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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeHEro 001Iero oopa3zoBanus papadorana Ha ocHoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273 -
@3 «O6 obpaszoBanuu B Poccuiickoit depepannny, TpeOOBaHHH K pe3ybTaTaM OCBOCHUS (eiepalbHON 00pa30oBaTeIbHOM MPOrpaMMbl CPETHET0
obmero oopazoanus (POIT COO), nmpeacrapneHHbIX B DeepaibHOM TOCyIapCTBEHHOM 00pa3oBaTenbHOM ctanaapte COO, ¢ yuérom
Konnenmun npernoaaBanus yaueOHOTo npeaMeTa « XUMMHs» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoii @enepanun, peain3yonx OCHOBHbIE
oOpasoBaresbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit deneparnuu Ha nepuof 10 2025 romay
(Pacnopsiokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXOJIOB K pa3pabOTKe MPOrpaMMBbl 0 XUMUHU, K OTIpeieNIeHUI0 001Iel cTpaTeruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHS
oOyJaromuxcsi cpeicTBaMu yaeOHoro npeaMera « Xumust» 11 10—11 kiraccoB Ha 6a30BOM YPOBHE COCTABHITU KOHIICTITYJILHBIE TTOJTOXKCHHS
OI'OC COO o B3auM00OYCIIOBIICHHOCTH 1IEJICH, COJEPIKaHMs, PE3YIbTaTOB OOYUYECHHS M TPeOOBAaHUN K YPOBHIO ITOJATOTOBKU BBIITYCKHUKOB.

Xumuuaeckoe 00pa3oBaHue, MOTydyaeMoe BHITYCKHUKaMHU 00111e00pa30BaTeIbHON OPTaHU3aIiH, SBISETCS HEOThEMIIEMON YacThIO UX
oOpazoBaHHOCTH. OHO CITY>KUT 3aBEPIIAIOIIMM ITAIOM pean3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX [[EHHOCTEH,
MPUCYIIHNX IEIOCTHONW CHCTEME XUMHUECKOT0 00pa3oBaHusl. DTH EHHOCTH KacaroTcs MO3HAHUS 3aKOHOB IPUPOIBI, POPMUPOBAHHS
MHUPOBO33PEHHUS U OOIIEH KyIbTYPhl YETIOBEKA, a TAKXKE IKOJIOTUYECKHU 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie.
Peanmzyercs xumMudeckoe 0OpazoBaHne 00yJarOIUXCs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus CPEACTBAMHU YIEOHOTO TpeaMeTa « XUMHS,
COJIep>KaHue U MOCTPOEHUE KOTOPOT'O ONpeAeNeHbI B IPOrpaMMe M0 XUMHH ¢ y4ETOM crienu(UKA HAyKU XUMUH, €€ 3HaUeHUs B TO3HAHUH
MPUPOJIBI M B MATEpUAIbHON )KU3HH OOIIECTBA, a TAKKE C YIETOM OOIIMX LEIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHHE
CHCTEMBI cpefiHero obiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAYK UTPaeT 0coOYI0 pOJib B COBPEMEHHOM IIUBUIIM3ALMH, B CO3aHUN HOBOW Oa3bl
MaTepHalbHON KyabTypbl. OHa BHOCUT CBOH BKIJIaJ B (POPMUpPOBAaHUE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHUS, B CO3/1aHUE 1IEJTOCTHOTO
MIpe/ICTaBICHUs 00 OKPY’KAIOLIEM MHUpE KaK O €IMHCTBE IPUPOJIbI U YeNIOBEKa, KOTOpoe GOpMUPYETCS B XMMHUU HA OCHOBE ITOHUMaHUS
BEIIECTBEHHOI'O COCTAaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3M MEX/ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU 00JIaCTSIMU
MIPUMEHEHHUSL.

TecHo B3aMMOAEHCTBYS C IPYTHMHU €CTECTBEHHBIMU HayKaMH, XUMHsI CTaJla HEOThEMJIEMON 4aCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM
YCIIOBUEM YCIIEIIHOTO TPYAA U KHU3HU Kaxa0ro wieHa obmectBa. CoBpeMEeHHasi XUMUS KaK HayKa CO3MJIaTeNbHasA, KaK HayKa BBICOKHX
TEXHOJIOTUI HalpaBJieHa Ha pellieHHe IMT00aNbHbIX Mpo0IeM YyCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOA,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B cooTBercTBUU ¢ 00IIMMU IIENSIMU M IPUHIIUIIAMU CPEHEro 00I1ero oopazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccsl,
0a30BbIil YPOBEHb U3yUYEHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIBTYPHYIO MMOATOTOBKY 00Y4aIOIUXCs, HEOOXOAUMYIO UM JUIsSt
BbIPAOOTKH MUPOBO33PEHYECKIX OPUEHTUPOB, YCIICITHOIO BKIIOUYEHUS B )KU3HB COLIMYMa, TPOJAOIDKEHHS 00pa30BaHus B pa3IMUHBIX 00acTsX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CoCTaBISFOIIMMHU TIpeIMETa «XUMUSD SIBISIOTCS 0a30BbIe Kypchl — «Oprannyeckas XuMmus» u «O011as 1 HeopraHudecKasi XUMUs,
OCHOBHBIM KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKHU: CCTEMa 3HAHUN M0 HEOPraHMYECKON XUMHUH (C BKIIOUEHHUEM



3HaHUI U3 001Iel XUMUH) U OpraHndecKoi xuMuu. GopMUpoOBaHKE TaHHOW CHCTEMBI 3HAHUH NTPU U3yYCHUH TIPEMETa 00ecriednBaeT
BO3MOYKHOCTh PACCMOTPEHHSI BCEr0 MHOI000pa3ysl BEIIECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanust KypcoB — «Opranndeckas XuMusi» 1 «O0mias 1 HeopraHudeckasi XuMush» cpopMupoBaHa B IporpamMme Mo XUMHU
Ha OCHOBE CUCTEMHOT'0 MOAX0/1a K U3yYEeHHUI0 y4eOHOro MaTepualia 1 00ycloBjIeHa HCTOPUUECKH 0O0CHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
OIIpeIeIEHHBIX TEOPETUUYECKUX YPOBHSAX. Tak, B Kypce OpraHM4ecKOi XMMHUU BELIECTBA paCCMaTPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOpUHU
CTPOCHMSI OPraHUYECKUX COCIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX IIPEJICTaBICHUNA O CTPOEHUM BelecTB. CBeneHUS
00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCSA B Pa3BUTHUU — OT YIJIEBOAOPO/IOB JI0 CIOKHBIX OMOIOTHYECKH aKTUBHBIX COeTUHEeHUH. B kypce
OpPraHUYeCKOM XMMMHU MOITY4ar0T Pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHMsl I€PBOHAYAJIbHbIE IPECTABICHUS O
XHUMHYECKOH CBSI3M, KJIAaCCU()UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOH PEaKIIHH.

[Tox HOBBIM yIJIOM 3peHUs B IpeaMeTe «XHUMUs» 6a30BOro YpOBHS pacCMAaTPUBAETCS U3YUEHHBIH HAa YpOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs TEOPETHUYECKUI MaTeprall M (PaKTOIOTHIECKHE CBEICHHS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mas
Y HeopraHuyecKasi XUMHs» 00ydarolIMMcs IPEJOCTaBIIsAETCSI BO3MOKHOCTh OCO3HATh 3HAYEHUE NMEPUOANYECKOI0 3aKOHA € OOILETEOPETUIECKUX U
METOJI0JIOTUYECKUX MMO3ULIUHI, T1y0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (DYHKIUI 3TOT0 3aKOHA — OT 00001atoelt 10 00bACHSIOUIEH 1
MIPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHMM 0 Ba)KHEHIINX BELIECTBAaX, UX COCTAaBE, CTPOCHUH, CBOICTBAX U MPUMEHEHUH, a TAKKE O XMMUUYECKUX PEaKLIUsX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAaHUs JoNoNHseTcsa B Kypcax 10 u 11 kitaccoB anemeHTaMu coiep KaHusl, UMEIOLUMHU
KYJIbTYPOJIOTMYECKUH U IPUKIIATHON XapaKTep. DTH 3HAHUSI CIIOCOOCTBYIOT TIOHUMAaHUIO B3aUMOCBSI3U XUMHHU C APYTUMU HAyKaMH, PaCKpbIBAIOT
e€ poJib B [T03HABATEIBHOM U PAKTUYECKOH J1eATEIbHOCTH YellOBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHSI K ITPOLIECCY TBOPUYECTBA B O0JIACTH
TEOPUHU U MPAKTUYECKUX MPUIIOKEHUN XMMHUH, TOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MTpoOIeMax,
CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh HH(OPMALINIO U IPUMEHSTh €€ JIs MOTOJIHEHHsI 3HaHU, pellieHNs HHTEUIEKTyalbHbIX U
9KCIIEPUMEHTAJIbHBIX MCCIIEI0BaTENbCKUX 3a/1a4. B 11e110M conepkanne yueOHOro npeamMera «XuMus» JaHHOTO YPOBHS U3YUYEHHUS
OPHEHTUPOBAHO Ha (hOpMUpPOBaHHE y 00YUYaAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI AJIsl IOHUMAaHUs GHIIOCOMCKUX UAEH, TAKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOT0 U OPraHU4EeCKOro MUpPa, 00YCIIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTAaBOM M CTPOEHUEM,
MI03HABAEMOCTb MPUPOAHBIX SBJIECHUI MyTEM 3KCIIEPUMEHTA U PELICHUs POTUBOPEUH MEX Ty HOBBIMH (DAKTaMU U TEOPETHUECKUMHU
MPENNOCHUIKAMU, OCO3HAHUE POJIM XMMHUHU B PELIEHUH 3KOJOTHYECKUX POOJIeM, a TakKe IMpodieM cOepekeHNs SHEPreTHYECKUX PECYPCOB,
CBIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPUAJIOB.

B nnane pemienus 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLMATN3ALUU 00yHarOINXCs TPUHATHIE IPOrPaMMOM 110 XUMUU TOIXOAbI K
OIIpEJICJIEHUIO COACP KaHUs M MMOCTPOSHHS ITpeIMeTa IpeaycMaTpuBatoT (HOpMUPOBAHHE YHUBEPCATIBHBIX YUEOHBIX IEHCTBHIA, HMEIOIUX 0a30Boe
3HAYEHHE JUUIS pa3IMYHBIX BUJIOB JAEATEIBHOCTHU: PELICHUS MpobieM, OUCKa, aHaIu3a U 00paboTKU HHPOpMAIUU, HEOOXOAUMBIX IS
pUOOPETEHNUS ONBITA MPAKTHUECKON U MCCIIEJOBATENbCKOM IeITeTbHOCTH, 3aHUMAIOIIel BA)KHOE MECTO B MO3HAHUU XUMUH.

B npaxTuke npenogaBaHusi XMMUM KaKk Ha YPOBHE OCHOBHOT'O OOIIIeT0 00pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero oopa3oBaHus, pu
OIIpEAEIICHUH COAEPKATENBHOM XapaKTEPUCTUKU 1IeJIeN N3Y4EHUs IPEeIMETa HAIPABICHUEM [IEPBOCTENIEHHON 3HAUMMOCTH TPAIULIMOHHO
npu3HaETCst POPMUPOBAHUE OCHOB XUMUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM J1eATEeIbHOCTH YeIoBeKa U



KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C METOAMUYECKOIN TOUKHU 3PEHMSI TAKOM MOAXOA K OIPEIEICHUIO LIeJIEN U3yUeHUs IIpeaMeETa
SBJISICTCS BIIOJIHE OIIPABJaHHBIM.

CornacHo JaHHOHM TOYKE 3peHMS TJIABHBIMU LIETISIMH M3YUeHUs npenMeTa « XuMus» Ha 6azoBoM yposae (10 —11 xi1.) siBisitoTest:

o (dbopMHpOBaHKE CHCTEMBl XMMUYECKUX 3HAHUH KaK BaKHEHIEH coCTaBIsIOIIEN eCTEeCTBEHHO-HAYYHOM KapTUHbBI MUPA, B OCHOBE
KOTOPOH JIe)KaT KJIF0UeBble OHATHS, (PyHIaMEHTaIbHbIE 3aKOHbI U TEOPUM XMMHHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE M TIOHUMAHUE CYLTHOCTH
JIOCTYIHBIX 0000IIIEHUI MHUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UICTOPUEH MX pPa3BUTHS U CTAHOBIICHUS;

o (GbopMHpOBaHKE U pa3BUTHE MIPEICTABICHUN O HAyYHBIX METOAAX IMO3HAHMS BELIECTB M XUMHUECKUX PeaKLnii, HeOOXOIUMBIX /IS
IpUOOPETEHUs] YMEHUH OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SBJICHHUH, UMEIOIUX MECTO B IIPUPOJIE, B IPAKTHUECKON U
IMOBCEAHEBHOM JXKU3HU;

o pa3BUTHE YMEHUI U CLIOCOOOB IESATEIBHOCTH, CBA3aHHBIX ¢ HAOIIOIEHUEM U 00bSICHEHHEM XMMUYECKOI 0 3KCIIEPUMEHTA,
COOJTFOICHHEM TTPABIIT OE30ITACHOTO OOPAIEHUS C BEIIECTBAMH.

Hapsiny ¢ atum, coaepxarenbHas XapakTepUCTHKa LiesIed U 3a/1ad U3y4eHUs [TpeIMeTa B IporpaMMe 1o XUMHUM YTOUHEHa U
CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU B CUCTEME CpeiHEro o0uiero oopasopanus. CerosHs B MpenogaBaHUU XUMHUH B
OoubLIe cTeneHu OTAAETCs MPeIOYTeHNE MPAKTHUECKOW KOMIIOHEHTE coiepKaHus 00y4eHHs, OpDUEHTUPOBAHHOM Ha MOJATOTOBKY BBITYCKHUKA
001eo0pa3oBaTeNbHOM OPraHU3aIliy, BIaICIOMIEr0 He HAOOPOM 3HaHUH, a (PYHKIIMOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHUSIMH
aKTUBHOTI'O TMOTY4Y€HUS 3HAaHUH U IPUMEHEHUS UX B PeaJbHOM JKU3HU JJIS peIlieHUs] IPAaKTHYECKUX 3a]1ady.

B cBsi3u ¢ 3TUM NIpH M3Y4YEeHUU MpeaMeTa « XUMHUS» TOMUHUPYIOIEe 3HaUeHHE TPUOOPETAIOT TaKKME LENU U 3a/1a4H1, KaK:

ajanTanus o0yJyaromuxcst K yCJIOBUSM JMHAMUYHO Pa3BUBAIOLIETOCs MUpPa, (POPMHUPOBaHUE HHTEIUIEKTYaIbHO PA3BUTOM JIMUHOCTH,
rOTOBOM K caM0OOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO TPAMOTHBIX PELICHUHM B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

(dbopMupoBaHKE y 00YHArOIINUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUI ), UMEIOLINX YHUBEpPCAIbHOE 3HAUEHHE I Pa3IMUHbIX
BUJIOB JIEATEIBHOCTH: peUIeHHs po0eM, MOMCKa, aHaau3a U 00paboTKH HHPOpMAaIK, HEOOXOJUMBIX ISl IPUOOPETEHHSI ONbITA AESITETbHOCTH,
KOTOpast 3aHUMaeT Ba)KHOE MECTO B MIO3HAHUM XMMHUH, a TAKXKe Il OLIEHKHU C MO3UIMNA IKOJIOTHUECKO Oe30MacCHOCTH XapaKTepa BIUSHUS
BELIECTB U XUMUYECKHUX IIPOLECCOB HAa OPraHU3M UY€JIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MTO3HABATEIIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUarOMMXCsl: CIIOCOOHOCTH CaMOCTOSITENTLHO
pUOOpETaTh HOBBIE 3HAHUS 10 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMAIIMOHHbBIE
TEXHOJIOTUH JUIs TOUCKA U aHaIM3a yueOHOH U HaydHO-TIONYJISIpHONW HH(POPMALIUK XUMUYECKOTO COJIepKaHMS;

dbopMupOBaHUE U pa3BUTHE Y 00YUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIIEHHSI, HA0JII01aTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPU TUIAHUPOBAHUHU U NMTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHUTAHNE y 00y4aroMUXCsl YOSk IEHHOCTH B TYMaHUCTHUECKON HANpaBJICHHOCTH XUMUH, €€ BaKHOM POJIU B PEUICHUH TI100ATBbHBIX
po6JIeM pallMoOHAIBLHOTO PUPOAONOIb30BAHUS, TOMOIHEHUS SHEPTETUYECKHX PECYPCOB M COXPAHEHUS PUPOJIHOTO PAaBHOBECHSI, OCO3HAHMS
HE00X0IMMOCTH OEpexHOT0 OTHOIIEHHSI K IPUPOJIE U CBOEMY 3/I0POBBIO, @ TAKXKE MPUOOPETEHNUS OIbITa UCIIOJIb30BAHMS ITOJIyY€HHBIX 3HAaHUN
JUI IPUHATHS TPAMOTHBIX PELIEHUH B CUTYallUsAX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.



B yuebHOM mane cpeaHero o01iero oopasoBaHus npeaMeT « XUMus» 6a30BOr0 YpOBHS BXOAMT B COCTAB MPEIMETHOM 0bIacTu
«EcTecTBeHHO-HAaYYHBIC TTPEMETHIY.

OO11ee 4nCIIo 9acoB, OTBEACHHBIX JIJISl M3YYCHHUS] XUMUHU, Ha 0a30BOM YpPOBHE CpeHero o0miero oopasoBanus, coctabiser 68 dacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 vaca (1 4ac B Heneoio).

BocnuraTenbHblii MOTEHIMAJ YPOKA B paMKax MOAYJfl «YPo4yHAs IeATeIbHOCTbY», NMporpaMmmbl «Bocnuranus» Ha ypokax xumum 10.11
KJIACCOB  BKJIIOYAET CJEAYIOUIHE BO3MOKHOCTH: VICIIONB30BaHHE BOCIHMTATENbHBIX BO3MOKHOCTEH MPEJAMETHOTO COJAEPKAHUS Yepe3 Moadop
COOTBCTCTBYIOIIECTO MaTepuaja IJid O6CY)KI[CHI/I$I B KJlacce. YCTaHOBJICHUE JOBCPUTCIIBHBIX otHomieHuii. Bocnuranue HHTCpPECa K YUYCHHIO, IMPOLIECCY
IO3HAHUA, CO3JaHUE W IIOAACPKAHMWE HHTEpPECAa M AKTHUBHU3AlNHU MO3HaBaTEeILHOM JACATCIIBHOCTH . CDOpMI/IpOBaHI/Ie YMCHI/Iﬁ W HABBIKOB OpraHu3alnu
00yJaroIMMICs CBOEH nesTensHOCTH. BocrmTanne KynbTypsl obmeHns . dopMupoBaHue i pa3BUTHE OIIEHOYHBIX YMEHNH .BocrnTanme ryMaHnHOCTH.

HpI/IBJ'IC‘II) BHUMAaHUEC o6yano1111/Ixc;1 K O6CY)KH3€MOI>1 Ha YpOKE I/IH(i)OpMaHI/II/I . AKTI/IBI/ISaHI/IH MMO3HaBATEIILHOM ACATCIIBHOCTH YCPE3 MCIIOJIB30BAHUC
3aHUMATEJIBHBIX 3JIEMEHTOB, HCTOPUIN U3 )KU3HH COBPEMEHHHUKOB, MTPOOJIIEMHOI0 BOTIPOCA .

COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHMYeCKOi XUMHUH

Hpez[MeT OpFaHI/I‘IGCKOI\/’I XUMMU: €€ BO3HHUKHOBCHHEC, PA3BUTHEC U 3HAYCHUC B ITOJTYUCHUH HOBBIX BCIICCTB N MAaTCPUATIOB. TCOpI/ISI CTPOCHUA
opranudeckux coenuHeHuit A. M. ByrnepoBa, e€ ocHOBHbIe nosoxkeHHus. CTpyKTypHbIe (OpMyIibl OpraHndeckux BemecTs. ['oMmomnorus,
HU30MCEpHs. XuMuyeckas CBI3b B OpTraHU4YC€CKUX COCIUHCHUAX — OJJUHAPHBIC U KPATHEIC CBA3HU.

[TpencraBienue o kaaccuuKaluy OpraHMYeckux BemecTB. HoMeHkIaTypa opraHu4eckux COeTUHEHNH (CucTeMaTHuecKas) u
TPUBHAJIBHBIC HA3BAHUA BaKXHEHUIITIX HpCﬂCTaBHTGHGﬁ KJIaCCOB OPraHM4YCCKUX BEIICCTB.

DKcrepuMeHTalbHbIE METO/Ibl H3YUEHUS BELECTB U UX MPEBPAICHUN: 03HAKOMIIEHHE ¢ 00pa3llaMy OPraHNYECKUX BEUIECTB U
MaTepuajgaMHi Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB, HAOIIOAEHUE U ONMCAHNE AEMOHCTPALlMOHHBIX OIBITOB IO
MPEBpAILEHHIO OPraHMYECKUX BEIECTB MPH HarpeBaHUM (TUIaBJlIeHUE, 0OyTIMBaHUE U TOPEHNUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH U 3TaH — NPOCTeHIINe MPEICTABUTENN AJIKAHOB: (PU3UUECKUE U XUMUYECKHE
CBOMCTBa (peaKIMK 3aMEeIlEeHUs U TOPEHNUs ), HaX0XKJIEHUE B IPUPO/JIE, MTOITYUSHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH psiA. DTHIIEH U IPONHIIEH — MPOCTEHINe NMPEICTaBUTENH ATKEHOB: (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA (peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHUPOBAHWA, TUApAaTAllU, OKUCICHUA U HOJ'H/IMepI/I?,aI_[I/II/I), MOJIY4YCHHUE U TIPUMCHCHUC.

Anxanuensl: 6yraguen-1,3 u metunOyraauen-1,3: crpoeHue, BaxXHeN e XUMUYECKHE CBOMCTBA (peakuus noinuMepusanun). [lomydenue
CHUHTETUYECKOI'0 KaydyKa U PE3UHBEL.



AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUNA Psill. ALIETHIIEH — IPOCTEHIINI TPeACTaBUTENb aIKHHOB: COCTaB, CTPOCHHE,
¢bu3nyeckre 1 XMMUUYECKHE CBOMCTBA (PeaKkMK TMIPUPOBAaHUS, FaIOTCHUPOBAHUS, THIpaTalluK, TOPEHUS ), HOJIyYEeHNEe U IPUMEHEHHE.

Apensl. benzon: coctas, cTpoeHue, PU3MUECKUE U XMMUYECKHE CBOMCTBA (PEaKLMK TaJOTeHUPOBAHUS U HUTPOBAHUS ), TOJyYCHUE U
npumMeHenue. Toryon: cocmas, cmpoenue, usuueckue u Xumuieckue ceotcmea (peakyuu 2ai02eHUpOBaHUs U HUMPOBAHU), NOJyYeHue U
npumenenue. TOKCUIHOCTD apeHOB. [ 'eHeTHYeCKast CBA3b MEXKY YIIEBOAOPOIaMHU, TPUHAICKAIIUMH K Pa3IUUHBIM KJIaccaMm.

[TpupoaHble HCTOYHUKH YIi1eBOAOPOAOB. [IpupoaHblii ra3 u nonyrHele HedTaHbIe ra3sl. HedTs u €€ npoucxoxnenue. CriocoOsl
nepepaboTKU HEPTH: IEPEroHKa, KPEKUHT (TEPMHUUECKUH, KaTAIUTHIECKUH ), Tponu3. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib 1 IPOJYKTHI €ro nepepadboTKy.

DKcrepUMEHTATbHbIE METO/IbI M3YUEHHS BELIECTB U MX MPEBPAILCHUNA: 03HAKOMIIEHHE ¢ 00pa3llaMu IJIAaCTMACC, KAY9yKOB U PE3HHBI,
kosekuu «HedTe» n «Yrosb», MoJieInpoBaHIE MOJIEKYJT YITIEBOIOPOJIOB U I'aJIOT€HOIIPOU3BOIHBIX, IPOBEACHNE IPAKTUUECKONW PabOTHI:
MOJTyYCHUE STUIICHA M U3YYEHHE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Brraucienus mo ypaBHEHUIO XUMHUYECKOHM peakimuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA MIIH MPOYKTA PEAKLIUH 110
M3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOI'O U3 MCXOHBIX BELIECTB WU MPOJYKTOB PEAKIUH).

Kucjiopoacoaep:kauye opranuueckue coenHeHus

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOI M 3TAaHOJ: CTPOCHUE, (PU3HUECKUE U XUMUYECKHUE CBOMCTBA (PEaKLMU C aKTUBHBIMU
METaJuIaMH, TaJIOTEHOBOIOPOIaMU, TOPEHNUE), TPUMEHEeHHe. BoopoHbIe CBSI3M MEXK Ty MOJIEKyJIaMH CITUPTOB. [leiicTBuEe MeTaHOIa U 3TaHOJa Ha
OpraHu3M 4YejoBeKa.

MHOroaToOMHBIE CITUPTHI. DTUJIICHTIIMKOIb U TIIMLEPUH: CTPOEHHE, (PU3NIECKHE U XUMHUECKUE CBOMCTBA (B3aMMOICHCTBHE CO MICTTOUHBIMU
MeTaJulaMH, KaueCTBEHHAs peakIysi HAa MHOrOaTOMHbIE CIIUPTHI). JleficTBre Ha opraHu3M yenoBeka. [IpuMeHeHne TIuiepruHa U STUIICHTITUKOJIS.

®eHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUECKHe cBoiicTBa. TokcuuHOCTh peHona. [Ipumenenue denomna.

Anbreruasl U kemonsl. DopMabIeru, aueTaabAerul: CTpoeHue, (pu3nyeckre 1 XuMUYECKHe CBOMCTBA (peakiui OKUCIEHUS U
BOCCTAaHOBJICHHS, KAY€CTBEHHBIE PEAKIINH ), TIOIyYeHUE U TIPUMEHEHHE.

OnHOOCHOBHBIE ITpeieNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCYCHAsl KUCJIOTBI: CTpOeHHe, (PU3NYECKHUEe U XUMUYECKHE CBOMCTBA
(cBoiicTBa, 00IIME TSI KJIacca KUCIIOT, PEaKIus ATEPUPHUKAIINN ), TOTTydeHHe U puMeHeHne. CTeapuHOBast U OJIEMHOBASI KUCIOTHI KakK
IIPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOMOIIee JeiicTBHE.

CrnoxHnble 3(hUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ maponn3 cinoxHbix 3¢upos. XKupsl. ['uaponns xxupos. [IpuMeHneHme KupoB.
Buonorudeckast poJib 5KUpOB.

YrneBonbl: cocTa, KiacCUpUKaIUs yriIeBOAOB (MOHO-, IU- ¥ TIoJcaxapuibl). [JTr0ko3a — mpocTelnii MOHOCaxapuI: 0COOEHHOCTH
CTPOEHUS MOJIEKYIIbI, (PU3UYecKre 1 XUMHYECKHe CBOMCTBa (B3aumoeiicTBue ¢ ruapokcuoM meau(ll), okucnenrne aMMuagyHbIM pacTBOPOM
okcuaa cepedpa(l), BocctaHoBIEeHNE, OpOKEHHE IIFOKO3bI), HAXOKEHUE B IPUPOE, TPUMEHEHUE, Onosnornyeckas poib. Dotocunres. Opykrosa
KaK U30Mep TIFOKO3BI.




Kpaxman u nemrono3a kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmaila U 1ejuIroso3bl. du3nueckrue 1 XUMUYECKUE CBOWCTBA Kpaxmaia
(ruaponm3, KaueCTBEHHAs peakys C HOJIOM).

DKcrepuMeHTaTbHbIE METO/IbI M3YUEHHS BELIECTB U MX MPEBPAILCHUA: TIPOBe/IcHHE, HAOII0IeHUE U ONMCAaHHUE AEMOHCTPAIIHOHHBIX
OIIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKUCIIeHUe 3TaHona okcuaoM meau(1l)), MHOroaToOMHBIX CIUPTOB
(B3ammopelicTBue rimuepuna ¢ ruapokcuaom meau(ll)), anprernnos (OkucIeHrEe aMMUAYHBIM PACTBOPOM OKcua cepedpa(l) u ruapokcuaom
menu(ll), B3aumoneicTBre KpaxMaia ¢ H0/I0M), IPOBEICHHE IPAKTUYECKON paObOThl: CBONCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruucnenus no ypaBHeHHIO XUMHUECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTIO BEILECTBA WIIM IIPOAYKTA PEAKIHH 10
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 MCXOTHBIX BEUIECTB MM MPOTYKTOB PEAKIUH).

A3oTcozeprkanie OpraHn4ecKie COeIMHEHNUS.

AMUHOKHUCIOTHI KaKk aM(pOTEpHbIE OPraHUYECKUe coeqMHeHHs. PU3NUECKre U XUMUYECKHE CBOMCTBA aMMHOKHCIIOT (Ha mpuMepe
rnuiuHa). buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTu sl

benku kak npupoHbie BBICOKOMOJIEKYJIIpHBIE coelnHeHus. [lepBuyuHas, BTOpUUHas U TPETUYHAS CTPYKTypa O€JIKOB. XUMUYECKHE
CBOMCTBA OEJIKOB: THAPOJIN3, A€HATYpaLUs, KAUECTBEHHbIE PEaKLIUU Ha OEIIKU.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MpEBpallleHui: HAOII0eHUE U ONMCAHNE JEMOHCTPALMOHHBIX OIBITOB!
JieHaTypanus OeJIKOB IIPU HarpeBaHUM, LIBETHbIE PeaKLUU OEIKOB.

BbicokomoiieKkyasipHbIE COeJUHEHHS

OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHNI: MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO, CTENIEHB 1OJIMMEPHU3ALIH,
cpenHss MoJieKysgpHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEUHEHUIN — MOJMMEpU3aLs U MOJIMKOHICHCAIINS.

OKcIepUMEeHTaIbHbIE METO/IbI U3YUEHUS BELIECTB U X MPEBPALICHUN: 03HAKOMIJIEHUE ¢ 00pa3liaMu MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJTACTMACC, KAy4yKOB.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H MpU U3y4eHUHU opraHnyeckoil xumuu B 10 Ki1acce ocyIiecTBseTCs uepe3 UCIOIb30BaHUE KaK
OOIIMX €CTEeCTBEHHO-HAYYHbIX MOHSATHH, TaK ¥ MOHATUH, SABISIOMIUXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO61ure ecTeCTBEHHO-HaYUYHbIE TIOHATHS: SBJIEHUE, HAYUHBIN (PaKT, runoresa, 3aKoH, TEOPHs, aHaJIN3, CHHTE3, KJIacCU(pUKaLUs,
NePUOIMYHOCTD, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBAHHE.

®uznka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPIeTUYECKUN YPOBEHb, BELLIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETMUNHBI U €IUHUIIBI UX U3MEPEHUSI.

buonorus: kneTka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHnu3mMe, GOTOCUHTE3, OMOJIOTHYECKH aKTUBHBIE BelecTBa (OeKH,
YTJIEBOJBI, XKHUPHI, (PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: NUIEBbIE MPOLYKTHI, OCHOBBI PALIMOHAIIBHOTO TUTaHMSI, MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKNE TIPENIaparsl,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.



11 KUIIACC
OBILIASA U HEOPTAHNYECKAA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMUYEeCKUH d71eMeHT. ATOM. SIIpo aToMa, U30TOIEL. DIIEKTPOHHAS 000JI04Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIC
opbuTtaiu, S-, p-, d- anmemeHThl. OCOOEHHOCTH paclpe/IeCHUs JICKTPOHOB 110 OPOUTAISIM B aTOMaX 3JICMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOH(UTYpaLus aTOMOB.

[lepnonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux 3aeMeHToB 1. . Menneneesa. CBs3b IEpUOAMYECKOrO 3aKOHA U
[lepuoanueckoit cucrembl XxuMuyeckux 31emenToB J. 1. MenneneeBa ¢ coBpeMeHHOM Teopuel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB M0 TPYINaM U IepruoaaM. 3HaueHUE MePUOINIECKOro 3aKOHa
B Pa3BUTUU HAYKHU.

CrtpoeHue BemiecTBa. XuMudeckas cBsi3b. Bubl XuMU4ecKol CBsA3H (KOBaJCHTHAs HEMOJSIPHAs U MOJIApHAsi, HOHHAs, METa/NInYecKas).
MexaHn3MBbl 00pa30BaHMs KOBAJIEHTHONW XUMHUYECKOH CBs3H (OOMEHHBIN U IOHOPHO-AKIIETITOPHBIN ). BotopoaHas cBs3b. BaaeHTHOCTS.
DnekTpooTpuuareabHOCcTh. CTeneHb OKucieHns. IOHbI: KaTHOHBI U AaHHOHBI.

BewecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TOCTOSHCTBA COCTaBa BEIIEeCTBA. THIBI KPUCTAIUIMUECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAIUNINYECKON PEIIETKH.

[TonsiTve 0 nUcnepcHBIX cucTeMax. MIcTUHHBIE U KOJUIOMAHBIE pacTBOPBl. MaccoBast 10J1 BELECTBA B pacTBOPE.

Knaccugukarus Heopranndeckux coeinHeHniH. HoMeHkaTypa HeopraHn4eckux BelecTB. I 'eHeTnyeckast CB3b HEOPraHUUYECKUX
BELIECTB, IPUHATIEKAUIUX K PA3TMUYHBIM KJIacCaM.

Xumnueckas peakius. Kinaccudukanns XuMU4ecKUX peakiuii B HEOpraHMYecKol 1 OpraHMuecKol XMMUU. 3aKOH COXPaHEHHs MacChl
BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU [TPU XUMUUECKHUX PEAKIIMSIX.

CKOpOCTb peakIuy, e€ 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. OOpaTHMble peakuuu. XUMU4YecKoe paBHOBecHe. DaKkTOpPbI, BIUSIOMINE HA
COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense.

OnexTponuTHyeckas auccornuanus. CuiibHble U ciaalble 37eKTponuThl. Cpeja BOAHBIX PaCTBOPOB BEIIECTB: KUCIas, HEUTpaIbHas,
LIEJI0YHAsl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMEeHTaJIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MpEeBpallleHui: JeMoHcTpanus Tadbmun «lleproaudeckas cuctema XUMUYECKUX
anemeHToB /. 1. MenaeneeBay, u3ydeHne MojieNeil KpucTaJUIMYecKUX peléToK, HabIoAeHNe U ONMCaHue JeMOHCTPAIMOHHBIX U Ja00paTOPHBIX
OTIBITOB (pa3yIoKEeHHE MEPOKCHIAa BOJIOPOAA B IPUCYTCTBUH KaTalln3aTopa, ONpeesieHne CPpe/Ibl pAaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHLHOTO
MH/IMKATOpa, PEaKIIMi HOHHOTO 00MEHa), MPOBEJICHNE MPAKTUUECKOH paboThl «BiusHue pa3auyuHbIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOM
peaxKum.



Pacuérhnie 3amaun.

Pacuétpl o ypaBHEHUSIM XUMHUYECKUX PEAKIM, B TOM YHCII€ TEPMOXUMHUYECKHUE PACUEThI, PACUETHI C UCIIOIB30BAHUEM MOHATHUS
«MaccoBas J0J1s1 BEIIECTBaY.

Heopranuveckasi xumust

Hewmerannn. [lonoxxenue nemeramioB B [lepuoauueckoit cucreme xumudeckux 3neMenToB . V. MeneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. PU3NYECKHE CBOMCTBA HEMETAIUIOB. AJIJIOTPOIMS HEMETA/UIOB (Ha IMIpUMEpe KUcaopoaa, cepsl, pochopa u yrieponaa).

XVMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAJIOTCHOB, CephI, a30Ta, (pocopa, yriiepoa 1 KpeMHHUS ) U MX COCTUHEHUN (OKCUIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamnbl. [Tonoxxenne metaiioB B [lepuoanueckoii cucreme xuMmuueckux nemeHToB J[. Y. MenaeneeBa. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000J04eK aTOMOB MeTa/u1oB. O01mue pusnueckue cBoiicTBa MeTaioB. CIulaBbl METAJIOB. DJIEKTPOXUMUYECKHUH psiJ HATIPSKEHUH
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUd, KaJIUH, KaJIbIIUA, MarHui, aIFOMAHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX
COETUHEHUH.

OO6mme cocoObI moTyYeHusI MeTaJUI0B. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILIEHUN: N3yueHUe KOJUIeKIuU «MeTalljibl U CIIaBbl», 00pas3IoB
HEMETAJUIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOICHHE U ONTMCAHUE JEMOHCTPALIMOHHBIX U JAOOPATOPHBIX OMBITOB (B3aUMOCIHCTBIE
THAPOKCH/IA aJTIOMHHHMS C pACTBOPAMH KUCJIOT M IIEJI0UYei, KaueCTBEHHBIC PEaKIIMK Ha KATHOHBI METaJJIOB).

Pacuérnrie 3amaun.

Pacuétbr Mmacchl BemecTBa Wik 00bE€Ma ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY OTHOTO U3 YYACTBYIOIIHUX B
peaKIy BEIIECTB, pacu€Thl Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponp xumuu B obecrieueHnr SKOJIOTHYECKOM, JHEPTETHIECKOM U MUIIEBONM 0€3011aCHOCTH, pa3BUTUN METUIIUHEI. [IOHSITHE O HAyYHBIX
METO/Aax MO3HAHMS BEUIECTB U XUMHUYECKUX PEaAKIIUI.

[IpencraBnenus: 00 0OMIMX HAYYHBIX MPUHIIUAIIAX TPOMBIIIIEHHOTO MOTYYEHUSI BAXKHEUIITUX BEIICCTB.

YenoBek B MUPE BEIIECTB U MATEPHUATIOB: BAKHEUILINE CTPOUTEIbHBIE MAaTEPHAJIbl, KOHCTPYKIIMOHHBIE MaTepHUalIbl, KPACKHU, CTEKJIO,
KepaMHKa, MaTEepUAJIbI IJIs SJICKTPOHUKH, HAHOMATePUAJIbl, OPraHNYECKUE U MUHEPAJIbHBIC yI0OpEHMUSI.

XuMHUs U 3I0pOBBE UEIOBEKa: MPaBUIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPEMapaToB, MpaBuiia 0€30MacHOT0 HCIIOIh30BaHUS PENapaToB
OBLITOBOM XMMHH B ITIOBCEIHEBHON KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeAMETHBIX CBSA3EH MPpH U3y4eHUH OOIIel N HeopraHuyeckoil XumMun B 11 kitacce ocyIiecTBIseTcs yepes
UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYUHBIX TOHATUMN, TaK U MIOHSITHH, SBISIOMUXCS CHCTEMHBIMU JIsL OT/ICTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OO01ue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3, KIIAaCCU(PUKALIUS, IEPUOTUIHOCTb,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®du3nka: MaTepusi, JHEPTUsi, Macca, aTOM, FIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJAMOAKTUBHOCTH, MOJIEKYJa, SHEPTeTUUYECKUI
YpOBEHbB, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIMYMHBI U €IUHULBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: kinerka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MEKPOAJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTLINBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi IPOMBIIIIEHHOCTh, METAJUTYprusi, TPOU3BOCTBO CTPOUTEIHHBIX MATEPHAIIOB, CEIHCKOX035HCTBEHHOE
MIPOU3BOJICTBO, MUIIIEBAs MPOMBIIIIEHHOCTD, (hapMalleBTUYECKasi MPOMBIIIIICHHOCTh, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 XM HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHUS 00YYAIOIIUMUCS TPOTPaMM CPeIHEro o0IIero oopa3oBaHus
(JINYHOCTHBIM, METANPEAMETHBIM U NPEeAMETHBIM). HayuHo-MeTo1nueckoil 0CHOBOM Ui pa3pabOTKH IUIaHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CPETHEro O0IIero 0Opa30BaHuUs SBISETCS CUCTEMHO-/I€ATEeIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHU C CUCTEMHO-/1E€ATEIBHOCTHBIM [TO/IX0/I0M B CTPYKTYPE JTUYHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS IpeameTa « XUMUs» Ha
YPOBHE CpeHEro o0I11ero 00pa3oBaHus BbIAEICHbI CIeIYIONUE COCTABIISIOINE:

OCO3HaHHE 00YUaIOLIUMUCS POCCUICKON IPpakAaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEEIICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IeJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKHUX TpaauLuil 6a30Boi
HayK{ XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIINXCsl pYKOBOJICTBOBATHCS B CBOCH IEATEILHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
MPUCYIIMMHU LETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYMEe TPAaBOCO3HAHMS SKOJIOTUYECKOM KYIbTYphl U CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTH KU3HEHHBIE TUIaHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IUHCTBE Y4eOHON 1 BOCIIUTATENBHOM JIEATEIbHOCTH B
COOTBETCTBUM C T'YMaHUCTUYECKHMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMH U HJI€aJlaMH POCCUHCKOIO I'PaX/1aHCKOTO
oO1niecTBa, IPUHITHIMU B 00I1I€CTBE HOPMaMU U MPaBUJIaMH MTOBEIAECHHUS, CITIOCOOCTBYIOIIMMU MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00YUaIOLIHXCS.



JIM9HOCTHBIE pe3yIbTaThl OCBOCHHS MpeAMeTa « XUMUS» OTPAKAIOT cPOPMUPOBAHHOCTD OTBITA TIO3HABATEILHOW U TPAKTHYECKOM
NEesITeIbHOCTH 00YYaIOIIUXCS 0 PeaTn3alyuu IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00Yy4alOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

IIPEJICTaBJICHUS O COLMAIBbHBIX HOPMAaX U MPaBUIIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEILHOCTH MIPH CO3JJaHUH YUeOHBIX TPOEKTOB, PEIICHUN Y4eOHBIX U MO3HABATENIbHBIX 3a/1a4,
BBITIOJIHCHUHM XUMHUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTHX MIPHU aHAIHM3E Pa3IUYHbIX BUJIOB Y4eOHOM
JESITENIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOILLEHUS K UICTOPUYECKOMY U HAYYHOMY HAcleAHI0 OTEYECTBEHHON XUMUU;

YBa)KeHHUSI K MPOIIECCy TBOPUECTBA B 00JIACTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHIKEHUSI HAYKH
€CTh Pe3yJIbTaT [UTUTEIBHBIX HAOII0ICHHH, KPOMOTIMBBIX AKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYla YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HAaBAaTEIbHBIX MOTUBOB B MIOJYYEHUH U MOCIIEIYIOIIEM aHAIN3e HHPOPMAIIHK O MIEPEAOBbIX JOCTUKEHHUSIX COBPEMEHHOM
OTCUYCCTBCHHOM XHNMMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAThH CUTYAIlNH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHUBATH CBOE MOBEAEHUE U NOCTYIIKM CBOMX TOBAPHILEH C MO3UIIMI HPAaBCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE
ITOCJIEICTBUM 3THX IOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEN 3J0pOBOro U O€30macHOro oopasa Ku3HHU, He0OOXOJUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY
¢bu3nIecKOMy M ICUXUYECKOMY 3/I0POBBIO;

coOroieHHst mpaBuil 0e301acHOro oOpalleHus ¢ BeIeCTBaMU B ObITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOH 1€ATEIbHOCTH;

MOHUMAaHHUS IEHHOCTU MPAaBUI MHAUBHUIYAILHOTO M KOJUIEKTHBHOTO O€30MacHOTO MOBEICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U
JKWU3HH JIIOJIEH;

OCO3HAHUS MOCIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS AIKOTOJIs, HAPKOTUKOB, KypeHUs);

5) TpynoBOro BocnuTaHus:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B yU€OHO-HCCIIEI0BATENbCKOM IeTeNbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 COIIMATBHON HAMPaBICHHOCTH (B paMKaxX CBOEro Kiacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUCHHIO MPOGECCHI pa3TUYHOTO PO/a, B TOM YHCIIe HA OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUI 0
XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBHUIYATBHOW TPAEKTOPUHU 00pa30BaHusl, OyayIiei mpopeccuu 1 pean3aiii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, MHTEPECOB U MTOTPEOHOCTEH 00I1IecTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

IKOJIOTHYECKH TEIeCO00Pa3HOr0 OTHOILICHHS K PUPOJIE, KAaK UCTOYHHKY CYIIECTBOBAHUS )KU3HHU HA 3eMIIe;

MMOHUMAaHUS IJI00aTBHOTO XapaKTepa HKOJIOTHIECKUX TPOOIIeM, BIMSHHUS YKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE IMTPUPOTHON U
COLIMAJIBHOMN CPEJIbL;

OCO3HAHUS HEOOXOAMMOCTH MCIIOIb30BAHMS TIOCTHKEHUN XUMUH JIJIsI PEIICHHS BOTIPOCOB PAIIMOHATIBLHOTO MTPUPOIOTIOIL30BAHHS;

AKTHUBHOTO HEMPUATHUS ACHUCTBUHN, MPUHOCAIIUX BPEI OKPYKAIOIICH MPUPOTHON Cpesie, yMEHUS MPOTHO3UPOBATH HEOIArOnpHusITHHIC
AKOJIOTHYECKHE TTOCIIECACTBUS NPEeANPUHUMAEMbIX JEHCTBUN U MPEIOTBpAIATh UX;

HaJUYHs Pa3BUTOTO IKOJIOTHYECKOTO MBIIIJICHHUS, YKOJIOTHYECKON KYJIbTYPHhI, ONBITA ICATEIHOCTH IKOJIOTHYECKON HAITPABICHHOCTH,
YMEHHUS PYKOBOJICTBOBATHCSI UMU B MTO3HABATENILHOM, KOMMYHHUKATUBHOM U COLIMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMo(poOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUA CrieNU(UKA XUMHUH KaK HayKH, OCO3HaHUA e€ posid B (GOPMHUPOBAHUH PAIIIOHATBHOTO HAYYHOT'O MBIIIJICHUS, CO3aHUN
LIETIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MUPE Kak O €IMHCTBE IPUPOIBI U YEIOBEKa, B TO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEN U
pelieHny mpodiieM COXpPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOEXKIEHHOCTH B 0CO00# 3HAYUMOCTH XUMHH JIJIS COBPEMEHHOM IIMBUIIM3AIIMU: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BaKHOM POJIH B
CO3/IaHUU HOBOU 0a3bl MaTEPUATIBLHOU KYJIBTYPBI, PEHICHUH TI00ABHBIX TPOOJIEM YCTONUHNBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOMH,
SHEPTeTUYECKON, TUIIEBOM M YKOJIOTHUECKOM 0€3011aCHOCTH, B PA3BUTUH MEIUIIUHBI, 00ECTIEYEHUH YCIOBUN YCTICIIIHOTO TPY/1a U SKOJIOTUYECKU
KOM(DOPTHOM JKU3HH KaXKJOTO YiIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAaHUsI CYIITHOCTH METOJI0OB MTO3HAHMS, HCTIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH
MCIOJIb30BaTh MOy4yaeMble 3HAHUS JUISI aHAJIN3a U OOBSICHEHUS SIBICHUI OKPYKAIOLIEr0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenath 000OCHOBAHHBIC 3aKITFOUECHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C IEIBI0 MOJIYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO HUCIOJIF30BAaTh XMMUYECKUE 3HAHUS AJIsl PELISHUS MPOOIeM B pealbHBIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MMO3HAHUIO M HCCIICIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO M CAMOOOPA30BAHHIO, K AKTUBHOMY MOJTYyYEHUIO HOBBIX 3HAHHM 110 XUMUU B
COOTBETCTBHUH C JKM3HEHHBIMHU TTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHATHHON AeSITETbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI



MertanpeaMeTHbIC Pe3yIbTaThl OCBOCHUS YyU€OHOTO IIPeIMeTa « XMMHUSI» Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIFOYAKOT:

3HAUUMBIC JUTS (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEKIUCIUTUTHHAPHBIC (MEKITPEIMETHBIC) OOIICHAYYHBIE TIOHATHUS,
OTpakarollye 1EeJOCTHOCTh HAYYHOW KapTHHBI MHUpPa M CICIU(UKY METOAO0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwus,
BEIIIECTBO, YHEPTHsl, SIBIICHUE, POIIECC, CHCTeMa, HAyYHbIN (haKT, IPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIE0BaHNE,
HaOJII0IeHNe, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHbIE IeCTBUS (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PErYJISTHBHBIC), 0OccIieunBaronme GopMUpoOBaHue
(YHKIIMOHATILHON TPAMOTHOCTH U COITMATIbHOM KOMITIETCHITUH 00 yJarOIINXCS;

CIOCOOHOCTH 00YUAIONINXCS UCIOJIb30BAaTh OCBOCHHBIC MEXKIUCIUTIITMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCAIbHBIC YIeOHBIC
JICHCTBUSA B IO3HABATEILHON U COIMAIBHOM MPAKTUKE.

MertanpeameTHbie pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMUA YYC€OHBIMHU 1TO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U
PETYIATUBHBIMU IEHCTBUSMHU.

OBj1aieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEAeIATh LENH AeSTeIbHOCTH, 33a/1aBasi HapaMeTPbl U KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTH PE3YNIbTaThl IEATEIHHOCTH C
IIOCTABJICHHBIMM 11CIISIMU;

MCIOJIb30BaTh P OCBOCHUH 3HAHUH MPUEMBI IOTHYECKOT'O MBIIIICHHS — BBIICIATH XapaKTEpHbIE MPU3HAKY MMOHATHI U yCTaHABIUBATh X
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1711 OOBICHEHUSI OTACIBHBIX (DaKTOB U SIBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIACCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBIUBATh MPUUNHHO-CIIEJCTBEHHBIE CBS3H MEXY U3Yy4aeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, I€TYKTUBHBIC, IO aHATOTHH ), BBISIBIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIeCCe TO3HAHUS, UCTIONB3YeMble B XMHH CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH, TPEOOPa30BLIBATH MOJIEIbHbBIE
MPEACTABICHUS — XUMUYECKHUM 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (popmysia, ypaBHEHHE XUMHUYECKOU PEaKIINK — IMPU PEIICHUH YIEOHBIX
MMO3HABATENbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh HaA3BAHHbBIE MOJIEJIbHBIE TIPE/ICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIUA.

2) 0a30BbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHA;

dbopMyIHUpOBATh LENH U 33JJa4H UCCIIEIOBAaHMS, UCIIOJIb30BATh MOCTABIEHHBIC U CAMOCTOSITENILHO CPOPMYITHPOBAHHBIC BOIPOCHI B
KadeCcTBe MHCTPYMEHTA MTO3HAHUS U OCHOBBI JIJIs1 (POPMHUPOBAHHMS TUIIOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX CYKJICHUN;



BJIa/IETh HAaBBIKAMHU CAMOCTOSATEIBHOTO IIJIJAHUPOBAHUS U ITPOBEIEHUS YUEHUUECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS
HaOJII0AaTh 32 XOJI0M IIPOLecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €0 Pe3yibTar, GOpMyJINpOBaTh 0O0OIIEHHS U BBIBOABI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETaHHOH padoTe;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIE0BAaTENIbCKOM U IPOEKTHOM NesATEIbHOCTH, IPOSIBIATH CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX WHPOPMALIUHU (HAyYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUYECKOT'O COJICPIKaHMUs, CIIPAaBOYHBIE
nocodusi, pecypcbl HTepHeTa), aHaNU3UPOBaTh HHPOPMALIMIO PA3JIUYHBIX BUJIOB U ()OPM MpECTaBIEHUs, KDUTUUECKH OLICHUBATh €€
JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTD;

(GopMynHpOBaTh 3aIPOCHl U IPUMEHSATH Pa3InYHbIE METObI IPU MOUCKE U 0TOOpe HHpOpMALUU, HEOOXOJUMOH /IS BBIIOJIHEHUS
y4eOHBIX 3aj1a4 OMPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHHsI HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTUMAIIBHYIO ()OpMY TIpECTaBICHNS HHPOPMALUH (CXEMBbI, TpadUKH, THArpaMMBbl, TAOJIUIBI, PUCYHKH U
Jpyrue);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MTPH paboTe C XUMHUECKOW HHPOPMALIUEH: MPUMEHSATh MeXIpeaAMEeTHbIE ((pru3mueckue
U MaTeMaTU4YeCcKHe) 3HAaKU U CUMBOJIbI, (OPMYIIbl, a00peBUATypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OsiajeHne yHUBepPCaAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOl TeMbI B XOJI€ JUAJIOra U/ TUCKYCCHH, BHICKA3bIBAaTh WU, GOPMYINPOBATH CBOU
IIPEJIOKEHUS OTHOCUTEIBHO BBITIOJHEHMS NIPEAJIOKEHHOM 3a1a4;

BBICTYIIATh C MIPE3EHTAIEeN pe3yIbTaTOB M03HABATEIbHON JEATENIbHOCTH, IOJYYEHHBIX CAMOCTOSTEIBHO UM COBMECTHO CO
CBEpCTHMKAMHU IPU BBIMOJHEHUH XUMUYECKOT0 SKCIIEPUMEHTA, IPAKTUYECKOI paboThI 110 UCCIIEJOBAHUIO CBOUCTB M3y4aeMBbIX BEILECTB,
peanzanuy yueOHoro NpoekTa u (GopMyIHpoBaTh BHIBOJBI MO PE3yIbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MTyTEM COTIaCOBAHUS MO3ULUI B X0/1€
o0Cyx/1eHUsI 1 00MeHa MHEHHSIMH.

OsiaieHHe YHMBePCAJIbHBIMHU PeryasTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILLECTBIISITH CBOIO [TO3HABATENBHYIO ACSITEIBHOCTD, ONPEAEss €€ LENH U 3aJa4l, KOHTPOJIMPOBATh U
10 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH MpelaraéMblil alfOPUTM JIEHCTBUM IPY BBIMOJIHEHUH YU€OHBIX M UCCIIEI0BATENIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee FpPEeKTUBHBIN CIIOCOO UX PELICHHS ¢ YIETOM MOTYyYSHHsI HOBBIX 3HaHUH O BEIIECTBAX U XMMHUECKUX PEaAKIIUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOIEHKH.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

c(OPMHPOBAHHOCTD NPEACTABICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUH
SBJICHUH IPUPOBI, B HOPMUPOBAHUM MBILIUIEHUS U KYJIbTYPbl INYHOCTH, €€ (yHKIIMOHAJIbHON IT'PAMOTHOCTH, HEOOXOIUMOM JUIsl pellieHHs]
MPAKTUYECKHX 33/1a4 U YKOJOTHUECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M TPUPOIHON Cpeie;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUMN, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOLINE OHATUS (XMMUYECKUH JIEMEHT, aTOM, 2JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas CBsI3b, CTPYKTypHas (hopmyiia (pa3BEpHYyTast U COKpaIIEHHAs),
MOJIb, MOJIIPHAs Macca, MOJISIpHBINA 00BEM, YIIIEpOIHBIN CKeNeT, PyHKIMOHAIBbHAS TPYIIA, paauKall, U30MEpHs, H30MEpbl, FOMOJIOTHYECKUH ps L,
TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIOPOA U a30TCOAEPKALIUE COCAUHEHUSI, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHU ); TEOPHU U 3aKOHBI (TEOpUs CTPOCHUs OpraHndeckux BeuiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHUU; MUPOBO33PEHYECKUE 3HAHUS, JIeXKAIllMe B OCHOBE IIOHUMAaHUs IPUUYMHHOCTU U CUCTEMHOCTHU
XMUMUYECKHX SIBJICHUH, (PaKTOJIOTMUECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUN U 0€30I1aCHOM UCIIOIb30BAaHUM BaKHEUIIINX OPraHUYeCKUX
BELIECTB B OBITY M MPAKTUYECKOM JIEATEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTb YMEHUI BBISBIIATH XapaKTepHbIE IPU3HAKHU IMOHATUMN, YCTaHABIMBATh UX B3aUMOCBA3b, UCII0JIb30BaTh
COOTBETCTBYIOILIME TIOHATHS [IPU ONMCAHUM COCTaBa, CTPOEHUS U MPEBpAILlEHUI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTb YMEHUH NCIOIB30BATH XUMUUECKYIO CHUMBOJIMKY Ul COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaméHHoi) (popMys1 OpraHNYecKrX BEUIECTB M YPAaBHEHUI XUMHUECKUX PEAKLNi, N3TOTABIMBATH MOJEIH MOJIEKYIl OPTaHUYECKUX BEIIECTB
JUIS WIUTIOCTPALMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh IPUHAIJIC)KHOCTh U3yUYEHHBIX OPIraHUYECKUX BEIECTB 110 UX COCTaBY M CTPOCHHUIO K
OIpeIeIEHHOMY KJIacCy/TpyIie coelMHEHHUH (YrieBo0PO/Ibl, KUCIOPOJI M a30TCOAEPIKAINE COeAMHEHUS, BHICOKOMOJIEKYIISIPHbIE COeAMHEHUS),
JaBaTh UM Ha3BaHUs 10 cucreMarndeckoit Homenkiatype (IUPAC), a Takyke MpUBOIUTH TPUBHAIBHBIE HA3BaHUS OT/ACITBHBIX OPTaHUIECKUX
BEIIECTB (3TUJIEH, IPOIUIIEH, alleTUIICH, STUIICHIJINKOIb, TIULIEPHH, (GeHOI, (opMalbAerHl, alleTallbJeTua, MypaBbUHAsl KUCIIOTA, YKCYCHas
KHCJIOTA, OJICMHOBAs! KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMal, HeJIIHII03a, NINIUH);

c(OPMHPOBAHHOCTb YMEHUS ONPEEIIATh BUJIbI XMMUYECKOH CBSI3M B OPTraHUYECKUX COSMHEHHSIX (OIMHApHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOCHHUS OpraHrueckux BemecTts A. M. byTiiepoBa uist 00bscHeHUS
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3MUECKHE U XUMUYECKHE CBOMCTBAa TUITUYHBIX MIPe/ICTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, IPOIMIIEH, alleTHiieH, OyTanueH-1,3, merunOyraauen-1,3, 6eH30:1, METaHOI,
3TAHOJI, STUIEHIJIUKOJIb, ININLEPUH, (DEHOJI, alleTanbAEr|l, MypaBbUHAs U YKCYCHAasl KMCIIOTBI, TTIF0K03a, KpaxMaJl, [eJUTF0JI03a, aMUHOYKCYCHAas!
KHCJIOTA), WUTFOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEX1Y HUIMHM YPAaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUECKUX PEAKLIUN C NCIOJIb30BAaHUEM
CTPYKTYPHBIX GOpMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOUYHUKH YIIIEBOAOPOIAHOTO ChIpbs (He(Th, MPUPOIHBIN Ta3, yroib), CIIOCOOBI UX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MTPOTYKTOB MepepadboTKH;



c(OPMHPOBAHHOCTh YMEHUH MPOBOINUTH BHIYUCICHHUS IO XUMUYECKUM YPaBHEHUAM (Macchl, 00bEMa, KOIUYECTBA HCXOTHOTO BEIIECTBA
WIN IPOAYKTA PEAKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 UCXOJHbBIX BEIIECTB WU MPOJYKTOB PEaKIUH);

c(OpPMHPOBAHHOCTh YMEHUH BIIaIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HayYHOTO TIO3HAHUS, UCIIOIb3YEMBIX B XUMHH TIPU
M3YyYEHHUH BEUIECTB M XUMHUYECKHUX SIBJICHUH (HaOII0eHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIMPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XUMUYECKUE
3HAHUA JUIS IPUHATHSL PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYALUAX, CBSI3aHHBIX C BEILIECTBAMU M UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTb YMEHUI COOJII01aTh NpaBUJIa MOJIb30BAHUSI XUMHUUECKONW OCYI0M U 1TaOOPaTOPHBIM 000PYAOBaHUEM, a TAKKE
npaBuiIa OOpaIeHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTb YMEHUH IJIAHUPOBATh U BBINOJIHATh XUMUUECKUI SKCIIEpUMEHT (IPEBPALEHNs OPIraHUYECKUX BELECTB IIPU
HarpeBaHuu, MOJIyYeHHE STUIICHA U U3yUYEHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN OPraHUUYECKUX BEILECTB, I€HAaTypalus OEJIKOB IIpU
HarpeBaHUU, LIBETHbIE peaKLuu OEIKOB) B COOTBETCTBUHU C NPaBHJIaMH TEXHUKH O€30IaCHOCTH IIPU OOPAIllEeHUH C BEIIECTBAMU U J1a00paTOpHbIM
000pyI0BaHUEM, IPEACTABIATH PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpMe 3alKcH yPaBHEHUH COOTBETCTBYIOIIMX PEaKIUil 1
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTH YMEHUI KPUTHUECKH aHATM3UPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOTYyIaeMyI0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa
MaccoBoi nHpopmanuu, IHTEpHET U Apyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOJIOIAaTh MPaBUIIa SKOJOTHUYECKH 1IEIECO00Pa3HOTO MOBEICHHS B OBITY M TPYIOBOM JEATEILHOCTH B IEJSIX
COXPAHEHHUs CBOETO 370POBbsl U OKPYXKaIOIIEH IPUPOAHOM CPebl, 0CO3HABATH OIACHOCTb BO3/IEHCTBUS HA )KUBbIE OPTaHU3MBbI ONIPENEIEHHBIX
OpPraHUYECKUX BEILECTB, MOHUMas cMblci nokaszarens [1IK, noscHATh Ha npuMepax crnocoObl YMEHBIIEHUS U IPEIOTBPALIEHU S UX BPEAHOIO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsL 00YYarOIIKXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHHUE IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX
MIO3HAHUS BEIIECTB U XUMUUYECKUX SIBIICHUI;

JUISL CTIETIBIX U CIa00BUIAIINX O0YUarOIIMXCs: YMEHHUE UCII0JIb30BaTh Pelibe()HO-TOUEUHYI0 cucTeMy oO0o3HaueHu JI. bpaiins ans 3anucu
XUMHUYECKUX (POPMYIL.

11 KUIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOCHUs Kypca «OO011ast 1 HeopraHuyecKkasi XUMHsD OTPaxaroT:

c(OpMUPOBAHHOCTH MPEACTABIECHUI: O XUMHUECKOI COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, POJIU XUMUHU B TIO3HAHUU
SIBJICHUI IPUPOIBI, B (POPMUPOBAHUM MBILIUIEHUS U KYJIbTYPBI JINYHOCTH, €€ () yHKIIMOHAILHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl peIlIeHHs
MPAKTUYECKHX 3aJ1a4 U IKOJIOTUYECKH 00OCHOBAHHOTO OTHOILLIEHUS K CBOEMY 37I0POBBIO U PUPOTHON CpELE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUN, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAOIIME MOHATHUS (XUMUYECKHH JIEMEHT, aTOM, U30TOIl, S-, P-,
d- 21eKTpOHHBIE OPOUTATIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb, DJICKTPOOTPULIATEIBHOCTD, CTEIICHh OKHCIICHUS,
XUMHMYECKas CBA3b (KOBAJIEHTHAs, HOHHAs, METAJUINYECKasi, BOJOPOIHASA), KPUCTAJUIMUECKAS PEIIETKA, TUIIBI XUMUYECKUX PEAKIUI, pacTBOp,
3JIEKTPOJINTHI, HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOMN pEaKINU, XUMHYECKOE



paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUsI AIEKTPOIUTUYECKON JUCCoLMaluy, nepuoandeckuii 3akol /1. 1. MenneneeBa, 3aK0OH COXpaHEHHUS! MacChl
BEIIIECTB, 3aKOH COXPAaHEHMs U MPEBPALLIECHUS SHEPTUU NIPH XUMUUYECKHX PEaKLUsX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIeKAIME B OCHOBE IOHUMAHUS IPUIMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTNYECKUE CBEICHUS O
CBOWCTBAX, COCTaBE, MOJIYYEHUHU U O€3011aCHOM HCII0JIb30BAaHUH BaXKHENIINX HEOPIraHNYECKUX BELECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH
YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHUH BBIABIIATH XapaKTepHbIE IPU3HAKYU ITOHATUH, YCTaHABIMBATh UX B3aUMOCBSA3b, UCIOIb30BATh
COOTBETCTBYIOILME MOHATHUS IIPU OIIMCAHUM HEOPTaHUUECKUX BEIIECTB U X IIPEBPALLCHUI;

c(OpPMHPOBAHHOCTb YMEHUI HCIOIB30BATh XUMUYECKYIO CHMBOJIUKY JUIsl COCTABJIEHUs ()OPMYJT BELIECTB U YPABHEHUH XUMHUECKUX
peakumii, cucremarnyeckyto HomeHknarypy (IUPAC) u tpuBuanpHbie Ha3BaHUS OTJEIBHBIX HEOPTaHUYECKUX BEIeCcTB (YrapHbIi ras,
YIJIEKUCIBIN Ta3, aMMHaK, TaléHas U3BeCTb, Herall€Has U3BeCTb, MUThEBas COJA, MUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUH OIPENEATh BAJIGHTHOCTb U CTEIEHb OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO
COCTaBa, BUJ XUMUUYECKOHN CBSI3U (KOBaJIEHTHAs!, MOHHAs, METAJUIMUECKasi, BOJOPO/IHAS) B COEJUHEHUSAX, TUIl KPUCTATUINYECKOHN peIéTKu
KOHKPETHOI'O BeLIeCTBa (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKasl), XapaKTep CPE/Ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCITMHEHHI;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABJIUBATh IPUHAIJIC)KHOCTh HEOPTaHUYECKUX BELIECTB 110 UX COCTABY K ONpeACIEHHOMY
KJ1accy/Tpynie coelMHeHUH (IpoCThIe BEIECTBA — METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM(pOTEPHbIE I'MJIPOKCUbI, COJIN);

c(hopMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI Iepuoandeckoro 3akona Jl. M. MenneneeBa u JeMOHCTPUPOBATH €0
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENIbHYIO U IIPOTHOCTHUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh ANEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKHUX A1eMeHToB 1—4 nepuozos [leproauueckoit
CHCTEMbI XUMHUUecKuX dneMenToB J. M. MenneneeBa, HCTOb3YsI MOHSTHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAIINY, «IHEPIETHUCCKUAEC YPOBHIY,
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUECKHX 3JIEMEHTOB U UX COEJUHEHMH 1Mo nepuojam u rpynnam llepuoanueckoil cucremsl
XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMKCHIBATh) O0IME XUMUYECKHE CBONCTBA HEOPTAHUYECKUX BEIIECTB PA3INYHBIX
KJIACCOB, ITOATBEPK1aTh CYLIECTBOBAHUE TEHETUYECKOM CBS3U MEXly HEOPTaHUYECKMMHU BEILIECTBAMU C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

c(OPMHPOBAHHOCTb YMEHUS KJIACCU(PHUIUPOBAThH XUMHUECKUE PEAKIIMU MO PA3TUYHBIM IPU3HAKAM (YUCITY U COCTaBY pearupyroumx
BELIECTB, TEIUIOBOMY 3 (DEKTY peaKiiu, N3MEHEHUIO CTENIEHEN OKHUCIEHUS 3JIEMEHTOB, 00paTUMOCTH peaKlIMY, yHaCTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh YPaBHEHUS PEAKLU pa3IMUHBIX TUIIOB, TIOJHBIE U COKpAIEHHBIE YPAaBHEHUS pPEaKIMii HOHHOTO
oOMeHa, YUUTbIBasl yCIOBHS, IPU KOTOPHIX 3TH PEaKIIUU UAYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHU TPOBOIUTH PEAKIMH, TTOATBEPKIAIOIINE KAUeCTBEHHBIM COCTAaB Pa3IMUYHBIX HEOPIraHUYECKHUX BEILECTB,
pacrno3HaBaTh ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOILIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILLECTB;

c(OpPMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIHOCTh OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIHil MOCPEICTBOM COCTAaBIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKlnil;



c(OPMHPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEakIuy OT Pa3InYHbIX (PaKTOPOB; XapaKTep CMELICHUS
XMMHUYECKOI0 paBHOBECHUS B 3aBUCMOCTH OT BHeIIHero Bo3neictus (npunuun Jle Hlarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MPOIIECCHI, JIEXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJTYYEHHUsI CEpHOU
KHCJIOTBI, aMMHUAKa, a TaKXe CHOPMHUPOBAHHOCTh IIPECTABICHNUN 00 OOIMX HAYYHbIX IPUHIMIIAX U SKOJOIMUECKUX MPOoOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTb YMEHUI ITPOBOANTH BBIYUCIICHUS C UCIIOIb30BAHUEM MOHATHS «MAcCOBast J0JIsl BELIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHHUH Ta30B IPU XUMHUECKUX PEAKIIMAX, MACChI BEIIECTBA WM 00BEMA T'a30B IO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UITH 00BEMY
OJTHOT'O U3 YYaCTBYIOIIMX B PEAKIIMU BEILECTB, TEIUIOBOIO AP PeKTa peakuyu Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPAIEHUS U
COXpaHEHUs SHEPIUY;

c(OpPMHPOBAHHOCTb YMEHUH cOOII01aTh MPaBUIIa MOJIb30BAHUS XUMUUECKON OCY101 U J1aOOPaTOPHBIM 000PYAOBAaHUEM, a TAKKe
npaBuiIa OOpAIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OpPMHPOBAHHOCTb YMEHUH IJIAHUPOBATh U BBINOJIHATh XUMHUECKUI SKCIIEPUMEHT (pa3iosKeHUe EPOKCH/Ia BOJIOPO/Ia B IPUCYTCTBUU
KaTaJn3aTopa, ONpeIeJICHUEe CPeIbl pACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATHHOTO HHINKATOPA, BIUSIHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh
XMMUYECKOH peakIiK, Peakliud MOHHOI0 OOMEHa, KaueCTBEHHbIE PeaKLIUU Ha Cyb(ar-, KapOOHAT- U XJIOPHU1-aHUOHBI, Ha KATUOH AMMOHHS,
pelIeHre IKCIEPUMEHTAIbHBIX 33/1a4 1o TemaMm «MeTamis» u «Hemeramib») B COOTBETCTBUM C ITPaBUIIaMU TEXHUKH 0€30IIaCHOCTH MpU
o0pallleHNH C BELIeCTBaMU U J1a00paTOpHbIM 000pyI0BAHUEM, ITPEICTABIATH PE3YIbTaThl XUMUUECKOTO IKCIIEPUMEHTA B (hOpME 3arnCch
YpaBHEHHI COOTBETCTBYIOIINX PeaKIUi 1 (GOpMyINpOBaTh BEIBOBI HA OCHOBE 3TUX PE3YIIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUI KPUTHUUECKH aHAIU3UPOBATh XUMUUECKYIO HH(OPMAIIHIO, TOTYyJaeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/icTBa
MaccoBOW KOMMYHHUKaIUK, UHTEpHET U Apyrux);

c(OpPMHPOBAHHOCTb YMEHUH cOOII01aTh MpaBUIIa 3KOJIOIMYECKH 11€71€CO00pa3HOro MOBEICHHs B OBITY M TPYAOBOM JESITEIBHOCTH B LENAX
COXpaHEHUs CBOETO 3710POBBS U OKPYKAIOILIEH MPUPOIHOM CPEJIbl, 0OCO3HABATh OIMACHOCTH BO3/ICUCTBUS Ha )KMBBIE OPTaHU3MBbI OIIPEACIIEHHBIX
BEIIECTB, MOHUMasi cMbIc nokaszatens [1/1K, mosicHATh Ha mpuMepax crocoObl YMEHbIIEHHS U TIPEAOTBPAIEHUS UX BPEJHOTO BO3/IEHCTBHS Ha
OpraHu3M 4YeJI0BEKA;

JUIs 00y4aroIuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS: YMEHHE IPUMEHSTh 3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJ1aX
ITO3HAHMS BEUIECTB U XUMHYECKUX SIBJICHUM;

JUISL CJIETIBIX U CITa0OBUIAIMX O0yUarOIIKUXCsl: YMEHHE HCII0JIb30BaTh pelibe(HO-TOUEUHYI0 cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu
XUMHUYECKUX (HOPMYII.
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AnKaHBI: COCTaB U CTPOCHUCE, TOMOJIOTHYECKHUH

4
pan

5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTEIIN
AJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

7 DTWIEH U IPONUJIEH — MPOCTEUIIINE
MIPECTABUTENN AIKEHOB

8 [Tpaktuyeckas padora Ne 1. «[lomyuenue
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. Byranuen-1,3 u metunOyraaven-

9 1,3. [lonydyeHnne CHHTETUYECKOTO KayyyKa U
PE3UHBI
AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKHH psll. ATleTHICH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Beruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'enernueckas CBS3b YII€BOIOPOAOB,
NPUHAIIEKAIIMX K Pa3IMYHBIM KJlaccam
[IpupoiHBIE ICTOYHUKH YIIJIEBOJIOPOOB:

14 IIPUPOJIHBIN ra3 U MOMyTHbIE He(TAHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 IPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIC ra3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 KontponbHas paboTta mo pazaery
«YTIeBOIOPOIBI»

WHCTpyKTaX 10 TEXHUKE OE30MIaCHOCTH B
17 kabunete xumuu.lIpeaenpHbIE OTHOATOMHBIE

CIIMPTBI: MCTAHOJI X 3TAHOIJI. BO,Z[OpOI[HaH CBA3b




MHoroaToMHBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

18
TIIALEPUH

19 deHo: CTPOCHUE MOJIEKYJIb, ¢busnueckue u
XUMHUYECKHUE CBOMCTBA, MPUMCHCHHE

20 Anpaeruapl: GopMabACTH U alleTaIbICTH]I.
Aneron

21 OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTHI: MypaBbHHAS M YKCYCHAs

29 [IpakTrueckas pa6voTa Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI

23 CrteapuHOBas U OJICMHOBAs KUCIIOTHI, KaK
MIPEJICTABUTENH BBICIINX KaPOOHOBBIX KHCIIOT

24 Mpklna Kak COJH BBICIINX KapOOHOBBIX KUCIIOT,
HX MOIOIIee JEHCTBHE
CnoxxHbIe 3(DUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, MpuMeHEHHeE,
OuoI0rHYecKas pojib )KUPOB
VYTrieBoibl: cocTaB, KiacCU(pUKAIHS.

27 Bakueiimme nmpencTaBuTeNu: TIII0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak mpupoHbie
MTOJINMEPBI

29 Hrorosast koHTpopHas paboTa

30 AMHHBI: METHIIAMHAH U aHWJIHH
AMUHOKHUCITOTHI Kak aM(OTepHbBIE

31 OpPraHUYECKUE COCTUHEHUS, X OMOJIOTHYECKOe
3HaueHwne. [lermrTumpl

30 Benxn kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIC
COCIMHEHHS

33 OCHOBHBIE TTOHSTHSA XUMHHU




BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ

OCHOBHEBIE MCETOJbI CHUHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
[TacTMacchl, KayqyKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME = 34 2 2
11 KJIACC
KosanyecTBo yacoB DJIeKTPOHHbIE
Jlr;-n Tema ypoka Bcero Kourpoaeusie Tlpaxruecikue fI[:;‘i‘eHl/lﬂ gggjagz?:;fenbnme
padoThI padoThI

pecypchl

HHCcTpyKTax MO TEXHUKE 0€30TIaCHOCTH B
1 KaOMHeTe XUMHUU. XUMAYECKUI JIEMEHT. ATOM. 1
DJeKTpoHHAs! KOH(UTYpaLKsi aTOMOB

[lepuonnueckuii 3akoH u [lepronuueckas
crucTeMa XUMMHUYeCKux anemeHToB [1. M.

2 Menzeneesa, X CBsI3b C COBPEMEHHOW TEOpUEN 1
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHECHHUH I10

3 rpynmnam u nepuojam. 3HaueHue 1

MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /[.M1. MeHeneena B
pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1
cBsi3u. Bogopoanas cBsi3b

BanenTHOCTB. D1EKTPOOTPULIATEIBHOCTb.
5 Crenenb okucnenus. Bemectsa monekymisipaoro = 1
Y HEMOJIEKYJIIPHOTO CTPOEHUS

[Tonsatue o nucnepcHbIx cuctemax. icTuHHbBIE 1
6 KOJUTOMHBIE pacTBOPBL. MaccoBas 10s 1
BEILIECTBA B paCTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXPAHEHHUs U MPEBPAICHUS SHEPTUU IPU
XUMHUYECKUX PEaKIUIX

CkopocTtb peakiuu. OOpaTuMbIe peaKium.
XUMHUYECKOE PaBHOBECHE

10

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUICCKOM
peaKIum»

11

12

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (PH) pactopa.
Peakiuu nonHoro oomena. ['maponm3
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.
[TonsaTne 06 3neKTpOIM3€E paclaaBoB U
pacTBOPOB cosei

13

14

KonrtponsHas pabota no pazaeny
«TeopeTrnyeckue OCHOBBI XUMHM

Mertamibl, ux nosnoxenue B [leprnoanyueckoi
CUCTeMe XuMHU4eckux snemeHToB /1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue ¢pu3nyeckrue CBOMCTBa METAIIOB

15

16

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsKEHUH METaJNIOB

XuUMHUYecKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanui, KaNbIUNA, MAaTHUN, ATFOMHUHUN )
1 UX COEeTMHEHUH




17

HMHCTpyKTaX MO TEXHUKE 0€3011aCHOCTH B
KaOuHeTe XUMUU. XUMUAYECKUE CBOIICTBA
Xpoma, MEJIM U UX COETUHEHUI

18

19

20

21

22

23

XHMHUYecKre CBOMCTBA [IUHKA, JKeJie3a U UX
COEeIUHEHUI

[IpakTuyeckas padora Ne 2. "Perenune
9KCHEPUMEHTAIbHBIX 33134 110 TEME
«Meramib»"

Hewmeramnsl, nx nonoxxenue B [leprnoanueckoin
cUCTeMe XMMUYECKUX ieMeHToB /1. U.
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

®u3nyecKue CBOMCTBA HEMETAILIOB.
AmnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOpOJ1a, cephl, (hocdopa u yriepomaa)
XUMHYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U UX
COCIMHEHUI

XuMHYecKue cBOiCTBa a30oTa, (pocodpa u ux
COEIMHEHU I

24

25

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U UX
COeTMHEHNN

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COE€IUHEHUI

26

27

O0001IeHNEe U cUcTEMATH3AllKs 3HAHUH 110 TEME
«HewmeTtamibiy. BerauciaeHus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUil U TEPMOXHUMHUYCCKHEC
pacdEThl

[IpaxkTuyeckas padora Ne 3. «Pemenune
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"HemeTayst"»

28

Hroropas KOHTpPOJIbHAA pa60Ta

29

Heopr AHUYCCKUC U OPTraHUYCCKUC KUCIIOTHI.
HeopraHquCKHe H OPraHUYCCKHUEC OCHOBAHUSA




AMoTepHbIe HEOpraHNYECKHE U OpraHUYeCcKue

30  coenunenus. ['eHeTHUecKas CBS3b 1
HEOPraHMYECKUX U OPraHHMUYECKUX BEIICCTB
Poib xumuu B 00ecrieueHHH YKOJIOTHIECKOM,
31  oHepreTMyeckol W MUINEBON O€30MACHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBieHus 00 OOIUX HAYYHBIX MTPUHITUIIAX
32 | IPOMBIIIJICHHOTO MOJIYYEHHs BaKHEHIITNX 1
BEIIIECTB
33 | YenmoBek B MUPE BEIIECTB M MAaTEPUATIOB 1
34 XHUMHS U 3J0POBbE YCIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34
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* Xumus, 10 knacce/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «/IPODA»; AkuimonepHoe o01ecTBo «M3mareabcTBo
«IIpocBenieHue
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1 .IMuayruna I'.B. Curyaunonssie 3agaaus mo xuMuu. 8 - 11 xmaccsr.-

M.:BAKO, 2014.-144 c.- (Macrtepckas yuntens xumun).Kasepuna A.A.Bsequte 1. O.C.I'abpuensy, I'.I'.JIsicoBa «Xumus Meronuueckoe
nocobue — 6a30BbIi ypoBeHb» - M.: [Ipoda 2022 rog.

. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMHsl B TecTax, 3ajadax, ynpaxsenusax. 11 kmace» — M.: Ipoda, 2023 rog.

. O.C.I'abpuensH, I1.H.bepezkun, A.A.Viakosa «Xumus 11 kiacc: KoHTposibHBIE U TpOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
. O.C.T'abpuensn, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: Hacronpnas kaura uis yuutensi». Yacte 1 — M.: Ipoda, 2019 roa.
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. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmacey, - M.: Dk3amen, 2019r.

. 9. O.C.I'abpuemnsta, U.I".octpoymoB «XUMHUYECKHid SKCTIEpUMeHT B 1mkoue 11 kmacey; - M.: Jlpoda. — 2019 ron.  Xumus. [Inaaupyembie
pe3ynbratel. Cucrema 3aganuii. §-9

KJIacChl: Tocobue il yuurtesneil oommeodpa3zoBaTenbHbIX yupexaeHuil / Kasepuna A.A.,

WBanosa P.I'., lo6potun JI.1O. nox pexn. I'.C. KoBanégoii, O.b. JlorunoBoii. — M. :

[Tpocsemienue, 2013 — 128 c. (PabotaeM o0 HOBBIM CTaHAAPTAM).

3. IlpenonaBanue ¢pu3uky, pazpupatomiee yuenuka. B 7 ku. / Coct. u o pea. 3.M.
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Bpasepman. [Tocobue ans yunureneit u metoguctoB. — M. : 2003. Ku. 4 ®opmupoBanue
npaktuyeckux ymenuil. Hacts 1 — M. : AIIK u I1PO, 2008 — 312 c.

4. O6mast meTouka o0y4yenust xumuu B mkonue / P. I'. UBanosa, H. A. T'opoaunosa,
. YO. lo6potun, A. A. KaBepuna u ap.; mox pen. P. I'. UBanoBoii. —

M. : [Ipoda, 2008 — 319 c. — (Poccwuiickas akagemusi 00pa30BaHUs YUUTEIIO).

5. Xumus. Temarnueckuit KoHTpoab 8-9 kinaccel / A.A. KaBepuna, I'.H MonganoBa,
M.I'. CHactuna. — M. : U3natenbctBo «HarnmonansHoe oOpazoBanuey, 2022 — 160 c.
6. 3moTHUKOB 3. I'. XUMHUYECKHI SKCIEPUMEHT KaK CIIeU(UISCKUA METO/]
obOyuenus // Xumus. [lepBoe centsops. 2007. Ne 24. C. 18-25.

2.IInayruna I'.B. XuM#us B TEXHOJOTHSAX CEIBCKOTO X0351CTBa: Yueo.

nocobue st yu-cs 8-11 ki1. o6meodpaszosar. yupexaeHuid.- M.: ['ymanut. usa.
uentp BJIAZIOC, 2003. -176 c.:umn. —(b-ka yuurens xumun).

3. IMnuyruna I'.B. XuMus B TEXHOJIOTHIX CENbCKOro Xo3sicTBa: 8-11 KiI.:

Merton. nocobue.- M.: I'ymanurt. uzn. uentp BJIAJIOC, 2003. -144 c.:unn. — (b-xa
YUUTENS] XUMUN).
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