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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpEeAHEro oO0mero oo6pa3zoBaHus
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOit 00pa30BaTEILHOM MIPOTPaMMBI CpetHero oo1ero oopazoanus (POIT
COO), npencraBieHHbix B DenepalibHOM TOCYAapCTBEHHOM 00pPa30BaTEIbHOM
crangapre COO, c¢ yuérom Kouuenuuu npenogaBaHus ydeOHOro MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX  opraHm3anusax Poccuiickonr  ®Denepanuu,
peau3yIoMX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHI
«Crtpareruu pa3putus BocnuTanus B Poccuiickoit @enepaiuu Ha nepuoA 1o 2025
rona» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0OB K pa3paboTKe MporpaMMbl MO XUMHHU, K OIPEACIICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHUS OOyUYalOIIMXCA CPEACTBAMU
yueOHoro npenmera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuentyainbHble TosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJICH,
collepKaHUs, PE3yJbTaTOB OOy4YeHUsT U TPEOOBAaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MoJTy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpraHu3aluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAOIIUM HTallOM pealn3aliud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LIEJIOCTHOM CUCTEME XUMUUYECKOTO OOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TAaK)Ke IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
U TIpUPOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHue OOydaronuxcsi Ha
YPOBHE CpeTHEr0 O0IIIero 00pa3oBaHus CPECTBAMU YUEOHOTO TIpeaMeTa « XUMUS,
COJICp’)KaHHE U TIOCTPOCHHE KOTOPOTO OMPEACNICHbl B MpOTrpaMMe IO XUMHU C
y4€TOM CHeuu(puKy HayKu XUMHUHU, €€ 3HAueHUs B IO3HAHWUU MPUPOALI U B
MaTepUaTHHOU KU3HMU OOIIECTBA, a TAKXKE C yUETOM OOITUX IeJIeH M MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEIHEero  00Iero
oOpazoBanust B Poccuiickoit deneparum.

XuUMUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUTpaeT ocoOyI0 poJjib B
COBPEMEHHOM LMBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIAJ] B (DOPMUPOBAHKE PAITMOHAIIBHOTO HAYYHOTO MBIIIIJICHUS, B
CO37IaHUE IIEJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIEM MHpPE KaK O €IUHCTBE
OpUPOABl U YETOBEKa, KOTOpoe (OpMHUPYETCs B XUMHHM Ha OCHOBE MOHMMAHMS



BEILIECTBEHHOI0 COCTaBa OKPYKAIOIIET0 MHPA, OCO3HAHUS B3aHMOCBSI3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C IPYTMMHM €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMIIEMON YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmiectBa. CoOBpeMEHHas XMMHUS Kak Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUSA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON 0€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM C€ OOIIMMHM LENSIMU W TNPUHLOUIIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npenmera «Xumus» (10—-11 kmaccrsl, 60a30BbId ypOBEHb
U3Y4YECHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIUyMa, IPOJIOJDKCHUS
00pa30oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomUMHA  TIpeAMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIe KypChl —
«Oprannueckass xumuss» U «OOIlIas WM HEOPraHUYeCcKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTraHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHnyeckon xumuu. GopmMUpOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMeTa 00eCHeurBaeT BO3MOXHOCTb PACCMOTPEHMsI BCEro MHOT00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUH XUMHH.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» cQopMUpoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuaja U 0O0ycCJOBII€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUUYECKUX YpOBHiIX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TaKkKe Ha YypPOBHE CTEPEOXMMHUYECKUX M DIIEKTPOHHBIX
npecTaBIeHN 0 CTpoeHuH BeniecTB. CBeleHust 00 M3y4aeMbIX B Kypce BEIeCTBaxX
JAI0TCS B Pa3BUTUU — OT YTJIEBOJOPOIOB JO CIOXKHBIX OMOJIOTHYECKU aKTHUBHBIX
coenuHEeHUW. B Kypce  OpraHM4ecKkoM XUMHUM  [OJIY4arOT  pPa3BUTHE
c(hOopMHPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMs MEpPBOHAYAIBHbBIE
MIPEACTABJICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOUN PEaKIIUH.

[lox HOBBIM yriioM 3peHUs B mpeaMmere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs HW3YYEHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKU MaTtepuan MW (PaKTOJIOTMUYECKHUE CBEIEHUS O BeElIecTBaX U
XUMUYeckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmiass ¥ HeopraHuyeckas
XUMUSD» O0Yy4arolUMCsS MNPEJOCTAaBISETCS BO3MOXHOCTb OCO3HAaTh 3HAYEHUE



MEPUOIMYECKOT0 3aKOHA C OOIIETEOPETHUECKUX U METOOJIOTHYECKUX TO3UITHH,
rIyoKe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIMH 53TOro 3aKkoHa — OT
000011aK011IeH 10 0OBSICHSIONICH M POTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUU,
CBOMCTBax W MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHMsI AOTOTHsIeTCs B Kypeax 10 u 11 kiraccoB aneMeHTaMu
coliepKaHUsl, UMCIOIMUMH KYJIBTYPOJOTHUECKUN W TPUKIATHOW XapakTep. OTh
3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS3M XMMHUHM C JIPYTUMH HayKamH,
PacCKpBIBAIOT €€ POJib B MO3HABATEIHLHON M MPAKTUYECKON ESITEIbHOCTH YeJIOBEKa,
CITOCOOCTBYIOT BOCTIMTAHHUIO YBKCHHUSI K TIPOIIECCY TBOPYECTBA B 00JACTH TCOPHH
Y IPAKTUICCKUX TPUIIOKCHUH XUMHUHU, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSA3aHHBIX C XHUMHCH,
KPUTHUYECKU OCMBICIMBATH MHPOPMALIUIO U IPUMEHSITH €€ JIJIs TOMOJIHEHUS 3HAHUM,
pEIICHUS MHTEIJIEKTYaIbHBIX U KCIIEPUMEHTAIBHBIX HCCIIEIOBATEIBCKUX 3a/1a4. B
IIEJIOM COJIepKaHue Y4eOHOro mpeaMera «XUMHUsS» JaHHOTO YPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHKE Yy 00YyYAIOIIUXCSI MUPOBO33PEHYECKOM OCHOBBI
JUIsT TIOHUMaHus (PUIOCOPCKUX UACH, TaKUX KakK: MaTepUallbHOE €IUHCTBO
HEOPraHUYECKOTO U OPraHUYECKOr0 MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, TTIO3HABAEMOCTh MMPUPOIHBIX SBJICHUHN MTyTEM IKCIIEPUMEHTA
W PCIICHUS TPOTHBOPCYMH MEXKIy HOBBIMH (akTaMd U TEOPETUUCCKUMU
MPEANMOCHUTKAMHU, OCO3HAHUE PO XUMHUU B PEIICHUN IKOJIOTHYECCKUX MPOoOIIeM, a
TaKXKe MPo0JIeM COEpeKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B rmmane pemieHms 3amad  BOCIHMTAHMS, Pa3BUTHS W COIMAIA3AITUN
0oOy4Jaronuxcsi MPHHATBIC TPOTPAMMON IO XUMHU TOIXOJBI K OIPEACIICHUIO
comepkaHUsI W TIOCTPOCHUS TIpeAMETa MpeaycMaTpUBarOT (OPMHPOBAHUE
YHUBEPCAIBHBIX YICOHBIX ICUCTBUM, MMEIOMNX 0a30BOE 3HAUCHUE IS PA3THIHBIX
BUJIOB JICATEILHOCTH: peIIeHUus TpoOsieM, TMOHMCKa, aHaimm3a U 00pabOTKU
uH(OpMaIuK, HEOOXOAMMBIX HJii TMPUOOPETCHUS ONBbITA TPAKTUYECKON U
UCCIICIOBATEILCKON JIEATEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMHUH.

B mnpakTuke mnpemnojgaBaHWs XWUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 0OIIero o0pa3oBaHus, MPU ONpeeIeHUN
coJiepKaTeIbHOW XapaKTEPUCTUKU IIeJIe HW3Y4YeHUs TMpeAMeTa HampaBlieHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (PopMUPOBaHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
NEeSTEIbHOCTH YeJIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C



METOJMYECKOM TOYKHM 3PEHHsI TaKOM MOAXOJ K OINPENECICHUIO LIeJIeW HW3y4eHUs
IIPEIMETA SABJISIETCS BIIOJIHE OIPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pPEHHUs TJIAaBHBIMHU LEJSIMU H3YYEHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBusFOTCS:

e (QopMupoBaHuME CHCTEMBl XWMHYECKMX 3HAHWWA KaK BaKHEHUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXKaT KIHOYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUHM XUMMH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IIOHUMAHHE CYIIHOCTH JOCTYIIHBIX
00001IeHII MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAaHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKLIUNA, HEOOXOUMBIX JJIsl IPUOOPETEHUS YMEHUM
OpUEHTHPOBATbCA B MHUPE BEUIECTB U XUMUYECKHUX SIBIICHUW, WMEIOIIUX
MECTO B PUPOJE, B IPAKTUUECKON U TOBCEHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AESITEILHOCTH, CB3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM IpPaBHII
0e301acHOro o0panieHus ¢ BEIIeCTBAMH.

Hapsay ¢ atumMm, comepxaTesbHas XapaKTepUCTUKA LeJIed U 3a/1ad U3y4eHUs
IpeIMeTa B IPOrpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHU TPUOPUTETAMU B CUCTEME CpeaHero obmiero odpazoBanus. Ceroans B
MPENOIaBaHUH XUMUU B OOJIbILIEH CTENEHU OTAAETCS NPEANOUYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJEpXKaHUsl OOy4yeHHUs, OPHUEHTUPOBAHHON Ha MOATOTOBKY
BBINTYCKHUKA 00I1€00pa30oBaTeIbHON OpraHu3alliy, BIIAJICIONIETO HE Ha0OpOM
3HaHUW, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMM U YMEHUSIMHU
AKTUBHOTO MOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEAbHOU JKU3HU AJI pPELICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3U ¢ 3TUM NpU U3y4E€HUH NIPeIMETa «XUMUS» JOMUHUPYIOIEE 3HAUYECHUE
pUOOPETAIOT TaKue 1M U 33/1a4H, Kak:

ajanTtanus 00yJarolmMXcs K yCIOBUSIM TWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHME  WHTEIUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO T'PAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHECHUEM;

dopMupoBaHue 'y oOOydaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJIS Pa3IMYHBIX BHJIOB
NEeSATEIBbHOCTU: pelIeHus MpoOJeM, MoucKa, aHaiau3a U o0paboTku uHbopmMaIuy,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIBHOCTH, KOTOPasi 3aHUMAET BaKHOE
MECTO B IIO3HAHWW XUMHUHU, a TaKkKe I OUEHKHM C MO3ULUI



HKOJIOTMUECKON O€30MacHOCTH XapakKTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOIHYIO CPEY;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaroMXCcs: ClIOCOOHOCTH CAMOCTOSTENBHO MPUOOPETaTh HOBBIE
3HAHMS [0 XMMHUU B COOTBETCTBUHU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJII TIOMCKA U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHYECKOTO COJEPIKaHMUS;

dbopMupoBaHUe U pa3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO
MBIIICHHS], HAOII0IaTENbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IJIAHUPOBAHUM U TPOBEACHUU XUMHYECKOTO
HKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaromuxcsi YyOeXKIEHHOCTH B T'yMaHHCTHUYECKOU
HAIPABJIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEUICHUH TI00aIbHBIX MPoOseM
paIMOHAIBHOTO MPUPOIOIIOIB30BaHNS, TIOTIOIHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIECHUS K IPHUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOpPETEHHs OIbITa
WCIIONIb30BAaHUs TONYYCHHBIX 3HAHUN Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSMHU.

B ydyebHoM mane cpeaHero oOImero oOpa3oBaHUS TPEAMET «XUMH
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4dHbIe
OpPEIMETHD.

OO111ee Yncao YacoB, OTBEAEHHBIX JIJIsl U3YUEHUsI XMMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctanisieT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Henemo).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHHsS OPraHUYECKHX
coequnenunit A. M. bBytiepoBa, e€ ocHOBHBIE O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHUYecKUX BeulecTB. l'omonorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) Y TPUBHAJIbHBIE Ha3BaHUS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M HUX MPEBpAIICHUI:
03HaKOMJIEHUE ¢ 00pa3liaMy OPraHnYECKHUX BEIIECTB U MaTEpUalaMH Ha KX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJI OpPraHMYECKHUX BEILIECTB, HAONIOJEHWE M OINHCAaHUE
JEMOHCTPALlMOHHBIX ONBITOB [0 IPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHNE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH w 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUIN Psii. DTUIIEH U MPONUIEH —
OpocTeiiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAalUH, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MetmwnOyragueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifi. ALIeTUIIEH
— TpPOCTEHIIMH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (pEaKLMM TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApATALIH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, (QU3NYECKHE M XUMHUYECKHE CBOMICTBa
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYEHUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUSA), NOTYYeHue u npumerenue. TOKCUUHOCTb



apeHoB. ['eHeTmyeckas CBA3b MEXIYy YIJIEBOAOPOAAMH, IPUHAIEKAMMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHMKH YTrI€BOAOPOIOB. [IpHpoaHbIi ra3 W IOIyTHBIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPEeroHKa, KPEeKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposm3. IIpoaykTsi
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KaMeHHbIN
yroJib ¥ POAYKTHI €ro MepepadoTKH.

OKCIEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB W WX IPEBpaALICHUIL:
O3HAaKOMJIEHHE C oOOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJd  YIJIEBOAOPOJIOB U
raJIoOr€HONPON3BOIHBIX, IPOBEACHNUE IPAKTUYECKON paboThl: MOIYyYEHUE ITHIIEHA U
W3yYECHHUE €TO CBOMCTB.

PacuérHeie 3amaumn.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJYKTA PEAKIUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucaopoaconepxanue oprannyecKue coeAuHeHUst

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHOJ CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMH MeETajlllaMH,
raJIoreHOBOJOPOJaMH, TOpEHue), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWIEHTIUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHenune rauueprHa U 3TUICHTITMKOJIS.

deHo: CTPOCHHE MOJICKYJbl, (PU3NUEeCKHe U XUMHUUYECKHUE CBOMCTBA.
ToxcuunocTth denona. [lpumenenue penomna.

Anpaerunpl U kemoHul. DopMallblierwj, aleTalbleruj: CTPOCHHUE,
¢usznyeckue M XMMUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KA4eCTBEHHBIEC PEAKLINN), IOJIyYEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE Mpe/ieNIbHbIE KApOOHOBBIE KMUCIOThL. MypaBbUHAS U YKCYCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, oOIIuUe IS
KJ1acca KUCJIOT, peakiius dTepuduKaIum), nojydeHue u npumeHenue. CtreapruHoBas
Y OJICMHOBAS KUCIIOTHI KaK MPECTaBUTEIH BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

CroxHble 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. 'uaponus xupoB. llpumenenue xupoB. buonormyeckas posb
AKHUPOB.




VYrneBoabl: coCTaB, Kiaccu(ukaius yriieBoAaoB (MOHO-, TU- ¥ TIOJTUCaXapHUIbl).
['moko3a — mOpOCTEUIIMH MOHOCaxapuJl: OCOOCHHOCTH CTPOCHUSI MOJIEKYIIBI,
du3nueckre U XuMUYecKrue cBOMCTBa (B3aumojeicTue ¢ rupokcugom meau(ll),
OKHCJICHME aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
Opo’KeHHe TIIOKO3bl), HAXOXKACHHUE B MIPUPOJIE, TPUMEHEHUE, OMOIOTHYECKas POJb.
®otocuHTe3. PpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemunono3sl.  dusnMyeckne M XMMHYECKHME CBOWCTBA Kpaxmana (THApoJiu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX IPEBpPALICHUI:
OpoBeieHHE, HAOIIOJCHUE W OINMCAaHUE JEMOHCTPAlMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICHCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEICHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuumu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLMUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoeprkale OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak aMm(pOTEpHbIE OpraHnuecKue coeguHeHus. usnveckue u
XUMHUYECKHE CBOICTBA aMHHOKMUCIOT (Ha mpuMmepe rmuuHa). buomormyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAA M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMs BEIIECTB M HX IPEBpALICHUIL:
HaOJII0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OeKOB Ipu
HarpeBaHuy, [IBETHHIC PEaKIINU OEJIKOB.

BbicokomosieKyJ/IsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIMMEPHU3ALUHU, CPEIHSIS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJIMMEPHU3ALIMS U MOJTUKOHEHCAIUS.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIEeCTB W HX MpPEBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMace,
KAay4yKOB.

MexnpenMeTHbIe CBA3H.



Peannsannst MEeXIpeIMETHBIX CBA3EH NP U3YYEHUN OPTaHUYECKOW XUMUHN B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(UKAIMs, NEPUOJIUIHOCTh, HAOIIOACHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: wMaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3UUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHMUS.

buonorusi: kiertka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTUBHbIE BewlecTBa (OENIKH, YIJIEBOIbI, MHUPBHI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMHUYECKHUH AeMeHT. ATOM. Sapo aTroma, n30Tonbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTUYeCcKre YpOBHH, MOJIYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- IEMCHTHI.
Oco0eHHOCTH pacrlpeiesieHHs] JIEKTPOHOB MO OpOUTAISIM B aTOMaxX JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIsl aTOMOB.

ITepuonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKoHA W Ileprogmdeckoil CHUCTEMBI
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TIPYNIaM U MEPHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAsl W MOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW cCBsi3u (OOMEHHBIH M JIOHOPHO-
aKuentopHslii). Bomoponnas cBs3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.



BemiectBa MOJEKYJIPHOTO UM HEMOJEKYJISIPHOIO  CTPOEHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J11 BEUIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHMYEeCKUX BEIIECTB. [e€HETMYecKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU TP XUMUYECKUX PEAKIUAX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuinbHbIe U cliadblie 251eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
neMoHcTpanus Tadnui «lleproguyeckas cucrema XUMHYECKUX 3yeMeHToB [[. .
MenneneeBay, U3ydeHHUE MOJIENICH KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TTOMOIIIbIO YHUBEPCAIIBHOTO HHAUKATOPA, PEaKIIM HOHHOTO 0OMEHa), TPOBEICHHE
paKTUYeCKOl paboThl « BiusiHue pa3znuuHbIX (GakTOPOB HA CKOPOCTh XUMUYECKOU
peaAKLN.

Pacuérnrle 3agaun.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKUX PEAKIHM, B TOM HYHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBas AOJIA
BEILIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilonoxkenne HemerayuioB B llepuomnueckoit  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
®dusznveckrue CBOWCTBA HEMETA/UIOB. AJUIOTPOIHUS HEMETAIOB (Ha MpuUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAIVIOB U KX COCIMHEHUM.



Merannel. [lonoxenne meramnoB B llepuoanyeckon CUCTEME XMMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mme ¢uzndeckue cpoiicTBa MeTtaioB. CIlaBbl METAJLIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpUM, Kajdui, KaJbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HUS BEHIECTB M HX IPEBpAICHUMN:
U3YYeHHUE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, pEIISHHE
AKCIIEPUMEHTANIbHBIX 3a7ad, HaOJIOJIEHUE W OIMCAHWE JEMOHCTPAllUOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOAECHCTBUE THIPOKCHIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHbie 3ama4n.

Pacuétpl mMacchl BemiecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOIIUX B pPEaKIMH BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OTHO
Y3 BEIIECTB UMEET ITPUMECH.

X¥MHUS ¥ )KH3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJIOTHYECKOM, SHEPreTHUSCKOW W IHILECBOM
0€30MMacHOCTH, pa3BUTHUM MeAulMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienns 00 0OIMUX HAYYHBIX TPUHITAIIAX POMBIIIUICHHOTO MOTyYCHHS
BAYKHEUIIIMX BEILCCTB.

YesoBEeK B MHUpPE BEIIECTB W MATEPUAIIOB: BAXHEHUIIHUE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKW, CTEKJIO, KEepamuKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yI0OpeHusl.

XuMus W 340pPOBbE YEJIOBEKA: MpaBHJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30IaCHOTO UCIIOIB30BAHMS MPENapaToB OLITOBON XUMHUH B
MMOBCEIHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEOpraHn4eckord XuMuM B 11 Kitacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
0OIIX €CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK ¥ TOHSATHH, SIBIISIOIIUXCS CHCTEMHBIMU
IUJIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHSA: HAay4dHBINH (pakT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SBJICHHUE.



®du3uka: MaTepusi, IHEPTUsi, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUUYMHBI U CAMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
peCypCeHl.

TexHonorus: XuMu4YecKass MPOMBIIIJIEHHOCTb, METAJULYyPIus, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, HHUIIEBAS
MPOMBIIICHHOCTh,  (papmaneBTHUeCcKasi  MNPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX TpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMuUcsl MpOrpaMM CpelHero oOimero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeamMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOW Tpa)KJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTHBAILIMU K 00YYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEeIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMU yCTaHOBKAMHU, MPUCYIIMMHU IE€IOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «XUMUSD» ITOCTUTAlTCS B
€AVMHCTBE YYEOHOW M BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYJIBbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMHU
U HJiealaMd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHITHIMU B OOIIECTBE
HOPMaMH U TIpaBUJIaMU MTOBEJICHUS, CITOCOOCTBYIOIMMH MPOIECCaM CaMOIIO3HAHMSI,
CaMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUYAOIIIUXCSI.

JIM4HOCTHBIE PpE3yJbTaTbl OCBOCHMS MpeaMera «XUMHUS» OTPaXKaroT
c(OPMUPOBAHHOCTh OMbITa I[MO3HABATEIIbHOW W MPAKTUYECKOM AEeSTEIbHOCTU
oOy4Jaronuxcst 1o peaju3aly NPUHATHIX B OOIIECTBE [IEHHOCTEW, B TOM UHCIE B
YacTH:

1) rpakIaHCKOT0 BOCIIMTAHUS

OCO3HaHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOH ACSITEILHOCTH MPHU CO3JaHUU YUEOHBIX
IPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENbHBIX 33]1a4, BHITOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOIO
NPUMEHEHUS XUMHUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yJIbTaT
JUTATEIIbHBIX ~ HAOMIOJMEHUN, KPOMOTIUBBIX  OKCIECPUMEHTAIBHBIX  TIOWCKOB,
MMOCTOSTHHOTO TPY/1a YUYE€HBIX U MMPAKTUKOB;

MHTEpeca U 03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOIIEM aHAIIN3E
uH(GOpPMAIH O TIEPEAOBBIX IOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STHYECKOIO IIOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyAIlUH, CBA3aHHbBIE C XUMHUUYECKUMHU SIBJICHUSMH,
¥ MPUHUMATH OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACH HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEAEHUE M TMOCTYIKH CBOMX TOBAapULIEH C
MO3UIMKA HPABCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI ITHUX
MOCTYIIKOB;

4) popmMuUpOBaHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 30poBOro M Oe3zomacHoro oOpa3a >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOIo/IeHUss TIpaBUiI O€30MacHOro OOpalleHusi ¢ BeHleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HMHIWBUAYAJIbHOTO M  KOJUICKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCIEACTBUN W HENPUSTHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIIbCKOM
JeSATETLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyruX BUJAX
JIESITENIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM MPaKTUYECKUX 3aaad
COILIMAJIbHOM HAMpaBJIeHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YyUEHHUIO MPOoheccruii pa3TuyHoro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpaszoBaHus, Oyaymieil mnpodeccuu W peanu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

AKOJIOTHYECKU TIeJIECO00OPa3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HMCTOYHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIC;

MOHMMAaHMS TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX IPOOJIeM, BIHMSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUUAIBHOM CPEBI;

OCO3HAHHUSI HEOOXOJUMOCTH WCIIOJIL30BAHMS JOCTHOKCHUM XHMHH  JUIS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJIOTMYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEAOTBPALIATH UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, S9KOJIOTHYECKON KYJIbTYPHI,
OITbITa JIEATEIILHOCTHU AKOJIOTHYECKOM HAIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBHOW, KOMMYHHKATHUBHOW M COLUAIBHOMU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HWJEOJIOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CcHeUuUKA XUMUU KakK HayKd, OCO3HaHMs €€ poJikd B
dbopMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IETOCTHOTO
npeAcTaBieHusl 00 OKpy’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U UYeJOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PCEIICHHH IPOOJIeM COXpaHEHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
IABUJIM3AIAN: B €€ TYMaHUCTUUYECKON HAITPABJICHHOCTH U BaXKHOM POJIM B CO3JaHUN
HOBOM 0a3pl MaTEepPUAIbHOW KYJNbTYPBI, PEIICHHH TJIOOAIBHBIX MPOOJieM
YCTOWYHMBOI'O PA3BUTHUSL YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIAUIIMHBI, OOCCIECYCHUH YCIOBUN
YCHEUTHOTO TPY/la U DKOJOTHYECKH KOM(OPTHOM )KU3HU KAXKJIOTO WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTHU METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJTyJaeMbI€ 3HAHUS JIJIS aHAIu3a U OOBSICHEHWUsI SBJICHHUIN OKPYKAIOIIETO MUpA U
MIPOUCXOSINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKTFOUYCHHUS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JAaHHBIX C IIEITBI0 MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTLHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus mpo0JieM B PeaTbHBIX JKU3HCHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIy9CHHIO HOBBIX 3HAHUH TI0O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTSIMH;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JESATCIIEHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble IS (QOPMHUpPOBAHUS  MHPOBO33PEHUS  OOYUAOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHSATHUS, OTpakKaIoUUe
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECCTBO, YHEPTHUS, SIBJICHUE,
MPOIIECC, CUCTEMa, HAYYHBIM (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue byHKIIMOHATHHOU
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBbIC y4eOHbBIC
JIEUCTBUS B MIO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHblE pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PEryJIsSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMU Y4eOHbIMH No3HaBaTeJIbHBIMH
JefiCTBUSIMU:

1) 6a30BbI€e JJOrHYecKHe AeiiCTBUSA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh W aKTyallM3UpOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENCTATh LENU JCATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
TIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C TOCTABICHHBIMU LIEIISIMU;

MCMOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JOTUYECKOTO MBIIUIEHUS —
BBIICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHUM M yCTAHABIMBATH UX B3aWMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS JUIsl OOBSICHEHUS OT/IECIBHBIX (PAKTOB H
SIBJICHUM;

BEIOMPATh OCHOBAaHWSA W KPUTEPUH IS KIacCH(PUKAUKA BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAHABJIMUBATh MPUYUMHHO-CIICICTBEHHBIE CBS3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pPaCCyXJIeHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IIPOLIECCE MTO3HAHMS, UCIIOIb3YEMbIE B XUMHUHM CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOICIIbHBIC MTPEACTABICHUS — XUMUYECKHMA
3HaK (CUMBOJI) 2JIEMEHTa, XUMU4Yeckas hopmysia, ypaBHEHUE XUMUYECKOU PEeaKIuu
— MpU PELICHUM Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKHUX 3aJ]a4, NMPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEe0BATEIbCKHE TeHCTBHUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuuii;

bopMyIMpOBAThH 1NN U 33/1a4M UCCIEIOBAHMS, UCIIOJI30BaTh TOCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOIPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUSI U TMPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJAO0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (GOopMyIHpOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTU PE3YyJIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAECIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUUYECKOW HCCIEAOBATEIbCKOM ¥ MPOEKTHOU
JESATETLHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJO0B PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3ITUYHBIX METOJIOB
MTO3HAHUSL.

3) padora ¢ undopmanmeii:

OPUEHTUPOBATHCA B PaA3JIMUHBIX HCTOYHUKAX HHpoOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHUsI, KPUTUUECKHU OLIEHUBATD €€ JOCTOBEPHOCTh U HEMPOTUBOPEUMBOCTH;



dbopMynpoBaTh 3aMpochl U MPUMEHATH Pa3IUYHBIE METOMABI MPHU TOUCKE U
oToope wuHPOpPMALIUK, HEOOXOAWMOW JJISI BBIMOJHEHMs] YYEOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PAa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
UHpOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NYECKUEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPE0Opa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBgJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH J1eHCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMbI B XOJ€ Juajiora u/uiu
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMEH PEe3yJbTaTOB IO3HABATEIBHON JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIPHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPU BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alui y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
Mo pe3yabTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHHS MO3WIUI B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHUBEPCATbHBIMH PEryJsiTHBHLIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IM03HABATEIBHYIO
JesTeNIbHOCTh, Ompefenss e€ Lend W 3aJaud, KOHTPOJMPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUU Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TNOJIyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOCH AESITEIbHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHblE  pe3ysbTaThl OCBOEHHsSI Kypca «OpraHuyeckas XUMUS»
OTpaXXaroT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUH O XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHbBl MHpa, POJM XUMUM B IIO3HAHUM SIBJICHUU



Opupoabl, B  (HOPMHUPOBAHUU MBIIUIEHUS M KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl peIIeHUs MPAKTUYECKUX 3a1a4
U SKOJOIM4eCKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BIIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTb, MEKTPOOTPULATEIbHOCTD, XUMUYECKAs]
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHAS
macca, MOJIIpHbIN 00BEM, YIIIEpOIHBIN CKENET, PYHKIMOHAIbHAS IPyIIa, paguKal,
U30MEPHs1, U30MEPBL, TOMOJIOTMYECKHUN P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO U
a3oTcoAepXKallue COECAUHEHHUS, MOHOMEp, MOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPHUM W 3aKOHBI (TE€OpHUsl CTPOCHHS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAaHMUSA IIPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, IOJYYECHHH H
0€30I1aCHOM HCIIOJIb30BaHUM BAKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C(OPMUPOBAHHOCTh YMEHUU BBISIBISITh XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUI HCIONb30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMynl OpraHMYECKHMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKIIUH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH NPUHAMJIEKHOCTh N3YYEHHBIX
OPraHWYEeCKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K OIpPEIEIIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (yriaeBOJOPOAbl, KHUCIOPOA U a30TCOJEprKallue
COCIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii Homenknatrype (IUPAC), a takxke NpUBOAWTH TpPUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPOIMUJIEH, aleTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aleTaableru]], MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCJIO0TA, CTEAPUHOBAs KUCJIOTA, TIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABl XUMHUYECKON CBSI3HM B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHBIE);



c(OPMUPOBAHHOCTh yMEHHUSI TPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHECHHS MACChI BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3UICCKHE
U XUMHUYECKHE CBOMCTBA THUIHUYHBIX TMPEICTABUTEICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, dTWICH, IPOIUJICH, alleTuiieH, OyTaaneH-1,3,
MeTunoyTaaueH-1,3, 6eH3011, METaHOJI, TAHOJI, dTHJICHT KO, TIIHICPUH, (HEHOT,
aleTabJIeTu], MypaBbHHasl U YKCYCHAsl KUCJIOTHI, TJIFOK03a, KpaxMall, 1eJIJTI0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATH T'€HETUUYECKYIO CBSI3b MEXKAY HUMHU
YpaBHEHUSMH COOTBETCTBYIOIUX XHMHYCCKHUX PEAKIUHA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOYHUKHU YTJIEBOJIOPOHOTO
ChIpbs (HE(PTh, MPUPOIHBIM ra3, yroJyb), CHOCOOBI X MEPEPAOOTKU U MPAKTHUYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJYKTa
PEeaKIMH 10 U3BECTHBIM Macce, 00BEMY, KOTHIECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOAYKTOB PEaKIIHH ),

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJETh CHCTEMOM 3HaHMH 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCIIOJIb3YEeMbIX B XUMUU MIPU U3YyUYEHUHU BEIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIOACHNE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCITONIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHUS [JI TPUHATHS PEIICHUNA B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh TIPaBUIIa MOJIH30BAHUS XUMHUYECKOM
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBuia OOpalleHUs ¢
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUHN TUTAHUPOBATH U BBIMIONHATH XUMHYECKUI
AKCIIEPUMEHT (IIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB MPU HArPEBaHUU, MTOJTYICHHUE
ATUJICHA U U3YYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIINN OPTAHUYECCKUX BEIICCTB,
JeHaTypalys 0eIKOB IPU HArPEBaHWH, [IBETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBHUH
C TMpaBWIaMHU TEXHUKW O€30MacHOCTH TpU OOpalleHuu C BEIIECTBAMH U
7a00paTOPHBIM  O0OpPYZOBAaHUEM, TPEIACTABISATh PE3YJIbTaThl  XHUMHYECKOTO
dKCTIepUMEHTa B (OpME 3amucCh YpaBHEHUW COOTBETCTBYIONIMX pEAKIMi U
(GbOpMyIMpPOBaTh BEIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHUNM KPUTUUYECKH aHAIM3UPOBATH XHUMHYECKYIO
uHpopMaIMIo, TMOJyYaeMyr0 W3 pPa3HbIX MCTOYHUKOB (CpeJCTBA MacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



chOPMUPOBAHHOCTh ~ YMEHHMA  COONIIOMATh  TpaBUia  JKOJOTHUECKH
[[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IENAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JICMCTBUS HAa JKMBBIE OPraHU3MBI OINPENAECIEHHBIX OPraHUYECKHUX
BellleCTB, moHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlIEHUS HMX BPEIHOrO0 BO3JCHUCTBUSI Ha OPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHU;

JUISL CIENbIX M CHA0OBUASIIMX OOY4YaroIIMXCA: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmIass u HeopraHUYecKas
XUMHUSD OTPaXKkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUHU SIBJICHUHN MPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOM IS pelIeHUs] MPaKTUYECKUX 3a/1ad U DKOJIOTUUECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO M MIPUPOJIHOM Cpeie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloNIue MOHATHSA (XMMHUYCCKUH JJIEMEHT, aToMm, HM30Tom, s-, P-, d-
AJNIEKTPOHHBIE OpOUTATM aTOMOB, HWOH, MOJIEKYJid, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAsl, METaJUIMYECKasi, BOAOPOAHAs), KpUCTAININUECKasl PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIMM, PpacTBOp, AJICKTPOJMTHI,  HEIJIEKTPOJIHUTHI,
AJIEKTPOJINTUYECKAs JAUCCOLMAIMS, OKHCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMUYECKON peakiuy, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJUTUYECKOW JUCCONMAM, nepuoandeckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUSA U MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKAIIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH U
CUCTEMHOCTH XWMUYECKHX SIBIICHWUU, (haKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHN U 0€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIINX HEOPTAaHUYECKHUX
BEILIECTB B OBITY U NMPAKTUUCCKON JIEATCIBHOCTH YeJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHUU BBISIBISTH XapaKTE€pHbIC MPU3HAKH TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJMKY JJIs
cocTtaBiieHUs (OpPMyJl BEIIECTB U  ypPAaBHEHUH XMMHUYECKHUX  PEaKIHM,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YyIJEKHUCIbIM ras3, aMMHaK, TaméHas
U3BECTb, HETAUIEHAs! U3BECTh, IUTHEBAsA COJA, TUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUIN ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUINYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJEKYJIApHasd,
MOHHAs, METAIJTMYECKAs), XapaKTep CPeabl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COCIUHCHU;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTb
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHUS,
KUCJIOThI, aM(OTEpHBIE TUAPOKCUABI, COIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOINYECKOr0 3aKoHa /.
N. MenneneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMEHTOB |—4 mnepuonoB Ileproguyeckor CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COEAMHEHUH MO MepuoaaM u
rpynmnam Ilepuoanueckon cucremsl xuMuaeckux anemeHToB /1. 1. Menneneesa;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOMIME
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXKIY HEOPTraHWYECKHMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEaKUUU IO
pa3IMYHBIM TMPU3HAKaM (YUCIY M COCTaBYy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
THUIIOB, TIOJIHBIE U COKPALIEHHbIE YPAaBHEHMSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TU PEAKLMU UAYT JO KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUH TNPOBOAMUTH PEAKIUHU, MOATBEPKIAAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOro OasiaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBHUCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npuHuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE IMPOLECCHI,
JeXallhie B OCHOBE MPOMBIIIIEHHOTO MOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTH MPEJCTABICHUNH 00 OOIMMX HAYYHBIX MNPUHIUIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

Cc()OPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHUCIEHHUS C HCIOIb30BAaHUEM
TIOHSITHSI «MacCOBAas IOJIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILIEHHUH Ta30B MpU
XUMUYECKUX PEaKIUAX, MACChl BELIECTBA WM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIUMX B pEaKLHU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOJII0/IaTh MPaBWIa MOJb30BaAHUS XUMUUYECKOM
MoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHUHN ITUIAHUPOBATH W BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (pa3jloKeHHE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUHU KaTalM3aTopa,
OMpEeNEeNeHUEe Cpellbl PacTBOPOB BELIECTB C MOMOIIBI  YHHUBEPCAIBHOIO
MHAMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIIHH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 337ad 110
TeMaM «Metaiey U «HeMmeramibl») B COOTBETCTBUM C NpaBUIaMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEICTaBIATh PE3yJbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUi ¥ POPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHUX
pe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYHUKaI, THTepHeT 1 ApyTHX);



chOPMUPOBAHHOCTh ~ YMEHHMA  COONIIOMATh  TpaBUia  JKOJOTHUECKH
1eJecO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JIEATETBHOCTH B LEISAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBbIE OPTraHU3MbI ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHUSI BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHENBIX M CHA0OBUASIIUX OOY4YalOIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. TeopeTuyeckne 0OCHOBbI OPraHMY€eCKO XUMHH
[Ipenmer oprannyeckoit xumuu. Teopus
. bubmuorexa [JOK
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
bubmuorexa [JOK
2.1 IIpenenpHpIe YriIeBOAOPOIAbI — AIKaHbI 2 https://myschool.edu.ru/
99 HenpeienbHbIe yriIeBo10POIbL: ATKEHEL, 6 1 Brbmmotexa LIOK
. ATIKAHEHBI, ATKHHEL https://myschool.edu.ru/
bu6mmorexa [IOK
2.3 ApOMaTHIECKHE YTIICBOTOPOJIE! 2 https://myschool.edu.ru/
24 [TpupoHBIE HICTOUHUKH YTIIEBOAOPOAOB U 3 brbmiorexa LIOK
. HX mepepaboTka https://myschool.edu.ru/
Hroro no pazaeny 13
Paznen 3. Kuciiopoacoaep:xkamue opraHu4eckne coeiMHeHUust
3.1 Crnuptsl. Genon 3 bubnnorexa [HOK



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

https://myschool.edu.ru/

32 Anpaerusl. KapooHOBBIE KHCIIOTBL. . Bubmorexa [IOK
. CriowHbie Hbupsi https://myschool.edu.ru/
bu6mmoreka [IOK
3.3 YrieBobl 3 https://myschool.edu.ru/
Wroro mo pazneny 13
Pa3nen 4. AzoTcoaep:kainiue oprannyeckKne coeTHHeHust
41 AMUHBI. AMUHOKHUCIOTHIL. benku 3 bubnnorexa LIOK
https://myschool.edu.ru/
Uroro no pazneny 3
Pa3nes 5. BoicokomolieKyJ/isipHble COeIUHEHHUS
bubmuorexa [JOK
Nl IT K .B 2
S JTACTMACCRL. RAYHYIH. BOJOKHA https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoannbie | IlpakTuyeckue (mucpp )
NMPOrpamMMblI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue aromoB. [lepuonnueckuii 3aKkoH bubnnorexa [IOK
11 u Ilepnoanueckas cucteMa XMuMHUYECKUX 3 https://myschool.edu.ru/
anemenToB JI. 1. Menneneena
12 Crpoenue Bemectsa. MEHOroo6pasue 4 bubnmoreka LOK
. BeIIECTB https://myschool.edu.ru/
bubnuoreka [IOK
13 XHUMHYECKHE PEaKIIHH 6 1 1 https:/myschool.edu.ru/
Wroro mo pazneny 13
Pazgen 2. Heopranuyeckasi XumMus
bu6mmoteka I[IOK
2.1 Meranet 6 1 https:/myschool.edu.ru/
bu6mmoteka I[IOK
2.2 Hemerarnesr 9 1 1 https:/myschool.edu.ru/
23 CBsi3b HEOPraHUYECKUX U OPTAHMYECKHX 5 brbmioreka [IOK
. BOIIECTB https://myschool.edu.ru/
Hroro no pazneny 17

Paznen 3. Xumus u ;Ku3HbL



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

bu6mmoreka [IOK

31 XHMHA 1 KH3Hb 4 https://myschool.edu.ru/
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Konu4yecTBo yacos DJIeKTPOHHbIE
Ne nu@pposbIe
Tema ypoka Konrpouasnsie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypchbl
1 [Ipeamer oprann4ecKor XUMHH, €€ 1 bubnuoreka [IOK
BO3HUKHOBEHME, PA3BUTHUE U 3HAYEHUE https://myschool.edu.ru/
[IpencraBienue o kiaccuPpUKAIMU
2 OpraHn4ecKux BeuecTB. Homenkiarypa 1 1 bubnuorexa [JOK
CHUCTEMAaTUYEeCKasi) U TPUBUAJIbHBIC HA3BaHUS ps://myschool.edu.ru
p https:// hool.edu.ru/
OpPraHUYECKUX BEIIECTB
3 AJIKaHBI: COCTaB U CTPOCHUE, 1 bubnuorexa [JOK
TOMOJIOTHYECKUH PsiJI https://myschool.edu.ru/
4 MeraH 1 3TaH — MpPOCTEUILNE 1 bubnnorexa [HOK
MPEICTaBUTENN aTKAHOB https://myschool.edu.ru/
. bubnmnoreka [IOK
5 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1 "
https://myschool.edu.ru/
5 OTUiEH U NPONUJIeH — MPOCTENIINe 1 bubnuoreka LIOK
MPEICTaBUTENN ATKEHOB https://myschool.edu.ru/
Teopus cTpoeHUS] OPraHUIECKIX Eub OK
. N nonnoTexa
7 coequHenuil A. M. ByrnepoBa, €€ 0CHOBHbIE 1 1
oTosKe https://myschool.edu.ru/
TTOJIOKECHHMSI
8 [IpakTuueckas padora Ne 1. «I[Tomyuenue 1 1 bubnnoreka [HOK
STUJICHA U U3YYEHUE €r0 CBONCTBY https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 bu6mmorexa [IOK
MetunOyTaauen-1,3. [Tonydenue https://myschool.edu.ru/
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CUHTCTHUYCCKOI'O KayuyKa U PE3NHbI

AJIKUHBI: COCTAaB U OCOOCHHOCTH CTPOCHHUS,

bu6mmoreka [IOK

10 TOMOJIOTMYECKUHN Psil. AUETHIIEH —
s P Al https://myschool.edu.ru/
MIPOCTEHIINIA TIPEICTABUTENb ATKHHOB
1 Beluncienus 1o ypaBHEHUIO XMMUYECKOM bub6numoreka LIOK
peakiumn https://myschool.edu.ru/
12 Apenbl: 0eH30:1 ¥ T0J1yod. TOKCUUHOCTD bubmmoreka LIOK
apeHoB https.//myschool.edu.ru/
13 ['eHeTnueckas CBs3b yrieBOIOPOJIOB, bu6nuoreka [IOK
IIPUHAJUIEKAINX K Pa3JIMYHBIM KJIaCCaM https://myschool.edu.ru/
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
14 i} pI/I pO,Z[HLIf/i ras " IoIl IZII:IG He(l)TfI)HBIe rasbl bubmorexa LOK
PP o ’ https:/myschool.edu.ru/
He(Th U POAYKTHI €€ TiepepaboTKu
[IpupoaHbIe HCTOYHUKHU YTTIEBOIOPOJIOB:
15 1} pH po HBIH ra3 v 1ot Iizle He(l)TI:IHBIe ra3bl bubmmorexa [IOK
PApoX > ’ https://myschool.edu.ru/
He(Th U MPOAYKTHI €€ epepaboTKu
16 KonTponbhas padota no pasneny bubnuoreka LIOK
«YTnesonopoash» https://myschool.edu.ru/
17 I[IpenenbHbIE OMHOATOMHBIE CIIUPTEL bub6morexa IIOK
METaHOJI ¥ 3TaHOJ. BomopoiHas cBs3b https://myschool.edu.nu/
18 MHOIr0aTOMHBIE CITUPTHL: STHIECHTIUKOIb U Brbmiorexa [IOK
rITHIEepHH https://myschool.edu.ru/
19 DeHOIT: CTPOEHHUE MOJIEKYJIBI, (PU3HUECKHE U Brbmiorexa [IOK
XUMHYECKHUE CBOICTBA, TPUMEHEHHE https://myschool.edu.ru/
20 Anbaerupsl: GOpMabIert U aneTabIaer . Bubmmoreka IIOK

Aneron

https://myschool.edu.ru/
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O,[[HOOCHOBHBIG IMpECaAC/IbHBIC Kap6OHOBI>Ie

bu6mmoreka [IOK

21 :
KHCIIOTBI: MypaBbUHAs U YKCYCHAsI https://myschool.edu.ru/

22 IMpakTuueckas padora Ne 2. «CsoiicTea bubmiorexa LIOK
PACTBOPA YKCYCHO KHCIOTHI https://myschool.edu.ru/

23 CreaprHOBast ¥ OJICMHOBAs KHCIIOTHI, KaK Bu6mmorexa IIOK
MIPE/ICTaBUTENH BBICIIUX KAPOOHOBBIX KUCIIOT https://myschool.edu.ru/

) Mbiia KaKk COJIM BBICIIHX KapOOHOBBIX bubmorexa LIOK
KHCIIOT, HX MOJOIICE ACHCTBHE https://myschool.edu.ru/
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC bubnuotexa [JOK

25 KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX https://myschool.edu.ru/
3¢upoB

26 JKupsl: TMAPOIN3, IPUMEHEHHE, bubmorexa LIOK
GUOTOTHHECKas POTIh KHPOB https://myschool.edu.ru/
VYrneBojbl: cocTaB, KiaccHuPHUKaIMS. bubnmnoreka [IOK

27 Baxneiiine npeactaBuTeNnu: riaoKo3a, https://myschool.edu.ru/
¢bpykTo3a, caxaposa

28 Kpaxmain u 1esuros03a Kak mpUpOoIHbIe Bubnmorexa IOK
TOTHMEpBI https://myschool.edu.ru/
KonTponbhas padota no pasaeny bubnnorexa [HOK

29 «Kucnopojcoaepxaiiie opraHuuecKue https://myschool.edu.ru/
COETMHEHUS

bu6mmoreka [IOK
30 AMWHBI: METUJIAMUH U aHUJIMH https://myschool.edu.ru/
31 AMUHOKHCIIOTHI Kak aM(oTepHbIe bubnmoreka LIOK
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OpraHn4€CKUC COCIUHCHU A, UX
OMOJIOrMYECKOE 3HAUYEHHE. HCHTI/I,I[BI

https://myschool.edu.ru/

32 Benku kak pUpOTHbIC 1 bubmorexa [IOK
BBICOKOMOJICKYJISIPHBIE COC/THHCHHUSI https://myschool.edu.ru/

33 OCHOBHBIE TIOHATHSI XUMHHI 1 bu6morexa [IOK
BBICOKOMOJICKYJISIPHBIX COSTUHECHHI https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE32 bubnuorexa [JOK

34 BBICOKOMOJIEKYJISIPHBIX COSMHEHUH. 1 https://myschool.edu.ru/
[TmacTmacchl, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Kontpoanueie | IIpakruyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl

BaKHeWLIMe NOHATUA U UX B3AMMOCBA3MN. bu6mmoteka [IOK

1 1 https://myschool.edu.ru/
OCHOBHbIE 3aKOHbI XMMUW U PacHeTbl Ha MX OCHOBE. bubnnorexa [JOK

2 1 https://myschool.edu.ru/
CoBpemeHHble NpeAcTaBNeHUsa O CTPOEHUN aTOMa. bubnuorexa [JOK

3 1 https:/myschool.edu.ru/
Mepuoanyecknin 3akoH v Nepuroamnyeckas cuctema bu6nmorexka [IOK

4 XMmMmuyeckmnx anementos 1. N. MeHaeneesa. 1 1 https://myschool.edu.ru/
XMMuyeckasn casb 1 ee BUAbl. bubnuoreka [JOK

5 1 https://myschool.edu.ru/
KoBaneHTHasA cBA3b.
MNoHHan, meTanmyeckas u BogopoaHasn bu6mmoteka I[IOK

6 XMMUYECKME CBA3ZM. 1 https://myschool.edu.ru/
AmopdHOE 1 KPUCTaNIMHECKOE COCTOAHME BELLLECTB. bu6nunoteka [IOK

7 Kpuctannnuyeckune peLieTku. 1 https://myschool.edu.ru/
KomnneKcHble coeanHeHuA. bubnuoteka [IOK

8 1

https://myschool.edu.ru/
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MHoroobpasue BELLECTB B OKPYIKAIOLLEM MUPE.

bu6mmoteka [IOK

9 https://myschool.edu.ru/
YucTble BewecTsa U cmecu. PacTBopbl. bu6mmoreka IIOK

10 https://myschool.edu.ru/
MpakTuueckan pabota Ne 1.» MpurotosneHne bu6mmoteka [IOK

11 pacTBopa C 3a[aHHOM KOHLEHTpaumen». https://myschool.edu.ru/
Teopua 3NeKTPONUTUYECKON ANCCoLMaALMN. bubnnorexa [JOK

12 PacTBOpbI 31€KTPOINTOB. https://myschool.edu.ru/
OucnepcHble cuctembl. Konnonasl (30am v rean). bubnnorexa [JOK

13 https://myschool.edu.ru/
KoHTponbHasa pabota Nel. bu6nunoreka [IOK

14 https://myschool.edu.ru/
Knaccudukauma peakumii B opraHMYeckoi n bu6nmmoreka [IOK

15 HEeOoPraHMYecKon XMMuM. https://myschool.edu.ru/
Tennosble 3bdeKTbl peakumnii. TepMoxMmuyeckme bu6mmoteka I[IOK

16 ypaBHeHWs. https://myschool.edu.ru/
CKOPOCTb XMMUYECKOM peakuun 1 GakTopsl, bu6nmmorexka [IOK

17 BAUAOWME Ha Hee. KaTanums. https://myschool.edu.ru/
06paTMMOCTb XMMUYECKMX peaKkLmit. Xummuyeckoe bu6nunorexa [IOK

18 paBHoBecue. MpuHumn fle-LWaTtenbe. https://myschool.edu.ru/
PeaKkumu B BOAHbIX PacTBOPAX 3/EKTPO/IUTOB. but6mmoreka [JOK

19

https://myschool.edu.ru/
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MpakTnyeckas pabota Ne 2. «PelwweHne

bu6mmoteka [IOK

20 3KCMEPUMEHTA/IbHbIX 33434 Y. https://myschool.edu.ru/
MMAPOAN3 HEOPraHWMYECKUX U OPraHUUYECKUX bu6mmoteka [IOK

21 coeamHeHuit. Cpeaa BOAHbIX PacTBOPOB. https://myschool.edu.ru/
OKUCNIUTENbHO-BOCCTaHOBUTENbHbIE peakumn. Tunbi bu6mmoteka [IOK

22 peakuuin OBP. https://myschool.edu.ru/
INEKTPONN3 KaK 3/1EeKTPOXMMUYECKMIA npoLiecc. bubnnorexa [JOK

23 https://myschool.edu.ru/
MpocTble 1 cnoxkHble peakuun. MposepoyHas bubnnorexa [JOK

24 pa6ora. https://myschool.edu.ru/
nemeHTbl — MeTan/bl. MeTan/ibl — NpocTble bu6nmmoreka [IOK

25 BellecTsa. https://myschool.edu.ru/
MeTannbl rAasHbIX NoArpynn. bu6nmmoreka [IOK

26 https://myschool.edu.ru/
MeTanibl No60o4HbIX NoArpynn. *eneso. bu6mmoteka I[IOK

27 CoeauHeHMA enesa. https://myschool.edu.ru/
MonyyeHne n NpumeHeHe meTannos. Kopposus bu6nmmotexka [IOK

28 METaN/0oB. https://myschool.edu.ru/
HemeTannbl — XMMUYECKME 31EMEHTbI U MPOCTbIe bubmuoteka [IOK

29 BelecTsa. https://myschool.edu.ru/
FanoreHbl, 06Lan XapaKTePUCTMKA rasioreHoB 1 UX but6mmoreka [JOK

30

coeanHeHu. bharopodHble rasbl.

https://myschool.edu.ru/
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MpomexkyTouHas aTTecTaumsa. KoHTponbHas pabora.

bu6mmoteka [IOK

31 1 https://myschool.edu.ru/
CoBpeMeHHOE XMMUYECKoe Npou3BOACTBO. bu6mmoreka IIOK
Xumunyeckas TexHonorus. HayuHble OCHOBbI https://myschool.edu.ru/

32 opraHmM3aLMm COBPEMeHHOro Npou3BoACTBa. 1
BewiectBa U MaTepmasibl BOKPYT Hac.

XrMuyecKoe 3arpssHeHne OKpyKatoLwen cpeapl. bubnnorexa [JOK
XMMUKO-3KoNornyeckme npobaemsl 1 oxpaHa https://myschool.edu.ru/

33 atmocdepsl, cTpaTocdepsbl, rmapocdepbl U 1
nntocoepbl.

CoBpemeHHOe XMMUYecKoe NPon3BOACTBO. bu6nunoreka [IOK
Xumunyeckas TexHosorus. HayuHble OCHOBbI https://myschool.edu.ru/

34 OpraHu3aLmm COBPEMEHHOMO NPOU3BOACTBA. 1
BewiectBa U MaTepmasibl BOKPYT Hac.

OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus, 10 kmace / Tadpuensta O.C., Octpoymos WU.I'., Cnaakos C.A., 0a30BbIi
ypoBeHb. M3naTenbctBO MockBa «IIpocsemenue» 2023r.

Xumus, 11 kimace/ IN'abpuensa O.C., Cnankos C.A., 6a30BbIi ypoBeHb. MOCKBa

«IIpocBemenne»2024 r.

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

Brenute 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoandeckoe nmocoome —
6a30BbIil ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XMMHUS B TeCTaX, 3a/1auax,
ynpaxkuenusx. 11 kmace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 TpoBEpOUYHBIE PaObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronpnas kaura mmist yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronpnas kaura amns yaurtens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemero, U.I"'.OctpoymoBa «3anauu o XuMuu
croco0bI ux pemeHus» - M.: «Jlpoday», 2021rox.

7. B.I'. JleaucoBa «Xumus 11 kinacc moypodHbI€ MIaHbI 10 YYEOHUKY



O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIunko «Tectesl mo xumum 11 kmaccy, - M.
Ox3ameH, 2019r.

9.9. O.C.I'abpuensu, U.I'.octpoymMOB « XMMUYIECKUN IKCTIEPUMEHT B mikoJie 11

Kiacc»; - M.: lpoda. — 2019 rox.

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

Beenure  Bpemuremannsichttp://www.chemnet.ru I"azera « Xumus» u caiit ais
yauTens «51 uay Ha ypOK XUMHUN

http://him.1september.ru Enunas komnekius LIOP: TIpenMeTHast koyuteKns
«XuMHs»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC
skcriepuMeHThl: xumus. Komnekiust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTrasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas oumuana nKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBIN YYEOHUK JIsI
CpPEIHEM ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: 3JICKTPOHHBIH yU4COHUK

http://www hemi.nsu.ru OTKPBITEIA KOUTSIK: XUMHSI
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http://www.chemistry.ru. JluctaHIimoHHAs OJIMMITHA A TI0O XUMUU:

TGHGKOMMYHHK&HHOHHBIfI O6p8.30B3T€JIBHLII>i IIPOCKT
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