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ITOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o XMMHH Ha YPOBHe cpeZiHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii depeparium»,
TpeOOBaHUI K pe3y/bTaTaM OCBOeHHs (efepasbHON 00pa3oBaTe/bHOM MPOrPaMMbl CPeZHETO
obmero o6pasoBanus (POIT COO), mpeacraBieHHbIX B DefeparbHOM TOCYJapCTBEHHOM
obpa3zoBatesnibHOM ctaHaapTe COO, c yuétoM KoHIenuu mnpernojaBaHysi yaeOHOro ImpeaMeTa
«Xumusi» B oOpa3oBaTe/bHBIX OpraHu3anusx Poccuiickodi ®Pepepaliiy, peamU3yrOIIUX
OCHOBHBIE 0O0Opa3oBaTe/lbHblE TMPOrPaMMbl, ¥ OCHOBHBIX TONOKeHUM «CTpaTerud pa3BUTHS
BocriutaHuss B Poccuiickoii ®epepanjuid Ha mnepuog Ao 2025 roma» (PacriopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO/0B K pa3paboTKe MpOrpaMMbl 0 XWMHH, K ONpe/eseHHI0 00Iei
cTpareruv oOyueHuUsl, BOCTIUTAHUS W Pa3BUTHs 00YUaIOIIMXCS CPeACTBaMU y4eOHOTO TpeaMeTa
«Xumus» st 10-11 kmacco Ha 6a30BOM YpOBHE COCTaBH/IM KOHI[ENTYa/IbHbIE TTOIOXKEHUS
@®I'OC COO o B3auMOO0OYyCTIOBIEHHOCTU 1ieJiel, Cojiep)KaHusl, pe3y/JbTaToB OO0ydeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBITyCKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0Jyd4aeMoe BBITYCKHUKaMH  001jeobpa3oBaTe/bHOM
OpraHu3al[iM, sSBJSIETCS HEOTheMJeMON uacThio uX oOpa3oBaHHOCTU. OHO  CITY>KUT
3aBepLIAlOIIMM 3TarloM peayu3al[iid Ha COOTBETCTBYHIOIEM eMy 0a30BOM ypDOBHE K/THOUEBBIX
L[EHHOCTeH, TPHUCYILIMX L[eJIOCTHONH CHUCTeMe XWMHYecKoro oOpa3oBaHus. OTH LIEHHOCTH
KaCarTCsl TIO3HaHWsI 3aKOHOB TIPUPO/bI, (DOPMUPOBAHWS MHPOBO33DeHHUs] M 00IIell Ky/IbTYphI
Yye/ioBeKa, a TaKXKe JKOJOTMUeCKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO U
TIPUPOJHOM cpefe. Peanu3yercs XxuMruyeckoe obpa3oBaHre 0Oy4JaroIUXCcsi Ha YPOBHE CPeIHero
ob1riero obpa3oBaHMsI CpeICTBaMHM yueOHOTO Tpeamera «XUMMsI», COJep)KaHWe W TOCTPOeHHe
KOTOPOrO OripefiesieHbl B TporpaMme IO XUMHU C Y4Y€TOM CIe[U(PUKM HayKu XUMHH, eé
3HaUeHHs B IIO3HAHWHW TIPUPO/IbI U B MaTePUaIbHOM >KU3HU OOIIeCcTBa, a TakXKe C yUToM 00IIuX
Ljesiell ¥ TIPUHIUIIOB, XapaKTepU3YIOL[UX COBPEMEHHOEe COCTOSIHHME CHUCTeMbI CPeHEro 00Iero
obpa3oBanus B Poccutickoit Pesepariyu.

XWMHUST KaK 37IEMEHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0COOYIO pOJib B COBPEMEHHOM
LUBU/IA3ALIMY, B CO3[JaHUM HOBOW 0a3bl MaTepuasibHOW Ky/ibTypbl. OHa BHOCHUT CBOW BKJ/Ia[| B
(hopMrpoBaHUe paLMOHAJLHOTO HAYYHOT'O MBIIJIeHHS], B CO3/jJaHUe L|eJIOCTHOTO Tpe/iCTaBIeHUs]
00 OKpy’Karll[eM MHpe KakK O eJHCTBe TIPUPO/Ibl U UeioBeKa, KOTopoe (hOPMUPYETCS B XUMUM
Ha OCHOBe MOHMMaHUs BeleCTBEHHOI0 COCTaBa OKPY’Karollero Mupa, OCO3HaHHS B3aMMOCBSI3U
MEXKJy CTPOEHHEM BelleCTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00/71aCTSIMU PUMEHEHUSI.

TecHo B3aUMOZENCTBYST C [JPYTMMH eCTeCTBEHHbIMM HayKaMH, XWUMUs CTajia
HEOTheM/IEMOM UaCTbI0 MHUPOBOM KY/bTYpbl, HEOOXOAWMBIM YC/IOBHEM YCIELIHOro TpyjAa
JKU3HU Kak/1oro useHa obiectBa. CoBpeMeHHasi XMMMS KakK Hayka CO3ufaresibHasi, KaK Hayka
BBICOKMX TEXHOJIOTMIM HarlpaB/ieHa Ha pellleHue r100anbHbIX MPoOIeM YCTOHUHMBOTO Pa3BUTHUS
ye/ioBeueCTBa — ChIPbEBOM, SHEPreTUYecKOH, TMHIIEBOM, 3KOJOrMuecKord 0e30MacHOCTH WU
0XpaHbl 3/|J0POBbSI.

B cooTtBeTcTBUM € 0OmMMU LiesSMA W TIPUHLUTNIAMUA CpejHero obiiero obpa3oBaHUs
cogepxanue ripeamera «Xumusi» (10-11 kmaccel, 6a30BbIM YPOBEHb W3YUeHUs1) OPUEHTUPOBAHO
TIPEUMYII[eCTBEHHO Ha OOIIeKY/JbTYPHYIO TIOJ[TOTOBKY OOyuarommxcsi, HeoOXOAuMyro UM Jist
BbIDaOOTKM MHMPOBO33DEHUECKHUX OPUEHTHPOB, YCIELIHOT0 BK/IHOUEHUS B JKU3Hb COLIMYMa,
TIpo/io/KeHust 00pa30BaHUsl B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEMOCPeJCTBEHHO C XUMHeH.

CoCTaB/ISIOIUMH TIpeZiMeTa «XUMHsSI» SBJSIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMusi» U «O011asi U1 HeopraHUueckasi XMMUs», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHUsT KOTOPBIX



SIBJISIIOTCS] OCHOBBI 6a30BOM HayKM: CMCTeMa 3HaHUi 110 HeopraHMyeCKoM XUMUH (C BK/IIOUeHHEeM
3HaHWW U3 OO0IIel XUMHK) ¥ OpraHn4ecKor xvMuHu. PopMUpOBaHKE JAaHHOW CHCTeMbI 3HAaHUMA
MpY W3yueHWH TipeAMeTa oOOecrieurMBaeT BO3MOXKHOCTb PAcCMOTPEHUsI BCETO MHOrooOpasusi
BeIL[eCTB Ha OCHOBE OOLIMX TOHSATHI, 3aKOHOB 1 TEOPUM XUMHH.

CTpyKTypa cofiep>xaHusi KypcoB — «OpraHudeckast Xumusi» U «O011jasi 1 HeopraHA4ecKast
XUMUsi» chOpMHPOBaHa B MporpamMme Mo XMMHUU Ha OCHOBE CUCTEMHOIO MOJX0Ja K HW3YyueHUI0
yueOHOrOo MaTepuana W OOYC/IOB/ieHa MCTOPUYECKd OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
orpe/ie/IéHHBIX TeOpeTUUeCKUX YpPOBHAX. Tak, B Kypce OpraHMYeCcKOW XUMUM BelllecTBa
paccMaTpUBalOTCSl Ha ypOBHe KJaCCUYeCKOM TeOpHMU CTPOEHMs] OpraHUuYecKuX COeJUHeHUH, a
Tak)ke Ha ypOBHE CTEPeOXUMMUECKUX W 3/IeKTPOHHBIX Tpe/CTaB/leHUM O CTPOEHWH BellecCTB.
CeezieHrst 00 M3ydaeMbIX B Kypce BeIeCTBax JAlOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OMOJIOTMYeCKH aKTUBHBIX COeJUHeHMH. B Kypce opraHMuyeckoil XUMHM TOTy4yaroT
pasButue CPOpMUpPOBaHHbIE Ha YPOBHEe OCHOBHOTO o00Iero obpa3oBaHus TepBOHaua/lbHbIE
TipeJiCTaB/eHUss O XUMHUYeCKOM CBs3U, KaacCU(UKaAlJMOHHBIX MTPHU3HAKax BelecTB, 3aBUCUMOCTH
CBOWCTB BeLLeCTB OT UX CTPOEHUs], 0 XUMUYeCKOI peakiiH.

[Tog, HOBBIM yr7IOM 3peHUsi B mpeiMeTe «XHUMHs» 0a30BOr0 yYpPOBHs pacCMaTpUBAETCS
M3y4yeHHBbIi Ha YPOBHe OCHOBHOTO 001jero o0pa3oBaHUs TeOpeTHUeCcKHMM Marepuan |
(hakTo/IOrMUeCKre CBeJleHUs O Bell[eCTBaX M XMMHUUeckod peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHuueckass XUMHs» 00YYaroIMMCs TIPeIOCTaBIISIeTCS BO3MOXKHOCTb OCO3HATh
3HaueHWe TIepUO/IMYeCKOr0 3aKOHA C OOIeTeopeTHYeCcKUX M MEeTOZOJIOTMUECKUX TO3ULIUH,
ryyo>Ke TIOHSTH MCTOPHUYECKOe W3MeHeHHe (YHKLMM 3TOro 3akoHa — OT oboOujarommied 1o
OOBSICHSIFOLLIEH U TTPOTHO3UPYIOILEH.

EfvHas cucrema 3HaHUM O Ba)KHEHMILMX BelljecTBax, UX COCTaBe, CTPOEHUU, CBOMCTBAX U
NIPYMeHEeHNH, a TaKKe 0 XUMHUUeCKHX peaklusiX, UX CYLHOCTH U 3aKOHOMEPHOCTSIX [POTeKaHUs
jonosiHsercs B Kypcax 10 wm 11 K/maccoB 3/1eMeHTaMM COZJEep)KaHWs, WMerLMMU
Ky/JbTYPOJIOTUYECKUH W TIPUKIAJHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TTOHUMAaHUIO
B3aMMOCBSI3M XUMHM C [JPYTMMHM HayKaMH, pacKpbIBalOT e€ po/b B T[103HaBaTe/JbHOW U
MPaKTUUeCKON [1esiTe/IbHOCTH YesloBeKa, CIOCOOCTBYIOT BOCIUTAHHIO YBa)KEHHSI K TIPOLIECCY
TBOpUeCcTBa B 00/1aCTH TeOPUM Y MPAKTHUECKUX TPUIOKEHWH XMMHM, TTOMOTAl0T BBITYCKHUKY
OPHEHTHPOBAaThCsl B OOIIECTBEHHO W JIMUHOCTHO 3HAYMMBIX MPOO/ieMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh WH(GOPMALIUI0 U TIPUMEHSTh eé [/l TOTNOHeHUsl 3HaHUH, pelleHust
VIHTe/IJIeKTYa/IbHbIX U 3KCIIepUMeHTa/IbHbIX MCCIe[oBaTebCKUX 3a/ady. B 1jeiom copeprkaHue
yueOHOTO TipeMeTa «XUMUsI» JAHHOTO YPOBHSI M3y4YeHHsI ODUEHTHUPOBAHO Ha (hOpMUpPOBaHUE Y
00yuJaroIIMXCcsl MUPOBO33PEHUYECKON OCHOBBI /ISl TIOHUMaHUs (GUI0COPCKUX WIeH, TaKUX Kak:
MaTepHuaibHOe eJUHCTBO HEOPraHWYeCKOro U OpraHnyeckoro Mupa, o0yC/0B/IeHHOCTb CBOWCTB
BelleCTB UX COCTaBOM U CTPOeHHeM, [I03HaBaeMOCTb MPUPO/HBIX SIBJIEHUH ITyTEéM 3KCIIepuMeHTa
Y pellleHUs] TIPOTUBOPeUYMH MeXXAy HOBbIMM (akKTaMM M TeOpeTHYeCKHMH IpeJrioChlIKaMH,
0CO3HaHWe pPOJIM XMMHU B pellieHUM 3KOJ0rMueckux rpobsem, a Takxke rpobsieM cOepeskeHust
JHepreTUUeCKHUX PecypCoB, ChIPbsi, CO3/IaHNSI HOBBIX TEXHOJIOTUM U MaTeprasoB.

B mmaHe pemeHusi 3aau BOCIHUTAHWS, Pa3BUTHS M COLMANM3aLA  OOyUYarOL[XCst
TIPUHATbIE TPOrPaMMOM IO XWMHHU TOAXOJbl K OIpeJieIeHUI0 COZep)KaHUusl U TOCTPOeHUs
npeZiMeTa TIpeAyCMaTpUBalOT (POPMHUPOBaHME YHUBEPCA/IbHBIX YUeOHBIX [eHCTBUM, MMeRIUX
6a30Boe 3HaueHUe [jisi pa3IMYHbIX BUJIOB [leSiTeJIbHOCTH: pellieHus Ipob/ieM, ToKMCKa, aHam3a 1
obpabotku wHpOpMaIKM, HEOOXOAWUMBIX /i1 TIPUOOpPETeHUs] OmbITa TIPAKTUUYeCKOH U
WCCIIefloBaTe/IbCKOU JiesITe/IbHOCTH, 3aHMMaroLLeil Ba)KHOe MeCTO B TTIO3HAHWU XMMUH.



B mipakTuKe rpernofaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHuUsl, TaK U
Ha ypoBHe cpegHero oOmiero o0pa3oBaHus, TP  OMNpeJieNeHud  COJep KaTebHON
XapaKTepUCTUKKU Liejiell M3ydeHusi TpejMeTa HarpaB/ieHWeM TepBOCTelleHHOM 3HaulMMOCTU
TPaJULIMOHHO TIpU3HAéTcs (OpMUPOBaHME OCHOB XHWMHUYeCKOM Hayku Kak 00sactu
COBPEMEHHOT0 eCTeCTBO3HAHMs, TPAKTUUeCKOW JesTelbHOCTH 4Ye/ioBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW Ky/nbTypbl. C MeTOAWYECKOH TOYKM 3peHHs TakoW TMoAxof K
orpe/ie/IeHuIO 1ieJieil h3yueHusi rpe/iMeTa sIBJIsIeTCs BIIOJIHE ONpaBJaHHbIM.

CornacHO [JaHHOUW TOYKe 3peHHsl TJIaBHBIMHU LIeJIIMH M3ydeHUs TpegMeTa «XHUMHsI» Ha
6azoBoM ypoeHe (10 —11 K/1.) SIBASTFOTCS:

e (QopmupoBaHMEe CHUCTeMbl XUMHUYECKMX 3HAaHWN KakK BaKHeHIlell cocTapJsitoleit
eCTeCTBEHHO-HayuHOW KapTHMHbI MHpa, B OCHOBE KOTODOH JieXXaT KJ/toueBble MOHSTHS,
(yHJamMeHTa/lbHbIe 3aKOHbI U TEOPUM XUMMU, OCBOEHMe si3blKa HayK{, yCBOEHHe U
TIOHMMaHWe CYIL[HOCTH JOCTYIHBIX 0000IeH! MHPOBO33peHUeCKOro XapakTepa,
03HAKOMJIEHHE C UCTOpUel UX Pa3BUTHS U CTaHOBJIEHHS;

e (dopMupoBaHMe W pa3BUTHeE MpeACTaBIeHHN O HayYHbIX MeTOZaX TMO3HaHUs BellecTB U
XUMUAYECKUX peakiuii, HeoOXOAUMBIX [Ijisi TIPHOOpeTeHHss YMeHUd OPUEeHTHPOBATLCS B
MUpe BellleCTB U XUMUUeCKHX SIB/IeHUM, NUMEIOIIMX MeCTO B MPUPO/ie, B MPaKTUUeCKOU U
TOBCeJHEBHOM >KH3HHU;

e Dpa3BUTHEe YMEHWM U CIIOCOOOB [IeATeNIbHOCTH, CBSI3aHHBIX C HaO/roZieHneM U
00bsICHEHHeM XMMHYeCKOrO 3KCIlepUMeHTa, COOJfofieHreM TIpaBW 6e30racHOro
oOpallleHus ¢ BelecTBaMu.

Hapsiny ¢ 3TuM, copep>kaTesibHasi XapakKTepUCTHKA 1iesiell U 3a/lau U3ydeHus TipefiMeTa B
rporpamMme 1o XMMUM YyTOYHEHa U CKOPPeKTUPOBaHa B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMU
B cucTteMe cpefgHero obOiiero obpa3oBaHus. CerofgHs B TIpPeNofaBaHUM XUMHU B OosbIieit
CTereHu OTAAETCS TIpeArouTeHHe TIPAKTUYeCKOW KOMITOHEHTe Cojep)XaHusi o0ydeHus,
ODMEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHWKA 00Ie00pa3oBaTe/lbHON  OpraHU3aliH,
BJIQJIEfOIero He HAOOpOM 3HaHMM, a (YHKIMOHAJBHOW IPaMOTHOCTBIO, TO €CTh Crocobamu U
YMEeHUSIMM aKTUBHOTO TIOJTyUeHUs] 3HaHWM U MIPUMEeHEeHUsI UX B peaslbHOW YKU3HU il pellleHus
MPAKTUYEeCKHX 3a/1ay.

B cBsi3M C 3TMUM TIpU U3yueHWM TIipeaMeTa «XUMHs» JIOMHUHHUDYIOIlee 3HaueHue
NpUOOPETAalOT Takye Lie/d U 3aiaui, Kak:

azanTaius  oOyuaromyMxcsi K yCJIOBUSM — JIMHAMHUYHO — pa3BUBAIOLIErocs  MUpa,
(hopMHUpOBaHME WHTE/JIEKTYaJlbHO DPAa3BUTOM JIMUYHOCTH, TOTOBOM K CaM000Opa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITE/IbHOMY TIDHUHSTAIO TPAaMOTHBIX pellleHWd B KOHKPETHBIX
>KA3HEHHBIX CUTYal[UsIX, CBSI3aHHBIX C Bell[eCTBaMH U UX MIPUMeHeHHeM;

(dopmupoBaHue y 0Oy4YarOUIMXCS K/IOUEBbIX HABLIKOB (K/THOUEBBIX KOMITETEHIUH),
MMEIOIIUX YHHUBEPCaIbHOe 3HaueHUe /ISl Pa3/IMUHbIX BUZOB [1eSTe/IbHOCTH: pelleHus TIpobsiem,
MOWCKA, aHaimM3a W 00paboTKuM uWHbOpMalyM, HeoOXOAWMBIX [Jisi TPUOOpEeTeHUsl OrbITa
JiesiTeTbHOCTU, KOTOpasi 3aHMMaeT BaKHOe MeCTO B TO3HAHWU XUMWHU, a TaKKe [/l OLIeHKH C
TO3ULIMIN KOJIOTHUeCKOU 6e30MacHOCTH XapaKTepa B/IMSHUS BelLeCTB U XUMUUeCKUX TMPOL[eCCOB
Ha OpraHW3M ueyioBeKa U TIPUPOJHYIO Cpeay;

pa3BUTHE TI03HABATE/IbHBIX WHTEPECOB, UHTE/IJIEKTYa/IbHbIX U TBOPUECKUX CMOCOOHOCTEN
oOyyaromuxcsi: CriocOOHOCTH CaMOCTOSITe/TbHO TPUOOpeTaTb HOBble 3HAaHUSI 0 XUMUUA B
COOTBETCTBUM C )KU3HEHHBIMHU IMOTPeOHOCTSMH, MCII0/Ib30BaTh COBpeMeHHbIe NH(OpMal[OHHbIe
TEXHOJIOTHH JIJIsl TIOMCKA U aHa/Ir3a yueOHOU W HayYHO-TIOMyJIIPHON UH(OPMAI[UH XUMHUYECKOTO
COJIepyKaHUST;



(hopMHupOBaHUe U pa3BUTHE y 00YUYarOIIUXCSl aCCOLIMATHBHOTO U JIOTUUECKOT'0 MBILIIEHUS,
HabM0/[aTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPU MJIaHUPOBAHUU U MPOBeIeHUH XUMUUYECKOT0 SKCTIepUMeHTa;

BOCIIMTaHWe y 00ydJarouuxcs yOeKOAEHHOCTM B T'yMaHUCTUYECKOW HarpaBlIeHHOCTH
XUMUM, €& Ba)KHOW pOJM B  pelleHWHd r100anbHBIX  MpoOseM  parjMoHaJbHOTO
TIPUPOOII0/Ib30BaHMsl, TIOTIOJTHEHUSI SHEepPreTUYecKuX pecypCcoB M COXPaHeHHs TMPUPOAHOTO
pPaBHOBeCHsl, OCO3HaHUS HeOOXOAMMOCTU Oepe)KHOro OTHOIINEHUSI K TIPUPOJe U CBOEMY
3[J0POBbIO, a TaK)Ke TIPUOOpeTeHUs OIbITa UCI0J/Ib30BaHUS T10/TyYeHHbIX 3HAHWM [I7Is TIPUHSATHUS
TPaMOTHBIX pellleHU B CUTYaLUsIX, CBA3aHHBIX C XUMUYeCKUMU SIBJIEHHSIMHU.

B yuebHOM m1aHe cpefHero o0ijero obpa3oBaHUs MpeAMeT «XHUMUs» 0a30BOr0 YpOBHS
BXO/IUT B COCTaB MpeIMeTHOM 00/1acTh «ECTeCTBeHHO-Hay4YHbIe ITPeIMEThI».

OOi11iee yMC/IO YacoOB, OTBEAEHHBIX /I M3yUeHUs XMMUM, Ha 0a30BOM YpPOBHEe CpeJHero
ob1iero obpasoBanusi, coctaBysier 68 uacoB: B 10 kimacce — 34 waca (1 yac B Hegeno), B 11
kacce — 34 yaca (1 yac B Hefie/t0).



COJAEPXAHME OBYYEHUSA
10 K/TACC

OPI'AHUYECKASA XUMUSA

TeopeTuuyecKue 0CHOBbI OpraHM4YeCcKOH XUMHUH

[IpegmeT opraHMYeCcKON XUMHUU: e6é BOSHMKHOBEHUe, pa3BUTHE U 3HaueHUe B MOJIyUeHUH
HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpoeHUs1 OpraHruecKux coefiuHeHuii A. M. ByTiepoga,
eé ocHOBHble TOJIOKeHUsI. CTpPyKTypHble (OpMyJbl OpraHuyeckux BelecTB. ['omonorus,
n3oMepurs. XMMHUUeCKasi CBsI3b B OpraHUYeCKUX COeIMHeHUsIX — OJMHApHbIE U KpaTHbIe CBSI3U.

[MpencraBneHrie 0  KiaccuduWKalMd ~ OpraHMYecKMX  BelljecTB.  HomeHksaTypa
OpraHUYecKUX COeJuWHeHHWW (cucTemMaTUuecKas)) W TpUBHAlbHble Ha3BaHUSI Ba)KHEMIIIMX
Tipe/iCTaBUTe/Iel KJIaCCOB OPraHMYeCKUX BeLecTB.

OKcrepyuMeHTalbHble METO/Ibl U3yUeHUs BelleCTB U MX TpeBpallieHui: 03HaKOM/IeHue C
obpa3iiaMy OpraHMuYeCKUX BeIeCTB U MaTephajaMM Ha UX OCHOBE, MO/IeIMPOBAHUE MOJIEKYJI
OpraHWYeCKUX BellecTB, HabOMOfieHWe U OmNKcaHWe JAeMOHCTPALIMOHHBIX —OIBITOB  TI0
TIpeBpall[eHNI0 OpPraHUYeCcKUX BeILeCTB IPYU HarpeBaHWH (T1aBieHue, 00yrivBaHye U TOPeHue).

YrneBogopoasl

AJlKaHBI: COCTaB W CTpPOeHUe, TOMOJIOTUUeCKUM psf. MeTaH M 3TaH — MPOCTeUIIve
Tpe/ICTaBUTE/Id adKaHOB: (uU3MuUecKWe W XUMHUUeCKWe CBOMCTBa (peakLUM 3amellleHusi U
rOpeHuUs ), HaXOXK/leHre B IPUPOo/ie, MoMy4YeHre U pUMeHeHue.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUUECKUH psifi. DTUIEeH U MPONUIeH — MPOCTeUIIre
Mpe/iCTaBUTe/IM ankeHOoB: (uU3Myeckre W XHWMHUeCKHe CBOMCTBa (peaki[iu THUAPHUPOBaHHUS,
raJloreHMpOoBaHusl, TU/ipaTaly, OKUC/IeHUs U MOoMMepU3aliim), To/lyueHre U puMeHeHue.

Ankanvensl: OyragueH-1,3 U MeTwi0yrtagueH-1,3: cTpoeHHWe, Ba)KHeMIIHe XUMHYeCKUe
CBOMCTBA (peakuys noaumepusanuu). [TosyueHrne CUHTETMUECKOTO KaydyKa U pe3UHBbI.

ANKWHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUM Ppsif. AIleTUIeH -
MPOCTeNIINM TIpeJiCTaBUTe/b aIKUHOB: COCTaB, CTpoeHue, (r3nuecKre U XMMUUecKre CBOWCTBa
(peakuuyy TUIpUPOBaHUs, raJoreHUPOBaHUSI, TUpaTalluu, TOPeHHUs]), TIoJyueHre U puMeHeHue.

Apenbl. BeH3os: cocTaB, cTpoeHue, (U3MUYeCKHe W XUMHUYECKHWe CBOWCTBa (peakiuu
rajJioreHUpOBaHUsI MU HUTPOBaHWUs), MOJlyueHHWe U TipuMeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a/n02eHUPOBAHUSl U HUMPOBAHUS), No/yueHue U
npumeHeHue. TOKCMUHOCTb apeHOB. ['eHeTHueckasi CBSI3b MeX[y YIJIEBOJOPOJaMH,
TIpUHA/JIe)Kall[MMH1 K pa3/InuHbIM K/laccam.

[TpupoHble UCTOYHUKHU YTeBOAOPOAOB. [IpUpoAHbIi ra3 U MomyTHble HedTsHbIe rasbl.
Hedpts u eé mnpoucxoxgenne. Criocobbl miepepaboTKu HehTH: T€peroHKa, KPeKUHT
(TepMHUYECKHA, KaTaTATUUECKH), muposm3. [IpoaykThl mepepaboTKu HeTH, WX TIPUMEHeHUe B
TIPOMBIILIZIEHHOCTH U B ObITYy. KaMeHHBIH yro/b U MPOYKThI €ro riepepaboTKy.

OKcrepyUMeHTalbHble METO/Ibl U3yUeHUsl BellleCTB M MX TpeBpallleHui: 03HaKOM/IeHue C
oOpa3iiaMu 11acTMacc, KayuykoB U pe3uHbl, KoyteKiun «HedTb» U «YT0/b», MOZIeTMPOBaHNEe
MOJIEKY/T YTJIEBOJIOPOJIOB U TajloreHONPOU3BOAHBIX, TIPOBe/leHHe TPAKTHUUECKOW pPabOThI:
TM0JlyueHue 3TU/IeHa U 3ydyeHre ero CBOKCTB.

PacuétHbie 3aaun.

BbIunc/ieHusi 10 ypaBHEHWIO XWUMHUECKOW peakiuu (Macchl, 00BEMa, KOJMYECTBa
HCXOZIHOTO BeIeCTBa WA TMPOJYKTa PEeaKIMM TI0 WU3BECTHBIM Macce, 00bEMY, KOJUUECTBY
O/IHOT'0 U3 UCXOJHBIX Bell[eCTB U/IU TIPOJYKTOB pPeaKklyu).




Kucnopopacoaepixaijue opraHuyecKue coeJJUHeHUs

[IpenenbHble OfHOATOMHBIE CIUPTHL. MeTaHO/M W 3TaHOM: CTpOeHHe, (U3MUecKre M
XUMUAYEeCKHe CBOMCTBA (peaklLMy C aKTMBHBIMK MeTas/ulaMH, rajoreHOBOJOPOJaMHU, TOpeHue),
nipuMeHeHre. BogopojHble CBSI3M MeXXAy MOJIeKy/laMu CIUPTOB. [lelicTBYe MeTaHOJIa U 3TaHOa
Ha OpraHv3M uejioBeKa.

MHoroatomMHble CIUAPThI. JTUIEHITIMKOIbL W TJIMLEPUH: CTpOeHue, Gu3nueckue u
XUMUAYeCKHe CBOMCTBa (B3auMOJeiCTBYe CO 11leJIOYHBIMU MeTa/ljlaMy, KaueCTBeHHasi peakijsi Ha
MHOr0aTOMHbIe CIUPTHI). [lelicTBMe Ha oOpraHvW3M uesnoBeka. [IpuMeHeHWe TrullepMHa U
STUJIEHIJIUKOJISI.

®eHO/: CTpoeHHEe MOJeKy/bl, (u3nueckue U XUMHUUECKHe CBOMCTBA. TOKCHYHOCTH
¢enona. IlpumeHenuve ¢peHona.

Anbperuabl M KemoHbl. PopManbjerus, aueTanbJeruj: CTpoeHue, (usnueckue u
XUMHUUECKHe CBOWMCTBa (peakLMM OKHC/IeHUSI W BOCCTAaHOBJIEHMS, KauyeCTBeHHble peakluu),
roJjiyueHre U MpUMeHeHue.

O/JTHOOCHOBHBIE TIpeZie/lbHble KapOOHOBBIE KUC/IOThHL. MypaBbMHAasi U YKCYCHasi KAC/IOTHI:
cTpoeHue, pu3nyeckre M XUMHUUeCKHe CBOMCTBA (CBOMCTBa, 00IHe /i K/1acca KUC/IOT, Peakijus
3TepudUKalUu), To/NyuyeHMe U TipuMeHeHre. CTeapvHOBasi W OJIEMHOBas KHUC/IOThHI Kak
TIpe/ICTaBUTE/N BBICIIUX KapOOHOBBIX KHUC/IOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT,
MX MOloLLee /Ie[iCTBYe.

CnoxxHble 3QUpbI KaK MPOW3BOAHbIE KADOOHOBBIX KUC/IOT. ['UAPOIN3 CIOXKHBIX 3(HPOB.
JKupsl. ['vgpomms xxupoB. [IpumMeHeHre xupoB. broornueckas poJib >XUPOB.

YrneBogpl: cocTaB, KiaccuuKalys yrieBoioB (MOHO-, IU- U TIoJMcaxapu/ibl). ['oko3a —
MPOCTEMIINI MOHOCaXapu/: 0COOEHHOCTH CTPOEHMsI MOJEKY/ibl, (pr3ndyecKue U XUMHUYeCKHe
cBolicTBa (B3aumogerictBue c rtuzapokcugom Menu(Il), okuc/ieHre amMMHayHbIM PAacTBOPOM
okcuzma cepebpa(l), BoccTaHOB/eHWe, OpoXKeHHWe TJIIOKO3bl), HAxXOXKIEeHWe B IIPUPO/E,
npuMeHeHue, Orosioruueckas posib. @orocuHTe3. PpyKTo3a Kak U30Mep IJIFOKO3BbI.

Kpaxman u 1je/ton03a Kak Npupo/iHble rosimMepbl. CTpoeHHe Kpaxmasa U LeJUTH0JI03blI.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (TUpo/u3, KaueCTBeHHasl peakiusi C U0ZioM).

OKcriepuMeHTa/lbHble MeTO/bl W3YyUeHHUs BellleCTB W WX TpeBpallleHuil: MpoBefeHue,
HaO/foleHe W OMKMCaHWe JEeMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaki[ii OHOATOMHBIX CIUPTOB (OKHCTeHWe 3TaHona okcugoMm Menu(Il)), MHOTroaTOMHBIX
CrupToB (B3aMMOJeliCcTBUe TvliepuHa C rugpokcugom menu(ll)), ampaeruzioB (oKuceHUe
aMMHauHbIM pacTtBopoM okcuga cepebpa(l) w rugpokcugom wmemau(Il), B3aumopelicTBHe
KpaxMasa C WOZIOM), TIpOBe/leHHe TMpaKTUuecKoi paboThl: CBOMCTBAa pacTBOpa YKCYCHOM
KUCJIOTHI.

PacuétHble 3aaum.

BbIunc/ieHusi 10 ypaBHEHWIO XUMHUECKOW peakUuu (Macchl, 00BEMa, KOIMYECTBa
MCXO/IHOTO Bell[eCTBa WJIM TIPOAYKTa peakLMd I0 H3BeCTHbIM Macce, 00bEMY, KOTUUYECTBY
O/ITHOTO M3 UCXO/IHbIX BEI[eCTB WK MPOAYKTOB PeaKIvHN).

A3oTcozeprKalie opraHuyeckue CoeIMHeHus.

AMHHOKHCIOTEI Kak amdoTepHble OpraHuuyeckue coefvHeHus. @Pusnueckre U
XUMUYeCKe CBOWCTBA aMHUHOKWCIOT (Ha TipuMepe TI/MiKHa). buonoruueckoe 3HaueHUe
aMUHOKHUCIIOT. [TenTuapl.

benky Kak TMpUpPOAHbIE BbICOKOMOJEKY/sipHble coefuHeHUs. [lepBuYHasi, BTOpUYHas U
TPeTUYHAasi CTPYKTypa OenKOB. XWMWUYecKre CBOWCTBa O€NKOB: TUAPOJIN3, [eHaTyparvs,
KaueCcTBeHHbIe peaki[iu Ha benku.



OKcrieprMeHTaIbHble METO/bl W3yueHHs BellleCTB M WX TpeBpallleHUid: HabmoeHre U
OTMCAHWe JEeMOHCTPALMOHHBIX OIBITOB: JleHaTypauusi Oe/lKOB TIpM HarpeBaHWH, IBETHbIE
peakiy 6eKoB.

BbicoKOMOIeKy/IAPHBIE COeANHEHHS

OCHOBHbBI® TIOHATHSI XUMUW BBICOKOMOJIEKY/ISIDHBIX COeJUHEeHHH: MOHOMep, TI0JMMep,
CTPYKTYPHOe 3B€HO, CTelleHb I0JIMMepr3aliuy, CpefHss MoJieKysipHas macca. OCHOBHbIe
METO/Ibl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX COeIMHEeHUN — Mo/IMMepr3aLiysi U TOJMKOHeHCcaLusl.

OKcrepUMeHTaIbHble METOZBI M3YUeHUs BellleCTB M MX TMpeBpallleHri: 03HaKOMJIeHWe C
o0pa3LiaMy PUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcC, KayuyKoB.

MexrnipeiMeTHbIe CBS3U.

Peanu3arusi MeXXrpeJMeTHbIX CBs3eil MPU M3yueHUM opraHuueckol xumuu B 10 Knacce
OCYIL[eCTBJISIETCS Uepe3 MCIO/b30BaHHe KaK OOL[UX eCTeCTBeHHO-HAay4YHbIX TOHSATUM, TakK U
TIOHSITHH, SBJISTFOIIMXCS CUCTEMHBIMU JIJIs1 OT/Ie/TbHBIX TIPeJIMETOB eCTeCTBEeHHO-HAayUHOT0 I[IUK/Ia.

OOmye ecTecTBeHHO-HayuHble TIOHSTHS: SIBJI€HWe, HayuyHbIM (DakT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalW3, CHUHTe3, KIacCU(PUKALKUs, T[epUoJUUHOCTb, HaO/MoAeHne, HW3MepeHue,
9KCTIepUMEHT, MOZIe/TMPOBaHKe.

du3uka: Matepusi, JHEPTHsi, Macca, aTOM, 1eKTPOH, MOJIeKYJIa, JHEPreTHUeCKUi YPOBEeHb,
BeIIIeCTBO, Tesio, 00bEM, arperaTHOe COCTOSTHHE BeIleCTBa, PU3nuecKre BeJTUUMHBI U eUHULIBI
WX U3MepeHHUsl.

buonorusi: knetka, opraHusM, 6uocdepa, oOMeH BelljeCTB B OpraHv3Me, (hOTOCHUHTE3,
OuoIorNYeCKy aKTUBHBIE BelljecTBa (Oe/ku, yrieBoAbl, )KUPbI, (hepMeHTHI).

['eorpacdusi: MuHepaJsibl, TOpPHbIe TTOPO/ibl, TI0JIe3HbIE HCKOTIaeMble, TOTUIMBO, PECYPCHI.

TexHosiorusi: MUILeBble MPOJYKThI, OCHOBBI PAL{MOHABHOTO MTUTAHKSI, MOIOLL[e CPe/ICTBa,
JleKapCTBeHHbIe U KOCMeTUUYeCKHe Tperaparkl, MaTepuasibl U3 UCKYCCTBEHHBIX M CUHTETHUECKUX
BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTTAHUYECKASA XNUMUSA

Teopernueckue 0CHOBbI XUMHH

XuUMHUeCKUM 3/ieMeHT. AToM. $IApo aroma, W30TOMbL. DJIEKTPOHHAs 000JI0uKa.
OHepreTHyeckue YpOBHH, MOAYPOBHU. ATOMHBIe OpOuTamy, s-, p-, d- asmemMeHTbl. OCOGEHHOCTH
pacripe/ie/ieHHsi 3JIEKTPOHOB TI0 OpPOMTA/IsIM B aTOMax 3/7IEMEHTOB IMEPBBIX UeTHIPEX MEPHOJOB.
O/eKTpOHHasi KOH(UTrypaLusi aTOMOB.

[Tepuoanueckuii 3akoH u [lepuoaunueckasi cucTeMa XUMHUYeCKUX 3yeMmeHToB [, .
MenpeneeBa. CBsi3b NeprOAUYECKOr0 3akoHa M [lepuoanueckold CHUCTeMbl XUMHAUYECKHUX
snemenToB /I. VI. MeHzeneeBa ¢ COBpEMEHHOM TeOpHeld CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHHsI CBONCTB XMMHUECKUX 37IeMEHTOB 1 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX Bell[eCTB
T10 TPYIIaM U nepruozam. 3HaueHre MepruoJAueCcKoro 3aKOHa B pa3BUTHUY HayKH.

CrpoeHure BelljecTBa. XUMHUeCKas CBsi3b. Bubl XUMHUeCKOW CBs3M (KOBajeHTHas
HeToJIsipHasi Y TOJIsSpHasi, WOHHAsL, MeTa/yiMueckasi). MexaHu3Mbl 00pa30BaHUSI KOBa/IEHTHOU
XUMHUUECKON CBsi3u (0OMeHHBIA W [JOHOPHO-aKLIeNTOPHLIN). BomopoaHas CBsi3b. BaseHTHOCTD.
DJIEKTPOOTPHULIATEIbHOCTE. CTerneHb OKucaeHusl. IOHbI: KaTUOHBI U aHUOHBI.

BeliectBa MO/IEKY/ISIDHOTO Y HEMOJIEKY/ISIPHOTO CTPOeHMs. 3aKOH TOCTOSIHCTBA COCTaBa
BellleCcTBa. TUMbl KPUCTa/VIMUECKUX PelIETOK. 3aBUCHMMOCTb CBOWCTBA BeL[eCTB OT TWIA
KPUCTA/I/TMUeCKOU PeIIETKHU.



[ToHsiTve 0 AUCIIepCHBIX cUcTeMax. VICTUHHBIE M KOJJIOW/IHBIE PAacTBOPbI. MaccoBasi jo/ist
BellleCTBa B pacTBOpe.

Knaccudukaivss HeopraHWuecKMx coefivHeHud. HomeHk/naTypa HeopraHW4YecKux
BelllecTB. ['eHeTHUecKas CBSI3b HEOPraHWYeCKUX BeIecTB, MPUHAAJIEXAL[UX K pas3/IuyHbIM
KJlaccaM.

Xumuyeckass peakiusi. Knaccudukaiusi XMMUUeCKUX peaki[uii B HeOpraHUuecKow u
OpraHWYecKOr XUMHM. 3aKOH COXPaHEHHs MacChl BeleCTB, 3aKOH COXPAaHEHUs U TpeBpallieHust
SHEepPruu Mpu XMMHUYECKUX peakLUsX.

CKOpOCTb peakliid, eé 3aBUCUMOCTb OT pa3/nyHbIX (hakTopoB. ObOpaTMble peakLyu.
XvMuueckoe paBHOBecue. DakTOpbl, BAMSIOL[ME Ha COCTOSSHUE XWMHWUECKOTO pPaBHOBECHSI.
[Tpunuun Jle IlaTesnbe.

Onekrponutuyeckass auccouyaiusi. CuibHble U y1abble 371eKTposuThl. Cpefa BOJHBIX
PacTBOPOB Bell[eCTB: KWC/asi, HeUTpasibHasi, 11e/10yHasl.

OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEAKLIUU.

OKcrepyUMeHTalbHble MeTOZbl M3yueHHs BellleCTB M WX IMpeBpalleHul: AeMOHCTpaLus
Tabmur «[lepyuoguueckasi cucreMa XUMHU4ecKux 3yemeHTOB [I. V. MeHjeneeBa», u3yueHHe
Mojiesieli  KPUCTa/VTMUeCKUX pelnéToK, HabO/rofieHne MW OIMUCaHWe JeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pa3jioXkeHWe TepOKCHAa BOJOpPOJa B TPHUCYTCTBHUM KaTa/lu3aTopa,
omnpejie/ieHe CpeJibl paCTBOPOB BelLeCTB C MOMOILLbI0 YHHBEpPCaTbHOTO WHAMKATOPA, Peaklyu
WOHHOTO 0OMeHa), MpoBe/eHHe TIPAaKTHUeCKOH paboThl «BiusHUe pa3nuuHbIX (DaKTOPOB Ha
CKOPOCTh XUMUUECKOU peakLium».

PacuétHbie 3agaum.

PacuéThl Mo ypaBHEHUSIM XUMHUUYECKUX peakLidii, B TOM YMC/ie TEePMOXUMHYECKHe PaCUéThl,
PacuéThbl C UCT0/Ib30BaHNEM TIOHATHSI «MaCcCOBasi [0Sl BelleCTBa».

Heoprannueckasi XuMust

Hemertannbi. [lonokeHne HeMeTa/uioB B [leproguueckoil cUCTeMe XUMHYECKUX
snemeHToB [l. V. MeHzeneeBa U 0COOEHHOCTH CTpoeHUs atoMoB. du3nyeckue CBOWCTBA
HeMeTaJlJIoB. AJUIOTPOMNUSI HeMeTasIoB (Ha MpuMepe KUCI0po/a, cepkl, hocdopa U yriepoza).

XyUMUUeCKre CBOWCTBA Ba)KHEMIIMX HeMeTasuloB (TajJioreHOB, cepbl, a30Ta, (ocdopa,
yrjiepojia U KpeMHUs1) U UX COeIMHeHUM (OKCU0B, KUCIOPOACOAEepP KalluX KUCI0T, BOJOPOJHBIX
CcoeIMHeHUH ).

[IpuMeHeHVe BayKHEUILIMX HEMETA/IVIOB U UX COeJUHEeHUHN.

Metannsbl. [lonoxeHne MetasnioB B [leproguueckor cucTeMe XMMHAUYECKUX 37eMeHTOB [].
. MenpeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000/104eK aTOMOB MeTa/uloB. OOiue
(usmueckre cBoiicTBa MeTas/ioB. CIlaBbl MeTasIoB. D€KTPOXUMUUECKUMN Psif] HarpshKeHun
MeTasuIOB.

XUMHUYECKHe CBOMCTBA Ba)KHEWIIMX MeTa//IoB (HAaTpWM, KaqvuW, Ka/bLiuk, MarHuw,
aIFOMUHUM, LIMHK, XPOM, Kese30, Me/ib) U UX COe/JUHEeHUM.

OOb1ue criocobbl MoydeHUs: MeTasuioB. [IprMeHeHHe MeTasioB B ObITY U TEXHHKe.

OKCrepUMeHTa/lbHble METO/[bl W3Y4YeHUsl BeIeCTB W WX TMpeBpalljeHUul: U3ydYeHUe
KOJUTEKI[UM «MeTautbl U CIUIaBbl», 00pa3lioB HEMEeTasyIoB, pellleHHe SKCIIePUMEHTATbHBIX
3aja4, HabO/ofeHWe W OMNWCaHWe JIeMOHCTPALMOHHBIX U /1abOpAaTOPHBIX  OIBITOB
(B3auMo/ielicTBUe THAPOKCHU/A aFOMUHUSI C PAaCTBOpPAaMU KMCJ/IOT W lije/iouel, KauyeCTBEeHHbIe
peakLy Ha KaTUOHbI MEeTaJlJIOB).

PacuétHble 3aaum.



PacuéTtbl Macchl BelrjecTBa WM 0O0b&Ma ra3oB IO W3BECTHOMY KOJIMUECTBY BeIlleCTBa,
Macce Wid 00bEMY OIHOTO M3 YUaCTBYIOIIMX B PEAKI[UM BEIeCTB, pacuéThl MacChl (00bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB Peakiiuu, eC/Ii OFHO U3 BelleCTB UMeeT TIPUMeCH.

XuUMHUA U KU3Hb

Posb XMy B 0becriedeHnH 3K0JI0THUeCKOM, SHePreTHUYeCKol U MUIIeBOM 0e30MMacHOCTH,
pa3BUTHUU MeJulMHbL. [lOHSITHEe O Hay4yHbIX MeToJaxX II03HAHWS BeIeCTB U XUMUUECKHUX
peakLui.

[MpencraBnenvss 06 OOMMX HayyHBIX TIPUHLUIAX TIPOMBIIUIEHHOTO —TTOJTyUeHUst
Ba)KHEMUIIIMX BeIecTB.

UYesoBeK B MHpe BeIeCTB M MaTepUasioB: Ba)KHEMIIMe CTpoWTe/bHbIe MaTepHuaibl,
KOHCTPYKLIMOHHbIe MaTepuasbl, Kpacku, CTeK/0, KepaMHKa, MaTepuasbl [Jsi 3/JeKTPOHUKU,
HaHOMaTepHaJsibl, OpraHuuecKrue U MUHepasibHbIe y00peHusl.

XuMuUsi U 3[0pOBbE Ye/lOBeKa: IpaBW/a MCIO/b30BaHUSl JIeKAPDCTBEHHbIX IIperapaTos,
rpaBusia 6€30MacHOr0 UCMO/Ib30BaHUs MPerapaToB OLITOBOM XUMHH B ITOBCEJHEBHOMW >KU3HHU.

MexrpeiMeTHbIe CBSI3H.

Peanu3aiiusi MeXXTpeIMETHBIX CBsi3ei TIpY M3y4deHUU 00Iel U HeopraHMueckol XWMHU B
11 knacce ocCylecTB/sIeTCs Yepe3 UCI0/Ib30BaHWe Kak OOIIUX eCTeCTBEeHHO-HAayUYHbBIX TTOHSTHH,
TaK Y TIOHSTUM, SB/SIOIIUXCA CUCTEMHBIMU [IJis1 OTJe/IbHbIX TPeJIMETOB eCTeCTBeHHO-HayYHOr0
LMKJIa.

OO1me ecTecTBeHHO-HAyuHble TIOHATHS: HAyuHbIA (haKT, TUMOTe3a, 3aKOH, Teopus,
aHa/mM3, CHWHTe3,  KjlaccM(UKalusi,  TepUOANYHOCTh,  HaO/Mo[eHWe,  SKCIePUMEHT,
Mo/leTMpOBaHue, U3MepeHue, siBJieHue.

dusvKa: MaTepusi, SHeprusi, Macca, aTOM, 3JIeKTPOH, TMPOTOH, HEWTPOH, WOH, W30TOII,
PaIM0aKTUBHOCTb, MOJIEKY/a, YHePreTHUeCKuil ypOBeHb, BeIeCTBO, Te0, 00bEM, arperatHoe
COCTOSTHUME BellleCcTBa, (u3nuecKre BeIMUMHbI U eIMHULIbI KX U3MepPeHUs], CKOPOCTb.

Buonorusi: KiaeTka, OpraHM3M, 3KOCHUCTEMa, OWocdepa, Makpo- M MHMKPO3JIEMEHTHI,
BUTaMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

['eorpacduisi: MUHepasibl, TOPHbIe TIOPO/Ib, T10J/Ie3HbIE UCKOTIaeMble, TOTI/IMBO, PEeCYPChI.

TexHonorus: XUMHUYeCKasi  TPOMBIILIEHHOCTb, MeTaslTyprus, TIPOM3BO/ICTBO
CTPOUTE/IbHBIX MaTepHrasoB, CeJIbCKOX035THCTBEHHOE TIPOU3BO/ICTBO, nuIeBast
TIPOMBIILIZIEHHOCTh, (papMaljeBTHUecKasi TPOMBIIIIEHHOCTb, TIPOM3BO/JCTBO KOCMETHUECKUX
TriperapaToB, MPOU3BO/CTBO KOHCTPYKLMOHHBIX MaTepUasoB, 3/IeKTPOHHAs MPOMBIIIIEHHOCTb,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

[TnaHvpyemMble  pe3y/ibTaThl OMMPAIOTCS HA BeAylUde IeJieBble YCTaHOBKH,
OTpa)karolllie OCHOBHOM CYII[eCTBeHHbIM BK/aJi U3yuyaeMOW IIporpaMMbl B pa3BUTHE
00yJaroImuxcs, UX CocoOHOCTeH C UCIo/Ib30BaHeM 000pyJoBaHus 1jeHTpa «Touka pocTa».

JINMYHOCTHBIE PE3YJ/IBTATbBI

@®I'OC COO ycraHaB/nvBaeT TpeboBaHHS K pe3ylbTaTaM OCBOEHHMS OOyuarol[dMHCS
rporpamMm cpeaHero o0irero o6pa3oBaHHs (JTMYHOCTHBIM, METANpeJMETHBIM U TIPeJAMETHBIM).
HayuyHO-MeTOMUeCKOM OCHOBOHM /i1 Pa3pabOTKU ITUIAHUPYEMBIX pPe3y/bTaTOB OCBOEHUS
TIporpaMM cpeziHero o01ero o6pa3oBaHusl SIB/ISIETCS CUCTEMHO-JesITe/TbHOCTHBIN MOAXO0/,.

B COOTBeTCTBHMM C CUCTEMHO-/€ATebHOCTHBIM IOAXOJ0M B CTPYKType JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHUs TMpeaMeTa «XUMHs» Ha YypOBHe cpeaHero o0iero o06pa3oBaHuUs
BbIZIeJ/IeHbI C/Ie/[yIOIIe COCTaB/ISIOLHe:

0CO3HaHWe O0YYarOLUMUCS POCCUHCKOW TPaKAAHCKOM WAEHTHUHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOTIpe/ieNIeHUIo;

Ha/IMurie MOTHUBAI[UM K 00yUeHHIo;

1]e/IeHarnpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOEXXJeHWUM JIMYHOCTU Ha OCHOBE KI/THOUEBBIX
L[eHHOCTel U UCTOPUUeCKUX TPaJuLUi 0a30BOM HayKU XUMUHY;

TOTOBHOCTb M CTHIOCOOHOCTH 00YyUaroIIMXcsi PYKOBOJCTBOBAaThCS B CBOEW [/IeATebHOCTH
LIEHHOCTHO-CMBIC/IOBLIMM ~ YCTAaHOBKAMU, TPUCYIIMMH LIeJIOCTHON CHUCTeMe XUMHYeCKOro
obpa3oBaHus;

Ha/iMuvie TPaBOCO3HAHUS 3KOJOTMUYECKOW KY/IbTYpbl M CMOCOOHOCTH CTaBUTH LIeJH U
CTPOUTb >KU3HEHHbIE T/1aHbl.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUSI TipefMeTa «XUMHUsI» [AOCTUTAIOTCS B e[UHCTBE
yueOHOM U BOCIUTATe/bHOW /IeATEJIbHOCTH B COOTBETCTBUM C TYMAaHHUCTHUECKUMH,
COLIMOKY/bTYPHBIMM, [1yXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU U HJeajlaMud POCCHUHCKOTO
rpaXJaHCKOro 0O0IecTBa, TPUHSATHIMH B OOIIeCTBE HOPMaMU U TIpaBUJIaMH TIOBeJ|eHMS,
CNOCOOCTBYIOIIMMHU MPOLIeCCAaM CAMOMO3HAHUs, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAaHOBJIEHMUS
JTIUYHOCTU 00YYarOIHXCS.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHHS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTh
OMbITa TI03HABATE/IbHOM U TIPAKTUUECKOW JesTebHOCTH O0yuaromuxcs 10 peanv3alyu
TIPUHSTHIX B 0011[eCTBe [IeHHOCTeM, B TOM UHCJie B YaCTH:

1) rpa)kAaHCKOr0 BOCITUTAHUS:

0CO3HaHMSI 00YYAIOLUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHUsT K
3aKOHY U MPaBOIOPSIIKY;

TIpe/ICTaB/IeHUs] O COI[MA/JIbHBIX HOpPMax M TIPaBWIAaX MEK/IMUHOCTHBIX OTHOIIIEHUN B
KOJI/IEKTHBE;

TOTOBHOCTUA K COBMECTHOW TBOPUECKOMW /1esITe/IbHOCTH TIPU CO3/JaHUU YUeOHBIX TIPOEKTOB,
pellieHny yueOHBIX U TT03HABATe/IbHBIX 3a/1a4, BBIMOJTHEHUM XUMUUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TTIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUs], JIOTUKY U apryMeHTbI JPYTUX
TIPU aHa/IM3e pa3/InuHbIX BUIOB yueOHOH eaTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMSA:

LIEHHOCTHOTO OTHOIIIEHHSI K KCTOPUYECKOMY W HayyHOMY Hac/e[ui0 OTeueCTBeHHOMU
XUMWH;



yBa)KeHUsI K TIPOL[ecCy TBOpYecTBa B 00/1laCTH TeOpUM M TPAKTUYECKOTO MPUMeHeHUs
XVIMHUH, OCO3HAHHS TOTO, UTO [JOCTFDKEHUsI HayKH eCTb pe3y/bTaT JUTeNbHBbIX Habmro/eHunH,
KPOTOT/IMBBIX 3KCTIePUMEeHTa/IbHbIX TTIOUCKOB, TIOCTOSTHHOTO TPY/ZA YUEHbBIX U MTPAKTUKOB,;

VHTepeca U TI03HAaBaTe/JbHbIX MOTHMBOB B TIOyYeHUU U TMOCJIeAYIOLIeM aHaau3e
vH(OopMal1H 0 MepeJOBbIX JOCTU)KEHUSIX COBPEMEHHOM 0TeueCTBeHHON XUMUH;

3) AYXOBHO-HPABCTBeHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUsI, STUUECKOT0 MOBe|eHMUsI;

CMOCOOHOCTH  OLIEHWBAaTb CUTYyal[dW, CBsi3aHHble C XWMHUYeCKUMHU SIBJIEHUSMU, U
MIPUHMMATh OCO3HAHHbIE pelleHHs], OPUEHTUPYSICh Ha MOpaabHO-HPAaBCTBEHHble HOPMBI U
LeHHOCTU;

TOTOBHOCTU OLIEHMBAaTb CBOE TIOBeZileHWe M TOCTYNKU CBOUX TOBapHIled C MO3ULMN
HPABCTBEHHBIX U NTPABOBbIX HOPM U OCO3HaHKe TOC/e/ICTBUN 3TUX MOCTYIKOB;

4) hhopMUpOBaHUA KY/IbTYPbI 30POBbS:

MOHUMAaHUS LeHHOCTel 370poBOoro M Oe3omacHoro obpas3a »KW3HH, HE0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UUeCKOMY U TICUXUYEeCKOMY 3/J0POBBIO;

cobumoieHusi TipaBU Ge30racHOrO oOpallleHusi C BelecTBaMU B OBITY, MOBCeJHEBHOM
)KU3HU U B TPYZI0BOM [1esiTeNIbHOCTH;

MOHUMAHUS 1[eHHOCTH TIPaBW/ WHAWBUAYATbHOTO ¥ KOJUIEKTUBHOTO 0e30MmacHOro
TOBe/IeHUsI B CUTYaLUsIX, YTPOyKalOIIMX 3/[0POBbIO U YKU3HU JTIO/Iel;

OCO3HAHUSI TIOC/e/ICTBUM U HETPUSITUS BPEAHBIX TIPUBBIUEK (yroTpeOJsieHusT agKoroJis,
HapKOTHKOB, KypeHHs);

5) TPy/I0BOTr'0 BOCIIMTAHHSA:

KOMMYHUKAaTBHOM KOMITETEHTHOCTH B yueOHO-MCC/Ie[JOBaTebCKON  J1esITelbHOCTH,
00111eCTBEHHO TI0/Ie3HOM, TBOPUYECKOU U APYTUX BUAAX [eSTe/TbHOCTH;

YCTAaHOBKM Ha AakTHMBHOE YyyacThe B peLleHWH TpaKTUUeCKUX 3ajady CoLraabHOU
HaripaB/eHHOCTH (B paMKaX CBOEero Kjacca, LIKOJIbI);

MHTepeca K IpakTUueckoMy M3ydyeHHIO Tpodeccuil pa3dyHOro pojia, B TOM UHC/e Ha
OCHOBe MIPYMeHeHHsI TIpeJMeTHbIX 3HaHWI 110 XMMUY;

yBa)keHUs K TPy, JIOASIM TPy/ia U pe3y/bTataM TPYA0BOM /1esATebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WH/WBHYa/JbHOW TpaeKTOpUM 0Opa3oBaHMs,
Oynyiiel mpodeccuy U peanM3alii COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YUETOM JINUHOCTHBIX
HMHTEPeCoB, CIIOCOOHOCTel K XUMHUH, MHTEPECOB U MOTpeOHOCTel 00I1ecTBa;

6) 3K0/I0rMuUecKoro BOCIUTAHUSA:

9K0JIOTHUeCKH 11e/1lec000pa3HOro OTHOLIEHUs K MPUPO/ie, KaK UCTOYHUKY CYILeCTBOBAHUS
>KU3HU Ha 3emiie;

TOHUMaHUs T7100abHOTO XapakTepa KOJI0THYeCKUX Mpo0sieM, BAUSHUS SKOHOMUUYECKUX
MPOLIeCCOB Ha COCTOSIHWE TIPUPOJHOM U COLIMATbHOM Cpeibl;

0CO3HaHUS HeOOXOIUMOCTH MCIO/b30BaAHMS IOCTHXKEHUH XUMUU JIJIsi pellieHUsI BOTIPOCOB
paLMOHAIBLHOT0 TIPUPO/IOTIOb30BaHUS;

aKTUBHOTO HENpUATUS [eHMCTBUM, TIPUHOCSIIMX BpeJ OKpY’Karollel TMPUPOJHOU cpefe,
YMEeHUsI TIPOTHO3UPOBATh HeO/IaronpHusiTHbIe SKOJIOTHYeCKUe TIOC/IeCTBUS MpeATPUHUMAeMbIX
JIleMICTBUI U Npe/IOTBPALLaTh UX;

Ha/IMyusi Pa3BUTOTO HSKOJIOTHUECKOTO MBIIUIeHUS, JKOJIOTHUeCKON KY/IbTYphl, OIbITa
JesiITeIbHOCTU  9KOJIOTUYECKOW  HarpaB/leHHOCTH, YMeHHs pYKOBOJCTBOBAaTbCSi UMHU B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOMN U COIMA/ILHOMN TIPAKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
TIPOTUBOCTOSITh U/Ie0/I0TUH XeMopoouu;



7) leHHOCTH HayYHOr0 IMO3HAHMA:

c(hOpMHUPOBAaHHOCTH  MMPOBO33p€HUSsI, COOTBETCTBYIOI[ETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU U OOI[eCTBEHHOM TIPAaKTHKY;

TOHMMaHUs CreluUKA XUMHU KaK Haykl, OCO3HaHUs eé poiu B (hOPMHPOBAHUU
paLMOHATBFHOTO HayYHOT'O MBILLIJIEHHS], CO3/IaHUU 1[eJIOCTHOTO TIpeZiCTaB/IeHHsl 00 OKpy KaroiieM
MUpe KaK O e[UHCTBe TIPUPOJbI U Ue/ioBeKa, B TMO3HAHWUM TIPUPOJHBIX 3aKOHOMEpPHOCTed U
pelieHny Ipob/ieM CoXpaHeHUst TTPUPOHOTO PaBHOBECHS;

yOexx1éHHOCT B 0C000M 3HAUMMOCTH XHWMUM [i/Ii COBPEMEHHOW LMBUIM3ALMU: B eé
I'YMaHHUCTUYECKOW HaIpaB/IeHHOCTH W Ba)KHOM pOJIM B CO3/laHMM HOBOW 6a3bl MaTepuanbHOMU
KYJ/IbTYPbI, PeIIeHUH TJI00a/TbHBIX MPO0J/IEM YCTOHUYMBOTO Pa3BUTHS UeIOBEUECTBA — ChIPhEBOM,
SHEPTreTUUeCKOM, TMIIIeBOH W JIKOJIOTHUECKOW 0e30MacHOCTH, B Pa3BUTUU  MEIWIIUHBI,
obecrieueHUH YCJIOBUM YCITIEIIHOTO TPYy/ia U 9KOJIOTUUeCKH KOM(pOPTHOM >KU3HU KaXKI0T0 UieHa
ob1riecTBa;

€CTeCTBEeHHO-HayYHON TpPaMOTHOCTU: TIOHMMaHHs CYIHOCTH METOJOB TI03HaHUS,
HCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaxX, ClIOCOOHOCTH MCIT0/Ib30BaTh IMOJyyaeMble 3HAHUS JJIs
aHa/mm3a U OOBSICHEHUs SIBIEHWM OKPY)KAloIlero MHpa W TPOUCXOZSIIUX B HEM H3MeHeHWH,
yMeHus1 fiefiaTb 000CHOBaHHbIE 3aK/TFOUEHHSI HA OCHOBe Hay4YHbIX (DAaKTOB Y UMEFOIIUXCS JaHHBIX
C 11eJIbIO TI0/TyUeHHsl JOCTOBEPHBIX BbIBO/IOB;

CroCOOHOCTH CAMOCTOSITE/TBHO MCIO/Ib30BaTh XMMUUECKUe 3HAaHUS /ISl PellleHus 1pobiemM
B peaslbHbIX )KU3HEHHBIX CUTYal[UsIX;

WHTepeca K M03HAHUIO U UCCTIe/[0BaTeIbCKOM /1esiTe/IbHOCTH;

TOTOBHOCTM U CIOCOOHOCTH K HeMNpepbiBHOMY 00pa30BaHMI0O M CcamMo00pa30BaHUIO, K
aKTHBHOMY TIO/TyYeHUIO HOBBIX 3HAaHWM 10 XUMHM B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTAMY;

vHTepeca K O0COOeHHOCTSIM TpyJa B pa3iuuHbiXx chepax TpodeccroHaTbHON
JesiITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MertarnpemMeTHbIe pe3y/ibTaThl OCBOEHHUS yueOHOro rpegMeTa «XUMHS» Ha YPOBHE
cpenHero o61ero o6pa30BaHus BK/TFOUAKOT:

3HauuMble [yii (DOPMHUPOBAHUS MHUPOBO33DEHHUS] O0YUarOIIUXCs MeXAWUCIUIIMHAPHbBIE
(Me>XTIpeIMeTHBIe) 001I[eHayYHbIe TIOHSITHS, OTPa)KaroIIye 1IeJIOCTHOCTh HayYHOW KapTHHBI MHUpa
U crieliu(pUKy MeTO/IOB TI03HAHKSI, UCITO/Tb3YeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, BeIeCTRBO,
SHeprusi, siBJieHUe, TIPOL[ecC, CHCTeMa, Hay4yHbIH (akT, TIPUHIUI, THIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TeopHusi, UCciiefloBaHue, HabMoieHue, M3MepeHue, SKCIIepUMEHT U JIpyTure);

yHUBEpCa/bHble ~ yueOHble  flelicTBUs  (TI0O3HABaTe/bHbIE,  KOMMYHUKATHBHBIE,
perynstuBHbIe), obecrmeunBaroie ¢GopMupoBaHHe (DYHKI[MOHATbHOW TPAaMOTHOCTH U
COLIMA/TbHOW KOMIIeTEeHIMU 00yUaroIuXCsi;

CNoCcOOHOCTh  OOYYaroL[UXCsl  MCIO/Ib30BaTh ~ OCBOEHHbIE  MeXAUCLUIUIMHApPHbIE,
MHUPOBO33peHUeCKre 3HaHWs W YHUBepcajibHble yueOHble [eWCTBUS B TI03HaBaTelbHOM U
COLIMa/IbHOU TPaKTHKe.

MertarnpeMeTHbIe pe3yJ/bTaThl OTPA’KAlOT OBJIAIeHWe YHUBEPCATbHBIMA  YueOHBIMU
T03HaBaTe/IbHBIMU, KOMMYHUKATUBHBIMU U PETY/IITUBHBIMU [1eHCTBUSIMHU.

OgajieHHe YHUBEPCA/IbHBIMHU YUe€0HBIMH M03HABATe/TbHBIMH JeHCTBUSIMU:

1) 6a3oBbIe JIOrHUYECKHE JeHCTBUA:



CaMoCTOsITe/IbHO  (POPMY/IUPOBaTh M aKTyaJM3UpOBaTh Ipo0/ieMy, BCECTOPOHHe eé
paccMaTpuBaTh;

onpezesATh LieU JeATeNbHOCTH, 3a7aBasl NapaMeTpbl U KPUTEPUHU HX JOCTHXKEeHUs,
COOTHOCHUTB Pe3y/IbTaThl AeATe/IbHOCTH C IIOCTaBIeHHbIMU LIeJISIMU;

VICTI0JIb30BaTh MPH OCBOEHUM 3HAHWW TIPUEMBI JIOTMYECKOrO MBbILUIEHHUS — BbIJENsATh
XapaKTepHble TPU3HAKM TIOHATMM M yCTaHaB/IMBaThb UWX B3aUMOCBS3b, HCII0/b30BaTh
COOTBETCTBYIOLIHE TIOHATHS 17151 00BSICHEHHS OT/Ie/IbHBIX (DaKTOB U SIBJIEHUI;

BbIOMpPATh OCHOBAHUS M KDUTEPHUH [Ijis K/laCCU(UKALIMHU BelLeCTB U XUMUUeCKHUX PeaKLivii;

yCTaHaB/IMBaTh IPUUMHHO-C/Ie/ICTBEHHbIE CBS3U MEX/Y M3yyaeMbIMU SIBJIEHUSIMU;

CTPOMTb JIOTUYECKWe pacCyX[eHus (MHIYKTUBHble, [eJyKTHBHble, II0 aHaJOIuH),
BBISIB/IATH 3aKOHOMEPHOCTH Y TMPOTHMBOPEeYMsi B pacCMaTpHBaeMbIX sIBJIEHUSIX, (JOPMY/IHMPOBaTh
BBIBO/IbI U 3aK/TFOUEHHUSI;

MIPUMEHATh B TpoLiecce MO3HaHMs, UCMOJb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOZie/ii, TIpeoOpa30BbIBaTh MO/Ie/IbHBIE TTPeJCTaBIeHUs — XUMAYeCKUH 3HaK (CUMBOJT) 37IeMEHTa,
XUMuueckass Qopmysna, ypaBHeHHe XUMWYECKOW peakUud — TIpU pelIeHUH YueOHBIX
MO3HaBaTe/NbHbIX U MPaKTUYeCKMX 3a/au, NMPUMEHSITb Ha3BaHHble MO/e/bHble Tpe/CTaBAeHUs
J/1s1 BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB U3yUuaeMbIX BellleCTB U XUMUUeCKHUX peaKLUu.

2) 6a30BbIe UCC/IE0BATETbCKHUE JeHCTBUA:

BJIaZleTb OCHOBAMU METO/I0B HAYYHOI'O IT03HAHMS BEIlleCTB U XMMUUeCKUX peakLiii;

dbopmynupoBath Lield M 3afaud MCC/Ie[OBaHUS, WCII0/Ib30BaTh [IOCTAB/IEHHbIE U
camMoCTOosITe/IbHO Cc(hOPMYJ/IMPOBaHHbIE BOMPOCHI B KaueCTBe WHCTPYMEHTa IMO3HaHUSI U OCHOBbI
JJ1s1 GOpMHUPOBaHUSI TUTIOTE3bI 110 MPOBepKe MPaBU/IbHOCTH BbICKa3bIBaEMbIX CYXK/1eHU;

BJIaZleTb HaBblKAMU CaMOCTOSITEJIbHOTO IIJIAHWPOBAaHWS M IIPOBEJEHMUS] yUeHUYeCKUX
9KCTIepUMEHTOB, COBEPIIIeHCTBOBATh YMeHHsl Hab/I0AaTh 3a XOZ0M TIporiecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBATh €ro pe3y/bTar, (opMynupoBaTh 0000IeHHsT W BBIBOABI OTHOCHUTETBHO
JIOCTOBEPHOCTU pe3y/bTaTOB MCC/e[J0BaHMsI, COCTAB/ISATh 0OOCHOBAHHBINA OTYET O TMPOAeTaHHOU
pabore;

MproOpeTaTh OMBIT yUYEeHWUeCKOW WCCIeJ0BaTelbCKOM W TIPOEKTHOW JesITe/TbHOCTH,
TIPOSIBIISITb  CMIOCOOHOCTE M TOTOBHOCTH K CAMOCTOSITE/TBHOMY TIOMCKY METOZIOB peIIeHus
MpaKTUYeCKUX 3a/la4y, NPYMEHEeHUIO Pa3/IUUHbIX METO/0B [T03HaHUSI.

3) pabora c uHdopmarueii:

OpHEHTUPOBaTbCSi B pas3/lMYHbIX HCTOYHMKaX HHGOpMauuy (Hay4YHO-TIOMYJsipHast
UTepaTypa XMMHYECKOTO COZiep)KaHHUsl, CIpaBOuYHble TI0co0Ousi, pecypchl MHTepHeTa),
aHa/lIM3UpoOBaTh HMH(OPMALMI0 pa3/WyHbIX BUJOB M (OPM TpeACTaB/IeHUs], KPUTUUECKU
OLIeHHMBAaTh eé J0CTOBEPHOCTb U HEIIPOTUBOPEUYUBOCTD;

(hopMynMpoBaTh 3arpockl W TIPUMEHSITb DPa3/IMuHble METOZABl TIPHU TIOMCKe W OTOOope
vHbopMary, HeoOX0JUMOM [I7Is BLITIOJTHEHUST YUeOHBIX 3a/jau OTIpe/[e/IEHHOTO THIIa;

MproOpeTaTh OIBIT KCI0/Ib30BaHUs WHGOPMAI[MOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH U
Pa3/IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO BHIOMPATh OMTUMAabHYIO (OpPMY TpeZicTaBIeHUs MHPOPMalLUK (CXeMBbl,
rpaduKy, UarpaMMbl, TabJUILIBI, PUCYHKH U JPYTHE);

WCITIOMb30BaTh HAyuHbIM $I3bIK B KayeCTBe Cpe/CTBAa MpuU paboTe C XUMHAYECKOUH
vHpopMaleii: TPUMEeHSITh MeXIpeaMeTHble (pu3nueckdie M MaTeMaTUueckue) 3HaKu U
CUMBOJIBI, OpMyJibl, aOOpeBUaTyPhl, HOMEHK/IATYPY;

HCTIO/Ih30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPeZICTBA HATJISITHOCTH.

OgajieHHe YHUBEPCa/IbHBIMA KOMMYHHKATUBHBIMH J1eHCTBUAMM:



3a/laBaTh BOTPOCHI IO CYIL[eCTBY 00CYy»K/IaeMol TeMbl B X0/le anora W/uiu JAUCKyCCHH,
BbICKa3biBaTh HUJeHu, (GOpMy/IMpOBaTh CBOW TMPEeAJIOKEHHsST OTHOCUTeTbHO BbIIOJIHEHUS
Tpe//I0XKeHHOM 3ajauy;

BBICTYIIAaTh C TIpe3eHTaljeil pe3y/bTaTOB T03HABAaTebHOM [eATeNbHOCTH, TOJyYeHHBIX
CaMOCTOSITE/ILHO WM COBMECTHO CO CBeDPCTHHUKAMH TIPH  BBINOJHEHUA XUMUYECKOTrO
9KCTIepUMEHTa, TPAaKTHUeCKOW paboThl 10 HCC/II0BAaHWIO CBOWCTB HM3y4yaeMbIX BeIIEeCTB,
peanu3aliyd yuyeOHOTO TIpOeKTa W (JOPMY/IMPOBaTh BBIBOZBI TI0 pe3y/JbTaTaM IPOBeAEHHBIX
WCC/IeIOBaHUM TTyTEM COTJIaCOBaHMSI MO3ULIMIA B X0/ie 00CyKAeHUsI 1 0OMeHa MHEeHUSIMHU.

OBJj1a/ieHNe YHUBEPCA/TIbHBIMH PeryJiaTHBHBIMH /|eHCTBUAMU:

CaMOCTOSITe/IbHO TIJIAHUPOBaTh U OCYILECTB/STH CBOIO T03HABaTe/IbHYIO [/leATebHOCTb,
orpeziesisist €€ 16/ U 3aJjaud, KOHTPOJIMPOBaTh U MO0 Mepe HeoOXOAMMOCTH KOPPEKTUPOBATh
Tipe/ijlaraeMblid aJiTOPUTM [IeHCTBUM TIPY BBITIOJTHEHUH Y4eOHBIX M MCC/e[0BaTelbCKUX 3a/ad,
BbIOMpaTh Hanbosiee 3¢hheKTUBHBIN CITIOCO0 UX pellleHusi C YUETOM MOyUeHHs] HOBBIX 3HAaHUM O
Bell[eCTBaX U XMMUUECKUX PeaKIIUsX;

OCYILL[eCTB/ISITh CAMOKOHTPO/Ib CBOel JleATelbHOCTM Ha OCHOBe cCaMoaHalv3a |
CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IbTATDBI

10 K/TIACC

[TpenMeTHbBIe pe3y/ibTaTbl 0CBOeHUs Kypca «OpraHuueckasi XUMHs» OTpaXkatoT:

c(hOpMHUPOBAHHOCThL TpEACTaB/eHUN O XHUMHUYEeCKOW COCTaB/ISIOIeN eCcTeCTBeHHO-
HayyHOW KapTHWHBI MHUPA, POJIM XUMWUU B TIO3HAHWW SIBJIEHUW TIPUPOAbI, B (OPMHUPOBAHUHU
MBIIIJIEHUs] U KYJbTYPhl JIMUHOCTH, €& (yHKIMOHA/JBHOM TPAMOTHOCTH, HEOOXOJUMOM st
pellleHHsI TIPaKTUYeCKUX 3aJad M JKOJIOTHUYeCKH OOOCHOBAHHOTO OTHOIIEHUs K CBOEMY
3/J0POBBIO U TIPUPOJIHOM Cpefie;

B/a/leHMe CHUCTEeMOW XUMHUYEeCKMX 3HaHWW, KOTOpasi BK/IOYaeT: OCHOBOIIOJArarolye
TIOHSITUSL (XUMHUUECKHIA 37IEMEHT, aTOM, 37IeKTPOHHasi 000/10UKa aToMa, MOJIeKyJia, BaJleHTHOCTb,
3/1eKTPOOTPULIATe/IBHOCTb, XWMHYeCKasi CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTasi U
COKpallléHHasl), MOJIb, MOJISIpHasE Macca, MOJIApHBIA  00BEM,  yrJepoJHBIA  CKeJeT,
(yHKLMOHA/IbHAs TpyNna, pajuKasi, W30Mepus, W30Mepbl, TOMOJOTMUYeCKUW psifi, TOMOJIOTH,
YT/J1€BOZIOPO/bI, KUCJIOPO/Z, M a30TCOoeprKaljue CcoeJuHeHUsl, MOHOMep, MOJMMep, CTPYKTYpHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeIMHEHNsI); TEOPUH U 3aKOHBI (TeopHsi CTPOeHUsI OpraHUuecKux
BeljectB A. M. ByrnepoBa, 3akOH COXpaHeHHs MacChl BeIeCTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHWHM; MUPOBO33pEHYECKHe 3HaHWs, Jie)kalllde B OCHOBE [MOHUMaHUs
TIPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKUX sIBJIeHUU, (haKTo/IoThUecKre CBeJleHHsI O CBOMCTBaAX,
CoCTaBe, ToJTyuyeHnH ¥ 6€30macHOM UCTIOIb30BaHUHM BayKHEHMIITUX OPraHUUYeCKUX BEILeCTB B OBITY
Y TIPAKTUUECKOMH /leATeTbHOCTH UeioBeKa;

c(hOopMHPOBAaHHOCTb YMEHU BbISIB/IATh XapaKTepHble MPU3HAKW TOHSTHH, YCTaHAB/IMBATh
VX B3aMMOCBSI3b, MCI0/Ib30BaTh COOTBETCTBYIOLME MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
TpeBpaleHri OpraHu4eCcKrux COeJUHeHUN;

c(hOpMHUPOBAaHHOCTh YMEHMI HCI0/Ib30BaTh XUMUUECKYI0 CUMBOJIMKY [/l COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAILEHHOM) (POpPMYJ/l OPraHUueCcKHX BellecTB
Y ypaBHEHHM XMMHWYECKUX peaklLMi, M3roTaB/MBaTh MOJEIN MOJIEKY/l OPraHMuUeCcKHUX BelecTB
JJ1S1 WUTFOCTPAL[MM UX XUMHAYECKOTO U TMPOCTPAHCTBEHHOT'O CTPOEeHUS;



c(hOpMHPOBAHHOCTh YMEHMM yCTaHAB/IMBaTh MPHHA/JIeKHOCTb U3yUeHHBbIX OpraHu4yecKux
BelleCTB 0 WX COCTaBy M CTPOEHUIO K OMpe/le/IeHHOMY K/acCy/Tpynre CoeJuHeHun
(yrneBoZopozbl, KHC/IOpPOJ, M  a30TCoJep)Kalljie  COeJMHeHWs, BbICOKOMOJIEKY/IspHbIe
coelMHeHMs1), JlaBaTb UM Ha3BaHUs I0 cucTeMaTuueckoit HoMmeHKnaType (IUPAC), a Takke
MIPUBO/JUTh TPUBHA/bHbIE HAa3BaHUSI OT/e/IbHBbIX OPraHMYeCKUX BellecTB (ITU/IEH, MPOMUJIEH,
alleTW/eH, STUIeHIJIMKO/b, TWLepUH, (eHos, ¢opMmaibAerus, aueTaabAerus, MypaBbHUHas
KHC/I0Ta, YKCYCHasi KMC/IOTa, OJIeMHOBasi KUC/I0Ta, CTeapuHOBasi KUC/IOTa, I/I0K03a, (pyKTo3a,
KpaxmaJl, LieJI/Ii0/103a, TJIULUH);

c(hOpMHUPOBAaHHOCTb YMEHUS OMpeJeNsiTb BUAbl XUMUUECKOM CBS3M B OpraHM4ecKuxX
coelMHeHUsX (OAUHApHbIE U KPaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUsI TIPUMEHSTb TIOJI0)KEeHUs] TeOPUM CTPOeHUs OpraHuueCcKUX
BemiectB A. M. ByrtnepoBa st 00bsICHEHHSI 3aBUCMMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHeHUs1 MacChl BeIlleCTB;

cOpMHPOBAHHOCTL YMEHUW XapaKTepu30BaTb COCTaB, CTpPOeHHWe, (Qu3Nueckue U
XUMHUUeCKUe CBOMCTBA TUITUYHBIX TIPe/ICTaBUTe/el pa3TMUHbIX K/IaCCOB OpraHMUeCcKUX BelleCTB
(MeTaH, 3TaH, 3TW/eH, TPOMWIeH, aleTuneH, Oyraguen-1,3, MerunOyrazueH-1,3, OGeH3om,
MeTaHOJI, 3TaHOJ/I, STU/IeHT/IMKO/b, T/IMLEePUH, (eHOJ, aleTa/lbJeru]i, MypaBblUHas U YKCyCHas
KUC/IOThI, TJIFOKO3a, Kpaxmas, Le/UTios03a, aMUHOYKCYCHasi KHC/I0Ta), W/IIHOCTPUPOBATh
reHeTUUeCKyr0 CBsI3b MeXXJy HHMH ypaBHEHHSMU COOTBETCTBYIOIIUX XUMUUECKHUX peakluid C
WICI0JIb30BaHNEeM CTPYKTYPHBIX (JOPMYJI;

c(hOpMHPOBAHHOCTb YMEHUSl XapaKTepu30BaTb HWCTOUHWKU YT/€BOJOPOAHOIO ChIPbs
(HedTh, TIPUPOAHBIM Ta3, Yroyib), CHOCOOBI UX TEpepabOTKM M TPaKTHUYeCKOoe TpHUMeHeHHe
MPO/IYKTOB TepepaboTKy;

c(hOpMHUPOBAaHHOCTb yMEHWW TMPOBOAUTH BBIUMC/IEHHSI 110 XWMHUUYECKHMM ypaBHEHUSIM
(mMaccel, 00bEMa, KOMMUECTBA MCXOJHOTO BelllecTBa WIM TPOJAYKTa PeakUud 10 W3BeCTHBIM
Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 UCXO/HBIX BEIeCTB U/ TIPOYKTOB PeaKL[1h);

c(OpPMHUPOBAHHOCTh YMEHUH BJIaJIeTh CUCTEMOM 3HaHW 00 OCHOBHBIX METO/aX HayuyHOTO
TO3HAHUSl, MCMOMb3yeMbIX B XWUMWUU TIPU M3yuyeHUU BeIeCTB U XUMHUYECKUX SIBJIeHUMN
(HabmogeHne, wW3MepeHWe, JKCIIEPUMEHT, MOJeIUpPOBaHKe), WCIO/Ib30BaTh CHCTEMHbIE
XUMHUUeCKUe 3HaHUSI [I7Is TIPUHSATUS PellleHN B KOHKPeTHBIX >KU3HEHHbBIX CUTYalUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

c(hOpPMHPOBAHHOCTb YMEeHUN COOJFOZIaTh TPaBW/a TI0/b30BAHMS XUMUUECKOW TTOCY/ION U
nabopaTopHBIM 000pyZIOBaHUEM, a TaKXKe MpaBw/ia 0OpallleHus C BeleCTBaMU B COOTBETCTBHHU C
WHCTPYKI[USIMH TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTBITOB,;

c(hOpMHUPOBAaHHOCTh YMEHUH TJIAaHUPOBAaTh UM BBIMIOJIHATE XUMUUECKUN JKCIIePUMEHT
(mpeBpallleHusi OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, MOJyyeHHe 3TUeHa U U3ydyeHUe ero
CBOWCTB, KaueCTBeHHbIe pEAKI[MM OpPraHWYeCKWX BeIIeCTB, JeHaTypauus OenKkoB TIpu
HarpeBaHWH, LIBeTHbIe peakliy 0Oe/KOB) B COOTBETCTBUH C MpaBWIaMH TeXHUKH 0e30macHOCTH
npy obpallleHuH C BellleCTBaMU U JlabopaTopHbIM 060py/i0BaHUeM, TIPeJCTaB/IsITh Pe3y/IbTaThl
XMMHUUECKOro SKCreprMeHTa B (opMe 3amucy ypaBHEHWW COOTBETCTBYIOLUX peakiuil U
(hopMynrpoBaTh BBIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

c(hOpMHPOBAHHOCTh YMEHWM KDPUTHYECKH aHa/JIM3UpPOBaTh XUMHUUYECKYI0 HWHGhOpMAIHIOo,
T0JlyuyaeMyto U3 pa3HbIX UCTOUHMKOB (CpefCcTBa MacCOBOU UH(opmaluu, VIHTepHeT U ApYyrux);

c(hOPMHPOBAHHOCTL YMEHHMM COOJI0JAaTh TpaBWIa SKOJOTUYECKH Iiesiecoo0pa3Horo
TIOBe/leHUs] B OBITYy W TPY/[OBOM /IeTEJIbHOCTH B LIe/sIX COXPaHEHWs CBOEro 3/[0pOBbsSl U
OKpY>Karolllel TIPUPO/HOM Cpe/ibl, 0CO3HaBaTh OMACHOCTb BO3/eHCTBUS Ha )KUBbIe OPraHU3Mbl



orpe/ieIEHHbIX OpraHWYecKWX BeLecTB, MOHMMasi CMblca mokaszaTens [I/JK, mosicHATb Ha
TprMepax CrocoObl YMeHBIIeHHUs U TIPeIOTBpALlleHHs] X BPeAHOTO BO3ZEHCTBHS Ha OPraHU3M
YyesioBeKa;

JUisi 00YJarol[uXCcsi C OrpaHUUeHHBIMU BO3MOYXHOCTSIMUA 370DPOBBSI: YMeHUe TPUMEHSITh
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX MeTO/]aX TT03HAHUS BEILL[eCTB U XUMUUECKUX sIBJIEHUIA;

A1 ClenbIX W /1aboBUAAIMX OOYYarOIUXCS: YMeHHe WCIOb30BaTh pesbedHO-
TOUYEUHYIO cucTeMy 00o3HaueHwi JI. Bpaiinist fyis 3amcy XUMU4ecKux (hopMy..

11 KJIACC

[TpeameTHbIe pe3y/nbTaThl OCBOEHHMsS Kypca «OOimjas W HeopraHWueckas XUMHSI»
OTpa’karoT:

c(OopMUPOBAaHHOCTb TIPEJICTAaB/IeHUM: O XHWMUUECKOW COCTaBJIsIIOIIEe ecTeCTBeHHO-
HayuyHOW KapTHWHBI MHUPA, POJIM XUMWUU B TIO3HAHWW SIBJIEHUM TIPUPObI, B (OPMHUPOBAHUHU
MBIIIIEHUS] W KY/IbTYPbl JINUYHOCTU, €€ (DYHKIJMOHA/JLHOW TPAaMOTHOCTH, HEOOXOAUMOW /st
pellieHWsT TIPAaKTUYeCKUX 3a/ad M SKOJIOTUYeCKH OOOCHOBAHHOTO OTHOIIEHUs K CBOEMY
3/J0POBBIO Y TIPUPOJIHOU Cpefie;

B/IaJileHre CHUCTeMOM XHWMUUeCKMX 3HaHWW, KOTOpasi BK/IKOUaeT: OCHOBOMOJIAraroijue
MOHATHS (XMMUYECKHUM 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTPOHHbIE OpPOUTAIM aTOMOB, WOH,
MOJieKy/sia, MOJb, MOJSIpHBIA 00BEM, BaJeHTHOCThb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeleHb
OKHCJIeHUsl, XUMHYecKas CBsI3b (KOBaJIeHTHas, WOHHAasg, MeTa/ulnyeckas, BOJOPOJHas),
KpDUCTQ//TMUeCKass  pelliéTka, TUMbl XUMHYECKUX  peakluii, pacTBOP, 3J€KTPOJIUTHI,
HEe3/IeKTPOJIUTHI, 37IeKTPOJIMTAYECKas AMCCOLMALIUS, OKHUC/IUTEb, BOCCTAaHOBUTE/b, CKOPOCTb
XMMHUYeCKOW  peakluM, XHWMHUUeCKoe paBHOBeCHe); TeOopMd U 3aKOHbl  (Teopus
3/IeKTPOJIUTUYECKON [AuccolMaly, mnepuoaudeckuii 3akoH [lI. U. MeHjeneeBa, 3aKOH
COXpaHeHUsI MacChl BeleCTB, 3aKOH COXPaHeHWs] W TpeBpalljeHWs] SHepruy MpyU XUMUUeCKUX
peakiLusix), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUM $3bIK XUMHWHM, MHPOBO33pEHUYECKHe 3HaHUs,
Jekalyie B OCHOBe IIOHMMaHWs TIPUYMHHOCTA M CHUCTEMHOCTM XHWMHWUYECKUX $SIBJIEHUU,
(hakTO/IOTHUECKHE CBE/IEHUS] O CBOMCTBAX, COCTaBe, MOTyYeHUH U 6e30macHOM MCI0/Tb30BaHUM
Ba)XHEHIIINX HEOPTaHUUYECKUX BEIECTB B OBITY U NMPAKTHUECKOM ZIeTe/TbHOCTH UeI0BeKa;

c(hOopMUPOBAaHHOCTb YMEHUI BbISIB/IATh XapaKTepHbIe MPU3HAKW TOHSTHH, YCTaHAB/IMBATh
WX B3aWMOCBS3b, UCIO/b30BaThb COOTBETCTBYIOIUE TOHATHS MPU OMUCAHUM HeOpraHWYeCcKUX
BeIleCTB U WX TMpeBpallleHuH;

c(hOpMUPOBAaHHOCTb YMEHUM MCMO0/Ib30BaTh XMMHUUYECKYI0 CHUMBOJIMKY [1JI1 COCTaB/IEHUS
(¢bopmys BelleCTB W ypaBHEHUM XUMHWYECKHMX peakiui, CUCTeMaTU4YeCKyr0 HOMEHK/IaTypy
(IUPAC) u TpuBHanbHble Ha3BaHUSI OT/e/bHbIX HeOpraHM4eCKUX BelecTB (yrapHblil ras,
VIJIEKUC/IBIA Ta3, aMMUaK, raméHasi U3BeCThb, HeraléHasi WM3BeCTb, NUTbeBas COJa, MUPUT U
Aipyrue);

c(hopMHPOBaHHOCTb YMEHU OTpe/iesiiTh BaleHTHOCTb U CTerleHb OKHCIeHUs] XUMUUYeCKHX
37IeMEHTOB B COeIMHEHUSIX Pa3/IMUHOIO COCTaBa, BUJl XUMUUYECKOM CBsA3U (KOBa/IeHTHasl, MOHHas,
MeTaJl/TuecKasi, BOJJOPO/IHasi) B COeAUHEHUSX, TUIl KPUCTA/JJIMUeCKOW PelIéTKU KOHKPEeTHOTO
BelllecTBa (aTOMHasi, MOJIeKY/sipHasi, MOHHasl, MeTas/ulduecKasi), XapakTep Cpefilbli B BOJHBIX
pacTBOpax HeOpraHUYeCKUX CoeIMHeHU;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHaBIUBaTh MPHUHAZJ/I€XHOCTh HEOPraHWYEeCKUX Bell[eCTB
0 UX COCTaBY K OMNpezie/IeHHOMY KJIacCy/TpyIie CoeJuHeHHH (TIPOCThIe BelllecTBa — MeTaslylbl U
HeMeTaJ/l/Ibl, OKCH/Ibl, OCHOBaHUs1, KUC/IOThI, aM(OTepHble TUAPOKCU/IbI, COJIN);



c(hOpMHPOBAaHHOCTb YMEHWM pacKpblBaTb CMBICA Mepuogudyeckoro 3akoHa [I. W.
MeH/lefleeBa W [IeMOHCTPHUPOBaTh €r0  CHUCTEMATHU3UPYIOIIYI0, OOBSICHUTE/NLHYIO U
MPOrHOCTUYECKYHO (PYHKLIWY;

c(hOpMHPOBAaHHOCTb ~YMEHMI  XapaKTepu30BaTb 3/€KTPOHHOE CTPOEHWe aTOMOB
XUMHUYeCKUX 37ieMeHTOB 1—4 nepuo/oB [Tepuogrueckoii cucTeMbl XUMUUeCKUX 3/ieMeHToB 1. U.
MeHpeneeBa, WCIONb3ysl TIOHATUSL «S-, P-, d-37eKTPOHHBIE OpPOWUTANN», «IHEPreTHUYecKue
YPOBHU», OOBSICHATH 3aKOHOMEDHOCTH W3MEHEHUS] CBOWCTB XWMHUYECKHUX 3/IeMEHTOB U UX
coeJJMHEHMH 10 nepuoam u rpynnam [leproauueckoli cucTeMbl XMUMUUECKUX 31eMeHToB [. U.
MeHpeneeBa;

chOPMHPOBAHHOCTL YMEHWM XapaKTepu30BaTh (OMUCHIBATH) OOIMEe XUMHUECKHE
CBOMCTBa HEOPraHWYeCKWX BeIeCTB pa3/MUHbIX K/IacCOB, TOATBEpPXKJaTh CyllleCTBOBaHUE
reHeTUYeCKOM CBSI3U MeX]y HeOpraHWuecKMMHU BelleCcTBaMU C T[IOMOLLIbI0 ypaBHEHUM
COOTBETCTBYIOILIMX XUMHUYECKUX peaKL1i;

c(hOpMHUPOBAHHOCTL YMEHUSI KIaCCU(PUIIMPOBaTh XMMHUUECKHe peaki[uu I0 pa3/uyHbIM
rpu3HakaMm (YUCAy W COCTaBY pearupyroluxX BelecTB, TersioBoMy 3(QeKTy peakiuy,
M3MEeHEeHUIO CTeleHel OKHUC/IeHUs 3/IeMEeHTOB, 00PaTUMOCTH PeakLvy, YJaCTHIO KaTalu3aTopa);

c(hOpMHPOBAHHOCTh YMEHMI COCTaB/ISATh YPaBHEHUST peaKLUi pa3/iInyHbIX TUIIOB, TIOJIHbIE
Y COKpaIlléHHbIe YpaBHEHUsI peakIMii MOHHOTO OOMeHa, YUMUThIBasi YC/IOBHS, MPU KOTOPBIX 3TU
peaki[uu UAYT 0 KOHIIa;

c(hOpMHUPOBAaHHOCTb YMEHHM TIPDOBOAUTL peakluy, MOATBEP)KAaAlolle KaueCTBEeHHbIN
COCTaB pa3/MyHbIX HEOpPraHWYecKuX BeIecTB, paclo3HaBaThb OMNBITHBIM MYTEM HOHBI,
TIPUCYTCTBYIOIIIME B BOAHBIX paCTBOpaX HeOPraHUUeCKUX BellleCTB;

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKpbIBaTh CYIIIHOCTh OKHC/IWTETbHO-BOCCTAHOBUTEBHBIX
peaKIuii TT0CPeICTBOM COCTaBJIeHHSI 37IEKTPOHHOTO OaslaHca 3TUX peakI[yii;

c(hOpPMHPOBAHHOCTb YMEHHUM 00BSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYeCKOH peakiuy OT
pa3MuUHbIX (DaKTOPOB; XapakTep CMeIleHUss XUMHUUYeCcKOro paBHOBECHS B 3aBUCUMOCTH OT
BHeIITHero Bo3elicteus (puHuur Jle [larenbe);

c(hOpMHPOBAaHHOCTh YMEHUM XapaKTepu3oBaTb XUMUUeCKHe TMPOLIeCcChl, Jekallie B
OCHOBe TIPOMBILLJIEHHOTO TOTy4YeHUsI CePHOM KUCJIOThI, aMMUaKa, a Takke c(hOpMHUPOBAHHOCTh
npe/icTaB/ieHuii 00 OOIIMX HAayuHBIX TMPUHIMIIAX U SKOJIOTHUECKHX IMpobieMax XUMHUUYECKOTO
TIPOM3BO/ICTBA;

c(hOpMHPOBAaHHOCTb YMEHHWIM TIPOBOJAUTH BbIYUC/IEHUSI C UCIOIb30BaHUEM TOHSTHS
«MaccoBasi ZIO/is Bell[eCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B TPU XUMHYEeCKUX
peakiusiX, MacChl BelljecTBa WM 0OBbEMa ra3oB 10 W3BECTHOMY KOJIMUECTBY BeIeCTBa, Macce
win 00BEMY OJJHOTO W3 YUaCTBYIOI[MX B Peakl[UM BeLecTB, TeryioBoro 3¢ddekra peakiuu Ha
OCHOBe 3aKOHOB COXPaHEeHUsI MacChl BellleCTB, NIpeBpall{eHus] U COXPaHeHUs SHePTruu;

c(hOpMHPOBAHHOCTb YMEeHUN COOJFOZIaTh TPaBW/a TOh30BAHMS XUMUUECKOW TTOCYI0N U
nabopaTopHbIM 000pyZOBaHUEM, a TaK)Ke MpaBU/ia 0OpallleHusi C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKI[USIMH TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTTBITOB,;

c(hOpMHUPOBAaHHOCTh YMEHUI TMJIaHUPOBAaTh M BBIMOJHATE XUMUUECKUN 3KCIIePUMEHT
(pasnokeHue TIePOKCHJA BOJAOPOAA B TIPUCYTCTBUM KaTalW3aTropa, OMpefesieHrne Cpejibl
PacTBOPOB Bel[eCTB C TOMOII[bI0 YHUBEPCAJbHOTO WHAUKATOPA, BUSHUE pa3/TMUHbIX (haKTOPOB
Ha CKOpPOCTh XWMHUECKOW peakI[iH, peaklud WOHHOro oOMeHa, KaueCTBeHHble peaklud Ha
cynbdar-, kKapboHaT- U XJIOPU/-aHUOHBI, HA KaTUOH aMMOHWSI, PellleHHe SKCIepUMeHTaTbHbIX
3ajau 1o TemMaM «MeTamibl» U «HemeTa/uibl») B COOTBETCTBUM C TpaBUaMM TeXHUKHU
6e3omacHocTy 1ipu 0bpalljeHUH C BellleCTBaMU U JlabopaTOpHBIM 000py/J0BaHKEM, MPe/ICTaB/IsATh



pe3y/nbTaThl XWMHUECKOro SKCliepuMeHTa B (opMe 3alMCh YpaBHEHUM COOTBETCTBYIOIIUX
peakiuii ¥ (hOpMy/IUpPOBaTh BLIBOZBI HA OCHOBE 3TUX Pe3y/bTaToB;

c(hOpMHPOBAHHOCTh YMEHWM KPUTHUUECKU aHa/JW3UpOBaTh XUMHUUECKYI HHOpMaIuio,
ToJy4yaeMyl0 W3 pa3HbIX HCTOYHMKOB (CpeJCTBa MacCOBOM KOMMYHUKalUu, VIHTepHeT u
APYTHX);

cOpPMUPOBAHHOCTh YMeHUH COOJMIOAATh TIpaBW/a SKOJOTHYECKH 1ies1iecoo0pa3Horo
TIOBe/IeHUs] B OBITYy W TPY/OBOH /IeATEJILHOCTH B IIe/IIX COXPaHEHWs CBOEro 3/[0pOBbsS U
OKpY’Karollleid TPHUPOIHOM Cpejibl, 0CO3HABATh OIMACHOCTb BO3/IeliCTBUSI Ha >KHBble OpraHWU3MbI
orpe/ie/IéHHBIX BeILeCTB, MOHUMasi CMbICT rokasatesisi [T1K, rmosicHITh Ha TipuMepax CriocoObl
yMeHbllIeHUs ¥ TIpeJj0TBpallleHtsl UX BPeJHOT0 BO3/IefiCTBHUSI HAa OPraHW3M Ue/l0BeKa;

JUIs 00YyJaroluXCcsi C OrpaHUUeHHBIMM BO3MOXXHOCTSIMU 37I0POBbSI: YMeHUEe TPUMEHSITh
3HaHUs 00 OCHOBHBIX JJOCTYITHBIX MeTO/[aX TT03HAHUS BEIL[eCTB U XUMHUUeCKUX SIBJIEHU;

JUI  ClernbiX W CAabOBUIAMIMX OOYYarIUXCsA: YMeHWe WCIOoIb30BaTh pebedHOo-
TOUEUHYIO0 CUCTeMy 0003HaueHui JI. Bpaiins Ay 3anmicy XUMUYecKux (GopMy/l.



TEMATHNYECKOE IVNTAHUPOBAHMUE

10 KJIACC
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pecypchbl
Pa3zgen 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKON XUMUM
[IpeameT oprannueckoit xumuu. Teopusi
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1.1 CTPOeHHsI OpraHUYeCcKuX coeZiIuHeHui A. 3
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' a/IKaJUeHbl, aJIKUHbI https://m.edsoo.ru
bubmmoteka IIOK
2.3 A 2
poMaTHuyecKue yrjeBoA0pO/bl https://m.edsoo.ru
24 [IpypoaHbIe UCTOUHUKHU YII€BOLOPOOB U 3 1 bubnnorexa [JOK
’ ux nepepaboTka https://m.edsoo.ru
Nroro no pazgeny 13
Pa3zpen 3. Kuciopoacoaepikaijue opranHiyeckie coeJuHeHUs
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bu6nunorexa LIOK

3.3 Yy 3 1
T7IEBOJbI https://m.edsoo.ru

Wtoro no pazgeny 13

Pa3pen 4. A3oTcoaepikaijyue opraHiyecKkue coeJuHeHUs
bub6nmoreka [IOK

4.1 AMUHBI. AMMHOKHUC/IOTEL. benku 3
https://m.edsoo.ru

Nroro no pazgeny 3

Pa3pen 5. BbicOKOMoOJ1eKy/IipHbIe COeAUHEHUS

bubnunoreka LIOK
https://m.edso0.ru

5.1 [Inactmaccel. Kayuyku. BosiokHa 2

WNtoro no paspeny 2
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11 KJTACC

Ko/muecTBo yacos JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Konrposibubie  IIpakTHueckue
NporpamMmMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3pgen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue aToMmoB. [Teproanueckuii 3aKoH
P proA bu6mmoreka [IOK
1.1 v [lepuoanueckas cuctema XUMUYeCKUX 3
https://m.edsoo.ru
snemeHToB /1. 1. MeHpeneeBa
1o Crpoenue BetiectBa. MHoroobpasue 4 bubnnoreka [JOK
' BeLIeCTB https://m.edsoo.ru
bubmuorexa [JOK
1.3 X 6 1 1
HMITECIHE peaidti https://m.edsoo.ru
Nroro no pasgeny 13
Pa3pen 2. Heoprannuyeckasi XuMus
b K
2.1 Mertasnibl 6 1 nommorexa LIO
https://m.edsoo.ru
b K
2.2 Hemetannsl 9 1 1 nommorexa LIO
https://m.edsoo.ru
53 CB$I3b HEOPraHUYECKUX U OpraHhueCcKux 9 bubnuorexa [JOK
' BeI[eCTB https://m.edsoo.ru
Wroro no paspeny 17
Paszpen 3. XuMusa U Ku3Hb
b K
3.1 XUMHUS U )KU3Hb 4 nommorexa L1O
https://m.edsoo.ru
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Nroro no paspeny
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IIOYPOYHOE IVTAHUPOBAHUME

10 K/TIACC
No Ko/muyecTBo yacos DIeKTpPOHHBIE IU(POBbIE
w/n Tema ypoka Beero KonTponbabie IIpakTHueckue oOpa3oBaTe/bHbIE
padoThI padoThI pecypchbl
1 [IpeameT opraHMuecKol XUMUU, eé 1 bubnuorexa [JOK
BO3HMKHOBEHHE, Pa3BUTHe U 3HaUeHHe https://m.edsoo.ru
Teopusi cTpoeHUs1 OpraHuYeCcKux
2 coe,z?HHeHlff/i A. M. EYTJIEDOBEI, eé OCHOBHbIe 1 Bubmiorexa LIOK
https://m.edsoo.ru
T10JI0XKEeHUS
[TpeacraBnenyve o KnaccupuKaluu
3 opraHuyecKux BeljecTB. HomeHk/atypa 1 bubnnoreka [JOK
(cucremaTHuecKasi) ¥ TpUBUAJIbHBIE https://m.edso0.ru
Ha3BaHUs OPraHUYeCcKUX BelecTB
4 AJIKaHBI: COCTaB U CTPOEHNe, 1 bubnnoreka [JOK
TOMOJIOTUYeCKUH Psify https://m.edsoo.ru
5 MertaH ¥ 5TaH — npocTeunime 1 bubnmnoreka [JOK
TIpe/ICTaBUTe/N aJTKaHOB https://m.edsoo.ru
. bubnmnorexa [JOK
6 AJIKeHBI: COCTaB U CTPOeHHe, CBOKCTBA 1
https://m.edsoo.ru
. OTWJIEeH Y MIPOIWJieH — TIpPOoCTeMliire 1 bubnuoteka [JOK
TIpe/ICTaBUTENN aJTKEHOB https://m.edsoo.ru
8 [MpakTrueckas pabora Ne 1. «ITonyuenuve 1 1 bubmuorexa [IOK
3TUJIEHA U U3yYeHHe ero CBOWCTB» https://m.edsoo.ru
Ankapvensl. byraguen-1,3 u BuGmiorexa 1IOK
9 mMetunOyTagueH-1,3. [Tonyyenue 1

CUHTETUYeCKOr0 KayuyKa U pe3uHbl

https://m.edsoo.ru
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ANKUHBI: COCTaB M 0COOEHHOCTH CTPOEHHS,

10 rOMOJIOTUYeCKUM psifl. AljeTUIeH — bubmorexa LIOK
o https://m.edsoo.ru
MIPOCTEMIININ TIPe/|CTaBUTEb aTKUHOB
1 BbrurciieHus o ypaBHeHUIO XUMUUECKON bubmumoreka [IOK
peakiuu https://m.edsoo.ru
1 ApeHbl: 6eH30/1 ¥ TOMy0J1. TOKCUYHOCTD bubnuorexa [JOK
apeHoB https://m.edsoo.ru
13 ['eHeTHueckas CBS3b yI/1eBOLOPO/OB, bubmuorexa [JOK
TIPUHA/IJIEXKAIHUX K pa3/IMUYHbIM KlaccaM https://m.edso0.ru
[TpupozHbIe NCTOUHHKHU YT/I€BOLOPOZOB:
14 H;)H[?O,I;LHHBII‘;I ras u HOHYTIZEIQ He/;)TIS)IHiIe rassl Bubmiorexa LIOK
- ’ https://m.edsoo.ru
He()Tb ¥ MTPOAIYKTHI €€ repepaboTKu
[Tpupo/HbIe UCTOUHUKHU YT/IEBOIOPOJOB:
15 n[fné)o;nblﬁ ras v nonyT}};;e He'g)TE)IH’SIe rassl bubmorexa LIOK
- ’ https://m.edsoo.ru
He()Tb ¥ MTPOAIYKTHI €€ repepaboTKu
16 KonTtposnbHast paboTa o paszeny bubnmnorexa [JOK
«YT/1eBOZ0OPO/IbI» https://m.edso0.ru
17 [IpenenbHbIe OJHOATOMHbBIE CITUPTHI: bubnnoreka [JOK
METaHOJI ¥ 3TaHo/1. BomopogHas cBsi3b https://m.edsoo.ru
18 MHoroaTtomHsIe CIIUPTHI: STUIEHIIMKOJIb U bubnnorexka [JOK
TJTULIEPUH https://m.edsoo.ru
19 deHO: CTpOeHHe MOJIeKY/Ibl, PU3nyeckue u bubnmnorexa [JOK
XUMUYECKHe CBOUCTBA, TPUMeHEeHHe https://m.edsoo.ru
20 Anbgeruzpbl: popmanbaeru/ v aljeTaabAeri/. bubnuorexa [JOK
AreToH https://m.edsoo.ru
71 O/IHOOCHOBHBIE TIpe/ie/bHbIe KapOOHOBBIE bubnmoreka [JOK
KHCJIOTBI: MypaBbUHAsI U YKCYCHast https://m.edsoo.ru
22 [MpakTrueckas pabota Ne 2. «CBoticTBa bubnuorexa [IOK
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pacTBOpa YKCYCHOM KUC/IOThI»

https://m.edsoo.ru

73 CTteapuHOBasi U 0JIEMHOBAs1 KUCIOThI, KaK bubnuorexa [JOK
TIpe/ICTAaBUTE/TU BBICIIIMX KapOOHOBBIX KMC/IOT https://m.edsoo.ru
24 Mblj1a KaK COJIH BBICIITHX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, UX MOMOIL[ee JIeHCTBHe https://m.edsoo.ru
CriokHble 3(pUpbI KaK IMPOU3BO/HbIE
Pup P A bubmuorexa [JOK
25 KapOOHOBBIX KUC/IOT. ['MAPOTN3 CITOKHBIX
https://m.edsoo.ru
3¢1poB
%6 JKupsbl: Tuiponn3, pUMeHeHue, bubnnorexa [HOK
Orosoruyeckasi poJib )XMPOB https://m.edsoo.ru
YrieBoabl: cOCTaB, Knaccu(ukarysi.
‘:q ukcay bubmuorexa [JOK
27 BaxkHeliive npeicTaBUTENN: TJIFOKO34,
https://m.edsoo.ru
¢dbpykTo3a, caxapo3a
)8 Kpaxman u 1esito/i03a Kak NpUupoziHbie bubnnorexa [HOK
TTOJTUMEPBI https://m.edso0.ru
KonTtposnbHast pabota o paszen
29 Kucio 0/1CO, pe Kalye E I"EHI/I}‘IJGCKI/IG Brbmiorexa LIOK
«
POACOASPRALLHE OP https://m.edsoo.ru
COeJIJTHEeHUS»
bub6 OK
30 AMUHBI: MeTU/IaMUH U aHWIUH Homwotexa L1
https://m.edsoo.ru
AMHHOKHC/IOTHI KaK aM(oTepHbie
Gorep bubmuorexa [JOK
31 OpraHhuvecKue COeJUHEHUs], UX
https://m.edsoo.ru
Ouosiornyeckoe 3HaueHue. [lenTuabl
3 besiku Kak npupogHbie bubnnorexka [JOK
BBICOKOMOJIEKY/ISIPHBIE COeTUHEHUST https://m.edsoo.ru
33 OcCHOBHbIE IOHATHS XUMUU bubnmoreka [JOK
BBICOKOMOJIEKY/ISIPHBIX COeIMHEHHI https://m.edsoo.ru
34 OcCHOBHbIE MeTO/IbI CUHTe3a bubnmoreka [JOK
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BBICOKOMOJIEKYJ/IAPHBIX COE;[I/IHGHI/II‘;I.

[TnacTMaccel, Kay4yKu, BOJIOKHA

https://m.edsoo.ru
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11 KJTACC

KosmmuecTBO yacos

Ne J/1IeKTpOHHBIe I{U(POBbIE
Tema ypoka KonTponbabie IIpakTHueckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI

1 XYUMUUeCKU 3/ieMeHT. ATOM. DeKTPOHHast 1 bubmuorexa [JOK
KOH(UTyparyst aTOMOB https://m.edsoo.ru
[Tepuoanueckuii 3akoH U [lepuoanueckas

5 CHCTeMa XMMHUeCKux 3y1emMeHToB [. U. 1 bubnnoreka [JOK
MeHiesieeBa, UX CBSI3b C COBPEMEHHOM https://m.edsoo0.ru
TeopHrel CTPOeHUs aTOMOB
3aKOHOMEpHOCTH U3MeHeHUs CBOVCTB
XUMUUECKUX 3JIEMEHTOB U UX COeAUHEeHUM 110

3 CpyIIiaM U repuoziam. 3HaueHue 1 bubnnoreka [JOK
TePUOJUUYECKOT0 3aKOHA U CUCTEMBbI https://m.edsoo0.ru
XUMUYeCcKux 31eMeHToB .M. MeHnjeneeBa B
Pa3BUTHH HayKU
CTpoeHue BelllecTBa. XMMHUUeCKasl CBSI3b, €€

P B . bubnmnoreka [JOK

4 BH/IbI; MEXaHHU3MbI 00pa30BaHusI KOBaJIeHTHOMH 1

https://m.edsoo.ru
cBs3U. BomopopHas cBsi3b
BasieHTHOCTb. D/1eKTPOOTPHULIaTeTbHOCTb.

5 Crernens okuc/ieHus. Beecrsa 1 bubnnoreka [JOK
MOJIEKY/IIPHOTO ¥ HEMOJIEKYJISIPHOTO https://m.edsoo.ru
CTpOeHUst
[ToHsiTHe 0 AUCIIepCHBIX cucTeMax. VIcTUHHBIe

’ ATICTIEP v , Bubnmotexa LIOK
Yl KOJIJIOWJHbIe pPacTBOPbI. MaccoBasi f1o/st

AHPIEP P A https://m.edsoo.ru
BelllecTBa B pacTBOpe
7 Knaccudukarys 1 HoMeHKIaTypa 1 bubnuorexa [IOK
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HeopraHWuecKux coefiluHeHuN. ['eHeTHUecKast
CBs13b HEOPraHWYeCKUX BeleCTB, Pa3/IMUHbIX
KJ1aCcCOB

https://m.edsoo.ru

Knaccudukaiiys XuMUUeCcKUx peakiiuii B
HeOpraHU4eCcKO! U OpraHnyecKor XUMHH.

bubmuorexa [JOK

8 3aKOH COXpaHeHHs MacChl Bell[eCTB; 3aKOH
P HHECTES https://m.edsoo.ru
COXpaHeHUs Y TIpeBpallleHys] SHepruu Npu
XUMHUUECKUX PeaKLUsIX
9 CkopocTb peakiyid. O6paTUMble peaKI|H. bubnuorexa [JOK
XWMHYecKoe paBHOBeCHe https://m.edsoo.ru
[MpakTryeckas pabora Ne 1. «BnusiHue
10 pa3MuHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLum»
DJIeKTpoJIUTHYecKas auccoumauus. [Tonsitrie o
1 BO/IOpPOZIHOM M0Ka3arese (pH) pacTtBopa. bubnunoreka [JOK
Peakiun HOHHOTO 0OMeHa. ['naposn3 https://m.edsoo.ru
OpraHUuecKrWX U HeopraHMUecKux BelecTB
OKHCUTeTbHO-BOCCTaHOBUTE IbHbIE PeaKLUHU.
peaxti bubnmnoreka [JOK
12 [ToHsITHE 00 371EKTPO/IM3€e paciyiaBoB U
. https://m.edsoo.ru
pacTBOPOB coJiei
13 KontponbHast paboTa 1o paszeny bubnnoreka [JOK
«TeopeTrueckrie OCHOBbI XUMUK» https://m.edsoo.ru
MeTtasibl, ux noJsioxkeHve B Ilepuoanueckou
cucTeMe XMMHUYeCcKux sieMeHToB [1. U.
A Bu6mmorexa IJOK
14 MeH/jesieeBa U 0COOEHHOCTH CTPOEHUST
o https://m.edsoo.ru
aTomoB. Ob1ue ¢r3nueckre CBOMCTBA
MeTaJl/IoB
15 CriiaBbl MeTaIIOB. DJIEKTPOXUMUYECKUU P, bubnuorexa [IOK
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HarpspKeHWH MeTasl/ioB

https://m.edsoo.ru

XyMuuecKre CBOMCTBA Ba)KHEUIIINX MeTa/lJIOB

16 ( o . . . bubnmoreka [JOK
HaTpuH, Kaauk, KaabL{ui, MarHUi,
P, HATHH, HAH M https://m.eds00.ru
aIFOMUHUN) U UX COeJUHEeHU
17 XyMUUecKre CBOMCTBa XpoMa, MeIu U UX bu6mmoreka [IOK
coeuHeHuI https://m.edso0.ru
18 XrMHUUeCKre CBOMCTBA LIUHKaA, JKeje3a U Ux bubnmoreka [JOK
coeIMHeHUH https://m.edsoo.ru
[TpakTrueckast pabora Ne 2. "PeriieHue
P P bu6mmoreka [IOK
19 9KCIepUMeHTa/IbHbIX 3aZiau 110 Teme
) https://m.edsoo.ru
«MeTasb»
HemeTtannel, ux nonoxkenue B Ilepuoanueckon
proA bubmuorexa [JOK
20 CUCTEME XUMUYECKUX 371eMeHTOoB /1. U.
https://m.edsoo.ru
MeH/je/ieeBa 1 0COOEHHOCTH CTPOEHUS] aTOMOB
dusnyeckue CBOKCTBa HEMETa/I/IOB.
bu6mmoreka [JOK
21 Annotponusi HeMeTasioB (Ha TIpUMepe
https://m.edsoo.ru
KHUC/I0po/a, cepsl, hocdopa u yrieposa)
oy XVMUyecKue CBOMCTBA rajoreHoB, Cepbl U UX bubnnorexka [JOK
COeMHeHUI https://m.edso0.ru
73 XuMuyeckue CBOMCTBA a30Ta, (hocdopa U Ux bubnnoreka [JOK
COeMHeHUI https://m.edso0.ru
24 XVMHUUeCKre CBOUCTBA yTrepo/a, KpeMHUs U bubnmnoreka [JOK
UX COeUHEeHHNH https://m.edso0.ru
75 [IpyMeHeHre Ba)KHEMILIMX HEMeTasVIOB U UX bubnnoreka [JOK
CoeHeHu https://m.edso0.ru
O0o0011IeHre ¥ CUCTeMaTH3al|sl 3HaHUH 110
. H bu6mmorexa [IOK
26 TeMe «HemeTtas/ibl». BeluncieHus 1o

YPaBHEHUAM XUMHWUYECKUX peaKL[I/Iﬁ n

https://m.edso0.ru
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TepMOXHUMHUUeCKHe paCT-IéTI:I

[TpakTrueckast pabota Ne 3. «PelieHue

bubmuorexa [JOK
27 SKCIIePUMEHTA/IbHBIX 3a7a4 I10 TeMe 1
https://m.edsoo.ru
"Hemetasbl"»
)8 KonTponbHast paboTa 1o TemaMm «MeTasiib» 1 1 bubnunoreka [HOK
«HemeTanbi» https://m.edsoo.ru
79 Heopranuueckue 1 opraHuueckue KUc/aoThl. 1 bubmumorexa [IOK
Heopranunueckrie ¥ opraHiuecKre 0CHOBaHHS https://m.edsoo0.ru
AmMdoTepHbIe HeopraHU4ecKue 1
30 opraHuyeckue coefrHeHus. ['eHeTUecKas 1 bubnuorexa [JOK
CBSI3b HEOPTAaHUYECKUX U OPraHUYeCcKuX https://m.edsoo.ru
BeL|eCTB
Posib xumMun B 06ecrieueHUH IKO0JIOTHUeCKOM,
31 JHEPreTUYeCcKOo U MUILeBOI 6e30MacHOCTH 1 bubmorexa LIOK
’ https://m.edsoo.ru
Pa3BUTUU MeAULIUHbI
[TpencraBnenus 06 00X HAYYHBIX
32 ns)nﬂunnax HpOMbIH_IJII:iIHOFO }ll'ltf)ﬂy‘-IEHI/Iﬂ 1 bubmorexa LIOK
. https://m.edsoo.ru
B&)KHEUILIMX BeleCTB
bu6mmoreka [IOK
33 UesioBeK B MUpe BellleCTB ¥ MaTepuasioB 1 https://m.eds0o.ru
bu6mmoreka [IOK
34 XWUMUS U 3[,0POBbe YesioBeKa 1 https://m.eds0o.ru
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YYEBHO-METO/INYECKOE OBECIIEYEHME OBPA30OBATEJIBHOI'O
IIPOIIECCA
OBSI3ATE/TbHBIE YUEBHBIE MATEPHAJIBI I/IST YUEHIKA

H.E.Ky3uenona, U.M.Turosa, H.H.I'apa «Xumus 8»

H.E.Ky3uenoBa, U.M.Turosa, H.H.I'apa «Xumusa 9»

METOJUYECKHUE MATEPUAJIBI /11 YUUTEJIA

DN ®POBBIE OBPASOBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETA
NHTEPHET

bu6mmoreka [IOK
https://m.edsoo.ru
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