaTh OCBOCHHBIC MEXKAMCLUIUIMHAPHBIC, MHPOBO33PEHUCCKHE 3HAHUSA U
YHHBEpCaJIbHbIC yueOHbIE ICHCTBHS B TI03HABATEIILHOM 1 COLMAJILHOM MPaKTHKE.

MeranpeMeTHble  pe3ylbTaThl ~ OTPAXKAIOT ~ OBJAJCHHE  YHUBEPCAJIbHBIMH  y4eOHBIMH  IO3HABATEIbHBIMH,
KOMMYHHMKATHBHBIMH U PETYJIATHBHBIMHU ACHCTBUSAMHU.

Ilo3naBaTeIbHBIE YHHBEpPCcAJIbHBIE yUeOHbIE TeiiCTBUS

1) 6a30Bble JTOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIFHO (hOpMYIIHPOBaTh U aKTYaJIH3UPOBATh MPOOIIEMY, pacCMaTpPHBAaTh €€ BCECTOPOHHE;

ONPECNATh LENU JESITeNbHOCTH, 3a/aBas MNapaMeTpbl W KPUTEPUH KX JOCTHXKEHHS, COOTHOCHTb Pe3YJIbTaThl
JIEATEIBHOCTH C IIOCTABJIEHHBIMU LIEJIIMU;

HCIIOJIb30BATh MIPU OCBOCHUH 3HAHUI MPHUEMBI JIOTHYECKOIO MBIIUICHHS: BBIJCIIATh XapaKTePHbIC MPU3HAKU MOHATHH H
YCTaHABIMBATh UX B3aHMOCBS3b, UCIIONB30BAaTh COOTBETCTBYIOIIHE MOHATHS [UIsl O0BSICHEHHS OTCIbHBIX (JAaKTOB U SIBJICHUII,

BBIOMPATh OCHOBAHHS M KPUTEPHHU VTS KIIACCH()UKALIUH BEILIECTB U XUMHYCSCKIX PEaKIIHi;

YCTaHABIUBATH MPUUNHHO-CIICJICTBEHHBIC CBSA3U MEK/IY H3y4aeMbIMH SIBIICHUSIMU,

CTPOHUThH JIOTHYECKUE pacCyXIeHUs] (MHIYKTHBHBIC, NEIYKTUBHbBIC, IO AHAJIOIHMH), BBIBISTH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATh BBHIBOJBI H 3aKITIOUCHUS;

MPUMEHSTh B MPOLECCE MO3HAHUS HCIONb3yeMble B XUMHU CHMBOJIHMYECKHE (3HAKOBBIC) MOJEIH, MpPeoOpa30BbIBAThH
MOJIEIbHbIE MIPE/ICTABICHUS — XUMUYECKUI 3HAK (CUMBOII) 2JIEMEHTa, XMMUu4ecKkast (opMyIia, ypaBHEHHE XMMUYESCKOM PeaKiy —
MPU pelIeHUH y4eOHBIX MO3HABATENbHBIX M TMPAKTHYECKHX 3a/1ad, MPUMEHATh Ha3BaHHBIC MOJCIBHBIC MPEICTABICHHUS Ui
BBISIBJICHHSI XapaKTEPHbIX MMPU3HAKOB U3Y4aeMbIX BEIECTB U XUMHUYECKHUX PEaKIIH.

2) 6a3oBbIe MCCJIEI0BATEILCKUE AeliCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHMS BELIECTB M XMIMHUYECKHX PEaKIHii;

(GhopMyITUpOBaTh LIENU U 3aa4y UCCIIeIOBAHMUS, UCIIONB30BaTh MOCTABICHHBIE U CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIE
BOMPOCHl B Ka4yeCTBE HMHCTPYMEHTA MO3HAHMS M OCHOBBI s (OPMHUPOBAHMS THIOTE3bl 0 MPOBEPKE MPABIIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

BJIaJICTh HABBIKAMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEICHUS YICHUUESCKUX IKCIICPHMEHTOB, COBEPILIEHCTBOBATh
YMEHUS HAOIIOIATh 32 XOJIOM MPOLIECCa, CAMOCTOSITEILHO IIPOrHO3UPOBATH €ro pe3yabTaT, (POPMYITHPOBATh 0O0OIIEHHS U BHIBOIBI
OTHOCHTEIIBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCICIOBAHMS, COCTABISATH OOOCHOBAHHBIH OTYET O MPOSIaHHOM padoTe;



nmpuodperaTb ONBIT YYEHHYECKOH HCCIEJOBATENECKOH M IPOSKTHON JESTENFHOCTH, MNPOSBIATH CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIEHOMY MOMCKY METOIOB PELICHHS MPAKTHIECKHX 3a1ad, IPUMEHEHHIO Pa3INuHbIX METONOB TO3HAHMSL.

3) pa6ora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3IMUHBIX NCTOYHUKAX HHPOpMANUH (HAYIHO-IIOMYJISIpHAs INTEPAaTypa XUMHIECKOT0 COJEpKaHus,
CIpaBOYHBIE TOCOOMsS, pecypchl MHTepHeTa), aHATM3HPOBATh HH(GOPMAIMIO PAa3IMYHBIX BUAOB M (OPM IIPECTaBICHHUS,
KPUTHUYECKH OLICHUBAThH €€ JJOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTE;

(OopMyIIpOBaTH 3aNpOCHl W NPUMEHSTH Pa3IMYHbIE METOIBI IPH IOWCKE W 0TOOpe MH(OpPMAIWHU, HEOOXOIMMON IS
BEITTOJTHEHNS Y4EOHBIX 3a1a4 ONPeIeNIEHHOr0 THIIA,

NIpHUOOpeTaTh OIBIT UCIONIF30BAHMS HH(OPMAIIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH M Pa3JIMYHBIX TONCKOBBIX CHCTEM;

CaMOCTOSITEIEHO BBIOWPaTh ONTHMAIBHYIO (OpMy IpeacTaBieHHss HH(opMarmy (cxeMmbl, rpaduky, IuarpaMmel,
TaOJHIIBI, PUCYHKH U PYTHE);

HCIIONB30BAaTh HAyYHBIH S3BIK B KAuecTBE CpeJCTBA NpH paboTe ¢ XUMHUYecKod WHpopMmarueil: IpPUMEHSTH
MEXXIpeIMeTHbIE ((U3UIEeCKHe U MaTeMaTHIeCKUe) 3HaKU U CUMBOJIBL, (OpMYITBI, a00peBHaTyphl, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAITIATHOCTH.

KoMMyHnKaTHBHBIE YHHBEPCAIbHBIE YUeOHbIE JeiiCTBHSA:

3a1aBaTh BOIIPOCEHI I10 CYHIECTBY o6cy>!<z(aeM01‘/’I TEMBI B XOJIC iHajIora W/ W JAUCKYCCHH, BBICKA3bIBAaTh UJIEH,
(bOpMyJ'IHpOBaTL CBOU MNPEATIOKEHUS OTHOCUTEJILHO BBIITOJIHEHUS Hpe}l.]'[O)KeHHOﬁ 3aJ1a4yH,

BBICTYIIATh C MIPE3eHTalNel pe3yIbTaTOB [T03HABATEIHHOMN NEATEIBHOCTH, OMyYEHHBIX CAMOCTOSITENIEHO WITH COBMECTHO
CO CBEPCTHUKAMH IPH BBITIOJIHEHUH XUMHUYECKOTO 3KCIIEPUMEHTa, PAKTHIECKOH PabOoTHI 110 UCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pean3alny y4eOHOro MpoeKTa, W (pOpMyIHpOBATH BHIBOJBI MO pe3yIbTaTaM IPOBEAEHHBIX HCCIEIOBAHHU IMYTEM
COTJIaCOBAHMS MO3UIIMI B X0JIe 00CYKCHUS U 0OMEHa MHEHHSIMH.

PeryasiTuBHBIE yHHBepcaIbHbIe y4eOHbIe JelCTBUA:

CaMOCTOSITEJIBHO IUIAHMPOBATh U OCYIIECTBIATH CBOIO NO3HABATEIBHYIO AESATENILHOCTD, ONpenenss e€ IeNu U 3aJa4H,
KOHTPOJIMPOBATh U MO Mepe HeOOXOAUMOCTH KOPPEKTUPOBATh Mpe/IaraeMblil alrOpUTM JEeHCTBUIl IPH BBHITIOJIHCHUH Y4eOHbBIX U
HCCIIEZIOBATEbCKUX 3a/a4, BbIOMpaTh Haubonee 3p(EeKTUBHBIA cocod MX pemeHHs ¢ y4€TOM IOJNYy4EHHS HOBBIX 3HAHUH O
BEILECTBAX U XMMUUCCKHX PEaKIHsX;

OCYILECTBIIATH CAMOKOHTPOJIb JAESTEILHOCTH Ha OCHOBE CAMOAHAIM3a M CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[penMerHble pe3yabTaThl OCBOSHHS IPOrpaMMbl 10 XMMHU Ha yriayOJIEHHOM ypOBHE Ha YPOBHE CPEIHEro OOLIero
00pa30BaHus BKIIOYAIOT CrieliupUyuecKue isl y4eOHOro npeaMera « XUMUs» HaydHble 3HaHHs, YMEHHsS U CIIOCOOBI ASHCTBHIA MO
OCBOCHMIO, MHTEPIPETALMH U NPEeoOpa30OBaHUIO 3HAHUM, BUJBI JIEATEIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHMS M NPUMEHEHHIO
3HAHUH B Pa3iIMYHbIX Y4€OHbBIX CHTYaLUsAX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYALUsX, CBA3aHHBIX ¢ XUMHEH. B mporpamme no
XMMMH OPEAMETHBIC PE3YJIbTaThl IPEACTABIIEHBI 110 T0J1aM U3Y4EHHUI.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyecKast XUMH» OTPaskaroT:

cOpMUPOBAHHOCTD NPEJCTABICHUN: O MECTE M 3HAYCHUU OPIaHUYECKOH XUMUH B CHCTEME €CTECTBEHHbIX HAYK U €€ pOIIH
B 00ECIEUYCHHH YCTOHYMBOIO PA3BUTHS YEJIOBEYESCTBA B PELICHUH MPOOJIEM SKOIOIMYECKOH, JHEPreTHYSCKOW M IMHIIeBON
0€30MaCHOCTH, B pPa3BUTHH MEIMLMHBI, CO3JaHMM HOBBIX MAaTepHaOB, HOBBIX MCTOYHHKOB 3HEprud, B 00ecreyeHHH
PaLOHAIBHOrO IPUPOIOTIONB30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH Ky/IbTYphI UeJI0BEKa, a TAKXKE SKOIOIMYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3[JOPOBBIO M IIPHPOIHOM CpeJie;

BIIaJICHHE CHCTEMOH XMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIMOJATAIONINE TOHSITUS — XUMHUYECKHH 3JIEMEHT,
aToM, SIIPO M DJIEKTPOHHAs 00OJOYKa atoma, S-, P-, d-aTOMHbBIE OpOMTAIM, OCHOBHOE M BO3OY)KIEHHOE COCTOSHHUS aToMa,
ruOpUAN3aLHs AaTOMHBIX OpOHMTael, HOH, MOJICKYIa, BaJICHTHOCTD, JIEKTPOOTPHIATENBEHOCTD, CTEIICHb OKHCIICHHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIH OOBEM, YITIEPOIHBIH CKeJeT, (YHKUMOHAIbHAS TPYIIa, pajukall, CTPYKTypHbIC
(bopmynbl  (pa3BEPHYTBIE, COKpAlIEHHBIE, CKEJNETHbIE), W30MEpHsl CTPYKTYpHas M IPOCTPAaHCTBEHHas (TeoMeTpuyecKas,
OINITUYECKAst), M30MEphl, FOMOJOTUYECKUIl psJl, TOMOJOTH, YIJIEBOAOPOIBI, KHCIOPOA- M a30TCOAEpIKAll[ieé OpraHHYEeCKUe
COEJIMHEHHUS, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSAMHEHMS; TEOPHH, 3aKOHBI (MepHOANYE CKUI
3akoH /1. 1. MeHzeneeBa, Teopusi CTpOCHUs OpraHndeckuX BemectB A. M. ByrnepoBa, 3aK0H cOXpaHEHHUSI MACChI BEIIECTB, 3aKOH
COXPAaHEHUs] W MPEBPALICHUS JSHEPIMH IIPH XUMHUYECKHX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XUMHH,
MHPOBO33PEHYECKHE 3HAHMS, JIEXKAIlMe B OCHOBE IOHMMAHUS IPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBICHUM;
MIPEACTABICHNS O MEXaHM3MaX XUMUYECKHUX PEaKIHi, TEePMOJUHAMUYECKIX U KHHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS,



0 B3aMMHOM BIIMSTHUH aTOMOB U TPYIIT aTOMOB B MOJIEKYJIaX (MHIYKTHBHBII 1 Me30MepHbIN 3¢ dekTsl, opuentants! | u |l pona);
(haKTONMOTHYECKHEe CBEIECHHS O CBOMCTBAX, COCTaBE, MONYYEHHH U OE30IIAaCHOM HCIIONB30BAHUM BAXKHEHIIMX OPraHWYECKHX
BEIIIECTB B OBITY M IPAKTHIECKOH IESITEIFHOCTH YeTI0BEKa, OOIIMX HAyIHBIX MPUHINIIAX XMMUYECKOT0 TPOU3BOJICTBA (Ha IpUMEpe
MIPON3BOACTBA METAHONA, TepepaboTK HePTH);

chOpPMHPOBAHHOCTH YMEHHIA: BBISBIIATH XapaKTePHbIE IPH3HAKH ITOHSITHIH, yCTAaHABIMBATH UX B3aHMOCBSI3b, HCIIONB30BATh
COOTBETCTBYIOIINE MOHATHS IIPH OIHCAHNUH COCTaBa, CTPOSHHS M CBOMCTB OPraHNUECKUX COSANHEHHH;

c(OpMHPOBAHHOCTh YMEHHI:

HCIIO30BATh XMMHUUECKYIO0 CHMBOJIHKY JJISI COCTABJICHHS MOJIEKY/SIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
1 CKEJIETHBIX) (hOpMyIT OpraHNYeCcKHX BEILIECTB;

COCTaBJIAThH ypAaBHEHMS XUMHIECKHX PEaKIUil N pacKpHIBaTh X CYIIHOCTH: OKUCIUTEIIFHO-BOCCTAHOBUTEIILHBIX PEaKIHi
MIOCPENICTBOM COCTABJICHHS IEKTPOHHOTO OajlaHCca STHX PeaKIHi, peaknuii HOHHOro 0OMeHa ITyTéM COCTABJIEHHS MX IONHBIX H
COKpAILEHHBIX HOHHBIX YPABHEHUIA;

H3TOTaBIIMBATh MOJIENI MOJIEKYJI OPTaHMYECKHX BEIIECTB I WLTIOCTPALMH MX XHMHYECKOIO U MPOCTPAHCTBEHHOT'O
CTPOCHHUS;

c(OpMHPOBAHHOCTh YMEHWI: YCTaHABINBATh NMPHHAUICKHOCTh W3yIEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy U
CTPOCHUIO K ONpeeTIEHHOMY KiIaccy/TpyIIe COeANHEeHNH, 1aBaTh UM Ha3BaHU 10 cucteMarndeckoil HomeHkiarype (IUPAC) n
MIPUBO/INTH TPHBHAJIBHBIC HAa3BaHUS ISl OTACNBHBIX IPEICTaBUTENIeH OpraHMYeCKWX BeIlecTB (3TWIEH, aleTHIeH, TOIyol,
TJIMIEPUH, JTUICHTIHNKONb, ()eHON, (OpPMaNBIEru, aneTalbJerul, amneToH, MypaBbHHAs KHCIIOTa, YKCyCHash KHCIOTa,
CTeapuHOBas, OJIEMHOBAs, NMAIBMUATHHOBAS KHCIOTHI, TJIMIWH, AJaHWH, MajbTo3a, (PYKTO3a, AHWIWH, IMBHHUI, H30IpPEH,
XJIOPOIIPEH, CTUPOI U PYTHE);

c(OpPMHPOBAHHOCTh YMEHHSI ONPEICIISTh BUJ XUMHYECKOH CBSI3M B OPTaHMYECKUX COSJMHEHMSIX (KOBaJICHTHAs! U HOHHAs
CBSI3b, G- M TT-CBSI3b, BOJJOPO/IHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHHS MPUMEHSTH TOJIOKEHNsT TEOPHU CTPOCHHS opraHndeckux BemecTB A. M. Byrneposa mis
0OBSICHEHHSI 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOSHHE, (M3MYECKHE W XHUMHYECKHE CBOWCTBA THUITMYHBIX
MIPE/ICTaBUTENCH pa3MYHBIX KIIaCCOB OPTaHWYECKUX BEIIECTB: aJKaHOB, IMKIOAIKAHOB, AJIKCHOB, aJKaIWEeHOB, aJKHWHOB,
apOMaTHYECKHX YIIICBOIOPOJIOB, CITUPTOB, albIETHI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, HPOCTHIX M CIOXKHBIX 3QHPOB, KUPOB,
HUTPOCOSTMHEHHUI U aMHHOB, aMUHOKHCIIOT, OSITKOB, YTIIEBOJOB (MOHO-, IU- H MTOJINCaXapHI0B), WUTIOCTPUPOBATh ITEHETHUECKYIO
CBSI3b MEX/ly HUIMH YPaBHEHHSMH COOTBETCTBYIOIINX XMMHYECKUX PEAKLUH C UCIIOJIB30BAHUEM CTPYKTYPHBIX (opMmyi;

cOPMUPOBAHHOCT YMEHHS IIOATBEP)KJATh HAa KOHKPETHBIX IPHMEPAaX XapakTep 3aBHCHUMOCTH pEAaKIMOHHOM
CrIOCOOHOCTH OPraHUYeCKUX COSAMHEHUH OT KPATHOCTH M TUIIA KOBAJEHTHOM CBS3M (O- M T-CBSI3M), B3AUMHOI'O BIUSIHUS aTOMOB
U TPYII aTOMOB B MOJIEKYIax;

cOPMHUPOBAHHOCTD YMEHHS XapaKTEPH30BaTh MCTOUHUKH YIrIEBOAOPOIHOTO ChIpbs (HedThb, MPUPOIHBII ra3, yrois),
crocoOsl ero nepepaboTKU U MPaKTHYECKOE IPUMEHEHHE POLYKTOB IIepepadoTKy;

cOPMUPOBAHHOCTD BIAJCHUS CHUCTEMOH 3HAaHMII O €CTCCTBEHHO-HAYYHBIX METOHAaX IIO3HaHUA — HaOJIOJCHUH,
HU3MEPEHUH, MOAEINPOBAHUH, SKCIIEPUMEHTE (PEATbHOM U MBICJIEHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHUPOBAHHOCT YMEHMS NPHUMEHATb OCHOBHBIE OIEPALId MBICIUTEIBHOW AEATENBHOCTH — aHalM3 U CHHTE3,
cpaBHEHHE, 0000ILeHHe, CUCTEMATHU3aLHIO, BBISBICHHE ITPUYMHHO-CIIEACTBEHHBIX CBSI3€H — JUIS M3y4eHHUs CBOWCTB BELIECTB M
XUMUYECKUX PEaKIid;

cOPMHUPOBAHHOCTD YMEHUI: BBISABIATH B3aHMOCBSA3b XMMHYECKHX 3HAHMI C HOHATHAMM U IPE/CTaBICHUSAMH JIPYrHX
€CTECTBEHHO-HAYYHBIX IIPEIMETOB U1t 00JIee OCO3HAHHOI0 HOHMMAaHU CYIIHOCTH MaTepHaIbHOIO €IMHCTBA MUPA, HCIIONb30BATh
CHCTEMHbIE 3HaHUS 110 OPIaHMYECKON XHUMHHU 1 OOBSCHEHHS M IIPOrHO3MPOBAHMUS SIBJICHUH, UMEIOLINX €CTECTBEHHO-HAYYHYIO
TIPUPOAY;

cOPMHUPOBAHHOCTH YMEHHMI: NIPOBOAUTH PAcUEThI 110 XUMHUYECKUM (GOpMyllaM M ypaBHEHUSIM XMMHYECKUX PEaKLUi C
UCHOJIB30BaHUEM (U3MYECKUX BEIMYMH (Macca, 0ObEM TIa30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: PacyéThl MO HAXOXKACHUIO XUMHUYECKOH (HOpMynbl BEIIECTBA O W3BECTHBIM MAacCOBBIM JIOTSAM
XMMHUECKHUX 3IEMEHTOB, IPOILyKTaM CTOPaHMs, INIOTHOCTH I'a3000pa3HbIX BEILECTB;

cOPMUPOBAHHOCTH YMEHHIA: IPOrHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C ITO3ULUK IKOJOTHYECKOH Oe30macHoOCTH
MOCIIECTBUSI OBITOBOM M MPOM3BOJCTBEHHOH [ESITENbHOCTH YENIOBEKa, CBSI3aHHOH C MepepabOTKON BEIIECTB, HCIOIb30BATh
TMOJTydEeHHbIE 3HAHUS ATl IPUHATHS IPAMOTHBIX PELIEHHH MPOOJIEM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH;

cOPMHUPOBAHHOCTH YMEHHUI: CaMOCTOSATENBHO IUIAHMPOBATh M IPOBOAUTH XHUMHYECKHIl SKCHEPUMEHT (MOTy4eHUue U
HU3ydeHHE CBOMCTB OpPTaHWYECKHX BEIIECTB, KAYECTBEHHBIE PEAKIMM  YTIEBOJOPOAOB  PA3NUYHBIX  KJIACCOB U
KHCIIOPOJICOJCPIKAIX OPraHMYECKHX BEIIECTB, pEIIEHHe SKCIEPUMEHTANBHBIX 3aJad IO PaclO3HABAHHIO OPTaHHMYECKUX
BEIIIECTB) ¢ COOIIOICHUEM MpaBHiI O0€30MacHOro 00palleHus ¢ BellecTBAMU 1 1ab0opaTOpHBIM 000pya0BaHHEM, (POPMYIHUPOBATH
LeJb MCCIEIOBAHMS, IPEJICTaBIATh B PA3NUYHOM (opMe pesynbTaThl SKCIEPHUMEHTA, aHAIU3UPOBaTh U OLICHUBATH HX
JIOCTOBEPHOCTH;

cOpMHPOBAHHOCTh YMEHUI:

coOMI0aTh MPaBHUIIA SKOJIOTMUECKH 1eNIecO00Pa3HOro MOBEAEHHUS B OBITY U TPYAOBOH AESATENEHOCTH B LIEISIX COXPAaHEHHS
CBOETO 3/10pOBbsI, OKPYXKaIOIIeW MPUPOJHOMN CPeAbl M TOCTHKEHHUS €€ YCTOMYMBOTO pa3BUTHUS;

OCO3HABAaTh OMACHOCTh TOKCHUECKOTO ICHCTBHS HA KUBBIE OPTAaHU3MBbI OIPEACIEHHBIX OPraHUYECKUX BEIIECTB, ITIOHIMAs
cMmbich nokaszarens [1/1K;



aHAIN3UPOBATH I1€7IeCO00Pa3HOCTh NPUMEHEHHS OPTaHNYECKUX BEIIECTB B IPOMBIIUICHHOCTH 1 B OBITY C TOUKH 3pSHUS
COOTHOIIEHHS PUCK-TIONB3A;

c(OpPMHPOBAHHOCT YMEHMH: OCYIIECTBISATH IIEJICHAIPABICHHBI IMOUCK XHMHYECKOH HH(OPMAaIUH B Pa3IUIHBIX
HCTOYHHUKAX (Hay4Hass M ydeOHO-HaydHAs JHUTeparypa, CpeicTBa MaccoBoil mH(opmarmu, MHTEpHET M Apyrue), KpUTHIECKH
aHAJIM3MPOBaTh XMMUYECKYI0 MH(OpMaNuio, nepepadbaTeiBaTh €€ M HCIOIb30BaTh B COOTBETCTBHM C NOCTAaBICHHOH ydeOHOI
3a1auei.

11 KJIACC

[IpenmerHbIe pe3ynbTaThl OCBOEHHS Kypca «O0Imas 1 HeopraHudeckast XUMIsD) OTPakaroT:

c)OpMUPOBAHHOCT NPEJCTABICHHUI: O MaTepHAIbHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUH
MIPUPOIBI, O MECTe W 3HAYEHHH XMMHHU B CHCTEME €CTECTBEHHBIX HayK W e€ poNM B O0ECIIeYeHWH YCTOHYMBOTO Pa3BHTHS, B
penieHny mpoOeM SKOIOrMYECKOl, SHEpreTHYecKod M INHUINEBOW Oe30IacHOCTH, B Pa3BHTHH MEIHWLMHBI, CO3JAaHUH HOBBIX
MaTepuajoB, HOBBIX HCTOYHHKOB JSHEPrHH, B OOECHEYCHHHM palMOHAIBGHOTO IIPHPOIOIONIB30BaHMS, B  (opMHpOBaHUN
MHPOBO33pEHHSI M 00IIell KynbTypbl 4YelOBEKa, a TaKkKe HKOJOrMYeCKH OOOCHOBAHHOTO OTHOIIGHHSA K CBOEMY 3JI0POBBIO U
TIPUPOJTHOHN CpefIe;

BJIaJICHUE CHCTEMOI XMMHYECKMX 3HAHHUH, KOTOpas BKJIIOYAeT: OCHOBOIOJATAIONINE TTOHSITHS — XUMHUYECKHH HIIEMEHT,
aToM, SIIPO aTOMA, U30TOIBL, AIEKTPOHHAST 000JI0UKA aTOMa, S-, P-, d-aTOMHEIE OPOUTAIIH, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS
aToMa, THOpHAM3AIMs AaTOMHBIX OpOWTalel, MOH, MOJEKYJa, BaJICHTHOCTb, 3JIEKTPOOTPHLATEIBHOCTD, CTENEHb OKHUCICHHMS,
XUMHUYecKasl CBSI3b (KOBAJICHTHAs, HOHHAs, METaJUTMYecKas, BOJOPOIHAS), KPHCTANIMYECKas PemI€éTKa, XMMHUUecKasl peakiys,
PacTBOP, EKTPOIUTHI, HEANEKTPOIUTHI, NEKTPOIUTHYESCKAs AUCCOLUAINS, CTENEHb AUCCOLMAINY, BOJOPOIHBII MOKa3aTes,
OKHCITUTENb, BOCCTAHOBHUTENb, TEIUIOBOH A(PQEKT XMMHIECKOH peakIHH, CKOPOCTh XMMHYECKOW pEeakIuH, XHMHYECKOe
pPaBHOBECHE; TEOPUM U 3aKOHBI (TEOpHs INIEKTPOJIUTHYECKOH IHCCOLMAIMY, nepuoanydeckuii 3akon .M. Menneneesa, 3aKoH
COXpaHEeHUsI Macchl BEUIECTB, 3aKOH COXPAHEHHs W INPEBPAIICHUs DHEPrUM NMPU XMUMHYECKUX PEaKIHsX, 3aKOH IOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SA3bIK XUMUH, MUPOBO33PCHUYECKUE 3HAHUS,
JIe)KaIe B OCHOBE MMOHUMAHUS IIPHYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBJICHHUI; COBPEMEHHBIE TIPEACTABICHHSI O CTPOCHUH
BEIIeCTBA Ha aTOMHOM, MOHHO-MOJICKYJSIDHOM M HAaJMOJIEKYISIPHOM YPOBHSX; TPEJCTABICHUS O MEXaHM3MaX XHMHYECKHX
peaKmuii, TEPMOAMHAMHYIECKUX M KMHETHYECKHX 3aKOHOMEPHOCTSIX WX MPOTEKaHMS, O XMMHYECKOM PaBHOBECHH, PacTBOpax U
JMCIIEPCHBIX CUCTEeMaX; (AKTOJIOTMYECKHE CBEJEHHMS O CBOMCTBAaX, COCTaBE, MOJIY4EHHH M O€30MacHOM HCHOJIb30BAaHUU
Ba)KHEHIIINX HEOPraHMYECKUX BEIISCTB B OBITY M TNPAKTUYECKOH HEATEIHHOCTH 4YeNIOBeKa, OOIIMX HAayYHBIX IMPHUHIHUIIAX
XMMHYECKOT0 IIPOU3BOJICTBA;

c)OPMHUPOBAHHOCTH YMEHHUI1: BBIABIIATH XapaKTEPHbIC IPU3HAKH NOHATHI, YCTAHABINBATH NX B3AUMOCBS3b, HCIIOJIL30BATh
COOTBETCTBYIOIME MOHATHS NPH OIMCAaHWH HEOPIaHMYECKUX BEIECTB U UX MPEBpalleHHUII;

c)OPMHUPOBAHHOCTH YMEHHS UCIIONIB30BATh XUMUUYECKYIO CHMBOJIMKY I COCTaBJICHHs (JOPMyYI BEIIECTB U ypaBHEHUH
XHUMHUYECKUX peakiui, cucreMarndeckyto HoMmeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACIBHBIX BEILECTB;

cOPMHUPOBAHHOCTD YMEHUS ONPEAENATH BAJICHTHOCTh U CTENEHb OKUCICHHUS XMMHYECKUX JIEMEHTOB B COCIMHEHHUSX,
BUJI XUMHYCCKOH CBS3M (KOBAJEHTHAs, HOHHAsA, METAUINYECKas, BOJOPOAHAS), THUIl KPUCTANINYECKOH PEIETKH KOHKPETHOTO
BEILECTBA;

cOPMHUPOBAHHOCTE YMEHHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BHMAA XMMMYECKOH CBS3M M THIIA
KPHUCTAJTMYECKOM PelETKH, OOMEHHBIH 1 JJOHOPHO-aKLENTOPHBIN MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBSI3U;

cOpMHUPOBAHHOCTH YMEHHMI1: KIacCU(PUIMPOBATh: HEOPraHMYECKUE BEIECTBA MO UX COCTaBY, XUMUYECKHE PEAKLUH 10
Pa3IMYHbIM NpU3HAKaM (YUCIYy M COCTaBy PEardpylolIUX BELIECTB, TEIUIOBOMY 3(QEKTy peakuuu, U3MEHEHUIO CTelneHel
OKHCJICHHS 3JIEMEHTOB, 00PaTHUMOCTH, YYaCTUIO KaTaJIM3aTopa U JPyrue); CaMOCTOSTENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUH JUIS
Ki1accU(UKALMKI U3y4aeMbIX BELIECTB U XUMUUYECKHX PEaKLHii;

cOpMHUPOBAHHOCTH YMEHHS PAcKpbIBaTh CMbICH Ieproanyeckoro 3akona J[. M. MenzeneeBa 1 1eMOHCTPUPOBATh €ro
CHCTEeMATHU3UPYIOILYIO0, O0BSCHUTENBHYIO U NPOrHOCTHYECKYIO (DyHKIIHH;

cOPMHUPOBAHHOCTH YMEHHMIl: XapaKTePU30BaTh 3IEKTPOHHOE CTPOEHME aTOMOB W HOHOB XHMHYECKHX SJIEMEHTOB
nepBoro—4aeTBéproro nepuonoB Ilepuoanueckoii cucremsl J[.1. MenzaeneeBa, UCHONB3ys MOHATHA «IHEPIETUUYECKHE YPOBHH,
«3HEPreTUYECKHe MOAYPOBHMY, «S-, P-, 0-aTOMHbIE OpOUTAINY, «OCHOBHOE U BO30Y)KIEHHOE SHEPreTHISCKHE COCTOSIHHS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHMsI CBOMCTB XMUMHYECKHMX O3JIEMEHTOB M HMX COCAMHEHUH II0 NepHojaM U TIpyInam
[epuognueckoii cucremsl J{. 1. MenneneeBa, BaleHTHbIE BOSMOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX 3JIEKTPOHHBIX
000J104€K;

cOPMHUPOBAHHOCTH YMEHHI1: XapaKTEPH30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA BELIECTB Pa3INYHBIX KJIACCOB,
MONTBEPXKIATh CYIIECTBOBAHHE T'E€HETHYECKOH CBS3M MEXKIY HEOPraHWYECKHMMH BEIECTBAMH C MOMOIIBIO YpaBHEHHMit
COOTBETCTBYIOIMX XUMHUUYECKHX PEaKIIHii;

cOPMHPOBAHHOCTE YMEHMSI PACKPBHIBATh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUH IOCPEICTBOM
COCTABJICHHS JICKTPOHHOTO OajaHca ATUX PeaKLid; peakiui HOHHOro 0OMeHa MyTEM COCTABJICHHUS MX TOJHBIX M COKPAIEHHBIX
WOHHBIX YpPAaBHEHMH; peaKuuid THIPONN3a; PEeaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha NpUMEpEe T'MAPOKCOKOMIUIEKCOB LMHKA U
ATFOMUHMUS);

cOPMHUPOBAHHOCTE yYMEHHSI OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHUYECKMX peakiuid ¢ y46ToM HX
9HEPTeTUYECKHX XapaKTePUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XUMHUYECKOH PeaKlMK B 3aBUCHMOCTH OT Pa3JIM4HbIX (HaKTOpOB,
a TaKoKe XapakTep CMEIICHNs XUMHYECKOTO PABHOBECHSI MO BIMSIHUEM BHEITHHUX Bo3aeicTBui (mpuHmun Jle Llarense);



c(hOPMHPOBAHHOCTH YMEHHUS XapaKTEPU30BATh XUMUYECKUE PEAKIINH, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO MOIYYCHHUS
CepHOW KHCJIOTHI, aMMHaKa, OOIIMEe HAy4IHBIE MPUHIUIBI XUMHYECKHX POM3BOJACTB; IEIECOO0OPA3HOCTh IPHUMEHEHHS
HEOPraHMYECKHX BEIIECTB B IPOMBINUICHHOCTH U B OBITY C TOUKH 3PSHUSI COOTHOIIECHHST PUCK-10J1b3a;

c(hOPMHPOBAHHOCTh BIAJCHUsI CUCTEMOW 3HAHHN O METOJaX HAYYHOrO MO3HAHHS SIBICHUM MPHUPOIBI — HAOIIOICHUE,
HU3MEpPEHHE, MOJIEIMPOBAHME, JKCIICPUMEHT (PEATbHBI M MBICJIEHHBIN), UCIONB3YEMBIX B €CTECTBEHHBIX HAYKAX, YMCHHS
MPUMEHSTh 3TH 3HAHUSI TIPH IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB U JJIsl OOBSICHEHHST XMMUUYECKUX SIBIICHHM, MMEFOIINX
MECTO B NPUPOJIE, MPAKTUIECKOM JEATETHHOCTH YeJI0BEKa U B [IOBCEIHEBHOM YKU3HHU;

c(hOPMHPOBAHHOCTH YMEHUS BBISBIISATh B3aMMOCBSI3b XMMHUYCCKUX 3HAHHUU C TOHATHAMH WM TIPEICTABICHUSMHU IPYTHX
€CTECTBEHHO-HAYYHBIX [IPEIMETOB IS 60Jice OCO3HAHHOTO TIOHUMAHHSI MATEPHAILHOTO €IMHCTBA MUpA;

c(hOpPMHPOBAHHOCTH YMEHHMSI IPOBOIUTH PACUETHI: C UCIIOJIL30BAHUEM MOHSTHIA «MACcCOBast OJIS BELIECTBA B PACTBOPE» U
«MOJISIPHASI KOHIIEHTPALIHSD; MAcChl BEIIECTBA HIIH 00hEMa I'a3a 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH 00BEMY OTHOTO
U3 Y4aCTBYIOIIMX B PEAKIIMH BEIICCTB; TEIUIOBOrO 3 (eKra peakiun; 3HaYeHHs BOIOPOIHOTO IMOKa3aTes sl PACTBOPOB KUCIIOT M
[IeJI0Yel C U3BECTHOW CTENEHBIO JUCCOIMAIUK, MacChl (00bEMa, KOIMYECTBA BEIIECTBA) IPOMYKTa PEAKIMH, €CIH OIHO W3
HCXOIHBIX BEIIECTB JIAHO B BHJIE PacTBOpa C ONPEIEIIEHHON MACCOBOM JIOJNIEH pacTBOPEHHOIO BEIIECTBA MJIM JTaHO B M30BITKE
(MMeer mpUMecH); IONTH BBIXOJIa MPOYKTa PeaKInuy; 00bEMHBIX OTHOIICHHH Ia30B;

cOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHMPOBATh M MPOBOJUTH XUMHUYECKHIl SKCIIEPHUMEHT (TpOBEICHHE
peakiii HOHHOro 0OMEHa, TIOATBEPIKICHHE KaYeCTBEHHOIO COCTaBa HEOPraHMYECKUX BEIECTB, ONpPEIEICHHE CPEIbl PACTBOPOB
BEILECTB C MOMOIIBI0 WHIUKATOPOB, U3YYCHHE BIUSHHS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH PEaKIMH, PEIICHHE
JKCIIEPUMEHTANBHBIX 334 1o TeMaMm «Metamwby U «HemeTamwsl») ¢ coOMoeHHeM TpaBiil Oe30MacHOro OOpalieHus ¢
BEI[ECTBAMH U J1aDOpaTOpPHBIM 00O0pyZOBaHHEM, (OPMYIHPOBATH LETb HCCIEIOBAHHS, MPEJICTABIATh B pa3invHOi (opme
PE3yNbTaThI SKCIIEPUMEHTA, AHAITH3UPOBATH U OLICHHBAThH HX JOCTOBEPHOCTH;

cOPMHPOBAHHOCTh ~ YMCHHIA: COOJIOZaTh MpaBWiia MOJIB30BAHUS XHMHYECKOM IOCYIOH ¥ J1abopaTOpHBIM
000py/IoBaHHEM, OOpaIeHHs] C BENIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSAMHU MO BBITIOJHEHHIO JTa0OPATOPHBIX XMMHYCCKHX
OIBITOB, KOJIOTMYECKH 11eJIeCO00Pa3HOro TOBE/ICHHUS B OBITY M TPYIOBOH JIEATEIBHOCTH B IENISX COXPAHEHHS CBOETO 3/I0POBB,
OKpYXKaIoIell NPUPOIHOM CPEe/ibl U JOCTHKEHHUsI e€ YCTONYMBOTO Pa3BUTHsI, OCO3HABATH OMACHOCTh TOKCHYECKOrO JAEHCTBHUS Ha
JKUBBIC OPraHU3MBI ONPEICIEHHBIX HEOPTaHNYECKHX BEIIECTB, MIOHUMas cMbIcH mokasatens [TIK;

cOPMHPOBAHHOCTh YMEHHIA: OCYILIECTBIIATH IIEJICHANPABICHHBIA ITOUCK XMUMHYECKOH HH(POPMAIMH B Pa3IMYHBIX
HCTOYHMKAX (Hay4dHas M ydeOHO-HAaydHas JUTEparypa, CpeiCcTBa MaccoBoi wH(opMaruu, MHTEpHET M Ipyrue), KPHUTHIECCKH
aHaJM3MPOBaTh XUMHUYECKYI0 MH(pOpMAIHUIO, mepepadaThiBaTh € M UCHONB30BaTh B COOTBETCTBHHU C IOCTABICHHOW y4eOHOU
3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Konrpoiabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTpOEHUS OPraHnYecKuX coequHeHnit A. M. 8
byrneposa

Hroro mo pazueny 8

Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIe YrIeBOIOPOABI — AKAHBI, 5 BubIHOTeKA

' LUKJIOAUTKAHBI ILIOK https://myschool.edu.ru/
99 HenpenenbHbie yrieBoI0pOabl: AIKEHBI, 14 1 BuGmmoTexa

' AJKAUCHBI, AJIKUHBI IHOK https://myschool.edu.ru/

bubnunorexa

2.3 ApomaTH4ecKue yrieBoa0po/Ibl (apeHbl) 8 LIOK hitps://myschool.edu.ru/
24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 4 BuGmmoTexa

' UX nepepadoTka ITOK https://myschool.edu.ru/
2.5 ["anmoreHnpou3BoIHbIE YIIIEBOIOPOIOB 4 1

Utoro no pazneny 35

Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs
3.1 Criuptel. Oenon 11 1 bubmorexa

IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

Bubnuorexa

3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 21 LOK https://myschool.edu.ru/
a¢upsl. XKups
bubanoreka
3.3 Yraesone! 9 LIOK https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
bubanoreka
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 12 1OK https://myschool.edu.ru/
Hroro mo pazgeny 12
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 BricokoMONEKYISIpHBIE COEMHEHUS 6 bubmworexa
) JICKy AP A LIOK https://myschool.edu.ru/
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB M TeEM nu(ppoBLIE
Ne i/ P Konrpoabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoandeckasl CHCTeMa XUMHYISCKHIX 9 buGmorexa
) pHO LOK https://myschool.edu.ru/
anemenToB J. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme Bubnuoreka
1.2 11 1 _
BEIILIECTB LIOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bubnnoreka
21 Hemeramm 3l 1 3 IHOK https://myschool.edu.ru/
2.2 Mertaiisl 23 1 2
Hroro mo pazaeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUS B XUMHUHU. XUMUS U 9 Bubanorexa
' SKU3HB LIOK https://myschool.edu.ru/
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaUeHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nuu
OpPraHWYECKNUX COECTMHEHHUU

DIEeKTPOHHOE CTPOCHUE aTOMa yriepoia
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BanenTHbIie BO3MOXKHOCTH aToMa

yriepoa

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeTMHCHUAX. MexaHn3Mbl 00pa30BaHM
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa
CBsA3eH

Teopus cTpoeHHst OpraHu4eCcKUX
coenquuenuit A. M. bytneposa

Buner u3omepun: CTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIUHEHNN

[IpencraBnenue o KiaccuGpUKaI 1
CUCTeMaTH4YeCcKasi HOMEHKIIaTypa
(IJUPAC) oprannuecKmx BEIIECTB




Knaccudukanus peaknuii B
OPraHU4eCKOM XUMHH

CucreMmatusanuys u 0000IEHUE 3HAHUN
0 TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: U IpUMEeHEeHue
AJIIKaHOB

12

Huxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOUCTB,
CTIOCOOBI IOJTYYEHUS U IPHMEHEHHE

13

Pemenue pacuéTHBIX 3314 Ha
oTmpeesieHUEe MOJICKYIAPHOU (DOPMYJIBI
OPraHMYECKOTO BEIIECTBA IT0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMaTu3anus 1
000011IeHNEe 3HAHHI IO TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpykTypHas U LIHC-TPaHC-U30MEpUs
aJIKCHOB




duznueckre 1 XUMHUYECKUE CBOUCTBA

15
ankeHoB. [IpaBuino MapkoBHMKOBa

16 CrniocoOblI mosTy4eHHs U IPUMEHEHNE
aJIKCHOB
[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
cBolicTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJICHUuEe MOJICKYIISIPHON (POPMYJIbI
OpPraHUYECKOTO BEIEeCTBA
AJNKagueHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJIHPOBAHHBIE.
Oco0eHHOCTH TIEKTPOHHOTO CTPOSHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JIIEHOB

21 CriocoObI MoTy4eHus1 1 IPUMEHEHNE
aJKaJuECHOB
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as

99 dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII,
(u3uvecKue CBOMCTBA

23 XuMHYEeCKHEe CBOMCTBA aJIKNHOB

24 KauecTBeHHBIC peakIiuy Ha TPOUHYIO
CBSI3b

o5 CriocoOblI mosTyueHus: ¥ IpUMEHEHUe
AJKHHOB

26 Pemrenue 3agau: pacy€Tsl O ypaBHEHUIO

XHUMHUYECKOU pcaKkuuun




27

CucreMarusanuys u 0000LIeHUE 3HAHUN
0 TEME

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias
dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HUYECKUE
CBOIiCTBa

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

30

XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIUN
MIPUCOEAVHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

31

OCOoOEHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

32

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OpPraHUYECKOTO BEIEeCTBA

33

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
apeHoB

34

I'enetnueckas cBsI3b MCXKAY pa3IMdYHbIMU
KjlacCaMU yrijieBo4opoa0oB

35

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peaknuii. Cucremaruzaus u 00001IeHne
3HAHUHU II0 TEME

36

[Tpupousiii ra3. IlonytHble HeTAHBIE
rasbl

37

KaMmeHHbI# yromib U MpOyKThl €ro
nepepaboTKH




38

HedTs u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHre npoIyKTOB nepepaboTKu
HepTH

39

I'enermueckas CBA3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJjoreHa

41

JleicTBue menoyveit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicTue
JIIUTAJIOTeHAJIKAHOB C MarHueM M IIMHKOM

42

Cucrtematusanus 1 000011IeHNE 3HAHUN
1o pazzaeiny "YriaeBoaopoasr"

43

KonTtponsHas padoTa o tTeme
"Yraesomopoas"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psfl, oOmias hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCH(PHUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XuMHJecKre cBolicTBa MMpCaACIbHBIX
OJHOATOMHBIX CIIMPTOB

46

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
OJHOATOMHBIX CITMPTOB

47

IIpocTslie 3¢upbl: HOMEHKIIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHYECKHUX CBOICTB




MHoroaToMHBIC CIIUPTHI: OTUJICHIJIMKOJIb

48 U TIHMLEPHH, UX GU3UIECKUE U
XMMUYECKHE CBOMCTBA

49 CrniocoObl mosTy4eHHus U IPUMEHEHNE
MHOTOATOMHBIX CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

50 ¢dusznveckue cBoicTBa. TOKCUYHOCTh
(dbenona

o1 Xumudeckue cBoicTBa (heHoma

59 CriocoObl osTyueHus: ¥ IpUMeHEeHue
(dbenona
[IpakTueckas padota Ne 2. Pemenue

53 AKCTIEPUMEHTATBHBIX 33124 110 TEME
"Crupthl 1 heHoBI"

54 CucreMaTuzanys 1 0000IIeHNEe 3HAHUN
0 TeMe
AnbJIeruibl U KETOHBI: 3JIEKTPOHHOE

55 CTpOeHUE KapOOHUILHON TPYIIIbI;
rOMOJIOTHYECKUE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa

56 AnbJIeruabl ¥ KETOHBI: (U3NYECKUE
CBOMCTBA; peaKMu IPUCOEAUHEHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE
peaKIuu albJIeruI0B 1 KETOHOB

58 Crioco0bI mosTyueHHst aabIeruI0B U

KCTOHOB




59

OHOOCHOBHBIE MTpeeIbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYII

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, X (pU3HUecKre cBOICTBa

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT

63

Oco0eHHOCTH CBOMCTB: HEMPEAETbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICHINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

65

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHble 3(UpPBI: TOMOJIOTUYESCKUN PSII,
obmras popmyia, U30MepHUs U
HOMEHKJIaTypa

67

dusnyeckue 1 XUMUYECKHUE CBOWCTBA
a¢upoB

68

Pemenue pacu€rHbix 3a1ay: 1o
YPAaBHEHUIO XUMHUYECKON PEaK1U, Ha
oTpeieNieHue MOJIEKYIIPHON (GOPMYITBI
OPraHM4eCcKoro BellecTBa




69

[Ipaktudeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
"KapOoHnoBbie KHCIOTHI. CII0KHBIE

s¢upsr"

70

XKupsr: crpoenne, puznveckue u
XUMUYECKHE CBOMCTBA (TUAPOIIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJACPpKAMUX OCTATKH HECTIPECACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, nX Mortortee neiicteue. [lonstue
O CUHTETHYECKHUX MOIOIINX CPEJICTBAX
(CMCO)

73

['eHeTn4eckas CBsI3b YIIE€BOJOPOJOB U
KHCJIOPOJICOACPIKALTUX OPTaHMUECKIX
BEILECTB

74

PacuéTel o ypaBHEHUSIM XUMUYECKUX
peakuui

75

CucreMaruzanys 1 0000IIeHNE 3HAHUN
10 TEME

76

OO1as XxapakTepucTUKa yrieBoJA0B U
KJaccuduKaus yrieBo10B (MOHO-, TU- U
TOJIMCaxapu bl )

77

Monocaxapuabl: Gpu3HMYeCcKue CBOMCTBA U
Hax0’KJICHUE B IPUPOJIE

78

HpI/IMeHeHI/Ie T'JIFOKO3EI, e€ 3HauCHHUE B
KU3BHCACATCIIbBHOCTH OpraHUu3Ma




79

Jucaxapupl: caxapo3a, MajlbT03a U
nakro3a. HaxoxneHnue B npupose u
MIPUMEHEHHE JUcCaxapuI0B

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3HYecKre U
XUMHNYECCKHUEC CBOﬁCTBa, IMPUMCHCHUC

81

Ilousatue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacyeTHsIX 3a1a4 Ha
OTIPEEIICHUE OJIA BBIXOA MTPOIYKTa
peaKkuyu OT TEOPETUYECKH BO3MOKHOTO

83

Cucrematusanus 1 0000I1IeHNE 3HAHUN
0 pas3zeny

84

KonTponbnas paborta o teme
"Kucnopoaconepxaiiyue opraHu4ecKue
coequueHus"

85

AMUHBL: KITacCU(pUKAIHS, CTPOCHUE
MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa ¥ (PU3HUECKUE CBOICTBA

86

XHUMHUYECKUE CBOMCTBA aTu(aTHUECKUX
aMUHOB

87

AnnnmH: CTPOCHUC aHWJIMHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
AaHWJINHAa

88

CriocoOBbl MOJIY4YCHU U IPUMCECHCHUC
aJ'II/I(I)aTI/ILIeCKI/IX AMHWHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
n3oMepusi, pusndeckre CBONCTBA.




OTI[GHBHBIC IpeACTaBUTCIIN O~
AMHWHOKHCIIOT

90

XUMHYEeCKHE CBOMCTBA aMHUHOKHCIIOT, UX
OHOJIOTHYECKOE 3HaUEHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

91

benku xak mpupoHbIE TTOJIUMEDPHI;
CTPYKTYpPBI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB

93

A3oTcoaepKalye reTepOLMKINYECKIE
COCIUHECHMUS. HYKJ'IGI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOEHHUE U OHOJIOTHYECKasl pOJIb

94

[IpakTueckas padota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTconepKaiiue OpraHun4eckue
coequueHus"

95

[Ipaktueckas padorta Ne 5. Permnenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Pacnio3zHaBaHMe OpraHUYEeCKUX
coequHeHun"

96

KonTtponpHas padoTa o teme
"A3zoTconepxaiiue OpraHm4ecKue
coequueHus"

97

OCHOBHBIC TTIOHATHS XUMHH
BBICOKOMOJICKYJISAPHBIX CO@I[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTE3a —IIOJIMMEpHU3alUa U
IIOJIMKOHACHCAIIUA

98

[Tnactmacchl. YTunuzamus u nepepadoTka
IUTaCTHKA




DnacToMepsl: HaTypaJbHBIM

%9 CUHTETUYECKHE KaydyKku. Pe3una L
Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,

100 cuarernaeckue. [lomumepst 1
CHELMAIbHOTO Ha3HAYEHUS
[Ipaktudeckas padora Ne 6. Pemenue

101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue MJIaCTMAacC U BOJOKOH"
O0o001IeHNE U CUCTEMATU3ALHS

102 M3Y4YEHHOI0 MaTepuasa 1o Teme 1
"BBICOKOMOJIEKYIISIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema Mara uudposbie
n/n ypora Bcero Konrpoaeneie  Ipakrireckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX SITIED. 1
XUMHYEeCKHH dJIeMeHT. M30TOTIBI
9 CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMu4eckux 3IeMEHTOB 1
(s-, p-, d-, f-a;memenTHI)
4 Pacnipenenenue >eKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DNeKTpOHHBIC KOH(PUTYpAITUX HOHOB. 1
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuoanueckuii 3akoH u [lepuoandeckas
7 cHucTeMa XMMUYeCKuX 3jeMeHToB JI. U. 1
MeHnpeneeBa, CBA3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam u rnepuojiam




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PacTBOPAX

15

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BeIpaKEeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ UCmosib30BaHUEM
MOHSTUH ""MaccoBasi 40Jisl paCTBOPEHHOTO
BelecTBa ', "MoJIsIpHas KOHUEHTpaus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB




19

Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

20

KonTtponsHas padora o temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
HepI/IOI[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecTs"

21

Krnaccudukanus XuMHUYeCKuX peakuuii B
HEOPraHUYECKOW U OPraHNYECKON XHUMUH.
3aKOH COXpaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U MIPEBPALECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
Tepmoxumuueckre ypaBHEHUS

23

Borurcnenus no ypaBHEHUSIM XUMHUECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakinu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

26

[IpakTnueckas paborta Ne 1 mo Teme
"BiustHue pa3nudHbIX GaKkTOpoOB HA
CKOpPOCTb XUMHYECKON peakiuu"

27

OO6patuMble 1 HEOOpPATUMBIE PEAKLINH.
XHUMHUYECKOE PaBHOBECUE

28

IIpaktuyeckas padora Ne 2 o reme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MIOJIOKEHHE XMMHYECKOT0 paBHOBecHs"




SHCKTPOHI/ITI/I‘-ICCKEUI Jucconuanusi.

29 CunbHble U cradblie 21eKTpoauThl. CTeneHb
JIACCOLIAIIAH
Nonnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. BomopomHbIi
nokasarens (pH) pactBopa

31 I'mpponus coseit. Peakiuu, npoTtekaromue
B pPacTBOpax IEKTPOJIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHUYECKUE pEeaKIIUU B pacTBOpax
AIEKTPOIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE

33 peakuu. BaxxHelmme OKUCIIUTENH 1
BOCCTaHOBHUTEIHN

34 Mertop 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OayaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIIABOB
BEIIECTB

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3audHbIX THIIOB

38 CucreMaru3anus 1 0000IIeHUE 3HAHUH 110
teme "XuMHUUeCKre peakiuun"

39 KonTtponbHas padoTa o teme
"Xumuueckue peakiuu"
[TomoxxeHrne HEMETAILJIOB B

40 [Teproaudeckoii cUCTEME XMMHUYECKUX

anemenToB /. 1. MenaeneeBa u




OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAILIIOB

41

AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpo/1a, cephl, pocdopa u yriepoaa)

42

Bonopon: nonyuenue, puznueckue u
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl

43

I"anoreHsl: HAX0XK/IEHUE B IPUPOJIE,
CHOCOOBI OJYyYeHUS], PU3NYECKHE U
XUMHYECKHE CBOMCTBA

44

lNanorenoBonopoasl. Baxunenmue
KHCITIOPOICOAep KAl COCTMHEHUS
raJloreHoOB

45

JlaGopaTopHbIe U TPOMBITIIICHHBIC
CroCOOBI MOJTyYEHHUs TaJOTeHOB.
[IpumeHeHne rajJloreHoB U UX COSTUHEHUI

46

[Ipaktuueckas padota Ne 4. Permenue
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
"T"anorensr"

47

Kucnopona: naboparophsie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TIOJTYUYESHHUS,
(buznyecKkrue U XuMUYecKre CBOKCTBA.
O3ow. [Ipumenenue kucIopoaa u 030Ha

48

OKCcHJIBI U TIEPOKCHUIBI

49

Pemenue 3amgau Pa3JIMUHbIX TUIIOB

50

Cepa: HaxOXJeHHE B IPUPOJIE, CIIOCOOBI
MoJTyueHusi, GU3NYECKUE U XUMUYECKHE
CBOICTBa

51

CepoBoniopos, cyabhubl




52

Kucnopozacoaep:xaiiye coeAMHEHUS CEPHI.
OCOoOEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

[Ipaktudeckas padora Ne 5. Permenue
SKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa
" eé coequHeHnsa"

54

A30T: HaX0Xk/IeHUE B IPUPOJIE, CTIOCOOBI
MoJyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa. AMMHUAK, HUTPU/IBI

55

Kucnoponaconepsxaiue coenuHeHHS a30Ta.
OCO0OEHHOCTH CBOMCTB a30THOU KHUCJIOTHI

56

[IpumeHeHue a30Ta U €ro COeTMHEHUI.
A30THBIE y10OpEeHUS

57

®docdop: HaXOKACHHUE B IPUPOJIE,
crocoObI MOJTyYeHus, PU3NIECKUe U
XuMudeckue cBoictBa. Dochubr u

dhochun

58

Oxkcunbl hochopa, pochopcoaepxarniue
kucioThl. Cosn pochopHOM KUCTOTHI

59

[Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpEeHUS

60

[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe "A30T
u pochop u ux coenuHeHU"

61

Yrnepoa: HaXxoKJIeHUE B PUPOJIE,
AIIIOTPOTIHBIE MOUPHUKAIINHN; HUZHUUECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62

Oxcun yriepona(ll), okenn yrinepona(1V),
yroJibHAasi KUCIIOTa U €€ COJH




63

Pemenne 3aa4 pa3JInNuHbIX TUIIOB

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUICCKUE U
XUMHUYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CUJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.
Crexio, €ro noyy4eHue, BUIbl CTEKIIA

67 Pemrenue 3agau pa3auvHBIX TUIIOB

68 Cucrtemarusanusa 1 0000IIeHHe 3HAHUH 110
teme "Hemeramnsr"

69 KounTponbHas pabota no teme
"Hemerannsr"

70 AHali3 pe3yabTaToB KOHTPOJIbHOU
paboTHI, KOPPEKITUS OMHUOOK
[Tonoxenue metamios B [lepuoanyueckoit

71 CUCTEME XMMHUYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY 1 TEXHHUKE

73 Crnasel MmetasuioB. Kopposust Metanios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM

75 MeTaiioB. OOIIHe crnocoObl MOIyYeHHUS
METaJJIOB

76 OOu1as xapakTepucTuka MetayuoB |A-

rpynns! [leproauueckoit cucTeMbl




XMMUYECKUX 3JIEMEHTOB. Hatpuii n kanuii:
NoJIy4eHue, PU3NIECKUe U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COCIMHEHUU

77

O6mas xapakrepuctuka metayion |HA-
rpymisl [leproandeckoi cucTeMbl
XUMHUYECKUX AJIEMEHTOB. Maruuii u
KaJIbIIM: TIoJTydeHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpuzndeckue u
XMMHMYECKHE CBOMCTBA, IPUMECHECHHE

80

AmMdoTepHbIe CBOMICTBA OKCHIA U
THJIPOKCHUIA ATFOMHHUS,
THJIPOKCOKOMITIICKCHI AJTFOMIHHS, UX
MIPUMEHEHHE

81

Pemenne 3aJlav pa3JIN4HbIX THUIIOB

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
"Mertasuibl I1aBHBIX oArpymnmn"

83

OO11as XxapakTepuCcTUKA METaNIOB
no6ounsIx noarpynn (b-rpymm)
[Teproauieckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

du3znyecKrue U XMMHYECKHE CBOMCTBA
XpoMa U €ro COCHHHCHHﬁ, HUX IPUMCHCHUC




85

Baxwuelime coelMHEHNs] MapraHiia.
[Tepmanranar Kanusi, €ero OKUCIUTEIbHbIE
CBOMCTBA

86

dusuyeckue U XUMHUYECKUE CBOMCTBA
Kenesa u ero coeauHeHun. llomyuenue n
NPUMEHEHHE CILUIABOB KeJe3a

87

dusnyeckue U XUMHYECKUE CBOMCTBA MeIU
" €€ COeTMHEHUH, NX IPUMEHEHNE

88

duznueckue 1 XUMHUYECKUE CBOUCTBA
[IMHKA W €r0 COEMHEHUM, X PUMEHEHHUE.
' apOKCOKOMIUIEKCHI IMHKA

89

[IpakTueckas padota Ne 8. Pemenue
SKCMEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
"Mertasuipl TOOOYHBIX TOATPYIIT"

90

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

91

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepuaa 1mo TeMe
"Metamier"

92

KontponbHas padoTa o teme "Metaysr"

93

AHalu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMHUOOK

94

Ponp xuMuu B o0ecIieueHuH YCTOﬁQHBOFO
Pa3BUTHUSA YCIIOBCUCCTBA. IlonsiTue o
HAaYYHBIX MCTOJAaX UCCICA0OBaHMs BCIICCTB

95

HaquLIe MPUHOMIIBI OpraHU3aluu
XUMHUYECCKOTO ITPOU3BOJACTBA.
HpOMLIH_IJ'ICHHLIC CIIOCOOBI MOJIYyUYCHUS
Ba)KHEMIIINX BEIIECTB




XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOLIEH

% Cpelibl ¥ €ro MoCJIEICTBUS 1

97 XHMHUS U 30pOBbE YEIOBEKA. 1
JlexapcTBEHHBIE CpEACTBA

98 Xumug . Poab xumun B o0ecrieueHnu 1
MUIIEBOI 0€30MMacHOCTH

99 Kocmernueckue u napdromepubie 1
cpeacTBa. beiToBas XxuMus
X¥MHS B CTPOUTENBCTBE. BaskHenmue

100 CTPOMTENBHBIC U KOHCTPYKIIHOHHBIC 1
MaTepuabl

101 XuUMUS B CETBCKOM XO35IUCTBE. 1
Opranndeckre 1 MUHEPAIbHbBIE YI0OpeHUs
CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110

102 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Vuebnuk 1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [IpoznoBa A.A., JIynun B.B.
Xumus, 10 xace, yrmyoneHHsiii yposeHb. M.: [Ipoda, 2019. 2. Epemun B.B., Ky3pmenko
H.E., dpo3noBa A.A., Jlyaun B.B. Xumus, 11 xnace, yrimyoneHasiii yposeHb. M.: JIpoda,
2019.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1.Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepenuna,
A. A. lpo3noBsa, B. B. Jlynuna «Xumus. Yrioyonenssiii ypoBenb. 10 kinace» (aBTopsl B. B.
Epemun, B. 1. Maxonuna, O. FO. Cumonosa, U. B. Epemuna, A. A. [Ipo3zaos, 2. 1O.
Kepumos).

2. Xumus: 10-11 kmacc. [Tmarupyemsie pesynbratel. Cuctema 3agannii. ®I'OC/ Kaepuna
A.A., UBanosa P.I"., [lo6poTtun JI.}O. — M.: [Ipocsemenue, 2013 — 128 c.

3. Curyanmonnsie 3amanus o xumun: 8-11 xmaccer. ®I'OC / [MTuayruna I'.B. — M.: Bako,
2014 — 144 c.

4. PapeuxuitA.M.Iunaktudeckuii Marepuan no xumuu yist 10-11xkmaccos / A.M.
Panenkuii-M.: IIpocBemenue, 2019.- 144 ¢. YaeOubIe TOCOOUS 111 00YIaIOITUXCSI

5. Kyxkos I1.A., Kykosa U.H., CmuptHoBa JI.M. CO0pHUK 32124 TT0O OPraHUIECKON XUMUH.
10-11 xmaccel. — M.: [Ipocsemenne, 20014.

6. Kapmosa A.A., Jleskun A.H. Oprannyeckas Xumus: 3a7a4d U MPaKTUUECKUE pabOTHI. —
CIIO.: ABanoH, A30yka-kiaccuka, 20015.

7. Ky3znenoa H.E., Jleskun A.H. 3agaunnk mo xumuu ajs ydamuxes 10 kinacca
0011e00pa3oBaTeIbHBIX YUpeKaeHUH (0a30BbIi ypoBeHb) M: «Benrtana-I'pad», 2014.-114
c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbBI CETHU
UHTEPHET

1.MynbTHMeIUITHBIC TPE3CHTAIMH [0 BCEM TEMaM MPOrpaMMBbl [UIsi COPOBOXKICHHS
YPOKOB.

2. Moaynu SIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB «Xumus» (http://fcior.edu.ru)
3. Matepuaibl eqUHON KOJUIEKIMH IIH(PPOBBIX 00pa30BaTENbHBIX PECYPCOB
(http://school/collection.edu.ru)

4. Poccwuiickas anekrponnas mkosa (https://resh.edu.ru/)
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