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MOSACHUTEJBbHASA 3AITUCKA

[Iporpamma no XuMuM Ha ypoOBHE CpeJHEro obuiero odOpasoBaHus pazpaboTaHa Ha ocHOBe DenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpasoBanuu B Poccuiickoit ®Penepaunun», TpeOboBaHMI K pe3ysbraram
ocBoeHUs (enepanbHOil 00pa3zoBaTeNbHOW HporpamMMel cpenHero oomero oobpasosanus (POII COO),
npesacTaBiIeHHBIX B DenepaabHOM rocyaapcTBeHHOM obOpasoBatenbHoM cranzapre COO, ¢ yuérom Konunenimwu
mpernogaBaHua ydeOHOro mpeamera «XWMHsS» B 00Opa3oBaTeNbHBIX oOpraHu3ammiax Poccuiickoit Deneparui,
peann3ylonMX OCHOBHBIE 00pa30BaTENbHBIC IIPOrPAMMBI, W OCHOBHBIX TOJIOKEHUI «CTpaTerum pa3BUTHUS
BocninTanus B Poccuiickoit @eneparn vHa repuon 1o 2025 ronay (Pacnopsoxerne [Ipasurensctea PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY TOAXOJOB K pa3paboTKe MPOTPaMMBI 110 XHMHH, K OTPEIEIICHHIO OOIIeH cTparernd oOydeHHS,
BOCTIMTAHUS U Pa3BUTHA 00YUAIOMIMXCS CPEICTBAME y4eOHOTO mpeamera «Xumis» 1 10—11 xracco Ha 6a30BoM
YpPOBHE cocTaBWiIM KoHLenTtyanbHble mosoxenuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LieNel, ColepKaHusl,
pe3ysbTaToB 00Y4YEHHs U TPEOOBaHUIT K YPOBHIO ITOJI'OTOBKH BBIITYCKHHKOB.

Xumnueckoe oOpa3oBaHHUe, IMOJy4aeMOE BBITYCKHHKaMH 00Ie00pa3oBaTENbHONW OpraHU3alliH, SBISIETCS
HEOTHEMJIEMON YaCThIO MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPILAIOLINM TAIIOM PEaNn3alMi Ha COOTBETCTBYIOIIEM
eMy 0a30BOM ypOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYIINX ILIEIOCTHOM CHCTEME XMMHYECKOro o0pa3oBaHHsi. ODTH
LEHHOCTH KacaroTCs TI03HaHUS 3aKOHOB NPUPOIbI, POPMUPOBAHHS MUPOBO33PEHHS U OOILEH KyJIbTYpPhI YeJIOBEKa, a
TaKKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIGHHS K CBOEMY 3JI0POBBIO M NPHUPOIHOHN cpenme. Peammsyercs
XMMHUYECKoe o0Opa3oBaHne OOyJalOIIMXCsS HAa YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS CpPEACTBaMH ydeOHOTO
npeaMera «XUMHA», COACpPKAaHHE U TMOCTPOSHHE KOTOPOTO ONpENeNeHbl B IPOrpaMMe IO XUMHH C YYETOM
cne(rUKN HAyKH XUMHH, €€ 3HAYCHHS B TIO3HAHUH IIPUPOABI I B MATEPUATBHON XM3HN OOIIECTBA, a TAKXKE C YIETOM
o0ImuX 1eel ¥ MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHET0 00IIero 00pa3oBaHus
B Poccuiickoit ®enepannu.

XuMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTpaeT 0COOYI0 pOJIb B COBPEMEHHOH IMBUIM3ALUHU, B
CO3JJaHMM HOBOW 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOH BKJaJ B (DOpMHpOBaHHE PalMOHAIBHOTO
HaY4YHOTO MBIIUICHHA, B CO3JJaHUE IIEJIOCTHOTO MPEICTABICHH 00 OKpYy>KaroIlleM MUpe KaK O €TUHCTBE MIPUPOIBI U
4eJIoBeKa, KoTopoe GOpMHUpYETCs B XUMHU Ha OCHOBE TIOHMMaHHUS BELIECTBEHHOTO COCTaBa OKPYIKAIOIIEro MHUpa,
OCO3HaHU B3aUMOCBA3U MCKAY CTPOCHUEM BECIICCTB, UX CBOICTBaMHU U BO3MOKHBIMH 00JIACTIMH MIPUMCHCHMUA.

TecHO B3aMMOJEHCTBYsI C JPYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHMS cTalla HEOThEMIIEMON YacThI0 MUPOBOM
KyJIbTypBI, HCOOXOAMMBIM YCIOBHEM YCIICIIHOTO TPYAA M XHU3HU KaXJOro wieHa odmectBa. COBpeMEHHAs! XUMUS
KaKk HayKa cO3HJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HaIlpaBleHa Ha pelleHHe TIOOAIBHBIX HpodiieM
YCTOWYMBOTO pPa3BUTHS YEJOBEUECTBA — CHIPHEBOW, SHEPTETUUECKOH, MHIIEBOH, IKOJIOTMIECKOW O€3011acHOCTH U
OXPpAaHbI 3/I0POBBSI.

B cooTtBeTcTBHUM ¢ 00IIMMH LENSIMH M IPUHIMIIAMU CPEIHETO 00IIero oOpa3oBaHus COAEpKaHUE TpeIMeTa
«Xumwusi» (10—11 xmacchbl, 6a30BbI YpOBEHb W3YUEHHUSI) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJIrOTOBKY OO0YYarONUXCs, HEOOXOMUMYIO WM JJisi BBIPAOOTKH MHPOBO33PEHUYCCKUX OPUEHTHUPOB, YCIEIIHOTO
BKJIFOUCHUS B )KU3Hb COLTMYyMa, IMTPOJOJHKECHU S O6pa3OBaHI/I$[ B PA3JIMIHBIX O6HaCT${X, HE CBA3aHHBIX HETIOCPEACTBEHHO
C XUMHUEH.

CoCTaBISIOINME TpeaAMeTa «XUMISD ABIIIOTCA 0a30BBIe Kypchl — «Opranudeckas XxuMmusa» u «OOmas u
HCOpraHnudeCckKasas XuMHA», OCHOBHBIM KOMIIOHCHTOM COACPKAHHA KOTOPBIX SABJIAKOTCA OCHOBBI 0a3oBoii HayKH:
crcTeMa 3HaHUH 10 HEOPraHWYEeCKO XMMHUM (C BKIIOUCHHEM 3HAaHWH M3 OOIIel XUMHH) U OPraHHYeCKOH XMMUH.
®dopMupoBaHue JAHHOW CHUCTEMbI 3HAaHWH NPH HM3yYCHHWHU TpeaMeTa o0ecreunBacT BO3MOXKHOCTH PACCMOTPEHUS
BCET0 MHOT000pPa3us BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUH XHUMHH.

Crpyktypa copepkaHusi KypcoB — «OpraHmdeckass xumus» u «OOmas M HeOpraHWdecKas XUMHI»
copMupoBaHa B NMPOTrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOTO MOAXOAa K M3Yy4YEHHIO Y4eOHOro marepuana u
00ycII0BIeHa HCTOPUYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHHWH Ha OMpPENeNEHHBIX TEOPETHYECKNX YPOBHIX. Tak, B
Kypce OpraHn4ecKOi XUMHUH BEIIEeCTBA PACCMATPHBAIOTCS HAa YPOBHE KIACCHIECKOH TEOPHUU CTPOCHHS OPTaHHIECKIX
COG}II/IHCHI/H\/'I, a TakKiX€ Ha YPOBHE CTCPCOXMMHUYECCKHUX H IBJICKTPOHHBIX HpeHCTaBHeHHﬁ O CTPOCHHWH BECHICCTB.
CBG}]GHHS{ 00 N3Yy4a€MbIX B KypC€ BCHICCTBAX JAKOTCA B Pa3BUTUH — OT YIJIEBOJOPOJI0OB OO0 CIOXKHBIX OHOJIOTHYECKH
aKTHBHBIX COSMHEHMNA. B Kypce OpraHndecKoi XUMHUH MOJTyJal0T pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO
o0iero oOpa3oBaHusl MEpPBOHAYATIBbHBIC MPEICTABICHUS O XUMHYECKOW CBSI3H, KIIACCU(HUKALMOHHBIX IPH3HAKAX
BEILIECTB, 3aBUCMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOH pPeaKIyy.

[Tox HOBBIM yTIJIOM 3peHUs B peaAMeTe «XHUMUs» 6a30BOT0 YPOBHS pacCMaTpHBACTCsl M3YUEHHBIH Ha ypOBHE
OCHOBHOTO 00miero o0pa3oBaHHMs TEOPETHYECKHH Marepuanl M (DAaKTOJIOTMYECKHE CBEICHHMS O BEIIECTBAX H
XUMHUYECKOH peaknuu. Tak, B 4YacTHOCTH, B Kypce «OOmas M HeopraHuueckas XHMHUS» O00ydaromuMmcs
MPE/IOCTABIISIETCS. BO3MOXKHOCTH OCO3HATh 3HAYEHHE IIEPUOJMYECKOTO0 3aKOHAa C OOIIETEOPEeTHYECKUX |
METOJIOJOTUYECKHX MO3HIUH, TITy0Xe HOHITh HCTOPHYECKOe N3MEeHeHNe (PyHKIMIT 3TOTro 3aKk0Ha — OT 0000mIaromeit
JI0 OOBSICHAIONIEH U MPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHM O Ba)XKHEHIIMX BEIECTBAX, MX COCTaBE, CTPOEHWHU, CBOMCTBAX M MPUMEHEHUH, a
TaKKe O XMMUYECKHX PEaKIMAX, X CYHIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHMs AOmonHsAeTcs B Kypcax 10 n 11
KJIaCCOB 3JIEMEHTAMHU COJCP)KaHMS, MMEIOIIMMH KyJIbTypOJIOTHUECKMH W TNPUKIAJHOM XapakTep. OTH 3HaHHA



CIOCOOCTBYIOT MOHUMAaHHIO B3aUMOCBSI3M XUMHHU C APYTMMH HayKaMH, PacKpbIBAIOT €€ POJib B MI03HABATEIIHLHOW U
NPaKTHYECKOW JEeSITENFHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHMIO YBAKEHHUS K TIPOLECCY TBOPUECTBA B 00JIaCTH
TEOPUH U NPAKTHYECKUX TNPHIOKEHUH XHMHH, TTOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYMMBIX MPpoOJIeMax, CBI3aHHbBIX C XUMUEH, KPUTHYECKH OCMBICIMBATh HHPOPMAIIMIO U IPUMEHSTH &
JUIsl TIOIIOJIHEHY S 3HAHUM, PELIEHUS UHTEIUIEKTYalbHbIX U SKCIICPUMEHTAIBHBIX UCCIIEI0BATENIbCKUX 3a1a4. B nienom
colepXaHne y4eOHOro mpeaMmera «XHUMUS» ITaHHOTO YPOBHS HM3YUCHHS OPHUEHTHPOBAHO Ha (OPMHPOBAaHUE Y
00yJaromuxcs MHPOBO33PEHUECKONH OCHOBBI JUISI MOHUMaHUSA (uiaocodckux wmaed, TaKMX Kak: MaTepHalbHOE
€IMHCTBO HEOPTAaHNIECKOTO U OPTaHUIECKOTO MUPa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHUEM,
MI03HABaEMOCTh MIPUPOIHBIX SBICHUN ITyTEM SKCIIEPUMEHTA M PEIICHHUS MPOTHBOPEYNI MEKAY HOBBIMH (haKTaMH H
TEOPETHICCKUMH TPEATIOCHUIKAMHU, OCO3HAHUE POJIM XMMHHU B PEIICHUH SKOJIOTHIECKUX MPOOIIeM, a Takke IpodieM
cOepekeHIs YHEPTETHUECKIUX PECYPCOB, CHIPhS, CO3MaHHS HOBBIX TEXHOJIOTHH M MaTePHAaJIOB.

B maHe pemienust 3aa4 BOCIIMTAHUS, Pa3BUTHS ¥ COLMATIM3ALUH 00yJYalOMMXCsl NPUHATBIE TIPOrPaMMOi IO
XMMHUH TIOJXOJbl K OIPEAETCHUIO COJIEpKaHHS W IOCTPOSHMS IpeaMeTa IMpeaycMaTpuBaioT (GopMHpOBaHHE
YHUBEPCAJIbHBIX y4eOHbIX ACHCTBUI, NMEIONINX 0a30BOE 3HAYCHUE JUISl PA3JIMYHBIX BU/IOB JESTEIbHOCTH: PELICHUS
npobJieM, MOoKCKa, aHaIu3a 1 00paboTku nH(popManny, He0OOXOIUMBIX JUIsl TPUOOPETEHHS OIBbITA PAKTUYECKON U
HCCJIEI0BATEIIbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUU XUMUU.

B mpakTHke npenojaBaHHMsA XUMHM KaKk Ha YpOBHE OCHOBHOTO 00miero o0Opa3oBaHMs, TaKk M Ha YPOBHE
cpenHero odmero oOpa3oBaHU, MIPHU OMPEACICHUN COACPIKAaTSIIFHON XapaKTePUCTUKU Tellel M3ydeHHs MpeaMeTa
HaIpaBJICHUEM TIEPBOCTEIICHHON 3HAYMMOCTH TPAJUIIMOHHO TpU3HAETCsA (OopMUpOBaHHE OCHOB XUMUIECKOH HayKH
KaK 00JIACTH COBPEMEHHOTO €CTeCTBO3HAHUS, PAKTUIECKOH AEITEIIFHOCTH YeIOBEKa H KaK OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOM KyJbTYphl. C METOAMYECKON TOUKHM 3pEHUSl TaKOW MOJAXOJ K ONPEAENICHUIO LeJiel M3y4YyeHUs MpeaMeTa
SIBIIIETCS BIIOJIHE OTIPaBAAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUS INIAaBHBIMU LIEISIMH U3y4YeHUs MpeaMeTa « XUMus» Ha 6a3oBoM yposHe (10 —
11 xn.) aBasIOTCS:

e  (opMupOBaHHME CHCTEMBI XMMHYECKHAX 3HAHMNA KaK BaKHEHIIEH COCTABJISIONICH €CTECTBCHHO-HAYUHOU
KapTHHBI MUPA, B OCHOBE KOTOPO JIe)KaT KIF0UYeBbIE MOHATHS, (yHAaMEHTAbHbIE 3aKOHbBI K TCOPUU XUMHH,
OCBOCHHE 5I3bIKa HAYKH, YCBOCHHE M MOHMMaHHE CYIIIHOCTH AOCTYIHBIX 0000IIEHNII MUPOBO33PEHUECKOTO
Xapakrepa, 03HaKOMJICHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHWEe W pa3BUTHE MPEACTABICHHN O HAYYHBIX METOJAaX IO3HAHWS BEMIECTB M XHUMHYCCKIX
peaxiuid, HeOOXOTUMBIX [UIS MPHOOPETEHUSI YMEHUH OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYCCKUX
SIBIIEHUH, UIMEIOILUX MECTO B IPUPOJE, B IPAKTUUECKON U TIOBCEITHEBHOM JKU3HU;

e  pa3BUTHE YMEHHI M CIOCOOOB JCATEIFHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U OOBSICHEHHEM XHMHUYECKOTO
SKCIIEPUMEHTA, COOJFOIEHUEM MIPABHI O€30IIaCHOTO OOpAIICHHS C BEIIECTBAMH.

Hapsny ¢ aTum, conepkaTenbHas XapakTepUCTUKa LieJel ¥ 3a1a4 U3yYeHUs IpeAMeTa B IPOrpaMMe 110 XUMUH
YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUHU C HOBBIMH IIPHOPUTETAMH B CUCTEME CPEHETO 00IIero oopa3oBaHusl.
CerozHa B TpenojaBaHUM XMMUH B OONBIIEH CTENeHW OTHAETCS MPEANOYTCHHE NPaKTHUYECKOW KOMIIOHEHTE
coJiepaHus OOydueHHs, OPUEHTHPOBAHHOW Ha IIOJTOTOBKY BBIIIYCKHHKAa OOIIE0Opa30BaTeNbHON OpraHM3aIUH,
BJIAJICIOIIETO He HAOOPOM 3HaHHM, a (YHKIMOHAIBHOIN IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHBHOTO
[OJIyYEHUs] 3HAHUN U IPUMEHEHUS UX B PEAJIbHOM KU3HU JJIS PELLEHUS IIPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TIpU M3YyYEHUH IpeaMeTa «XUMUs» TOMUHUPYIOIIee 3HAaYeHUE TPHOOPETAIOT TaKHe eI 1
3a/1a4u, KaK:

aganTanmysg OOYYalOmMXCS K  YCIOBUSAM  JHHAMHYHO  pa3BHBAMOLIETOcs MHpa, (OPMHUPOBAHUE
WHTEJUICKTyaJbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHBHOMY
MNPUHATHIO TPAaMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTyalMsX, CBSI3aHHBIX C BELIECTBAMU U MX
NPUMEHEHUEM;

(hopmupoBaHue y 00YJArOIIUXCS KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETECHIINN ), IMEIOIUX YHUBEPCATHLHOE
3HAYCHHE IS Pa3NUIHbIX BUAOB JEATCIFHOCTH: PEeIIeHHs MpobiieM, MONCKa, aHaIn3a U 00paboTku MHpOpManny,
HEOOXOIUMBIX IS MPHOOPETEHHS OMBITa IESTEIFHOCTH, KOTOpas 3aHUMAeT Ba)XHOE MECTO B MO3HAHWHM XUMHH, a
TaKXKe IS OIIEHKH C ITO3UIIHIA 3KOJIOTHIECKOH O€30ITaCHOCTH XapaKTepa BIUSHIS BEIIECTB M XUMUIECKHUX MPOIIECCOB
Ha OpPraHU3M YEJIOBEKA U NIPUPOJHYIO CpELy;

pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX M TBOPUYECKHX CHOCOOHOCTEH 00ydJarompixcs:
CIIOCOOHOCTH CaMOCTOSITEIbHO NPHOOpEeTaTh HOBBIE 3HAHMS 10 XUMHH B COOTBETCTBHM C IKM3HEHHBIMHU
MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHHU ISl TIOMCKA M aHalu3a y4eOHOH M
Hay4YHO-TIOITYJIIPHON MH(OPMAIIMN XMMUYECKOTO COJICpIKaHMS;

¢opmupoBaHME W pa3BUTHE Yy OOYYaIOIIMXCS acCOIMATHBHOIO M JIOTMYECKOTO  MBIIIICHUS,
HaOJI0AaTeNbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPBIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
IUIAHUPOBAHUM U IPOBEJEHUM XUMHUUECKOI0 HKCIIEPUMEHTA;

BOCTIMTaHME y 00yJaromuxcs yOexIEHHOCTH B TYMAHUCTHYECKOW HAPaBIEHHOCTH XUMHH, €€ BaXKHOM POIH
B PEILICHNH TII00aJbHBIX IPOOJIEM PAMOHANEHOTO IPUPOAOIIOIH30BAHNS, TOTIOTHEHS YHEPTETHIECKUX PECYPCOB U
COXpaHEeHHS MPUPOTHOTO PABHOBECHS, OCO3HAHMSA HEOOXOOMMOCTH OEpeXHOTO OTHOIICHHS K MPHUPONE U CBOEMY



3JI0POBBIO, a TAKXKE MPUOOPETEHUS OMBITA UCTIOJIL30BAHMS TOJYYCHHBIX 3HAHUH JUIS IPUHATHS TPAMOTHBIX PELICHUN
B CUTYaIIUAX, CBI3aHHBIX C XUMHUUCCKUMHU SBJICHUIMHU.

B y4yeOHOM IutaHe cpefHero odmiero oopaszoBaHus mpeaMeT «XuMus» 0a30BOr0 YPOBHS BXOJIUT B COCTaB
npeMeTHOM o0nacTi «EcTecTBEeHHO-HAYYHBIC IPEIMETHIY.

OO0111ee 4nCIIo YacoB, OTBEAEHHBIX U1 U3YUSHHSI XMMUH, HAa 0a30BOM ypOBHE CpeTHero o0Iiero oopa3soBaHus,
cocraBisieT 68 acoB: B 10 knacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B Hezelo).



COJAEP KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHMYeCKOii XMMHMH

IIpeameT oprann4eckoil XMMUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOJYICHHH HOBBIX BELIECTB U
MarepuanoB. Teopus CTpPOEHUs oOpraHuyeckux coeauHeHuit A. M. bytiepoBa, €€ OCHOBHBIE IOJOXKEHUS.
CrpykTypHbIe (OpPMYIIBI OPraHHYECKHX BemlecTB. ['omonorus, u3omepus. XUMHUYECKas CBA3b B OPraHHYECKHX
COEIMHEHUSIX — OANHAPHBIE ¥ KPaTHBIC CBS3H.

[IpencraBnenne o kinaccuduKkanuyu OpraHUYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKHX COEIMHEHUH
(cucremarnueckast) ¥ TPUBHAIbHBIC HA3BaHUS BAYKHEHIIINX IPEJICTAaBUTENEH KIIACCOB OPraHNYECKUX BELIECTB.

OKcnepuMeHTaNbHbIE METOABl HM3YYEHHs BEIIECTB M HX MPEBpALICHHUH: O3HAKOMIIEHHE C 00pa3uamu
OpPraHMYeCKMX BEIIECTB M MarepuajaMd Ha MX OCHOBE, MOJICIHPOBAHHE MOJIEKYJ OPraHMYECKHX BELIECTB,
HaOJII0ZIEHUE U ONKCAHUE JIEMOHCTPAIIIOHHBIX ONBITOB MO MPEBPAIICHUIO OPraHMYECKUX BELIECTB MPU HarpeBaHUU
(nmnaBnenue, oOyrIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJNKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHH psifl. MeTaH M 3TaH — NPOCTEHINNE IPEICTABUTENN AJIKAaHOB!
(u3HuecKkre U XUMUYECKHE CBOMCTBa (peakumy 3aMEUICHUS W TOPEHHs), HaXO0XICHUE B NPHPOAE, MOTydeHHE U
PUMEHEHHE.

AJNKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUH psA. DTWICH M MPOMIICH — IPOCTEHINNE NPEICTAaBUTEIN
AJIIKEHOB: (PU3MUYECKHE U XUMUYECKUE CBOMCTBA (peaKIMy THAPUPOBaHUs, TaIOTeHUPOBAHUS, THIPATALlUH, OKHCIICHHS
U TIOJINMEPU3aIiN), TOJTy4YeHHE U IPUMEHEHHE.

AnkaaueHnsl: OyranueH-1,3 u MeTunOyTaaueH-1,3: ctpoeHue, BayKHEHIINE XUMUUECKHE CBOMCTBA (peakius
nonuMepuszanun). IlomydeHrne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psll. AIIETUIIEH — MPOCTEUIITNI MPEACTaBUTEIh
QJIKUHOB: COCTaB, CTPOCHHUE, (U3MYECKUE M XMMHUYECKHE CBOMCTBA (pPEaKUUH T'MIPUPOBaHMS, TaJOTCHUPOBAHUS,
THIpATalNH, TOPEHUS), TOJTy4YEHHE ¥ IPUMEHEHHE.

Apensl. benzon: coctas, crpoeHne, GU3MUECKHE W XMMHUYECKHE CBOMCTBA (peakIHW TaJOTCHUPOBAHHUSI U
HUTPOBaHUS), MOJyYCHHE W NTpPUMEHEeHHue. Tonyon: cocmas, cmpoeHue, @usuueckue u Xumuyeckue C60UCMEd
(peaxkyuu 2anocenupo8anus U HUMPOBAHUs), noryienue u npumererue. TOKCHIHOCTh apeHOB. ['eHeTHUEeCKas CBSI3b
MEKy YTIIEBOJOPOIaMH, TPUHAIUICKAIIUMHE K PA3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIieBoAOpoAoB. IIpupoaHslii Ta3 W momyTHele HedTsHble Ta3pl. Hedtb m eé
npoucxoxaeHue. CriocoObl nepepaboTku HeTH: NEePEroHKa, KPEKUHT (TepMUYECKUH, KaTaIuTHYECKUI), TUPOIIH3.
ITpoxyxTsl nepepaboTku HePTH, X MPUMEHEHNE B MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yToJib U IPOIyKTHI €ro
nepepaboTKy.

DKCHiepUMEHTAbHbIE METOJIbI W3YYEeHHsS BENIECTB W UX IMPEeBpallleHWil: O3HAKOMJIEHHE C oOpaslamu
IUIacTMAacC, KaydyKoB M pe3uHbl, Kosuiekiun «HedTb» u «YTromnp», MOAEINpOBaHHE MOJIEKYJN YIJIEBOJOPOJIOB U
raJJOr¢HONpOn3BOJIHBIX, ITIPOBCACHUE HDaKTH‘IeCKOﬁ Da6OTLIZ IMOJIYYECHUEC DTUJICHA U U3YUYCHUEC €TI0 CBOMCTB.

PacuérHble 3aaun.

Brruncnenus mo ypaBHEHNIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBa HCXOAHOTO BEIIECTBA MITH
MPOJYKTa PEaKIUH MO M3BECTHBHIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEUIECTB WJIM NMPOAYKTOB
peaxmun).

Kuciopoacoaepikamue oprann4ecKue coeIMHeHUsI

HpeﬂeanHe OOIHOATOMHBIC CIIHUPTHI. Metanoa u 3TaHO: CTpOCHHUE, (1)I/I3I/I‘JCCKI/IG U XUMHYECKHE CBOMCTBA
(peakiuu ¢ aKTUBHBIMH METaJUIaMHM, T'aJIOT€HOBOJOPOJAMH, TOPEHHE), MpUMEHEHHE. BOZOpOAHbIE CBA3M MEXIY
MOJIEKyJIaMH CITUPTOB. [{eficTBHe MeTaHOIa U 3TaHOJIa Ha OPTaHN3M YeJIOBeKa.

MHoroaroMHbIe CITUPTHI. OTHIIEHTIINKOIb U TIMOEPHUH: CTPOCHHUC, (t)HSI/IquKI/Ie M XUMHUYECKHE CBOMCTBA
(B3auMoOZEHCTBHE CO MIETOYHBIMH METaJIaMH, Ka9eCTBEHHAsI peakiisi HA MHOTOATOMHBIE CIIUpTHI). JleficTBHe Ha
OpraHmu3M Y€JIOBEKaA. l_[pI/IMeHeHI/Ie TJIMIEPUHA U OTUJICHTJIMKOJIA.

®deHnoxn: cTpoeHne MOJEKYJbl, (U3NUECKHe W XMMHUYecKhe cBoiictBa. TokcnuHoCTh (eHona. [IpuMeneHue
(enomna.

Anpaerunpl U kemonsl. DopMmanbierni, aneTaiabJIerul; CTpoeHne, (GU3NUecKre M XMMUYECKHe CBOHCTBA
(peaxkumy OKHCIIEHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKINN), TIOJTyYEHUE U IPUMEHEHHE.

O/HOOCHOBHBIE TIpeleNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbMHAasT W YKCYCHas KHCIOTBI: CTpOCHHE,
(u3nyeckre 1 XUMHIECKHE CBOHCTBA (CBOHCTBA, O0IIME AJIS Kilacca KUCIIOT, peakust ATepupUKaINN ), TIOJTydYeHUE U
IMPUMEHCHUE. CTeapI/IHOBaﬂ " OJICMHOBAas KHCJIOTBI KaK IMPEACTABUTCIIN BBICIIUX Kap60HOBBIX KHCJIOT. MBIIa Kak
COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AeiiCTBHE.

CrnoxxHble 3(pHUpBI Kak MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. ['Maponu3 cioxHbIX d¢upoB. Kupsl. ['maponus
skupoB. [Ipumenenune xupo. buonoruueckas poJib KUPOB.




VYraeBoapl: cocTaB, KiacCU(pUKAIWs YIICBOAOB (MOHO-, TU- W moiucaxapuibl). [Troko3a — mpocTedimit
MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJCKYJbI, (PU3MYCCKHE M XUMHUYCCKHC CBOWMCTBA (B3auMOJCHCTBHE C
runpokcunoM memu(ll), okucieHue amMuadHbIM pacTBOpoM okcuzaa cepedpa(l), BoccraHOBICHHE, OpoOXKEHHE
TJIFOKO3BI), HaXOXKJICHUEC B TPUPOJEC, NMPUMCHEHHE, Ouonormueckas ponb. DortocuHTes. PpyKTO3a Kak H30MEp
TFOKO3EL.

Kpaxman u memtrono3a kak mpupoAHbIe momuMepsl. CTpoeHHE Kpaxmana M IeJUTIONO3l. DH3mdecKue u
XIMHWYECKIE CBOWCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHAs PEAKIHS C HOIO0M).

DKcIleprUMeHTaIbHBIC METOIbI U3yUSHHS BEIIECTB U MX MIPEBPAILleHHIA: IPOBEICHNE, HAOIIOIEHIE 1 OITICaHNe
JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC PEAKINMH OJHOATOMHBIX CIUPTOB (OKHCICHHE
stanona okcumaoMm Memu(ll)), MHOTOaTOMHBIX CITUPTOB (B3amMozeicTBHEe TimiepuHa ¢ ruapokcunom meau(ll)),
aNpJeTuIoB (OKUCIICHIE aMMHadHBIM pacTBopoM okcupa cepebpa(l) m rumpokcumom memu(ll), BzammoneiicTeue
Kpaxmalia ¢ H0JIOM), IPOBEACHUE MPAKTHYCCKON paOOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuértHeie 3agaun.

BrrurciieHus o ypaBHEHHIO XUMUYCCKOM peakiiu (Macchl, 00béMa, KOJUUECTBA HCXOIHOTO BEIIECTBA UITH
MPOAYKTa PEaKIMK MO W3BECTHBIM Macce, 00bEMY, KOJHUUYECTBY OJHOTO W3 UCXOMHBIX BEUICCTB WM MPOIYKTOB
peaxnun).

A3oTcoepIKaIiue OpraHuuECKUEe COCTUHCHNUS.

AMUHOKHCIIOTHI Kak aM(OTEpHbIC OpraHWYecKHe coequHeHus. Duizndeckne W XUMHUYECKHE CBOWCTBA
aMHUHOKHUCIIOT (Ha mpuMepe THIKHA). bronorndeckoe 3HaueHIE aMHHOKHUCIIOT. [lenTHbL.

Benkn xak mpupoaHBIe BBICOKOMOJICKYIISIPHBIE cOenHEeHMs. [lepBUdHas, BTOpUYHAS M TPETUYHAS CTPYKTypa
OemkoB. XMMHYECKHE CBOMCTBA OCIKOB: THAPOIU3, ICHATYPAIHsI, KAUeCTBCHHBIC PEaKIIny Ha OCIKH.

OKCIIepUMEHTaNbHBIC METOABl M3YUYCHHS BEIIECTB WM WX NpPEBpallCHHN: HAONIONEHWEe W OIICaHUe
HeMOHCTpaI_[I/IOHHbIX OIIBITOB: ﬂeHaTypaumI 6CJ'IKOB HpI/I HarpeBaHI/II/I, IIBCTHBIC peaKHI/II/I 6CJ'IKOB.

BbicokoMOIeKyJISIPHBIE COETHHEHUS

OCHOBHBIE TIOHSTHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMED, TMOJUMEDP, CTPYKTYPHOE 3BEHO,
CTCIICHb HOJ'II/IMepI/BaIlI/II/I, CpeI[HHH MOHeKyHﬂpHaﬂ Mmacca. OCHOBHI)Ie METOAbI CHUHTE3a BI)ICOKOMOHCKyHHpHLIX
COC,Z[I/IHGHI/II‘/II — HOHI/IMepI/ISaL[I/ISI U MMOJIMKOHACHCAIIUA.

DKCiepUMEHTAIbHbIE METOJIbI W3YYeHHs BEHIECTB W UX MpeBpallleHUil: O3HAKOMJIEHHE C oOpaslamu
MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IITACTMACC, KayIyKOB.

MesKImpeaMeTHBIE CBS3H.

Peanm3anus MeXNIpeIMETHBIX CBSI3¢i NPU M3YYCHHWH OpPraHWYeckoil XxuMuu B 10 Kiacce OCYIIEeCTBISAETCS
Yyepe3 HCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYIHBIX MOHATHHA, TaK U MOHATHH, SIBISIOIINXCSI CHCTEMHBIMHE IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO-HAYIHOTO IHKJIA.

OO01mrre ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBIICHHE, HAYYHBIN (haKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3,
KiIaccuuKaIys, MePUoTUIHOCTh, HAOTIOICHHE, U3MEPECHHUE, IKCIICPUMEHT, MOJICITHPOBAHNUE.

du3mKa: MaTepHsl, SHEPTHI, Macca, aTOM, JJICKTPOH, MOJIEKYJIa, JHEPTETHUSCKUI YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BELIeCTBa, (M3MIECKUE BEINYMHBI M €IUHUIBI HX U3MEPEHUSI.

buonorust: knerka, opranusMm, Ouocepa, oOMEH BellecTB B opraHusMe, (oTocMHTE3, OHOIOTHYECKH
AKTUBHBIC BelecTBa (OCNIKH, YIIIEBOIbI, JKUPbI, (PEPMEHTHI).

I'eorpadusi: MUHEpAJIBI, TOPHBIC TIOPOIBI, MOJE3HBIC UCKOIAEMbIE, TOIUIUBO, PECYPCHI.

TexXHONOTHS: MUMIEBHIC IPOIYKTHI, OCHOBBI PAIIHOHATHFHOTO TTHUTAHM, MOIOIINE CPEACTBA, JICKAPCTBEHHBIC U
KOCMETHYECKHE MPETapaThl, MaTepHajbl U3 HCKYCCTBEHHBIX H CHHTETHYSCKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUSA

TeopeTHyecKkue 0CHOBbI XUMUM

XUMHYECKUH 37IeMEeHT. ATOM. Spo aTtoMa, W30TONBI. DJIEKTPOHHAS 0005I09Ka. DHEPreTHYECKHe YPOBHH,
NOypOBHH. ATOMHBIE OpOHTay, S-, P-, d- amemMeHTsI. OCOGEHHOCTH pacipeesICHHs SIEKTPOHOB IO OpOHUTAIISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUS aTOMOB.

Ilepuonuueckuit 3axkon u Ilepuonnyeckas cucrema xumudeckux anemeHToB [I. U. MenneneeBa. Cas3b
nepruoanueckoro 3akona u Ilepuoanyeckoil cucteMbl xumuueckux aneMentos . Y. MenzeneeBa ¢ coBpeMeHHOM
TEOpUEH CTPOCHUS ATOMOB. 3aKOHOMEPHOCTH HM3MCHEHHS CBONCTB XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTHIX U CJIOKHBIX BELIECTB 10 TPYIIaM U NepuojiaM. 3HaueHHe NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHue BellecTBa. XuMUUecKas CBsI3b. Buibl XUMHUUECKOH CBA3M (KOBaJIEHTHas! HEMOJISIpHAsL U MOJISIpHAs,
WOHHAs, MeTajuTnuecKkas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHONW XMMHYECKOH CBsi3W (OOMEHHBIA M JTOHOPHO-
aKIenTopHbIN). Bomopoanas cBs3b. BaeHTHOCTE. DeKTpooTpHUIaTenbHOCTh. CTETIeHb OKUCIICHNS. MIOHBI: KATHOHBI
W aHHOHBI.

BemectBa MONEKYIAPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA. HITHI
KPUCTALTMYECKHUX PemETOK. 3aBUCMOCTh CBOMCTBA BEMIECTB OT THITA KPUCTATUIESCKON PEIIETKH.



Ilonatue o mucnepcHelx cuctemax. VICTHMHHBIE M KOJIOMAHBIE pacTBOpbl. MaccoBast 107 BellecTBa B
pacTBope.

Knaccudukanus HeopraHudeckux coenuHeHHH. HoMeHkaTypa HeopraHW4ecKuX BellecTB. | eHeTHuyeckas
CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIJIECkKAIIUX K PA3IUYHBIM KIaccaM.

Xumnueckas peakius. Kiaccnpuxanus XUMUUECKHX peakuii B HEOPraHUUECKOH U OpraHMYeCcKOi XUMHU.
3aKOH COXPaHEHHMS MacCChl BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPAIIECHIS YHEPTHH NPH XUMUYECKUX PEAKIIUIX.

CKOpOoCTh peakuuy, €€ 3aBHCHMOCTh OT pa3NUYHBIX (pakTopoB. OOpaTuMble peakiu. XHUMHYECKOe
paBHOBecue. PaKTOPBbI, BAUSIOLIME Ha COCTOSIHUE XUMudeckoro pasHoBecus. [Ipunnun Jle Hlatense.

OnexTponutrdeckas aucconuanys. CUIbHbIE U ciadbie eKTpoiauThl. Cpea BOAHBIX PACTBOPOB BEMIECTB:
KHCIast, HeWTpaJibHasl, MIETOYHAsL.

OKHCINTENTPHO-BOCCTAHOBHUTEIILHBIC PEAKIIH.

OKcHepUMEHTaNbHBIE METOJIbl HM3YYEHHMsS BEIIECTB M MX [PEBpalleHHH: JEMOHCTpanus TaOJuIl
«Ilepuonnyeckas cuctema xumuueckux snemeHToB JI. 1. MenneneeBa», n3ydeHue Mojeneil KpHUCTaLIMUECKUX
pemérok, HaOJIONEHHE W OIKMCAHHE JIEMOHCTPAIlMOHHBIX M J1a0OPaTOPHBIX OIBITOB (pa3lioKEHHE IEepOKCHIa
BOJIOPOJia B IPUCYTCTBUM KaTaIU3aTOpPa, OMPEAETICHUE CPebl PaCTBOPOB BELIECTB C MOMOILBIO YHHBEPCATIHLHOIO
MHJIMKAaTOpa, peaKklud HOHHOTO 0OMeHa), NPOBEJEeHHE NPaKTHYecKoH paboThl «BiusHME pa3inyHbIX (HaKTOPOB Ha
CKOpPOCTh XUMHUYECKON PEaKLIUm».

PacuérHble 3amaun.

PacuéTpl Mo ypaBHEHUSIM XHMHYECKHMX PEaKIWi, B TOM YHCIEC TEPMOXHMHUYECKHE pPAcu&Tbl, pacu€Thl C
WCTIONIb30BaHHUEM ITOHATHS «MacCOBasi OJISI BEIIECTBA.

Heoprannueckass xumus

Hewmeramnel. [Tonoxenue HemeramnoB B [lepuoanyeckoil cucreMe xumuueckux snemenToB . Y. Menaeneesa
U OCOOCHHOCTH CTpOeHHsi aTOMOB. du3nueckue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IpuUMepe
KHCJIOpO/Ia, cepbl, pocdopa u yriaepoaa).

XuUMHYecKUe CBOMCTBA Ba)KHEHIIIMX HEMETAJUIOB (TaJIOT€HOB, Cepbl, a30Ta, Gocdopa, yriaepoaa u KpeMHuUs) U
UX COEIUHEHUH (OKCHUIOB, KUCIOPOICOEPIKAINX KUCIIOT, BOJOPOAHBIX COSANHEHUH).

IIpuMeHeHNe BaKHEMIINX HEMETAUIOB U UX COCIUHEHUM.

Merannsl. ITonoxxenue merainos B Ilepuonnyeckoil cucreme xumuueckux aieMeHTos JI. . Menneneesa.
OcoOeHHOCTH CTpOEHHS 3JIEKTPOHHBIX 000J0YEeK aTOMOB MeTauioB. OOmme ¢u3udeckne CBOWCTBA METALIOB.
CriaBbl METAJUIOB. DJIEKTPOXUMUUECKUH psAJ HANPSKEHUM METaJIOB.

XuMHUYECKHEe CBOWCTBA BAYKHEHIINX METaIOB (HATPUH, KA, KalbIMA, MATHUH, ATFOMUHINA, [INHK, XPOM,
JKEJIe30, MeJlb) U UX COSTMHEHUH.

O6mue crocoOb! moy4yeHus MeTaiuioB. [IppuMeHeHne MeTaioB B OBITY M TEXHHKE.

OKcnepuMeHTaIbHBIE METO/IBl N3YYEHUS BEIIECTB U MX NPEBPALICHUH: N3ydeHHe KOJUIeKIH «MeTtamisl u
CIUIaBbl», 00Opa3lOB HEMETAIOB, pELICHHE OKCIEPUMEHTAJIbHBIX 3aJad, HaONIoJeHHe W  OIMCaHUe
JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOICHCTBHE THAPOKCHIA AJTIOMHHHUS C PACTBOPAMM KHUCIOT H
IIes049el, KaueCTBEHHBIE PEaKIIMU HAa KaTHOHBI METAJIJIOB).

Pacuérhble 3agaun.

Pacu€ter Macchl BemecTBa WM 00BEMa Ta30B M0 W3BECTHOMY KOJHUYECTBY BEIECTBA, Macce WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEaKIIMH BEIIECTB, pacuETH MacChl (00bEMa, KOJTMUECTBA BEIIECTBA) TPOAYKTOB PEAKIUH,
€CITH OJTHO M3 BEIIECTB NMEET IPHMECH.

XuMus 1 KU3Hb

Poms xuMum B oOecriedeHMM HKOJIOTHYECKOH, SHEPreTHYecKOW M IHUIIEBOH O€30MacHOCTH, Pa3BUTHU
MenunuHbL. [ToHsTHE 0 HAyYHBIX METOIaX TO3HAHUS BEIECTB M XMMHUUECKHUX PEaAKIHH.

[IpencraBnenns 00 OONMMX HAYYHBIX IPUHIMIAX TPOMBIIUICHHOTO TIOJIyYSHNS BAXKHEHIIINX BEIIECTB.

UYenoBek B MHUpEe BEIIECTB W MaTEpHAJIOB: BaKHEHIIHNE CTPOUTEIBHBIE MaTepHajbl, KOHCTPYKIMOHHBIE
MaTepHajbl, KPacKW, CTEKIO, KepaMHKa, MaTepuajibl Jjs DSJICKTPOHHWKH, HAHOMATEpHalbl, OpraHWYEeCKHe |
MUHEpAIbHBIC yI0OpEHUsI.

XUMHA U 3T0POBBE YeJIOBEKa: NMpaBHila MUCIIOIB30BaHNA JICKAPCTBEHHBIX MIPETapaToB, MpaBmiia 6€30MacHOro
WCIIOJIb30BaHUS MTPETapaToB OBITOBOI XMW B IIOBCETHEBHON JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peaymzanust MeXnpenMeTHBIX CBA3eH NpU W3ydeHWH OOIed M HeopraHudeckod xumuu B 11 Kiacce
OCYIIECTBIISIETCS] YePe3 UCIIONb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK M HOHITUH, SBIISIOIINXCS
CUCTEMHBIMU ISl OTJENIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O UK.

OOmue ecTeCTBEHHO-Hay4HBIE MOHSTHS: HaydHbIH (hakT, THIIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3,
Kiaccu(uKamus, NepuoUIHOCTh, HaOII0IeHNE, SKCIIEPUMEHT, MO/IEIINPOBAaHUE, U3MEPEHHE, SIBIICHHUE.

®dusmka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTD,
MOJIEKyJIa, YHEPreTHYECKUH YpOBEHB, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (HHU3NIECKHE
BEJINYMHBI U CAUHULIBI NX U3MEPEHUSI, CKOPOCTb.

buonorust: kierka, opraHm3M, 3KocHCTeMa, Omocdepa, Makpo- M MHKPOAIIEMEHTHI, BHTAMHHBI, OOMEH
BEILIECTB B OPraHU3ME.



Feorpaq)m{: MHHEpaJIbl, TOPHBIC TOPOAbI, ITOJIC3HBIC NCKOMTACMBbIC, TOIJINBO, PECYPCHI.

TexHonorus: XuMHUECKas MPOMBINUICHHOCTh, MCTAJITYyprusd, MPOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB,
CENbCKOXO035MCTBEHHOE MpOU3BOJACTBO, IMHIICBAA MNPOMBIIIICHHOCTD, (bapMaIleBTI/IquKaﬂ MPOMBIIIICHHOCTD,
MPpOU3BOJACTBO KOCMETHYCCKUX IIpCHapaTroB, IMPOU3ZBOACTBO KOHCTPYKIMOHHBIX MAaTCpPpUAJIOB, JBJICKTPOHHAA
IMPOMBINUIECHHOCTH, HAHOTCXHOJIOTUH.



IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IMPOI'PAMMEBI TI0 XMMHWU HA BA3OBOM YPOBHE
CPEAHEI'O OBIIEI'O OBPA30OBAHUNA

JIMIJHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUSI K pe3yiabTaTaM OCBOCHHUS OOYYAIOUIMMHUCS IPOTPAMM CpPEITHETO
obmero oOpazoBaHHMs (JIMYHOCTHBIM, METalpeAMETHBIM M IIpeIMETHBIM). HaydHo-MeTommdeckoll OCHOBOM is
pa3paboTKH IJTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOTpaMM CPEIHEro 00mero o0pa3oBaHus SBISACTCS CHCTEMHO-
EITEILHOCTHBIM MOIXO..

B cooTBeTCTBHH C CHCTEMHO-IEATEIHLHOCTHBIM ITOAXOOM B CTPYKTYpE JIMIHOCTHBIX PE3yIBTaTOB OCBOCHHUS
npeaMera « XUMHS» Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUs BBIACICHEI CICTYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMUCS POCCHUHCKON TPakJaHCKONH HICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEIIFHOCTH M CAMOOTIPE ICIICHHIO;

HAJIMYXE MOTHBAIIUU K O0YYCHUIO;

I[CJICHANPABIICHHOS Pa3BUTHE BHYTPECHHHUX YOCKICHUI JTMYHOCTH HAa OCHOBE KJIFOUCBBIX LICHHOCTCH U
UCTOPUYCCKHUX TPATUINK 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarONIUXCS PYKOBOJCTBOBATbCS B CBOCH JEATCIHLHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIAMH IIEJIOCTHON CHCTEME XHMHUYIECKOTO 00pa30BaHNS;

HaJIM4Me MPABOCO3HAHUS IKOJOTHYECKONW KYIBTYpPHl H CIIOCOOHOCTH CTaBHUThH LIEIH W CTPOUTH JKU3HCHHBIE
IJIAHBL.

JImgHOCTHBIE pe3yNBTaThl OCBOCHUS TpeaMeTa «XUMHS» JOCTHTAIOTCA B EAWHCTBE Y4eOHOH U
BOCIIUTATEIPHON MEATETPHOCTH B COOTBETCTBHH C TYMAHHCTHYECKUMH, COLHOKYJIBTYPHBIMH, JyXOBHO-
HpaBCTBeHHLIMI/I ICHHOCTAMMU U HacaJlaMUu pOCCHﬁCKOFO I‘pa)KIlaHCKOI‘O O6HleCTBa, HpI/IHSITLIMI/I B OGHIGCTBG HOpMaMI/I
nu HpaBI/IJ'IaMI/I NOBCACHMUS, CHOCO6CTByIOH_[I/IMI/I HpOHeCC&M CaMOIIO3HAaHMUs, CaMOpa3BI/ITI/I§I u HpaBCTBeHHOFO
CTAHOBJICHHU JINYHOCTHU O6y‘-laIOI_HI/IXCH.

JIu4HOCTHBIE pPE3yNbTaThl OCBOGHHMS MpeAMeTa «XHUMHS» OTpaxalT c(HOPMHPOBAHHOCTH OIBITA
HO3HaBaTCJ’ILHOI7[ u HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTHU 06yqa}omnxcsl 110 peanmaunn HpI/IHHTLIX B O6I_HCCTBC HeHHOCTCﬁ,
B TOM YHCJIC B 4aCTHU.:

1) rpazkaaHCKOro BOCIIMTAHUS .

OCO3HaHHMSA OOYYAIOMIMMHUCS CBOMX KOHCTHUTYIHMOHHBIX TPaB W OOSM3aHHOCTEW, YBaXKCHHSA K 3aKOHY U
MIPaBOTIOPSIKY;

MPECTABJICHUS O CONUATBHBIX HOpMaX ¥ MMPaBHIIaX MEKITHIHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIEHOCTH MPH CO3IaHUH YICOHBIX MMPOCKTOB, PEIICHUN YIeOHBIX
Y TI03HABATEJIbHBIX 33124, BEITIOIHEHINH XUMUYECKHX SKCIICPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI APYTHX TpPH aHAIH3e
paSHI/I‘-IHI)IX BUIOB yqe6H0171 JACATCIIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

ICHHOCTHOTI'O OTHOILICHUSA K I/ICTOpI/I‘IeCKOMy nu HayLIHOMy HaCJICAUIO OTC‘ICCTBeHHOﬁ XHUMHH,

yBa)KeHI/IH K npoueccy TBOpLIeCTBa B O6HaCTI/I TeOpI/II/I nu HpaKTH‘IeCKOI‘O HpI/IMeHeHI/IH XUMHH, OCO3HAHUA TOIO,
YTO OOCTHUXKCHUA HayKI/I C€CThb peSyHLTaT JJINTCIIBHBIX Ha6HIOﬂCHHﬁ, KpOHOTJ'II/IBLIX 3KCHepI/IMeHTaJ'H)HI)IX IIOUCKOB,
MOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTHUKOB,

WHTEpeca U MO3HABATEIFHBIX MOTHBOB B MOMYYCHHH M MOCICIYIONEM aHaN3e HHOOPMAIMH O TePEIOBBIX
JIOCTIDKEHUSIX COBPEMEHHON OTEUYECTBECHHOW XHMUMY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBCHHOTO CO3HAHHMS, 3THYCCKOTO ITOBEICHIS,;

CHOCO6HOCTI/I OLICHUBATH CI/ITyaHI/II/I, CBA3aHHBIC C XHUMHWYCCKUMU ABJICHUAMHU, H l'lpI/IHI/IMaTB OCO3HaAHHBIC
pemeHm[, OpI/IeHTI/IpyﬂCB Ha MOpaHBHO-HpaBCTBeHHBIe HOpMBI " IICHHOCTH,

TOTOBHOCTHU OILICHUBATH CBOé IIOBCACHHUE U HOCTyHKI/I CBOUX TOBapHH.[eﬁ C HOBI/IHI/Iﬁ HpaBCTBeHHBIX u
HpaBOBBIX HOpM 1 OCO3HAHHC HOCHGHCTBI/Iﬁ 3TUX HOCTyHKOB;

4) opMuUpOBaHHS KYJLTYPHI 310POBbSI:

MOHWMAaHUS IIEHHOCTEH 3J0pOBOTO W 0Oe30macHOro oOpasza >KM3HH, HEOOXOJIWMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3HUYECKOMY U IICHXHYECKOMY 3I0POBBIO;

coOJrOICHHS TIPaBWIT 0€30ITaCHOTO OOpAIIEHHs C BENIECTBAMH B OBITY, IIOBCEIHEBHOW KU3HU U B TPYIOBOI
JIeATEeILHOCTH;

MOHUMAaHHUS [ICHHOCTH TPaBWI HHIUBUIYATBFHOTO M KOJUICKTHBHOTO OE30MACHOTO IMOBEICHUS B CUTYAIHSX,
YTPOXKAFOIIUX 3OPOBBIO U KU3HU JIIOACH;

OCO3HAHMS ITOCIIEICTBUH U HETIPUSTHS BPEIHBIX MIPUBBIUEK (YIIOTPEOICHHUS AIKOTOJIsI, HAPKOTUKOB, KYpPEeHHU);

5) Tpy10BOro BOCTIMTAHUS

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIE0BATEIBCKON NeSTSIIbHOCTH, OOIIIECTBEHHO TIOJIE3HOM,
TBOPUYECKOH M IPYTUX BUAAX ACSITEILHOCTH;



YCTaHOBKH Ha aKTHBHOE Y4acTHE B PELICHUU NPAKTHYECKUX 3a]a4 COLMAaIbHON HANpaBICHHOCTH (B paMKax
CBOETO KJacca, HIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YeHHIO Mpodeccuil pa3InyHOro poja, B TOM YHCJIe Ha OCHOBE ITPUMEHEHHS
NPEJIMETHBIX 3HAHUH 110 XUMHH;

YBa)KEHUS K TPYAY, JIOASIM Tpya U pe3yabTaTaM TPYIAOBOH NesTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBHIYalIbHOH TpaekTopuu oOpas3oBaHus, Oymymieil mpodeccun u
peanu3anyuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHUMMH,
WHTEPECOB U MOTPEOHOCTEH 00IIecTRa;

6) IKOJIOrH4ecKOro BOCHUTAHHS:

9KOJIOTMYECKH L[EJIECO00Pa3HOTO OTHOIIEHHS K MPHPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHMS KU3HH Ha 3eMIIE;

MOHMMaHHS TJIO0AIBHOTO XapaKTepa SKOJIOTHYECKHX MpoOJIeM, BIUSHUS SKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHUE IPUPOJHON U COLUATIBHOM CpEbl;

OCO3HaHHsI HEOOXOJMMOCTH HMCIOJIB30BaHUS JOCTIKEHUH XUMHHU ISl PEIICHHsT BOIIPOCOB PAallMOHAIBHOTO
MPHUPOAONOIb30BAHUS;

AKTUBHOTO HENpUATHS ACHWCTBUIL, NPUHOCAIIUX BpeJ OKpYyXKalolled MNpHUPOJHOH cpene, yMEHUs
MPOTHO3UPOBATh HEOJIATONPUSATHBIEC SKOJOIMYECKUE MOCIEACTBHS NPEIPHHUMAECMBIX AEHCTBUI U NPEI0TBPAILAT
ux;

HaJM4YUs PA3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KyJIbTYpHI, OIBITA JESTEIbHOCTH
9KOJIOTMYECKOH HaNpaBlICHHOCTH, YMEHHS PYKOBOICTBOBAaThCSA MMH B IIO3HABaTEIbHOW, KOMMYHHKAaTUBHOH M
COIIMAIBHON TPAKTUKE, CIIOCOOHOCTH M yMEHUS aKTHBHO POTHUBOCTOSTH HCOJIOTHH XeMo(hoOHy;

7) LEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHTHS HAYyKH H
0O0I1IeCTBEHHOM MIPAKTHUKH;

MOHUMAaHHMs CIIEUU(PHUKN XUMHH KaK HayKH, OCO3HaHUs e€ poiii B GOPMHUPOBAHHUH PAIOHAIBHOIO HAYYHOTO
MBIIIJICHUA, CO3AaHUN TEJIOCTHOTO IMPEACTABIICHUA 06 OKpYyKaromeM MHUPEC KaKk 0 €AMHCTBE NPUPOJLI U YEJIOBCKA, B
MO3HAHUU NIPUPOTHBIX 3aKOHOMEPHOCTEH U pEIIeHNH NPOoOieM COXpaHEHHs IPUPOTHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0COOOH 3HAYMMOCTH XMMHUH JJIsI COBPEMEHHOW NUBHJIM3ALMK: B €€ I'yMaHHUCTUYECKON
HAMPaBJICHHOCTH U BAXXHOM POJIM B CO3JaHUK HOBOW 0a3bl MATEPHUATBHOM KYJIbTYPBI, PEIICHUH TTI00aBHBIX IPOOIeM
YCTOWYHBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHIECCKON, MUIIEBON 1 3KOJOTMIECKOW 0€301macHOCTH, B
Pa3BUTHH MEIUIMHBI, 00ECTICYCHUH YCIOBUH YCIICITHOTO TPY/A U SKOIOTHIECKH KOM(OPTHOH KM3HN Ka)XKJOT0 WIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: MOHMMAaHMS CYIIHOCTH METO/OB IIO3HAHUS, WCIIOIb3yEeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHMS Ul aHAIN3a U OOBSCHEHUS SBICHHUH
OKPYKaIOIIEro MUpa M NMPOUCXOAAINX B HEM M3MEHEHHH, yMEHHMS JIeJIaTh 0OOCHOBAHHBIE 3aKIIOUCHUSI HA OCHOBE
Hay4YHBIX (baKTOB 1 UMCIOIUXCA JAaHHBIX C LCJIbIO MOJYYECHUSA JOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XUMHMYECKHE 3HAHHUS Ul pelIeHHs NpobjeM B peanbHBIX
JKU3HCHHBIX CUTYyalluAX;

MHTEpeca K IIO3HAHUIO U UCCIIEI0BATEIbCKOMN 1eATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO 1 caMO0OPa30BaHUIO, K AaKTHBHOMY IOJTyYCHHIO
HOBBIX 3HAHUN MO XUMHHU B COOTBETCTBHH C )KU3HEHHBIMH HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHbIX chepax npodeccnoHaIbHOM A TeTbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiIbTaTbl OCBOSHMS y4eOHOTo mpeamera «XHMUs» Ha YpOBHE CpEIHEro oOIIero
00pa3oBaHus BKIIOYAOT:

3Ha4YMMBbIe A7 (POPMHUPOBAHMS MHPOBO33PEHUS OOYHYAIOUIUXCS MEXIUCHUIUIMHAPHBIE (MEXIIPEIMETHBIEC)
oOIIeHayYHbIe TTOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEUU(UKY METOIOB IO3HAHUS,
HCIIONIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SHEPIHs, SIBIICHUE, IPOIIECC, CUCTEMa, HAyYHBIH (axT,
MPUHIINI, TUITIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIICAOBaHHE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U
ApyrHe);

YHHBEpCaJbHBIE  y4eOHBIE  JeWcTBUS  (TO3HABaTelIbHBIE, KOMMYHHKAaTHBHBIC,  PETYISATHBHEIC),
obecrnieunBarone GopMUpOBaHUE PYHKIIMOHAIFHON IPaMOTHOCTH U COLMAIBEHON KOMIIETEHIIUH 00YYaloIInXCsl;

CIIOCOOHOCTH 00YYAIOIMXCS UCIIOIb30BaTh OCBOCHHBIE MEXANCIMIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS
Y YHHUBEpCaJIbHbIe y4eOHbIe AEHCTBHUS B IO3HABATEILHOM U COIMAILHOM MTPaKTHKE.

MeranpenMeTHble pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAJIHHBIMH YYEOHBIMH I103HABATEIbHBIMH,
KOMMYHHUKATUBHBIMU M PETYJISTHBHBIMH JCHCTBUSIMH.

Ogi1aieHNe YHUBEPCAJIBLHBIMH Y4e0HBIMH II03HABATEIBLHBIMH ACiiCTBUSIMH:

1) 6a30Bble JIOTHYECKHE AeHCTBUSA:

CaMOCTOATENBHO (POPMYJIMPOBATH U AKTYaJIM3UPOBATh MPOOIEMY, BCECTOPOHHE €€ paccMaTpUBAaTh;

OTIPEETATh LEH CATEILHOCTH, 3aJaBasi apaMeTPhl U KPUTEPHN UX JOCTIKCHHUS, COOTHOCHTD PE3YIIbTATHI
JEATEILHOCTHU C IIOCTABICHHBIMH LIEIISIMHY;



WCIOJIB30BaTh MIPU OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS] — BBIAEATh XapaKTepHbIe MPU3HAKU
MOHSATHI U YCTAHABJIMBATH MX B3aMMOCBS3b, HCIIOJIh30BATh COOTBETCTBYIOIINE OHITHS JJIs1 OOBICHCHHS OTACIbHBIX
(hakTOB U SBJICHUIA,

BBIOUPATh OCHOBAHUS U KPUTEPUU JIJIsI KIIACCH(DUKAIIUHN BEIICCTB U XUMHUCCKUX PEaKITUi;

YCTaHaBJIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Y4aeMbIMU SIBJICHUSIMH;

CTPOWTBH JIOTHYECKUE PACCYKACHUS (MHIYKTHBHEIC, IeAYKTUBHBIC, IO AaHAIIOTHH), BBIABISATH 3aKOHOMEPHOCTH
1 TIPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJICHUAX, (POPMYIIHPOBATEH BHIBOJBI U 3aKITFOUCHIIS;

NPUMEHATh B TIpOIecce IIO3HAHHSA, HCIIONB3yeMble B XHUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBEIBATE MOJENBHBIC MPEICTABICHU — XMMHUYECKAN 3HAK (CHMBOJ) RJIEMEHTa, XHUMHUYEcKas (opmyna,
ypaBHCHHE XMMHUYECKOH peakIiy — IPH pelIeHUHN YIeOHBIX MO3HABATEIBHBIX U MPAKTHYCCKUX 3a/1a4, IPUMEHSITD
Ha3BaHHBIC MOJCNBHBIC MPEICTABICHUSA JUIA BBISBICHHS XapaKTEpHBIX INPU3HAKOB M3yYaeMBIX BEIIECTB U
XUMHUYECKHUX PEaKIIMid.

2) 6a3oBble UccIeA0BATEIbCKHE e CTBUM:

BIIaIeTh OCHOBAMHU METOJIOB HAYYHOT'O NTO3HAHUSI BEILIECTB U XUMUYECKUX PEaKIUH;

(hopMyIHpOBaTh MENM W 3aa4d HCCICIAOBAHUS, WCIIONb30BATh IIOCTABJICHHBIE W CaMOCTOSITEIBHO
c(hopMyITHPOBaHHBIC BOMPOCHl B KAa4eCTBE MHCTPYMCHTA TO3HAHHS M OCHOBBI JJIs (POPMHPOBaHHS THIIOTE3BI IO
MPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

BIAICTh HABBIKAMH CaMOCTOSATEIFHOTO IUTAHUPOBAHHUA W TPOBENCHHUS YYCHHYCCKHX SKCICPUMEHTOB,
COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOZOM IIpoIlecca, CaMOCTOSTEIBHO IPOTHO3MPOBATH €0 PE3YINbTAT,
(hopMynrpoBaTs 000OIIEHUS M BBIBOABI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB HCCICHOBAHUS, COCTaBIATH
000CHOBAaHHBIN OTYET O TPOIEIaHHON padoTe;

nproOpeTaTh OMBIT YICHHICCKOH HCCIIeIOBATENBCKOM 1 MMPOSKTHON ACITENBHOCTH, MPOSBIATH CIOCOOHOCTh
1 TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOWCKY METOAOB PEHICHHUS MPAKTUYECKUX 3a/ay, MPUMEHEHUIO pa3iINuHbIX
METOIOB TIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUCHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX UHPOPMALUHU (HAYUHO-TIOMYJSIpHAS JTUTEPATypa XUMHUICCKOTO
COJIeprKaHusl, CIIpaBOYHbIE T0COOUs, pecypchl VIHTepHeTa), aHaIM3UpOBaTh HHPOPMAIIHIO Pa3INYHbIX BUJIOB U (OpM
MpeICTaBJICHHUsI, KPUTHUECKH OIIEHUBATh €€ TOCTOBEPHOCTH M HEIIPOTUBOPEUUBOCTD;

(hopMynHpOBaTE 3ampPOCHl M TPHMEHSATh pa3IMYHBIC METONBI IIPH MOWCKE W OTOOpe WH(POpPMALNH,
HEOOXOIUMOH IJIsI BEITIONTHEHUSI YUeOHBIX 3a/1a4 ONPEICTIEHHOTO THIIA;

nproOpeTaTh ONBIT HCHOJB30BAHUS HHOOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJNIOTHH W  Pa3sIHIHBIX
TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAIBHYIO (OpPMY TMpEACTaBICHUs WHpoOpManuu (CXeMbl, TpaduKH,
JMarpaMMBI, TaOJIUIBI, PUCYHKU U JPYTHUE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEIACTBA MPH PabOTE ¢ XUMHUYCCKOW MH(POPMAIIUCH: TPUMEHSITH
MeXnpeaMeTHbIe (Pu3ndecKre U MaTeMaTHUECKHUEe) 3HAKU U CUMBOJIBI, HOPMYIIbl, a00peBHATYpPhI, HOMEHKIATYPY;

HCIIOJIB30BaTh U Pe0OPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISHOCTH.

OBjajeHne YHUBEPCATbHBIMH KOMMYHHKATUBHBIMHY e CTBUSIMU:

3aJ]aBaTh BOMPOCHI 110 CYLIECTBY 00CYK/IaeMOM TEMBI B X0JI€ TUAJIOTa 1/MIN JIMCKYCCHH, BBICKa3bIBaTh UIICH,
(hopMyIHPOBATH CBOU NMPEAJTIOKEHUS OTHOCUTEIIFHO BBIIIOJHEHUS MIPEIOKEHHOH 3a/1auH;

BEICTYTIATh C TIPE3EHTAIINCH PEe3yIbTaTOB IO3HABATEIFHON EATEIFHOCTH, TIOTYIESHHBIX CAMOCTOSTEIHHO FITH
COBMECTHO CO CBEPCTHHKAMHU IIPU BBIIOJHCHUH XHMHUYECKOTO OJKCIIEPUMEHTa, NpPaKTHIEeCKOH paboTHI O
HCCIICIOBAaHUIO CBOMCTB M3yYaeMBIX BEIIECTB, peallM3alliil y4eOHOTO TPOEKTa U (QOPMYIHUPOBATH BBIBOIBI IO
pe3yabTaTaM MpOBEAEHHBIX UCCIIEIOBAHUN ITyTEM COTTIACOBAHUS MO3HIINH B X01€ 00CYKIeHHUs M 00MeHa MHCHUSIMHU.

ORi1aieHne YHUBEPCAJBHBIMH PEryJIATHBHBIMH JAeiiCTBUSIMU:

CaMOCTOSTENIFHO TUIAHMPOBATH U OCYIIECTBIIATH CBOIO ITO3HABATEIFHYIO CATEILHOCTD, OTIPEIEIIss e€ IeNH 1
3a/1a4¥, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH MpeajiaraeMblii aJIfOPUTM JACUCTBUN TPH
BBITIOJTHEHUH YYeOHBIX M HCCIEA0BaTEIbCKUX 3a/ad, BHIOMpaTh Hambosnee 3((HEeKTHBHBIH CIOCOO WX pEIICHHS C
Y4E€TOM TOTYUYSHHS] HOBBIX 3HAHHWN O BEIIECTBAX U XMMHUECKHUX PEaKIIHsIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JESTEIFHOCTH HA OCHOBE CaMOAHAIIN3a M CAMOOIICHKH.

NPEIMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckasl XuMUs OTPaXaroT:

c(OPMHUPOBAHHOCTh NPEJICTABIEHUIA O XMMHUYECKOH COCTaBIIIONICH €CTeCTBEHHO-HAyYHOH KapTUHBI MHUpA,
poNM XUMHHM B TIO3HAHWM SBICHHHA MPHUPOIBI, B (OPMHUPOBAHMU MBIIUICHUS W KYJIbTyphl JHMYHOCTH, €€
(hyHKIMOHATIFHOM TPaMOTHOCTH, HEOOXOIUMOMN JIJIs peIIeHIS MPAKTUIECKHUX 3a/1a9 ¥ SKOJIOTHIECKH 000CHOBAaHHOTO
OTHOLIEHUS K CBOEMY 370POBbIO U IPUPOAHOM CPEIIE;



BIAJCHHE CHCTEMONH XUMHUUECKUX 3HAHUM, KOTOpask BKIIOUAET: OCHOBOMOJATAOMNe MOHATHS (XUMHUUECKUIl
JJIEMEHT, aToOM, JJICKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJEHTHOCTh, JJIEKTPOOTPULATENEHOCTh, XUMHUYECKas
CBSI3b, CTPYKTypHas ¢opMmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSIpHas Macca, MOJIPHBIN O0O0BEM,
YIJIEpOHBIM CKeleT, (PyHKUMOHAJIbHAS TPYIIa, paguKal, U30MEpHs, H30Mephl, TOMOJIOTHYECKUI DS, TOMOJIOTH,
YII€BOAOPOABL, KHUCIOPOA U a30TCOACpXKAIUE COCAUHEHUS, MOHOMEp, IOIHMMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COETMHEHMS); TEOPHH U 3aKOHBI (TEOPHs CTPOSHHS OpraHndecKux BemecTB A. M. byrieposa,
3aKOH COXPaHEHUSI MACChI BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH A3bIK XUMHHU; MHPOBO33PEHUCCKHE 3HAHNUS,
JeXalue B OCHOBE MOHMMAaHWS NPUYNHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBICHUH, (PAaKTOIOTHUECKIE CBEACHUS O
CBOMCTBaX, COCTaBe, MONYYCHHH M OE30IIACHOM HCIOJIb30BAaHWM BAXKHEHIINX OPraHUYECKHX BEIIECTB B OBITY H
MPaKTHIECKON AEATEIBHOCTH YEI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATh XapaKTEPHbIC NMPU3HAKN IOHATHH, YCTaHABIMBATH UX B3aHMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHATUS IPU ONUCAHMM COCTaBa, CTPOEHMSI M TPEBPAIEHUH OpraHMYecKHux
COCIUHCHUM;

c(OPMUPOBAHHOCTh YMEHHUH HCIIOJIH30BaTh XUMHYECKYIO CHMBOJIMKY JUISl COCTABJICHHS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTO, COKpaIEHHON) (POPMYJI OPraHUYECKHX BEIECTB M YPAaBHEHUI XUMHYECKUX peaKiuii,
U3TOTaBJINBATh MOJIENIN MOJIEKYJI OPTaHMUECKUX BEILECTB /Ul WJUTIOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOTIO
CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAIIC)KHOCTh M3YUYEHHBIX OPTaHMYECKHUX BELIECTB MO HX
COCTaBY U CTPOCHHIO K ONPEACNEHHOMY KIAaCCy/TPYIIIE COSTUHEHUH (YTIIeBOJOPOABI, KUCIOPOI M a30TCOCPIKaIIHe
COEIMHEHUS, BBHICOKOMOJICKYJSIDHBIC COEAWHEHHS), NaBaTh MM HAa3BaHUS IO CHCTEMAaTHYECKOH HOMEHKIAType
(IUPAC), a Takxe NPHUBOAUTH TPUBHAJBbHBIC HA3BAHHS OTACIBHBIX OPraHMYECKHUX BEINECTB (ITHJICH, MPOIMIICH,
aleTHICH, 3TWICHIJIMKONb, TIMIEPHH, (EeHOo, (OpManbIerul, aleTalbAeIui, MypaBbHHAS KHCIOTA, YKCyCHas
KHUCIIOTa, OJIEMHOBAsI KUCJIOTA, CTEapUHOBAsI KUCJIOTA, TJII0K03a, PPYyKTO3a, Kpaxmal, IIeJUT0II03a, TIIUIHH);

c(OPMUPOBAHHOCTh YMEHHUS OIPEHEIATh BHIAbl XUMHUYECKOW CBS3M B OPTraHMYECKUX COCTUHEHHSIX
(onuHapHBIE U KpaTHBIC);

c(OPMUPOBAHHOCTh yYMEHHMSI IMPUMEHSTH IOJIOXKEHHS TEOPHM CTPOCHUS OpPraHMYecKux BemecTB A. M.
bytiepoBa ast 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHS MacChl
BEIIIECTB,;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HU3MUECCKHE M XMMHYECKHE CBOMCTBA
TUINYHBIX TIPEJCTaBUTEINICH Pa3INIHBIX KIIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THJICH, IPOIHJIICH, alleTHIICH,
Oyraauen-1,3, metunOyranuen-1,3, 6eH3051, METaHOM, 3TaHOJ, 3THJICHIJIUKONb, TJIUIEPHH, (EHOI, aneTalbIeru,
MypaBbHHAsl M YKCyCHasl KHCJIOTBI, TJIIOKO3a, KpaxMall, LeJUTI0I03a, AaMHUHOYKCYCHAsI KHCIIOTa), WILUIIOCTPHPOBATH
TEHETHYECKYI0 CBS3b MEXIY HHUMHU ypPaBHEHHMSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKnuil C HCIOJIb30BaHHEM
CTPYKTYPHBIX (hOpMYIT;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTePH30BaTh HCTOYHUKH YTIIEBOAOPOIHOTO ChIPhs (He()Th, IPUPOAHBIN ra3,
YTOJIb), CHOCOOBI UX MEepepabOTKU U MPAKTUIECKOe MPUMEHEHHE MIPOAYKTOB IepepaboTKy;

c(OPMUPOBAHHOCTh YMEHHWIl MPOBOAMUTH BBIYUCICHUS 0 XMMHYECKHM YypaBHEHHsM (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOTO BEIEeCTBA WJIHM NMPOJYKTA PEaKLUU IO U3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJHOTO U3
HCXOJIHBIX BEIIECTB MM MPOTYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHUI BIaJIETh CHCTEMOW 3HaHWII 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHMS,
UCTIONIb3YEMbIX B XUMHH NPU U3YUYEHHH BEIIECTB M XUMHYECKUX SBJICHUN (HaOtoieHne, I3MepeHHe, SKCIIepUMEHT,
MOJICTIMPOBAHNE), HCIONb30BaTh CHCTEMHBIE XHMHYECKHE 3HAHUS JUIS TPUHATHS PEIIeHHH B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IIPHMEHEHHEM;

c(OpPMUPOBAHHOCTE YMEHHH COOJIIO/ATh NMpaBWJIA MOJIB30BAHUS XUMHYECKOW MOCYIOH M 1abopaTopHBIM
000py/10BaHNEM, a TaKXKe IpaBHuiIa OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH IO BBIOJIHEHHIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB,;

c(OPMHUPOBAHHOCTS YMEHHH IUIAHWPOBATh W BBIIONHATH XWMUYECKHH OSKCIIEPUMEHT (TpeBpaIieHus
OpPraHMYECKHX BEIIECTB IPH HArpeBaHUM, MOIyYEHHE ITWICHA W W3yYEHHE €r0 CBOMCTB, KaUECTBEHHBIC PEAKIINH
OpPTaHMYECKHX BEIIECTB, ACHATypalus OENKOB IPH HAarpeBaHUM, IBETHBIC PEAKIHU OCIKOB) B COOTBETCTBHHU C
MIpaBUIIAMH TEXHUKHU O€30IIaCHOCTH ITPH 0OPAICHUH C BEIIECTBAMHU 1 JaO0paTOPHBIM 000pyAOBaHUEM, IPEACTABIATH
pe3ynapTaTl XUMHYECKOTO JKCIHepUMEeHTa B (opMe 3amich ypaBHEHHH COOTBETCTBYIOIIMX pEakIui W
(hopMyITHpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YNIHTAaTOB;

c(OPMUPOBAHHOCTh YMEHMH KPUTHYECKH AHAJIM3MPOBATh XUMHYECKYI0 HH(OPMAIHIO, MOIy4aeMylo H3
Pa3HBIX HCTOYHHUKOB (CpeAcTBa MaccoBoil HH(opManuu, IHTepHET U ApyTuX);

c(OpPMHUPOBAHHOCTh YMEHHUI COONIOAATH MpaBUIIA 3KOJIOTMYECKU 11€7IeCO00pa3HOro IOBEACHUS B OBITY H
TPYAOBOH NEATENLHOCTH B LIENSAX COXPAHEHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOJHON Cpelsl, OCO3HABAaTh
OIMaCHOCTb BO3AEUCTBHS Ha KMBbIE OPTaHU3MBbI ONPEACIEHHBIX OPraHUYECKHX BEIIECTB, IOHUMAs! CMBICII IIOKA3aTels
[TJK, moscHATh HAa MpUMEpax CIOCOOB! YMEHBIICHNS M MPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HAa OPTaHU3M
YEJIOBEKa;

JUTS1 O0YHAIOIIUXCSI C OTPAaHWYEHHBIMY BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE NPUMEHSTh 3HAHNS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX TO3HAHUS BEIECTB M XMMUUCCKHUX SBICHHH;



JUISL CIIENBIX M CIa0OBUAAIIMX OOYYaIOIIMXCS: yYMEHHME HCIIOJIb30BAaTh DENbE(HO-TOUCUHYIO CHUCTEMY
o6o3nauenni JI. bpaiins 11 3anucu XuMUIecKux Gopmyit.

11 KJIACC

IIpeameTHBIE pe3yabpTaThl OCBOCHUS Kypca «O0mas 1 HeopraHudecKast XUMHSD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOW COCTABISAIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
poMM XMMHM B TIO3HAHWH SIBICHUH TNIPUPOABI, B (OPMHPOBAHMHM MBINUICHUS M KyJIbTYPHl JHYHOCTH, €&
(yHKIIMOHATBHON TPaMOTHOCTH, HEOOXOANMOH ISl pEIICHUS] IPAKTHYECKUX 33139 U 9KOJIOTMIECKH 000CHOBAaHHOTO
OTHOILIEHHA K CBOEMY 3JI0POBBIO U IIPUPOJHON CpPELIE;

BJIaJICHUE CHCTEMOW XUMHYECKUX 3HAHUH, KOTOPas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHITUS (XUMHIECKUI
JNIEMEHT, aTOM, HM30TOM, S-, P-, O- 3MeKTPOHHBIC OpOWMTAIM ATOMOB, HOH, MOJEKYJa, MOJb, MOJSIPHBIA OOBEM,
BaJIEHTHOCTb, AJIEKTPOOTPULATEIHOCTb, CTEMEHb OKHCICHMSA, XHUMHUUYECKas CBI3b (KOBaJeHTHas, HWOHHasd,
MeTajuIn4eckas, BOJOPOJHAsA), KPUCTAJUINYECKas PEHIETKA, TUMbl XMMHUYECKUX peakIUil, pacTBOp, 3JIEKTPOJIMTHL,
HE3JIEKTPOJIUTHI, NEKTPOIUTHIECKAs TUCCOIHALNS, OKUCIINUTENh, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOH peakuu,
XHUMHYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHsI IEKTPOIUTUIECKON AUCccoUanuu, nepuoauueckuil 3akox /1.
. MenneneeBa, 3aKOH COXPaHEHHUs] MACChI BEIIECTB, 3aKOH COXPAHEHHS U IIPEBPAILEHHs SHEPTHH IIPU XUMHYIECKHUX
peaKIisix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XMMHH, MHUPOBO33PCHYECKHE 3HAHHMS, JISKAIHEe B OCHOBE
MOHMMAaHHMS TPUINHHOCTH U CHCTEMHOCTH XMMUYECKHX SBICHHH, ()aKTOJIOTHUYECKHE CBEJICHNS O CBOIMCTBAxX, COCTaBe,
MONYYeHHH W OE30IIaCHOM HCIOJB30BAHMHM BaKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPAKTHYECKOH
JESITEIbHOCTH YEI0BEKA;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepPHbIC NPU3HAKN MOHATHH, YCTaHABIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONMUCAHUN HEOPTaHUUECKUX BEIIECTB M UX MIPEBpaIllCHHIH;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XMMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJICHUST (JOPMyIl BELIECTB U
ypaBHEHHI XMMUUECKHUX peakiui, cucteMarnieckyto HomeHkinarypy (IlUPAC) u TpuBHanbHble Ha3BaHUS OTICIBHBIX
HEOpraHMYEeCKUX BELeCTB (YrapHbIi ra3, yrieKUCIbIH ra3, aMMHUaK, raiéHas U3BecThb, HeraméHasi H3BeCTh, TUTheBas
cojia, MUPUT U ApYyTHe);

c(OPMUPOBAHHOCTh YMEHHMH OIPEACNISATh BAJICHTHOCTh M CTEHECHb OKHCIICHHS XMMHYECKHX 3JEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBA, BUJ XMMUYECKON CBSI3M (KOBAJICHTHAs!, NOHHAS, METAJUINYECKast, BOJOPOAHAs) B
COCIMHEHUSX, THUI KPHCTAJUINYECKON PpEIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJCKYJsApHas, HOHHAs,
METaJUTMIECKasi), XapakTep CpeAbl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COEANHEHUI;

c(OpPMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh IIPHUHAUIC)KHOCTh HEOPIaHUYECKUX BEIIECTB 10 MX COCTaBy K
OTpeZIeIEHHOMY KJIacCy/TpyIIle COeANHEHUH (IPOCThIe BEUIeCTBAa — METAUIBI M HEMETaJUIbl, OKCH/IbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEPHbIE TUAPOKCHIBI, COIIH);

c(hOPMHPOBAHHOCTh YMEHHH paCKphIBaTh CMBICA THepuoguueckoro 3akona JI. WM. MenzaeneeBa wu
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIYI0, O0BICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JIeMeHTOB 1—4
neprooB [lepuoauueckoil cucTeMbl XuMuIeckux snemenToB JI. . MeHzeneesa, UCHONb3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTeTHUECKHE YPOBHIY», O0BSICHITH 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB XMMHUUECKHUX
9JIEMEHTOB U UX COECJUHEHMI IO mepuojam u rpynnam Ilepuoauueckoil cucteMbl XUMHUYECKUX 31eMeHToB 1. WM.
Menneneena;

c(OpPMHUPOBAHHOCTH YMEHHH XapaKTepH30BaTh (OMHUCHIBATH) OOIINE XMMHUUECKHE CBOHCTBAa HEOPTaHMYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHME TI'EHETHUECKOW CBA3M MEXAY HEOpraHMYECKHMU
BEIIECTBAMH C IOMOILIbIO YPABHEHHH COOTBETCTBYIOIINX XUMUUECKUX PEeaKLUl;

c(OPMHUPOBAHHOCTH YMEHHUS KIACCH(YUIIMPOBATH XUMHUYECKHE PEaKIUH 110 Pa3InYHbIM IIPU3HAKaM (YHCITy U
COCTaBy pearupyromuX BEIIECTB, TEIIOBOMY 3 GEKTy peakiuy, W3MEHEHHIO CTENCHEH OKHCIIEHHUS 3JIEMEHTOB,
00paTUMOCTH pEeaKInH, YIaCTHIO KaTalu3aTopa);

c(hOPMHUPOBAHHOCTS YMEHHH COCTaBIATh YPABHEHUS PEAKLUIl Pa3IMYHBIX THUIIOB, IIOJHBIE U COKpAIIEHHbIC
YpaBHEHHS PEaKIUi HOHHOTO OOMEHa, YIUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIINU HAYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHH TNPOBOAUTH PEAKIHH, MOATBEPXKIAIOMINE KAUYECTBEHHBIH COCTAaB PAa3TUYHBIX
HEOPTraHWMYECKNX BEIIECTB, PACIO3HABATH OMNBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIIME B BOIHBIX pacTBOpax
HEOPraHUYECKHUX BEILECTB;

c(OPMUPOBAHHOCTE YMEHHH pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHTENBHBIX —pEaKInit
MOCPE/ICTBOM COCTABJICHHUS JJIEKTPOHHOTO OallaHCa 3THX PEaKIUid;

c(OPMUPOBAHHOCTE YMEHHUH OOBSCHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOHW PEAKIMH OT pa3IMuHbIX
(hakTOpOB; XapaKTep CMEIIEHH XUMHUECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHELITHEro Bo3zencTBus (mpuHuun Jle
[Tarense);

c(hOpMHUPOBAHHOCTH YMEHHH XapaKTEePU30BaTh XUMHUIECKHE IIPOLIECCHI, JIeKAIINE B OCHOBE MTPOMBIIIJICHHOTO
MOTy4CHHS CEPHOM KHUCIIOTHI, aMMHaKa, a TaKkkKe c(hOPMUPOBAHHOCTH MPEACTABICHUH 00 OOIINX HAyIHBIX MPUHINIAX
¥ 9KOJIOTMYECKHUX NMPOOIeMax XUMHIECKOTO IIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTH YMEHHH ITPOBOJANTH BBIYHUCIICHHS C UCTIOJIb30BAHMEM MOHTHS «MAccoBast 10JIsl BELECTBA
B pacTBOpe», 00BbEMHBIX OTHOLICHUH ra3oB NPH XMMUYECKHX PEAKIHMsIX, MacChl BEIeCTBa MM 00BbEMa ra3oB IO
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEaKIWH BEIIECTB, TEIJIOBOTO
3¢ exTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, TPEBPAIIECHHS U COXPAHEHUs JHEPTHH;

c(OpPMUPOBAHHOCTE YMEHHMH COOJIIO/ATh NpaBUIIa MOJIB30BAHUS XUMHYECKOH Mocynod M 1abopaTopHBIM
000pyIOBaHMEM, a TaKXKe MPaBHIa OOPAICHUS C BEIECTBAMH B COOTBETCTBUM C MHCTPYKLHMSAMH I1O BBHITOJHEHHIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHPOBAHHOCTH YMEHHH INIAHUPOBATH U BBIIOIHATH XUMUUECKUI IKCIIEPUMEHT (pa3lIoKeHHe epoKcHaa
BOJZIOPOJIa B MPUCYTCTBUH KaTalM3aToOpa, ONPEACICHUE CPEIbl PacCTBOPOB BEIIECTB C IIOMOLIBIO YHUBEPCAIHHOTO
MHIMKATOpa, BIMSHHE DA3IMYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOW DPEaKIWH, peakUUd HOHHOro OOMeHa,
KaueCTBCHHbIC peakuuH Ha cyiabdar-, KapOOHaT- W XJIOPHA-aHUOHBI, HA KATHOH AaMMOHHMS, peIICHUE
9KCIEPUMEHTANBHBIX 337a4 1Mo TemaM «Mertamuibl» U «Hemerauiel») B COOTBETCTBHUHM C IpPaBHIAMH TEXHUKHU
0e3omacHOCTH TpU OOpalleHWH C BELIECTBAMU M JIAOOPATOPHBIM O0OpPYJOBAaHHEM, NPEICTABIATh DPE3yJIbTaThl
XMMHUYECKOT'0 IKCIIEPUMEHTa B (popMe 3alMCH ypaBHEHHH COOTBETCTBYIOLIMX PEAKUHUH M (GOPMYIHPOBATH BBHIBOIBI
Ha OCHOBE 3THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAJIM3UPOBATH XUMHYECKYIO HH(OPMAIMIO, MOIy4yaeMylo U3
Pa3HBIX HCTOYHHKOB (CPEACTBA MAacCOBOM KOMMYHHKalUK, IHTEpHET U APYTUX);

c(OpMHPOBAHHOCTh YMEHHUH COONIONATH NPaBHIIa SKOJOTMYECKH ILIEIeCO0Opa3sHOro MOBEIACHHS B OBITY U
TPYIOBOIl NEITENHHOCTH B LENISX COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAaroLIeH MPHPOIHOH Cpembl, 0CO3HABAThH
OINACHOCTh BO3/CIHCTBHSA Ha JKUBBIC OPTraHWU3MBI ONPEACIEHHBIX BEHIECTB, IOHMUMas cMbich mokasarens [IJK,
HOSICHATh Ha NpHMepax CHOCOOBI YMEHBIICHUS W NPEAOTBPAIICHUS HMX BPEIHOTO BO3ACHCTBHS HA OPraHH3M
YeJI0BeKa;

JUIst 00YYaIOIIUXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI: YMEHHE NPUMEHATh 3HaHHsI 00 OCHOBHBIX
JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U XMMUUECKHX SIBJICHHIA;

JUISL CIIENbIX M CHa0OBUAALIMX OOYYAIOIIUXCS: yYMEHHE HCIIOJIb30BaTh DENbe(HO-TOUCUHYIO CHUCTEMY
o6o3Hauennii JI. bpaiins 11 3anucu XuMuueckux Gopmyot.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DJieKTpoHHbIE (I (pPOBHIE) 00pa3oBaTeIbHbIE

Ne i/ IpOrpaMMbL Beero KonTpoJabubie IpakTnyeckue pecypest
padoThI padoThI
Pa3gen 1. Teoperndyeckue 0CHOBbI OPraHM4YeCKOl XHMHH
[Mpeamet oprannueckoit xumuu. Teopust
11 CTPOCHUS OPraHMYECKUX COSTUHCHUIT A. 3 Bbu6nuotexa LIOK https://myschool.edu.ru/
M. bytneposa
Uroro mo paszeny 3
Pa3gen 2. YraeBonopoasl
2.1 [pemenbHbIE YTIEBOOPOIBI — ATKAHBI 2 bubnunoreka ITOK https://myschool.edu.ru/
2.2 Henpesiels Hble YTIeBoA10po/s: AIKCHEL, 6 1 Bubnmoreka LIOK https://myschool.edu.ru/
QJIKaJUCHBI, aJIKHHBI
2.3 ApomarHuecKkue yriaeBoa0poIbl 2 bubnunoreka ITOK https://myschool.edu.ru/
2.4 TIpUPOTIHEIE HCTOUHHKH YIJICBOAOPOAIOB 1 3 1 bu6nuoreka IIOK https://myschool.edu.ru/
ux nepepadoTKa
HUroro no paznery 13
Paspen 3. Kucjiopoacoaep:xkamue oprannyeckue coeiMHeHUs
3.1 Cruprer. Deron 3 bubmmoreka LIOK https://myschool.edu.ru/
3.2 Anbaeriipl. KapGoHoBbie KHCIOTHI. 7 1 bu6nuoreka LIOK https://myschool.edu.ru/
CnosxHble 23pUpBI
3.3 VrieBobl 3 1 bub6immoreka ITOK https://myschool.edu.ru/
Hroro no pasnery 13
Pa3gen 4. AzoTcoaepikanie OpraHn4ecKue coeIMHeHus!
4.1 ‘ AMUHBL. AMUHOKHCIIOTEL. benku 3 bu6nuoreka LIOK https://myschool.edu.ru/
Hroro no paszeny 3
Paspes S. BbicOKOMOJIEKYJISIPHbIE COCAMHEHUS
5.1 ‘ ITnactmaccer. Kayuyku. Bonokua 2 bu6mmoreka [{OK https://myschool.edu.ru/
Hroro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 2 2

IMPOIT'PAMME



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

11 KJIACC

KoauuyecTBo yacoB
DJieKTpoHHbIE (U poBLHIE)
Ne n/m HaumMmeHnoBanue pa3ae/ioB 1 TEM NIPOrpaMMBbl KOHTpOJILHLIe HpaKanecxue

Bcero oOpa3oBareJibHbIE pecypchl
padoThI padoThI

Paznen 1. Teopernyeckue 0CHOBBI XHMHHU

Crpoenmne atomoB. [leprnoamaeckuii 3aKoH 1

11 [Meproauveckas cuCTeMa XUMHYECKUX IICMEHTOB 3 Bbubnuoteka LIOK https://myschool.edu.ru/
. . MenneneeBa
1.2 CtpoeHnue BemecTBa. MHOr0o0Opasue BeIiecTs 4 Bbubnuoteka LIOK https://myschool.edu.ru/
1.3 XuMHYIECKUE PEaKIIUK 6 1 1 bubmmoreka ITOK https://myschool.edu.ru/
HWroro no paznmery 13

Paspnen 2. Heopranuyeckasi xumust

2.1 MeTasisl 6 1 bubmmoreka ITOK https://myschool.edu.ru/

2.2 Hemerams 9 1 1 Bbu6nuoreka IIOK https://myschool.edu.ru/

2.3 CBsI3b HEOPTAaHUYECKUX M OPTaHMICCKHX BEICCTB 2 Bbubnuoteka LIOK https://myschool.edu.ru/
Hroro no pazneny 17

Paszgen 3. XuMus M :KH3Hb

3.1 XHUMHUS U )KU3Hb 4 ‘ ‘

Hroro no pazneny 4

OBLIEE KOJIMYECTBO YACOB I10 IPOTPAMME 34 2



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




IIOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KoauuecTBo yacoB
Ne i/ Tema VDoKa K - Hdara JJIeKTpOHHBbIEe HH(POBbIE
B yp Bcero OHTPOJLHBIE PaKTiieckue H3yYeHHs odpa3oBaTebHbIE pecypChl
padoThI padoThI
IIpeamer opranuueckoi XuMuu, eé Bubmmoreka
1 1 .
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE IIOK https://myschool.edu.ru/
5 Teopust cTpoeHHsI OPraHUYECKUX COSIMHEHUH A. 1 bubnuoreka
M. ByTnepoBa, €€ OCHOBHBIC MOJIOKCHHUSI LOK https://myschool.edu.ru/
IIpencraBnenue o KnaccUu(PpUKAMU OPraHUIECKUX
3 Bep );CTB Homenknarypa %)CI/ICTléMaTI/II)lIeCKaH) u 1 bubmmorexa
- : P LOK https://myschool.edu.ru/
TpUBHUAJIbHBIC HA3BaHHs OPTaHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH PSIT 1 Bubmiorexa
’ p ’ p LOK https://myschool.edu.ru/
5 MerTaH U 5TaH — TPOCTEHINE PEICTABUTEIN 1 Bubmmoreka
aJIKaHOB IIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOUCTBA 1 bubmmorexa
) B ’ IIOK https://myschool.edu.ru/
DTUJeH U MPOMUICH — MPOoCTeHIne Bubnmoreka
7 1 .
OpEICTABUTEIHN ATKEHOB IIOK https://myschool.edu.ru/
IpakTryeckas pabora Ne 1. «[lomydenne 3TrneHa Bubmmoreka
8 . 1 1 .
U U3YUCHHE E€r0 CBOMCTBY IIOK https://myschool.edu.ru/
Anxanuensl. Byranuen-1,3 u metunOyraauen-1,3. Bbubnmorexa
9 1 .
[Mony4eHre CHHTETHYECKOTO KayJIyKa U PE3UHBI L[OK https://myschool.edu.ru/
AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKUH psijl. ATIETHIICH — MPOCTESHIITHIA 1 Bubmiorexa
) LOK https://myschool.edu.ru/
MIPEJCTaBUTEINh ATKHHOB
11 Breruncnenus no ypaBHEHUI0O XUMHYECKOU peakInu 1 bubamorexa
i peakdt LOK https://myschool.edu.ru/
12 Apenbl: 6eH30J1 ¥ TOTY0JI. TOKCHYHOCTD apeHOB 1 bubamorexa
DCHEL. yo. p LOK https://myschool.edu.ru/
13 I'enernyeckast CBSI3b YIII€BOJIOPOIOB, 1 Bubnuoreka
MPHUHAJICKAIINX K PA3IMIHBIM KllaccaM LOK https://myschool.edu.ru/
[IpupoHBIC HCTOYHHUKH YTIICB B:
14 I pn P(;) HHLH“: rac3 I(/)I o Tgileeﬂzg)(;f{giﬁ: rassl 1 bubmmotexa
PHPOAL y ’ [OK https://myschool.edu.ru/
He(pTh M IPOIYKTHI €€ nepepadoTKu
1T :
PHPOJIHbIE HCTOMHHKH YTIICBOLOPOIOB Bubmorexa
15 NPUPOJIHBIN Ta3 ¥ MOYTHHIE HETSIHbIE Ta3bl, 1

HeTh M IPOIYKTHI €€ nepepadoTKu

IIOK https://myschool.edu.ru/
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KonTtponsHas pabora o pazaery

Bubnanoreka

16
«YTIIeBOAOPOABD) LOK https://myschool.edu.ru/
17 [IpenenbHbIE OMHOATOMHBIE CIIUPTHI: METAHOI H bubnmoreka
sTanoi. BogopoaHast cBsi3b LOK https://myschool.edu.ru/
18 MHOT0aTOMHBIE CIIUPTHI: 3TUIICHIJINKOIb U bubnuoreka
TITHICPHH IIOK https://myschool.edu.ru/
19 ®deHou: cTpoeHne MOJIEKYIIbI, (PU3UYECKUE U bubnuoreka
XUMHUYECKHE CBOMCTRA, IPHMEHEHHE LOK https://myschool.edu.ru/
20 Anpreruapl: GOpMabIETH U alleTaTbICT U, Bubnmorexa
AueTon LOK https://myschool.edu.ru/
OnHOOCHOBHBIE NTPEETIbHBIE KApOOHOBBIE bubnunoreka
21 )
KHCIIOTBI: MYpaBbHHAS U YKCYCHAsI I[OK https://myschool.edu.ru/
[MpakTryeckas pabora Ne 2. «CBoiicTBa pacTBopa bubnuoreka
22 N .
YKCYCHOM KHUCIIOTBI» I[OK https://myschool.edu.ru/
CreapuHOBasi M OJIENHOBAs KUCIIOTHI, KaK bubnuoreka
23 .
TPEICTABUTENH BBICIIHX KAPOOHOBBIX KUCIOT LIOK https://myschool.edu.ru/
MBpUTa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, UX bubnunoreka
24 N .
MOIOILEE AeiicTBUE LOK https://myschool.edu.ru/
CroxxHbIe 3GHPHI KaK TPOU3BOAHBIC KAPOOHOBBIX bubnunoreka
25 )
KUCIOT. ['MAPOIIN3 CIIOKHBIX 3(DUPOB I[OK https://myschool.edu.ru/
JKupsr: runponus, npuMeHeHne, OuoIornyeckas bubnmoreka
26 .
POJIb )KUPOB L[OK https://myschool.edu.ru/
VYriaeBonsl: cocras, kiaccudukanus. Baxueimme bubnmoreka
27 .
NpeICTABUTENH: TIIF0K03a, GPYKTO3a, caxapo3a IIOK https://myschool.edu.ru/
28 Kpaxmai 1 nemirono3a Kak MpupoHbIe OJUMEPHI bummorexa
P H PHpOZL p LOK https://myschool.edu.ru/
Konrponbhas pabora o paznen
29 «Kngo 0JICO pe Ka I/Ieg rﬂHI/I}r]{eCKI/Ie buGmmorexa
POAICOAEPAKALIAE Op LOK https://myschool.edu.ru/
COEIMHEHUS
30 AMMHBI: METUJIAMUH U aHWIHH bubmmorexa
) I[OK https://myschool.edu.ru/
AMUHOKHCIIOTHI KaK aM(OTepHBIE OpraHUIECKHe
31 COEQUHEHMS, UX OMOJIOTHUECKOE 3HAUYEHNE Bubimorexa
’ ' LOK https://myschool.edu.ru/
IlenTuaer
32 Benku kak npupoiHbie BHICOKOMOJICKYIISIPHbBIE bubnuoreka
COEVHEHUS LOK https://myschool.edu.ru/
33 OCHOBHBIE TTOHATHSI XUMHH BBICOKOMOJICKYJISIPHBIX Bubnuoreka
COEVHEHUI LOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX coequHeHnid. [Tinactmaccel,

Kay41yKH, BOJIOKHA
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OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMITYECKHUH AeMeHT. ATOM. DJIeKTpOHHAs
KOH(HUTypanus aTOMOB

Ilepuonuueckuii 3akoH u [lepuoandeckas cucrema
xumuueckux snemeHToB Jl. 1. Menneneesa, ux cBs3b ¢
COBPEMEHHOM Teopuel CTpOeHHs aTOMOB

KoauuecTBo yacoB

KonrposabHbie

Bcero
padoThI

IIpakTnuyeckue
padoThI

JlaTta
H3y4YeHHs

DJieKTpoHHbIe U} POBbIE
o0pa3oBaTesbHbIE pecypehbl

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX
3JIEMEHTOB U X COCJUHEHMH 10 IPyIIaM U IepuoJam.
3Ha4yeHue MePHOANYECKOTO 3aKOHA M CUCTEMBI
xumuueckux 3nemenTos [I.J. MeHzeneesa B pa3BuTuu
HayKu

CtpoeHue BeniecTBa. XuMUIecKast CBsI3b, €€ BHUIIBI,
MEXaHU3MbI 00pa30BaHKsI KOBAJICHTHOM CBS3H.
BonoponHas cBs3b

BanentHocTh. DnekTpooTpuuareabHocTh. CTENeHb
OKHCIIeHHs. BelecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[MousiTre 0 TUCTIePCHBIX cucTeMax. VICTHHHBIE 1
KOJUIOM/IHBIE PACTBOPBI. MaccoBasi 10JIsl BEIIECTBA B
pacTBope

10

Krnaccudukanms 1 HOMEHKIaTypa HEOPTraHMYECKUX
coennHeHUi. I eHeTHYEeCKas CBSI3b HEOPTaHMUECKUX
BEIIIECTB, Pa3JINYHBIX KIIACCOB

Knaccudukanus XUMIYECKUX pPEeaKIuii B
HEOPraHUYECKON ¥ OpraHu4eCKOd XUMHUH. 3aKOH
COXpaHEHHS MacCHI BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPALLEHUS SHEPTUU ITPU XUMHUECKHUX PEaKLHIAX

Ckopoctb peakuuu. O6paTUMbIe peakuu. XUMHUIECKOe
paBHOBecCHE

ITpaktudeckas pabora Ne 1. « BnustHue pa3mudHbIX
(haKTOpOB Ha CKOPOCTh XUMHYECKOM PEaKIMN»

11

DnekTponuTHyeckas quccormanys. [lonsrue o
BoziopotHOM Tokasarene (PH) pactBopa. Peakiumn
HOHHOTO OOMeHa. [ MaApOJIM3 OpraHuYeCKuX u
HEOPraHM4YCCKNX BEHICCTB

12

OKHCIHTENHHO-BOCCTAHOBUTEIbHBIC peaKkuuu. IlonsTue
00 QJICKTPOJIN3E paCIlIaBOB U paCTBOPOB coliei




Kontponsnas pabora mo pasneny «Teoperndeckne

13
OCHOBBI XUMHUU»
Merannsl, ux nonoxkenue B Ilepuoguueckoi cucreme

14 xuMmmdeckux dimeMmenToB J[. Y. MenneneeBa u
0COOEHHOCTH CTpoeHHS aToMoB. ObmTHe pru3nIecKne
CBOMCTBAa METAJJIOB

15 CrutaBbl METAIDIOB. DIIEKTPOXUMHUUECKUH PSiz
HaIpsHKEHUH METaJlJIOB

16 XuMHYecKne CBOWCTBA BaKHEHIINX METAJUIOB (HATpUH,
KaJIMii, KaJbIUI, MATHU#, ATFOMUHUI) U UX COCTUHCHUN

17 XHUMHUECKUE CBOWCTBA XpOMa, MEAN U UX COETUHEHU I

18 XuMmudeckne CBOHCTBA IIHKA, XKeJe3a U UX
COETUHEHUN

19 [paktraeckas padora Ne 2. "Perrenue
SKCIEPUMCHTANBHBIX 32714 10 Teme «MeTamiby"
Hewmetannel, ux nonoxenue B [lepuoanueckoii cucreme

20 xumMuueckux snemenToB JI. 1. Menneneesa u
0COOECHHOCTH CTPOCHHS aTOMOB
du3nyeckre CBOWCTBAa HEMETAIUIOB. AJIIOTPOIIHS

21 HEMETaJIoB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u
yTaeposaa)

29 XuMudeckne cBOMCTBa TaJOT€HOB, CEPhI U X
COEJIMHEHU M

23 Xwumudeckue cBoiicTBa a3ora, pocodpa u ux
COEIMHEHUI

o4 XuMudeckue cBOMCTBa yriiepoa, KpeMHUS U UX
COEIMHEHUI

25 IIpuMeneHmne BaXKHEUITUX HEMETAIJIOB U UX
COEJIMHEHU M
O06001IeHre ¥ CHCTEMAaTH3AIMsI 3HAHUH 110 TeMe

26 «Hemerasuibl». BeraucieHus o ypaBHeHUSIM
XUMHUUYECKUX PEaKLIMi U TEPMOXUMUYECKUE PACUETHI

27 [MpakTryeckas padbora Ne 3. «Pemenne
SKCIIEPUMEHTAIbHBIX 3a7a4 1o Teme "Hemeramnsl"»

o8 KontponpHas padora mo reMam «MeTaiby U
«HemeTtamibry

29 Heoprannyueckne 1 OpraHMYecKre KUCIOTHI.
Heopranuueckne u opraHndecKrie OCHOBAHUS
AmboTepHBIe HEOPTaHHYECKHE U OPTaHIMIECKHUE

30 coequHeHus. [ eHeTHUECKas CBSI3b HEOPTAaHUIECKUX U

OpPraHN4Y€CKHUX BCIICCTB




Poss xumun B 00ecrie4eHNM KOJTOTHIECKOM,

31 SHEPreTUYECKON U MHIIEBON 0€30MaCHOCTH, Pa3BUTHI 1
MEIUIMHBI
30 [pencraBnenns 06 oOIIX Hay'-IHLIXvaI/IHI_II/IHaX 1
HPOMBIIUICHHOTO TOJIYYeHHS B)KHEHIINX BEILECTB
33 UenoBeK B MUpE BEIIECTB ¥ MAaTEPHAIOB 1
34 XuMUs 4 370POBbE YEIOBEKa 1
OBUIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 xnace/ I'abpuensua O.C., OOECTBO ¢ OTpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3narensctBo «IIpocBenenne
Xumus, 11 xknace/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

http://him.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KouTeKIus
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
sKcriepuMenThl: Xxumusi. Komekuus Poccuiickoro o0meo0pa3oBaTeabHOro
nopTajia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickast oumIiaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XUMUsL: 3JI€KTPOHHBIH yU4eOHUK ISt
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITEII KOJLIEIK: XUMUS
http://www.chemistry.ru JlucraHupoHHas OJIMMIIHAA 10 XUMHUH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bubnmrorexa L{TOK https://myschool.edu.ru/
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