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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMHuu Ha YpOBHE CpeIHEro 00111ero oopazoBanus pazpadoTana
Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBaHuU B
Poccuiickoit @enepanum», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS (enepanbHOi
oOpa3oBarenbHON MporpamMMmbl cpeaHero obmiero ooOpazoanusi (POII COO),
MpEACTABICHHBIX B DeepaabHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHmenmuu mnpenogaBaHus y4eOHOTO NpeaMera «XHUMHS» B
oOpa3oBarenbHbIX opranm3zanusax Poccuiickoit  ®enepanuu, peanu3yronux
OCHOBHBIE 00pa3oBaTeNibHbIE MPOrPaMMbl, U OCHOBHBIX MoOyokeHUM «CTpaTteruu
pa3BUTHS BOCIIUMTAaHUsA B Poccuiickoi

Odenepanuu Ha niepuoa a0 2025 roma» (Pacnopsikenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OIPEACIICHUIO
oOuieil ctpareruy 00y4eHUsl, BOCIUTAHUS U Pa3BUTHUs 00YyYaIOIUXCS CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHenTyainbHbie ToyiokeHuss GPI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
COJICpKaHMs, PE3yIbTaTOB OOy4YeHUST W TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, ITOJTy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM 3TalloM pealu3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
LEJJOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHMSI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYphI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JJ0POBBIO
U TpUPOJHOM cpere. Peanusyercss xuMuyeckoe oOpa3zoBaHME OOYy4arolIUXCs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBaMH y4eOHOI0 MpeAMeTa « XUMUS»,
COZIEP/)KAHUE M IOCTPOCHUE KOTOPOTO ONPEAEIEHBI B IMPOTPAMME IO XUMHUHU C
yu4€ToM crneuu(pukn HaykKu XUMHUHM, €€ 3HaueHUs B IO3HAHUU NPUPOJBI U B
MaTepualbHOW U3HHU OOIIECTBA, a TAKXKE C yUETOM OOLIMX LieJield U TPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeIHEro oOIIero
oOpazoBanust B Poccuiickoit deneparum.

XuMUSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpPaeT ocoOyio poJib B
COBPEMEHHOW LMBHWJIM3AIMU, B CO3IaHUM HOBOM 0a3bl MaTEpUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ] B (POpMHpPOBaHHUE PALIIOHATIBHOIO HAYYHOTO MBIIIJICHHS], B
CO3J]aHUE LIEJIOCTHOTO TMPEACTABICHUS 00 OKpYXaloleM MHUpe Kak O €IUHCTBE
IPUPOJBI U YEIOBEKa, KOTOpoe (POPMHUPYETCS] B XUMUU HA OCHOBE MOHUMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSIMU TPUMEHEHUSI.

TecHo B3auMOJIEHCTBYS C OPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHs CTaja
HEOTHEMJIEMOH 4aCThI0 MUPOBOH KYJIbTYpPbI, HEOOXOJMMBIM YCIOBHUEM YCIIEIIHOTO
TpyJa M JKU3HHU Kaxaoro wieHa oOmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTUH HalpaBieHa Ha pellieHue
r100anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B cooTtBercTBHM C OOUIMMH IENSIMU M TPUHIUIAMH CpPEIHEro 00IIero
oOpa3oBanus conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YpOBEHB
M3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJATOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM Uil  BBIpAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHEIIHOIO BKJIIOYEHHS B KU3Hb COLIMYMa, MPOJOJIKECHHS
o0pa30BaHMsl B PA3TUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocTaBislOmUMHA  TpeaMeTa «XUMHUS» SBIAIOTCS 0a30Bble  KypCchl —
«Oprannueckass xumuss» U «OOIIasi U HeEOpraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHHUEM 3HAHUM U3 OOl XUMUH) U
OpraHnyeckoil xumuu. GOopMUpPOBAaHUE TAHHOW CHUCTEMBbI 3HAHUUN MPU WU3YYECHUH
npeaMeTa 00€CIeUnBAET BO3MOXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepxkaHus KypcoB — «Opranuyeckass xumusi» u «OOmas u
HEOpraHu4ecKas XUMUus» cPOpMHUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOr0 TOAXO0Ja K H3YyYCHHI0 Y4YeOHOTO MaTepuaiia U 00yCIIOBJIEHA
HUCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHUEM 3HAHHI Ha OTNIPEEIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYeCKOW XHMMHH BEIIECTBA PACCMATpPUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHMSI OPTaHMUYECKUX COCAMHEHUM, a TakKe Ha
YPOBHE CTEPEOXUMUUYECKUX U JIEKTPOHHBIX MPEJICTABICHUN O CTPOCHUH BEILIECTB.
CBenenuss 00 u3y4aeMbIX B Kypce BEIIECTBaX JAlOTCi B pa3BUTUM — OT
YIIAEBOAOPOJIOB IO CIIOKHBIX OWOJIOTMYECKH AaKTUBHBIX coeauHeHuil. B kypce
OpPraHUYeCcKON XHMMHUHU TIONY4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00IIEro 00pa3oBaHus MePBOHAYATBHBIC TIPEICTABICHUS O XUMHYECKOM
CBSI3U, KJIaCCU(UKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUYECKOU PEAKIUU.

ITon HOBBIM yIJIOM 3peHuss B MpeaMere «XuMus» 0a30BOro YpPOBHS
paccMaTpUBaeTCs W3yYCHHBIH HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUYECKU MaTtepuad ©u (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBAX W
XUMHUYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuuyeckas



XUMHS» O00yYarolMMCS TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAauYEHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JIOTMUECKUX TMO3UIIHU,
riy0)e TMOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIUN 3TOro 3aKkoHa — OT
o0oOmaroiei 10 0ObACHAIONMEH 1 IPOTHOZUPYIOUICH.

Ennnas cucrema 3HaHWK O BaXKHEMIIMX BEHIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBAax MW MPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IPOTEKaHMs1 AonoiaHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamMu
coliepKaHusl, UMEIOIIUMH KYJIbTYPOJOTUUECKUM W TMPUKIAAHON Xapaktep. OTH
3HaHUSA CMOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3M XUMHUHU C JIPYTMMHU HayKamu,
PacKpBIBAIOT €€ pOJib B IO3HABATEIBHON U IPAKTUYECKOM AESATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHUSI K TIPOLIECCY TBOPUECTBA B 00JIACTU TEOPUH
Y MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3AHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIIMBATh MH()OPMALIUIO U IPUMEHSITh €€ J1s1 TOTIOTHEHUS 3HAHUH,
pELIECHUS HHTEJUIEKTYJIbHBIX U SKCIIEPUMEHTAJIBHBIX UCCIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJep>KaHHe YYEOHOro mnpeaMera «XUMHUsS» JaHHOTO YpPOBHS H3yYEHHS
OpPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y 00YUAIOIIMXCS MUPOBO33PEHUECKON OCHOBBI
JUIsL TIOHMMaHWsl (QUIOCOPCKUX UACH, TaKMX KakK: MaTepUalbHOE €IUHCTBO
HEOPraHWYECKOTO U OPraHMYECKOro MHUpa, 00yCIOBICHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOEHHEM, [I03HABAEMOCTh MPUPOIHBIX BJIECHUHN MMyTEM SKCIIEPUMEHTA
U PpEIICHUS TMPOTUBOPEUYUI MEXIy HOBBIMU (PaKkTaMU U TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHH B PEIICHUH SKOJOTHYECKUX MPOOIIeM, a
Takke NpodseM cOepekeHUs: IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3aHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALMU
oOydJaronuxcsi MPUHATBIE TPOTPAMMONM MO XMMHH TOAXOAbI K OMNpPEIETICHUI0
colepKaHUsi M TOCTPOCHMSI MpeaMeTa MpeaycMaTpuBaloT  (HOPMHUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUMN, UMEIONINX 0a30BO€ 3HAUCHHE JIJISI PA3IMIHBIX
BUJIOB [ICATEIIBHOCTH: pEIICHUS NpoOjeM, TOuCKa, aHaiu3a U 00paboTKU
uHbOpMAaIIK, HEOOXOAUMBIX JJisi TPUOOPETEHUS] ONbITA TPAKTUYECKON W
MCCJIEI0BATENbCKOW JIESITENIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHHUH
XUMHUHU.

B mpaktuke mnpenonaBaHUs XMMHUM KakKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEIHETO 00111er0 00pa30BaHus, MPU OMPEACIICHUN
collepKaTeIbHOW XapaKTEpPUCTUKU Iee M3ydeHUs MpeaMeTa HarnpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TMPU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCThU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBON KyJbTypbl. C



METOJANYECKOW TOYKM 3pPEHHsI TaKOM IOAXOJX K ONPENEIICHHUIO LEIeH H3y4YEeHMs
MIpEAMETA SIBJISIETCS BIIOJIHE ONIPaBIAHHBIM.

CoriacHO JaHHON TOYKE 3pEHHs TJABHBIMU LESIMH HM3YYEHHS IpeaMeTa
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SIBIISAIOTCS:

- (opMHUpOBaHME CHUCTEMbl XHMHUYECKMX 3HAHUN Kak  BaKHeMIen
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIYEBbIE MOHATUSA, (PYHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IEHNI MUPOBO33pEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

+ (opMHUPOBAHME U PA3BUTHUE MPEICTABICHUM O HAYYHBIX METOJIaX MMO3HAHUS
BEILIECTB M XUMHUYECKUX PEAKIINil, HEOOXOIMMBIX JJIs1 MPUOOPETEHUST YMEHUI
OpUEHTHPOBATbCA B MHUpPE BEUIECTB M XUMHUYECKUX SIBJIICHUW, MMEIOIIMX
MECTO B IIPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

*  Pa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM MPaBHII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepskaTenbHas XapaKTepUCTHKA LENell U 3a1a4 U3y4eHHUs
MpeAMETa B MPOrpaMMe MO XMMUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TNPHUOPUTETAMU B CUCTEME CpeaHero ooOuiero oOpazoBanus. CerogHs B
MPENOIaBaHUH XUMUHU B OOJIbIIIEH CTENEHU OTIAETCSA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJep>KaHusi OOyueHHus, OPHUEHTHUPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aluu, BJAJCIONIEr0 HE Habopom
3HaHUU, a (QYHKIMOHAIBHOM TPaAaMOTHOCTHIO, TO €CTh CIIOCOOAMH U YMEHHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUW U MPUMEHEHHUS UX B PEaJbHOM KU3HU ISl pEeIIECHUS
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM IIpH M3YYEHUU NpeaMeTa « XUMUsD JOMUHHUPYIOIEe 3HaUYEeHUE
MpUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

aganTaus oO0y4yarlUXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
(opMUpOBaHHE  HUHTEIJIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY HPHUHITHIO TPaMOTHBIX
pELIEHNI B KOHKPETHBIX U3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
npuMeHeHueM; popMupoBaHre y 00ydarolIuXcsl KIIFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHHUBEPCAJIBHOE 3HA4YE€HHE I Pa3IMYHbIX BHUOB
NeSATEeILHOCTH: PENIeHus MpoOJeM, MOMCKa, aHalIu3a U 00padoTKK MHGOpPMAIIHH,
HEOOXOIUMBIX ISl IPUOOPETEHHUS OTBITA IS TEIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B IO3HAHMM XUMHUH, a TaKXKe€ JJIs OLEHKM C MO3ULUNA 3IKOJIOTHYECKOU



0€30MMacHOCTH XapaKTepa BIUSIHUSA BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YesI0BeKa U MPUPOTHYIO CPENY;

pPa3BUTHE IIO3HABATEIIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00yUarONINXCs: CIIOCOOHOCTH CAMOCTOSATEIBHO MPHUOOPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIW3a y4eOHOU U
HayYHO-TIOMYJISIPHOM MH(POpMANUA XUMHUYECKOTO CojepkaHus; GOpMHUpPOBAHUE U
pa3BUTHE y OOyYarolmMXcs AacCOIMAaTHBHOIO W JIOTUYECKOTO MBIIUICHUS,
HaOII0/IaTeIbHOCTH,  COOPAaHHOCTH,  AKKypaTHOCTH,  KOTOpPhIE  OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPH IUIAHUPOBAHUM W TMPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA; BOCITUTaHHE Y 00yJaronmxcs yOoe:xx IEHHOCTH B TYMaHUCTUYECKOM
HAIPaBIEHHOCTH XWMUHU, €€ BaXHOH POJU B PEIICHUH TJIOOANBHBIX MPOOJIeM
PaIMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIONHEHUSI SHEPTETHUECKUX PECYPCOB U
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTO
OTHOUIEHUS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWHN JUIsI TIPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIMIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM muiaHe cpegHero oOmero o0pa3zoBaHUs MNpeAMET «XUMUS»
0a30BOT0 YpOBHS BXOAHUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HAyUYHBIE
IPEAMETHD.

OO611ee 4Kciio YacoB, OTBEIEHHBIX JJIA U3yUYCHUs] XUMUH, HA 0230BOM YPOBHE
cpeaHero odiiero oopazoBaHusi, coctasisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac
B Henento), B 11 kimacce — 34 gaca (1 gac B Heneio).

COAEPXAHHUE OBYUYEHUA

10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[IpeaqMeT opraHUYECKOM XMMUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPUATIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bBytnepoBa, e€ ocHOBHbIE TI0JIOKEeHUS. CTPYKTypHBIE (hOPMYIIBI
OPraHUYECKUX BEWIIECTB. [omosorus, wu3oMepuss. XHUMHYECKas CBA3b B
OPTaHUYECKUX COCAMHEHUAX — OJUHAPHBIC U KPATHBIC CBSI3U.



[IpencraBnenne o knaccuukalMu OpraHMYECKUX BemiecTB. HomeHnkmarypa
OpraHUYeCKUX COCIMHEHHUN (CUCTeMaThyeckas) ¢ TpUBHAJIbHbIC Ha3BaHUSA
BAKHEUIINX MPEICTABUTENEHN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HUX IIPEBPAILCHMIA:
03HaKOMJIEHUE C 00pa3liaMu OPraHUYECKUX BEIECTB U MaTepUalaMi Ha UX OCHOBE,
MOJICTMPOBAaHUE MOJIEKYJI OPraHUYECKHX BEUIECTB, HaOJIOJIEHWE U OIHUCAHUE
JEMOHCTPALlMOHHBIX ONBITOB [0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuH (IiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. Meran u dTaH —
npocTelIne MPEICTABUTENN aJIKaHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHHUs), HAXOXKICHHE B NPHUPOJAE, NOJIYYCHHE U
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUIN PAL. DTUIIEH U IPOIUJIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (DU3UYECKME M XHUMHYECKHE CBOWMCTBA
(peakuuyu TUAPUPOBAHUS, TAJOTEHUPOBAHHUSA, THApATallUM, OKUCICHUS W
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaaues-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOMCTBA (peakius nosmMmepusanuu). IlogyueHne CHHTETHUYECKOTO
KaydyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHUECKUN psAll. AUETHIIEH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA (PEaKLMU TMAPUPOBAHUS, TAJIOTEHUPOBAHUS, THIpaTaliH,
TOpPEeHMsI ), IOJyYEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, Gu3MUeCKHMe U XUMHUYECKUE CBOMCTBA
(peakuuu rajoreHUpOBaHMS U HUTPOBAHUSA), MOJYyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOTyYeHue U npumeHeHue. TOKCUYHOCTh apEeHOB.
I'eHeTnyeckas CBsSI3b MEXKAY YIVIEBOJOPOJAAMH, NPUHAICKAIIMMHU K Pa3InYHbIM
KJIACCaM.

[IpupoaHble MCTOYHMKH yIIIEBOAOPOAOB. [IpuponaHBIM ra3 W IOIYTHBIE
HedTaubie Ta3bl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTu:
MEPEroHKa, KPEKUHI (TEePMHYECKUN, KaTaauTUdecKuil), mnuposu3. [IpoayKTsl
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITY. KameHHbIi
yroJjib ¥ MPOAYKTHI €ro nepepadoTKH.

OKCNepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MPEBPAIlCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMy IJIACTMACC, Kay4yKOB M pe3uHbl, KouieKuu «Hep Ty



U «YToab», MOAETUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB M TaJOTr€HONPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJIYyYECHUE FTUJICHA U U3YUYECHHE €T0 CBOWCTB.
Pacuérurlie 3agaun.
Beruucnennss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, o0ObéMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKLIUH IO U3BECTHBIM Macce,

00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenvHble OJHOATOMHBIE CHOUPTHL. MeETaHOT ¢ HSTAHON: CTPOCHHE,
dusznueckue M XUMHYECKHME CBOMCTBA (peakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJIOPOJIaMHi, TOpPEHHE), TpUMEHEHHE. BoaopoaHbie CBSI3U MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIA M ATAaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroaToMHbl€  COUPTHL.  ODTUICHIVIMKOJL W  TIUIEPUH: CTPOCHHUE,
duznueckue W XUMUYECKHE CBOMCTBa (B3aUMOJCHCTBHE CO UICJIOYHBIMU
MeTaJlJlaMH, KAaueCTBEHHAsi peakius Ha MHOTOATOMHbIC CUpThl). JlelicTBHEe Ha
opranu3M yesnoBeka. [[pumeneHue riaunepuHa u STUICHTIUKOJIS.

@deHOol: CTPOEHUE MOJIEKYJbl, (PU3MUECKHEe U XUMHUUYECKUE CBOMCTBA.
Toxcuunocth penosna. [Ipumenenue penona.

Anpneruipl U kemoHvl.  DOpMaNbAECTHN, AUETAIBICTUI: CTPOCHHE,
du3nueckue U XUMHUYECKHE CBOMCTBA (PEaKIMU OKHUCICHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OaHOOCHOBHBIE Mpe/IeTbHbIE KApOOHOBBIE KUCIOTHl. MypaBbiHAs U YKCYCHasI
KHUCJIOTBI: CTpOoeHue, (PU3NYECKUe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE IS
KJ1acca KUCTIOT, Peakius dTepupuKaIium ), mojydeHue u npumeHernue. CteapuHoBast
Y OJIEMHOBAS KMUCJIOTHI KaK MPEJICTaBUTEIN BBICIIIMX KapOOHOBBIX KUCIOT. MbL1a Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICUCTBHE.

Crnosxnble 2(pUpbI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. IIpumenenue xupos. buosornueckas poib
KHUPOB.

VYrieBoasl: cocTaB, Kj1accuPuKaius yriieBoa0B (MOHO-, 11~ U TTOJTMCAXapUibl ).
['moko3a — mpoOCTEUIMKA MOHOCAXapul: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
dbu3uYecKre 1 XUMUYECKHUE CBOMCTBa (B3auMojeicTue ¢ runpokcuaoM meau(Il),
OKHCJICHME aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHME,
OpO’KEeHUE TIIIOKO3bI), HAXOXKICHUE B IPUPO/IC, TPUMEHEHHUE, OMOJIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman n nemnrono3a kak nmpuponassie nmoaumepsl. CTpoeHHne Kpaxmana U
uesntono3bl.  dusznueckue W XUMHYECKHE CBOWCTBA Kpaxmana (THUIpOJiu3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUs BEIIECTB WU HUX MpPEeBpallleHUN:
IpoBe/icHHe, HAOJIOJICHHUE U ONMHMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anbaernnoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m rumpokcumom Mmemu(ll), B3amMmopeiicTBHE Kpaxmajga € HOJOM),
IPOBEJICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucinenuss mo ypaBHEHUIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBa MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKlMy MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A3zoTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(POTepHbIE OpraHUYECKUE COeTUHEHUS. DU3HYECKUE U
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mOpumepe IuiuHa). buonorumyeckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTunapl.

benkun kak mpupoliHBIC BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTYpa O0€IKOB. XUMUYECKHUE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYPALHsl, KAYECTBEHHBIE PEAKIINKU HA OCJIKU.

DKCIepUMEHTaIbHBIE METO/IbI U3yUEHHS BEILIECTB U UX MPEBPAIICHUIN:
HaOII0EHUE U ONUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEIKOB IpH
HarpeBaHUM, [IBETHbIE PEAKIIMH OEIKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIE MOHSTUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEAHSS MOJIEKYISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHEHCAIIHS.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U X MPEBPAILICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBSA3EH ITPU U3YUYEHUN OPTAHUYECKON XUMUHU B
10 xiracce ocymiecTBISIETCS Yepe3 UCTI0JIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX
MOHSTUM, TaK W MOHATHUH, SBJISIONIUXCS CUCTEMHBIMU JIJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTecTBEHHO-HAYUHbIC TTOHSATHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHAJIM3, CUHTE3, KiIacCHU(UKAIMS, MEPUOJUIHOCTh, HAOIIOACHHE,
MU3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.



®dusuka: Martepusi, DJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
JHEPreTHYECKUH ypOBEHb, BEUIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEILECTBA, (U3MYCCKHUE BEITUUMHBI M €IMHUIIBI UX U3MEPCHHS.

buonorus: kierka, opraHusMm, Omocdepa, OOMEH BEIIECTB B OpraHU3ME,
dorocuHTEe3, OHMOJIOTMYECCKH AaKTHUBHBbIC BemiecTBa (OENKH, YTIIEBOMBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpaIbI, TOPHBIC MMOPOJIBI, ITOJIE3HBIE UCKOMAEMbIe, TOILIHBO,
pecypchl.

TexHonoOrHs: MHIIEBBIE TPOMYKTH, OCHOBBI PAlMOHATIBHOTO THTAHUS,
MOIOIIHME CPENICTBA, JICKAPCTBECHHBIE I KOCMETHUECKHIE Mpenaparbl, MaTepHuaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUUYECKHH AieMeHT. AToM. SIipo aTomMa, U30TOMbL. DIEKTPOHHASI 000JI0YKA.
DHepreTHYecKue ypoBHH, MOJypPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 3JIEMEHTHI.
Oc0OEHHOCTH pacIpeiesIeHUs AJIEKTPOHOB MO OpOMTAISIM B aTOMaxX 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpalIUs aTOMOB.

[Tepnoanueckuii 3akoH u Ilepuoanueckas cucTeMa XUMAYECKUX AJIEMEHTOB /1.
N. MenneneeBa. Cpsi3b NEPUOIUUYECKOrO 3akoHa W lleprmomnueckoil cucTemsl
xuMmudeckux snemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHYECKUX DJJEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyHIamM W IEPUOIAM.
3HaYCHHE NEPUOINYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKass CBA3b. BHIBl XUMHYECKOW CBSI3U
(koBajJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAsA, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHuUs KOBAJIEHTHOU XUMHYECKOU CBSI3U (0OMeHHBII u
JIOHOPHOAKIIECTITOPHBIH ). Bonoponnas CBS3b. BanenTHOCTS.
DJIEKTPOOTPHUIIATEIILHOCTD.

Crenenb okucieHus. MMoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJNEKYJIApPHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWVCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

[TonsTue o mucnepcHeIXx cucremax. VCTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BELIeCTBA B paCTBOPE.



Knaccudukanus HEOpPraHUYECKUX COECIMHEHU . Howmenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHyeckas CBSA3b HEOPIaHMYECKUX BEILECTB,
IPUHAICKAIINX K Pa3JIMYHBIM KJIACCAM.

Xumunyeckass peakuus. Knaccudukanuss XUMHUYECKMX — peakuud B
HEOPraHWYEeCKOM M OPraHMYeCKOW XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUN NTPU XUMHYECKUX PEAKIIHSX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTb OT Pa3nuyHbIX (pakTopoB. OOpaTHMbIE
peakuuu. XuMHYeCcKoe paBHOBecue. DakTOppl, BIMAOIIME Ha COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutThyeckas auccounanus. CUibHbIE U ciladble AneKTposnuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYEHUS BEIIECTB M HMX MNPEBPALLCHUM:
nemMoHcTpauus Taomun «llepuoanueckas cucrema xumuueckux snemeHTos 1. M.
MenneneeBa», U3ydeHHE MOJIeNIeH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJCHHE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOPOJia B IPUCYTCTBUM KATaIU3aTOPA, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB
C MMOMOIIBI0 YHUBEPCATIBHOTO WHIUKATOPA, PEAKIIUY HOHHOTO 0OMEHA), POBE/ICHHE
pakTU4YecKoi paboTel «BiusiHue pa3andHbix GaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLN.

Pacuérnbie 3anaum.

Pacuétel 10 ypaBHEHHSIM XUMMYECKMX pPEaKIuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOJIB30BAHUEM ITOHATHS «MACCOBast 101
BEILIECTBAY.

Heoprannyeckasi xummust

Hemerannel. Ilonoxenne HemertamnoB B llepuoamueckon  cucreme
xuMuueckux sneMeHToB J[. M. MenjgeneeBa U 0OCOOCHHOCTU CTPOCHUS aTOMOB.
duznyueckre CBONWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpe
KHCJIOPOJIa, cephl, hocdopa U yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpEeMHHUs) M UX  COCNMHEHUM  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnsl. I[lonoxenne meramwioB B [leppoandyeckonl CHCTEME XUMHYECKUX
sanemeHToB [I. . MengaeneeBa. OcOOEHHOCTU CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MetayioB. OOmue dusndeckue cBoiicTBa MeTaywioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSiJT HAMIPSKEHU METAJIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJlUi, KaJIbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl MmonydeHus MetauioB. [IpuMmeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYE€HHUS BEIIECTB W HUX MpPEeBpalllCHUN:
U3Y4YeHHE KOJUICKIMH «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE U OINHCAHUE JIEMOHCTPALIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THIAPOKCHIA ATIOMHHHS C PACTBOPAMHU
KHUCJIOT U IeJI0YeH, KaYECTBEHHbIE pEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuétsl macchl BemiecTBa win 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WU O0OBEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIUH, €CIU OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B 00€CIIEUEHUH SKOJOTHMYECKON, SHEPreTUUYECKOW M MHUILEBOM
0e30MacHOCTH, Pa3BUTHUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[Ipeacrasnenus 06 0OUUX HAYYHBIX MPUHIIMITAX POMBIIIJIEHHOTO MOJIYYSHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUATOB: Ba)XHEWILIHE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKHA, HAaHOMATEpHUalbl, OPraHUYECKUE U MHUHEPAIbHBIC
yI0OpeHus.

Xumusi M 3J0pOBbE YEJIOBEKA: IMpPaBWIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuia 0€30MaCHOT0 UCIIOIB30BAHUS MPENapaToB OBITOBOWM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss  MEXNOpEeIMETHBIX  CBSI3eM MpPU  U3YYEHUH  oOOmed u
HEOpraHn4ecko xuMuu B 11 kiacce ocymecTBisieTcsl 4epe3 UCIOJIb30BAaHUE Kak
001X €CTECTBEHHO-HAYYHBIX MIOHATUI, TaK U TOHSATUH, SBIISIONINXCS CUCTEMHBIMH
JUISL OTZICJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATUS: HAy4YHBIA (DaKkT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiacCUpUKAIMA, TEPUOJUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuka: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHDb, BEIIECTBO, TEJIO,



00BEM, arperatHoe COCTOSIHHE BEIIeCTBa, (PU3NUYECKUE BEIMUMHBI U €AMHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa: kneTka, OpraHmsM, -JKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpacdus: MuHepanbl, TOPHBIE TMOPOJBI, MOJE3HBIE HCKOMAEMbIE, TOILIIUBO,
pecypChl.

Texnonorus: XuMHUYECKas MPOMBIIUIEHHOCTb, METALTYPTHUsl, MPOU3BOACTBO
CTPOUTENBHBIX MAaTepHUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, IHIICBAs
MPOMBINIJICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XUMK
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
o0y4aromuMuCsl TPOTrpaMM cpeiHero oOmiero o6pa3oBaHus (JIMYHOCTHBIM,
METanpeaMETHBIM UM TNpeAMETHbIM). HayyHo-MeTomuyeckoil OCHOBOM — Jjist
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS MPOTPAMM CPETHET0 OOIIEro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBINA TIOJIXO/I.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIHHOCTHBIM IIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YpPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHUE 00YUYaIOIIUMUC POCCUNUCKON MPaXKIaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEIICHUIO; HAJINYUe
MOTHBAallMM K OOYYEHHWIO;  LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeKACHUN TUYHOCTH HA OCHOBE
KJIFOUYEBBIX I[IEHHOCTEW W HUCTOPUYECKUX Tpaauluid 0a30BOM HAyKHM XUMUU;
TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJACTBOBAaTbCS B  CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH, INPUCYLIMMH LIEJIOCTHOM
CUCTEME XMMHUYECKOro OOpa30BaHMs; HAJIWYUE IMPABOCO3HAHUS HKOJIOTMYECKOM
KYJIBTYpPbl U CIIOCOOHOCTHU CTaBUTh
LIEJIX U CTPOUTH KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pE3yNbTAThl OCBOEHUSA MNpEAMETa «XUMHSD» JIOCTUTAOTCS B
€IMHCTBE YYEOHONH U BOCIUTATEIbHOM JESATEIbHOCTU B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU
U WJeaJlaMd POCCHUMCKOro Tpa)KJIaHCKOro OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMH U MPaBUJIaMU MOBEJIEHHUS, CIIOCOOCTBYIOIIMMHU ITPOLIECCaM CaMONO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIM4HOCTHBIE PE3YyNbTAaTBl OCBOCHHS IpeaMera «XUMHUSD»  OTPaXKaroT
c(OPMHUPOBAHHOCTh OIbITa [IO3HABATEIbBHOW W MPAKTUYECKOM JESATEIbHOCTH
oOyJaromuxcst 1Mo peanu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHU:

1) rpa:KaaHCKOTr0 BOCIMTAHMA !
OCO3HaHUs OOYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX MIPaB U 00S3aHHOCTEN,
YBaXEHUS K 3aKOHY WM IMPABOIOPSAKY; MPEACTABIECHUS O COLMAIBHBIX HOPMAaX M
IpaBUjIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JIEATEIHHOCTH MPH CO3AAHUN YUEOHBIX
IPOEKTOB, PEIICHUHU YU€OHBIX U [T03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX
AKCIIEPUMEHTOB; CIIOCOOHOCTM IMOHMMATh W INPUHHUMATh MOTHUBBI, HaMEpEHUS,
JIOTUKY U
apryMEHTHI IPYTHX TPU aHATHM3€ Pa3IMYHBIX BHOB YICOHOH IEATEIHHOCTH; 2)

NATPHOTHYECKOI0 BOCIIMTAHUA:

INCHHOCTHOI'O OTHOIICHHA K HCTOPUICCKOMY M HAYYHOMY HACJICOAUIO
OTE€YECTBEHHOM XUMHH; YBAKCHHUA K IIPOHCCCY TBOPUYCCTBA B o0macTu TCOPHUHN U
MMPAaKTUYCCKOI0 MPUMCHCHUA XUMHWHU, OCO3HAHUA TOI'O, YTO JOCTUKCHHA HAYKHU €CTh
pe3yijibTar  JIMUTCIIbHBIX Ha6J'IIOI[eHI/II‘/’I, KpPOIIOTJIMBBIX  OKCIICPUMCHTAJIbHBIX
IIONCKOB, ITIOCTOAHHOTO TPpyJda y‘—IéHLIX H IIPAKTHUKOB; MHTCPCCA U ITO3HABATCIIbHBIX
MOTHBOB B IIOJYYCHHH H IIOCJICAYIOIICM aHAJIN3C HH(bOpMaHHPI 0 IICPCHOBBIX
JOCTHXKCHHUAX COBpeMCHHOﬁ OTE€YECTBEHHOM XUMHUH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBEACHUS; CIOCOOHOCTU OIICHUBATh
CUTYaIlNH, CBSI3aHHbBIE C XUMUUYECKUMU SIBJICHUSMU,

Y NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPAIbLHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHMBAaTh CBOE MOBEJECHHME U IOCTYIIKA CBOMX
TOBAPUILEH C ITO3UIIMI HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI
ATUX MOCTYIKOB;

4) ¢popMupoBaHUS KYJbTYPHI 310POBb:

NOHMMaHHSA LEHHOCTEH 370poBOro W 0Oe30macHoro obpas3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOUIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO; COOJIOJIEHUs TpaBui O€30MacHOro oOpamieHust c
BELIECTBAMU B OBITY,

MMOBCETHEBHOM KM3HU U B TPYJIOBOM AESATENBHOCTH; MOHUMAHUS LICHHOCTH MPABUJI

MHJUBUIyaJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOro MOBEACHHS B CUTYALMSIX, YTPOKAOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHMS NOCIEACTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEIOBaTEIhCKON
JeSATETbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrux BHUIAX
NEATEIbHOCTH;, YCTAHOBKH Ha aKTUBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a7a4
COIIMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHUIO Mpodeccrii pa3TudHoOro pojia, B TOM



YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XMMUHU; YBAXKEHUS K TPYY,
JTOJAM TpyJda W pe3yJbTaTaM TPYAOBOM JESITENIbHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MHJIMBUAYATbHOU TPACKTOPHUHU

oOpazoBanusi, Oyayimed npodeccuu MU peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH IE€JIECO00PAa3HOTO OTHOIICHUS K IPUPOE, KAK HCTOYHHUKY
CYIIECTBOBAHMS KW3HU HAa 3emJie; IMOHMMaHHsS TJ00ATBbHOTO XapakTepa

AKOJIOTUYECKUX MPOOIIeM, BIUSHUS
SKOHOMMYECKHX IPOLIECCOB HA COCTOSHUE NPHPOJHOM M COLMAIBHOM CpEmbl;

OCO3HaHUsI HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHXKEHUN XUMUU JJIS
pEeLIEHUs BOPOCOB PAllMOHAIBHOTO MPUPOIONOIb30BAHUS; AKTUBHOTO HEMPHUATHUS

JNEUCTBUM, IPUHOCALINX BPE OKPYKAOLIEH
OPUPOAHON Cpejie, YMEHHUS MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JEHCTBUI M MpeNoTBpaliaTh UX; HalW4us
Pa3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJIOTMYECKOW KYJIbTYphlI, OIIbITA
JNEATEIbHOCTH 3KOJIOTUYECKON HAIPABICHHOCTH, YMEHUSA PYKOBOJICTBOBATHCS UMU
B MO3HABaTEIbHOM, KOMMYHUKATUBHONW M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMo(hoouH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECCTBEHHOMN MPaKTUKH; TMOHWMAaHUS CHElu(UKU
XUMUU KaK HayKH, OCO3HAHUs €€ poJii B JOPMUPOBAHUH PALIUOHATHLHOTO HAYYHOTO
MBIIJICHUS, CO3IaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKPYXAIOIIEM MUPE KakK O
€IUHCTBE NPUPOJbI U YEJIOBEKA, B MO3HAHUM MNPHUPOIHBIX 3aKOHOMEPHOCTEH H
penieHun mpodJieM COXpaHEHHUs MIPUPOTHOTO PAaBHOBECHS; YOKIEHHOCTU B 0COO0M
3HAYUMOCTH XUMHUHU ISl COBPEMEHHOW LMBUIM3AIMU: B €€ T'YMaHHCTHYECKON
HaMpaBJICHHOCTM W BaXXHOM POJM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOMI
KYJbTYPBI, PEIICHUU TTI00ATBHBIX TPOOJIEM YCTOMUHMBOTO PAa3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, SHEPIETUUECKOU, MUIIIEBON U IKOJIOTUUYECKOM O€3011aCHOCTH, B pa3BUTUH
MEIUIIMHBI, OOECIeUeHUN YCJIOBUN YCHENIHOTO TpyJda W DKOJOTHYECKH
KOM(OPTHOM  KU3HM  KaXJAOro ujeHa oOIlecTBa; €CTECTBEHHO-HAYYHOMN
rPaMOTHOCTH: TIOHUMAaHUSI CYIIITHOCTA METOA0B
MO3HAHMS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTyJaeMbl€ 3HAHUS I aHAU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa |
MPOUCXOJIAIIMX B HEM U3MEHEHUH, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUCHUST HA



OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS TAHHBIX C IIEJIbIO MOyUYEHUs TOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTH CAMOCTOSITENIFHO HUCIIOJIb30BATh XMMHUECKHUE 3HAHUS AJIs
pelIeHus MpooJieM B peallbHbIX KU3HEHHBIX CUTYAIIUIX; HHTEpeca

K [TO3HAHHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTHM K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMHA [0 XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMHU MOTPEOHOCTIMH; MHTEpEca K OCOOCHHOCTSIM Tpy/a B
pa3nuuHbIX chepax mpodhecCuOHaTBEHON
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHUS y4eOHOTO IpeaMeTa «XHUMHS» Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC IS dbopMupoBaHUS MHPOBO33PEHUS 00yJaroIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAyYHbIC MOHATHS, OTPaXKaIOIIHe
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeUdUKy METOAOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, SIBJICHUE,
MPOIIECC, CUCTEMA, HayYHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIEOBaHHE, HAOJIOJICHUE, H3MEPCHHE, SKCIIEPUMEHT W JIPYTHE);
YHUBEpCAJIbHbIE y4YeOHBIC JEWUCTBUS (TMO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
peryJaTuBHBIE), 00ecnieunBaroiue GopMupoBaHue PyHKIIMOHATLHOU TPaMOTHOCTH
U COITMAJIbHON KOMIIETCHITNH 00YyYarOIIXC;

CITOCOOHOCTh 00yJaroIIMXCs HCII0JIb30BaTh OCBOEHHBIE
MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJIbHbIE Y4YEOHBIC
JNEUCTBUS B MMO3HABATEIBHON U COIMAIBHON MTPAKTHKE.

MeranpenMeTHbIe pe3yJabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJiaieHNe YHUBEPCAJIbLHBIMYU YU€OHBIMH MO3HABATEILHBIMU
JIeliCTBUSIMH

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOSTENIbHO  (OPMYJIUPOBaTh HM  aKTyaJlU3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; ONpENEsATh IENU JEATEeIbHOCTU, 3ajaBas
napaMeTpbl U KpUTEPUHU UX
JIOCTUKEHHUSI, COOTHOCUTh PE3YJbTaThl JESITEIBHOCTH C MOCTABJICHHBIMH LIEJISIMHU;

HCTOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —



BBIJICTISAITh XapaKTEepHbIE MPU3HAKKA TMOHSATUM M yCTaHABIMBATh UX B3aHMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MMOHITHS JJIsI OOBSICHEHUS OTJICNIbHBIX (DaKTOB M
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs KJIaCCU(DHUKAITUN BEIIECTB U
XUMUYECKUX PEAKIHM; YCTaHABIWBATh NMPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIY
U3Yy4aeMbIMH SIBICHUSMH; CTPOUTh JIOTMYECKUE PaACCYXIACHUS (MHIYKTHBHBIE,
JeTyKTUBHBIE, 110
aQHaAJIOTHH), BBISABIISATH 3aKOHOMEPHOCTH M TPOTUBOPEUMS B paccMaTpUBAEMbBIX
SBJICHHSIX, (OPMYJIUPOBATh BBIBOJALI W 3aKIIOYCHHS; TPUMEHITH B TPOIECCE
MO3HAHMS, WCIOJIb3yeMble B XHUMHH CHUMBOJUYECKHE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI)
aJIEMEHTa, XUMHUYecKas (popMyIia, ypaBHEHUE XUMUYECKOU PEaKIIUK — TP PEIICHUN
y4eOHBIX TI03HABATCIBHBIX M TMPAKTHYECKUX 3a7ad4, IPUMEHATh Ha3BaHHBIC
MOJIEIbHBIE TIPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX
BEIIIECTB U XMMUYECKUX PEaKIUH.

2) 06a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIaJIETh OCHOBAMHU METOJI0OB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKHUX
peakiuii; GopMyJIHpoOBaTh IEJIM W 3aJadyd  HUCCIEIOBaHUS, HCIOJIb30BaTh
MOCTABJICHHBIE U CAaMOCTOSTEIHLHO C(OPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE
MHCTPYMEHTA TO3HAHUS M OCHOBBI Ji1 (DOPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CY’KJICHUM; BJIaJIETh HABBIKAMHU CAMOCTOSATEIILHOTO
MJIAHUPOBAHUSI M TIPOBEACHUS YYECHUUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHHsI HaOJIIoAaTh 3a XOJO0M Mpoliecca, CAMOCTOSATENIBHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyJIUpOBaTh 00OOIIESHHS U BHIBOJBI OTHOCUTEIBLHO JIOCTOBEPHOCTH
pe3yJbTaTOB MCCJIEAOBAHUS, COCTABJISATH OOOCHOBAaHHBIM OTYET O MPOJETaHHON
paboTe; MpUOOpETaTh OMBIT YYCHUYECKOW HCCIASAOBATEILCKOM M IPOCKTHOM
NEeATEIbHOCTH, MPOSBIISITH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSTEIIbHOMY MOUCKY
METOJOB pELICHUS MNPAKTHYECKUX 3a7a4, MPUMEHEHHUIO PA3JIUYHBIX METOJ/OB
MO3HAHUSL.

3) pa6oTa ¢ uHpopmanueii:

OPUECHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAYYHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWUS,
pecypcbl HTepHeTa), aHanM3upoBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (popm
MpeJICTaBICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3aNPOCHl W MPUMEHATH PA3IUYHBIC METOABI NP TMOWUCKE U
otoope wuHOpPMaLMKM, HEOOXOIAUMOM Uil BBINOJHEHUS y4eOHBIX 3ajad



ompenenEHHOr0 THUIA; MPUOOPETaTh OMBIT HCIIOJIB30BAaHUS HWHGOPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA W Pa3JIMYHBIX ITOMCKOBBIX CHCTEM; CaMOCTOSTEIHLHO BBIOMPATH
onTUMaJibHYI0 ¢dopMy mpeactaBicHus HUHPoOpManMu  (CXeMbl, TpadukH,
IUarpaMMbl, TaONWIBI, PUCYHKH W JAPYTHE); MCIOJb30BaTh HAYYHBIH S3BIK B
KauecTBEe CpeACTBa NpH padboTe ¢ XUMHUYECKOWM HH(pOpMalMe: NPUMEHSThH
MEXIpeMETHBIC ((PU3HUECKIE W MaTeMaTHYEeCKUE) 3HAKH U CHUMBOJIBI, (DOPMYIIBI,
ab0peBHUaTypbl, HOMEHKJATypy; MCIOJb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA
HaTJISITHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI B XOJC IHUAIoTa W/WiIn
JUCKYCCUHM,  BBICKa3bIBaThb  uACH, (HOPMYIUpPOBaTH CBOU  IPEIJIOKECHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TPEIJIOKCHHON 3a/laduy; BBICTYIIATh C MPE3CHTAINCH
pPE3yNbTAaTOB MO3HABATEIBHOM JIEATENBHOCTH, MOJYUYEHHBIX CAMOCTOSITEIBHO WIIU
COBMECTHO CO CBEPCTHHKAaMH{ IIPH BBITIOJIHCHHH XWMHYECKOTO JKCIEPUMEHTA,
PAKTUYECKONM paldOThl MO KCCIECJOBAHUIO CBOWCTB M3y4aeMbIX BEIECTB,
peanu3anuyu y4eOHOro MpoekTa W (HOpPMYyIHUpOBaTh BBIBOJBI IO pe3yibTaTam
IPOBEIEHHBIX HCCIICOBAHUMN MTyTEM COTJIACOBAHUS MO3UIUHN B X0J1e 00CYKICHUS U
oOMeHa MHEHUSIMHU.

OBJajieHue YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYIIECTBISTH CBOIO IMO3HABATEIHHYIO
JeATEIBHOCTh, ONpenelisas e¢ Ielu W 3aJadd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEAjaraéMblii  ajiropuT™M JCHCTBUNA TIPH
BBITIOJTHEHWM Y4Y€OHBIX UM HCCJENOBAaTeNbCKUX 3ajlad, BbIOUpaTh Haubosee
3¢ PeKTUBHBIN C€MOCOO WX pEeIIeHUs C Y4ETOM TMOJTY4YEHHUs HOBBIX 3HAHUH O
BEIIECTBAX W XUMHUYECKHX PEaKIMIX; OCYIIECTBISATH CAMOKOHTPOJIb CBOCH
JeSATETLHOCTH Ha OCHOBE CaMOaHaIn3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckass XUMUS»
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MUPA, POJIY XUMHUHU B TIO3HAHUU SABJICHUMN MPUPO/IBI,



B (OpPMHPOBAHWM MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (YyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOJIMMOM JUIsl pEIlICHUs MPAKTUUYECKUX 3a7a4 U DKOJIOTHYECKH
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3J0pPOBBIO U MPUPOJHOM CpeJie; BIaJACHHUE
CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATHS
(XMMUYECKUN DJIEMEHT, aToM, OJEKTpPOHHAas o00O0JioYKa aroma, MOJEKyJa,
BAJICHTHOCTh,  DJICKTPOOTPULATEIBHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHasd
dopmyna (pa3BépHyTas W COKpamI€HHAs), MOJIb, MOJISIpPHAs Macca, MOJSPHBINA
00BEM, YTIEpONHbIN cKeneT, (GyHKIMOHAJIbHAS TpYIa, pajukal, H30MEpHs,
U30MEPBI, TOMOJIOTUYECKHN Psifl, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA U
a30TCOJEpKAIINE COCIUHEHHS, MOHOMEp, IMOJHMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHMSI); TEOPUM U 3aKOHBI (TEOpuUs CTPOCHUS
opranndeckux BeniecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PDEHUECKUE 3HAHUS,
JeXallhie B OCHOBE IMOHMMAaHUS TPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, NOJYyYEHUU WU
0€e30IaCHOM HCIIOJIb30BAaHUM BAXKHEUIIUX OPraHUYeCKHX BEUIECTB B OBITY U
MIPAKTUYECKON JEeATENHHOCTU YeOBEKa; CPOPMUPOBAHHOCTh YMEHUH BBISBIIATH
XapaKTEpHbIE TPU3HAKK MMOHATHNA, YCTAHABIMBATh UX B3aMMOCBA3b, UCIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHS IPU ONMCAHUM COCTAaBa, CTPOCHUS W IPEBPALLCHUN
OpraHUYeCKUX  COEAMHEHUH; CPOPMHUPOBAHHOCTH YMEHUM  HMCHOJb30BATh
XUMUYECKYI0 CHUMBOJIUKY [JI1 COCTaBJIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaléHHON) (POpMyn OpraHMYECKUX BEIECTB U YpaBHEHUM
XUMUYECKUX pPEaKIUi, U3roTaBIUBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB
UL  WUIIOCTPAUMM WX XMMHYECKOTO M IPOCTPAaHCTBEHHOIO  CTPOCHHS;
c(OPMUPOBAHHOCTh YMEHHMM yCTAHABIMBATh MPUHAJJICKHOCTh M3yYEHHBIX
OpraHMYEeCKMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/Tpynne COeOuHEHUN (YIJIEBOJOPOIbl, KHUCIOPOA U a30TCOJAEpKallue
COEIMHEHUsI, BBICOKOMOJEKYJSIPHbIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoii HoMmeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUSI OTAEJIBbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMNUJIEH, AallCTHUIIEH,
ATUJICHIJIUKOb, TIUIEPHUH, (HEeHO, GopManbIerull, aneTanbIerull, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmal, IeUTH0103a, IIUIKH); COPMUPOBAHHOCTH YMEHUS ONIPEICIIATh
BU/JIbI XUMUYECKOU CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJOKEHUS TEOPUU CTPOCHUS
opranuueckux Bemiects A. M. byTiepoBa aJisi 00bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BELIECTB OT HX COCTaBa W CTPOCHMs; 3aKOH COXPAaHEHUS MacChl BEILECTB;



c(OpMUPOBAHHOCTh YMEHHUIN XapaKTepHU30BaTh COCTAaB, CTPOCHHUE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA THUIIMYHBIX IMPEACTABUTENECH  Pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPONIIEH, alleTUiIeH, OyTaanen-1,3,
MeTuinoyTaaueH-1,3, 0eH305, METaHOJI, ITAHOJI, ATHIICHIJIMKOJIb, TJIUIIEPUH, (DEHO,
aneTanbAerul, MypaBbuHas U YKCyCHasi KUCJIOTHI, TJIFOK03a, KpaxMall, LEeJUI0I03a,
AMUHOYKCYCHAasl KHCIJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMH
YPABHEHUSIMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHUd C HCHOJb30BaHUEM
CTPYKTYPHBIX (hopmysT; cPOpPMUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUHUKH
yIIEBOAOPOJHOTO ChIpbs (HeDTh, NTPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX
nepepaboTKU W MPAKTHUYECKOE TMPUMEHEHHE MPOIYKTOB  IMEpepadOTKH;
c(hOpMHUPOBAHHOCTH YMEHUM MTPOBOUTH BBIUUCICHUS IO XUMUYECKUM YPaBHEHUSIM
(maccel, 00bEMaA, KOJMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKLHH IO
U3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX BEILECTB WU
MPOJIYKTOB PEAKIIMH); CPOPMUPOBAHHOCTh YMEHHI BJIaJ€Th CUCTEMOW 3HAHUN 00
OCHOBHBIX METOJ/IaX HAyYHOI'O MO3HAHMS, HUCIOJIB3YEMBIX B XUMHUHU IIPU U3yYEHUU
BEIIECTB U XUMHUYECKUX SBICHUN (HAOIIOAEHUE, H3MEpPEHUE, 3KCIEPUMEHT,
MOJIEJIMPOBAHMUE), UCIIOIb30BATh CHUCTEMHBIC XUMUYECKUE 3HAHMS JUIS MPUHATUA
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYyallUsAX, CBA3AHHBIX C BELUIECTBAMU U UX
OpUMEHEHUEM; COPMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBUiia IOJIb30BAHUS
XUMUYECKON TMOCyAol M Ja0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiIa
oOpallleHus1 C BELIECTBAMH B COOTBETCTBUU C UHCTPYKUUSMHU I10 BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OMBITOB; C(HOPMUPOBAHHOCTh YMEHHM MJIaHUPOBATH U
BBINIOJIHATh XUMUYECKUN SKCIIEPUMEHT (TIPEBPALLIEHUS OPTaHUYECKUX BEUIECTB IIPH
HarpeBaHUM, MTOJIyYEHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIINH
OpraHUYeCKUX BEILIECTB, J€HATypalus OEJIKOB IPU HarpeBaHUU, LIBETHbIE PEAKIINU
OEJIKOB) B COOTBETCTBUHU C MpaBUJIAMHU TEXHUKH OE30MACHOCTU MPH OOpaIlleHUH C
BELIECTBAMU M JTAOOPATOPHBIM O0OPYJOBAaHUEM, MPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii W  (QOpMyIMpPOBATH BHIBOABI HA OCHOBE J3THUX pE3YJIbTaTOB;
CcOPMUPOBAHHOCTh ~ YMEHUM  KPUTHUECKM  aHAJU3UPOBATh  XUMHYECKYIO
uH(pOpMaIUIO, TOIYYaeMyK U3 PpPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHUW  COOMIOJAaTh  MpaBUia  AKOJOTHYECKH
1[eJIeCO00pa3HOro TMOBEACHHUS B OBITY M TPYJOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUsl CBOErO 3J0POBbS U OKpYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JIEWCTBHUS HA JKMBBIE OPraHU3MbI ONPENECIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, mosicHAT, Ha mpuMepax CIOCOOBI
YMEHBIIEHUS W TNPENOTBpAIlCHUs] HMX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M



YyesoBeKa; NI O0OY4YaroIIUMXCsi C OrPpaHMYEHHBIMU BO3MOXKHOCTSIMU 3J0POBBSI:
yMEHHUE MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB
U XMMHYECKUX SBJICHUU; NIl CIEMBIX U CIA00BUISAIIMX OOYYAIOUIUXCS: YMEHHUE
UCIIOJIb30BaTh pelbeHO-TOUEHUHYIO cucTeMy o0o3Hauenuit JI. bpains mis 3anucu
XUMUYECKUX (GOPMYIL.

11 KITACC

[IpeameTHbie pe3yibTaThl OCBOEHUA Kypca «OOmass M HeopraHuyeckas
XUMUSD OTPaKaroT:

c(OPMHUPOBAHHOCTh  TPEICTABICHUNA: O XHUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XUMUH B TIO3HAHUU SBJICHUN IPUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS M KYJbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOJIMMOM ISl pEIIeHUsI MPAKTHUYECKUX 3a7a4 U DKOJIOTHUECKH
000CHOBaHHOTO OTHOIIECHHSI K CBOEMY 3JO0pPOBBIO W MPUPOJHON Cpejie; BIaJCHHUE
CUCTEMOW XMMHYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

OCHOBOIIOJIATAIOIIME TMOHATHSA (XUMHUCCKUH 3JIEMEHT, aToMm, u30Tom, s-, P-, d-
AJEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENICHb OKHCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMYECKAsl pelIETKa,
TUNBl XUMHUYECKHX  pPEaKIUW, pPacTBOP, JJEKTPOJIUTBL, HEIIEKTPOJIHUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakilui, XUMHUYECKOE PaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON Juccounanuu, nepuoandeckud 3akoH I, M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPIUU
OpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XHMUH,
MHUPOBO33PEHUYECKNE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHUA MPUYMHHOCTA U
CUCTEMHOCTH XMMUYECKHX SIBIICHUU, (DaKTOJIOTUYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHU BAXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEPHbIE TPU3HAKW TOHATHM,
YCTaHaBJIMBATh MX B3aMMOCBA3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE IMOHATHUS INPU
OTMMCAaHUM HEOPraHWYECKUX BEIIECTB W WX NpeBpalieHuil; cPopMHUPOBAHHOCTH
YMEHUU UCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBIeHUS (Hopmys
BEIIIECTB M YPABHCHUW XHUMHUYECKUX PEAKIHM, CUCTEMATUUYECKYI0 HOMEHKIIATYPY
(IUPAC) wu TpuBHManbHble Ha3BaHUS OTACJIBHBIX HEOPraHUYECKUX BEILECTB
(yrapHbIii ra3, yriIeKMCIbIN a3, aMMuak, raméHas U3BeCTh, HeraméHasi U3BeCTb,
MUTHEBasl Co/la, MUPUT U JApyrue); cHOPMUPOBAHHOCTH YMEHHI OMPECITh



BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XWMHUYECKHX 3JIEMEHTOB B COEAMHEHMSX
pa3IMYHOTO  COCTaBa, BHUJ XUMHUYECKOM CBsi3U (KOBajJeHTHasi, HOHHA,
MeTaJuIMYecKasi, BOJOPOJHAsI) B COCIMHEHHSX, TUI KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEIIECTBa (aTOMHas, MOJICKYJsipHAsi, HOHHAs, MeTajulMueckas),
XapakTep cpeAbl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUN;
c(hOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HMX COCTaBy K OMNPEIEIEHHOMY Kiaccy/TpyIne
COEIMHEHUI (MPOCThIE BEUIECTBA — METAJUIbl M HEMETAJUIbl, OKCUJIbI, OCHOBAHMSI,
KHUCIIOTBI, aM(OTepHblE TUAPOKCUABI, COIH); CHOPMUPOBAHHOCTh YMEHUU
packpeiBaTh cmbIcH nepuoaudeckoro 3akoHa . WM. MengeneeBa wu
JEMOHCTPUPOBATH ero CUCTEMATU3UPYIOLIYIO, 0OBSCHUTEIIbHYIO u
MPOTHOCTUYECKYIO (PYHKIMU;  C(HOPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh
ANIEKTPOHHOE CTPOEHHE aTOMOB XHMHMYECKHX JJeMEHTOB |—4 mnepuonoB
[Tepunoanyeckoit cucteMsl XuMuuecknx aneMeHToB J[. . MeHneneesa, ucnosnb3ys
HOHATHUSA «S-, P-, d3JIEKTPOHHBIE OPOUTAIINY, KIHEPTETUUECKUE YPOBHUY, OOBICHSITH
3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COEAMHEHUI 1O
nepuoaaM u rpymmam llepuonnaeckon cucTeMbl XUuMAYECKUX 351eMeHTOB /1. 1.
MenpneneeBa; cOpMUPOBAHHOCTh YMEHUM XapaKT€pPU30BaATH (OMHUCHIBATH) OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUMX  BELIECTB  Pa3jIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIY HEOPraHWYECKHUMH
BELIECTBAMH C IIOMOIIBIO YPAaBHEHHMI COOTBETCTBYIOIIUX XUMUYECKHX PEaKIIM;
c(OPMHUPOBAHHOCTH YMEHUS KIacCU(PUIUPOBATh XUMUUECKHUE PEAKIIIH 110
pa3IMYHBIM IPU3HAKaM (YUCIYy W COCTABY PEArvpyroUIUMX BEIIECTB, TEIJIOBOMY
addekTy peakinu, U3MEHEHHUIO CTEMEHEH OKHUCIEHHUS D3JIEMEHTOB, 0OpaTUMOCTH
peakiuy, Yy4JyacTHIO KaTanu3aropa); CcHOpMHpPOBAaHHOCTh YMEHHH COCTaBISATh
YPaBHEHUS DPEAKUUW Pa3JUYHBIX THUIOB, MOJHBIE M COKPAIUEHHBIE YPAaBHEHHUS
peaklMii HOHHOTO OOMEHA, YYUTHIBAsK YCIOBUS, TPU KOTOPBIX 3TH PEAKLIMH UIYT 10
KOHLIA;
c(OpMUPOBAHHOCTb yMEHUHI IPOBOJUTH DPEAKUUH, IOATBEPKIAOLINE
KAuECTBEHHBIN COCTAB Pa3JIMYHbIX HEOPTaHUUYECKHUX BEILECTB, PACIIO3HABATH
OTBITHBIM IYTEM MOHBI, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI pacKpbIBaTh CYILLHOCTh
OKHUCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPECTBOM COCTABJICHHUSI SJIEKTPOHHOTO OanaHca
3TUX PEaKIHif; CPOPMUPOBAHHOCTh YMEHHUM OOBACHATH 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOHN pPEeaKIuu OT Pa3auyHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHEIIHETO BO3/IEUCTBUS (IIPUHLIAIL



Jle llaTenbe); chopMUPOBAHHOCTH YMEHUN XapaKTEPU30BATh XUMUUECKHE
MIPOLIECCHI,
JeXKallhe B OCHOBE IPOMBIIIEHHOTO MTOJIyYEHHS CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke chOpMUPOBAHHOCTD MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIIMIIAX U
IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOICTBA; CHOPMUPOBAHHOCTD
YMEHUHN IPOBOJUTH BEIYUCIICHHUS C UCIIOJIB30BAHUEM MTOHSTHUS «MaccoBasi A0S
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Tra30B MIPU XUMUYECKUX PEaKIUX,
Macchl BEUIECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE
WM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEUIECTB, TEIIOBOro 3 dexra
pEeaKIMK Ha OCHOBE 3aKOHOB COXPAaHEHHS MACChl BEUIECTB, IPEBPALLEHUS U
COXpPaHEHUs YHEPTHH; CHOPMUPOBAHHOCTh YMEHHM COOIIOIaTh MpaBUia
MOJIb30BaHUsl XUMUYECKOM MOCY10i 1 1a00paTOpHBIM 000PYJOBAHUEM, & TAKXKE
npaBuiia OOpallleHUs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSAMU IO
BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB; COPMUPOBAHHOCTh YMEHHUIM
IUTAHUPOBAThH U BHITIOJIHATh XUMUYECKUM SKCIIEPUMEHT (Pa3iio’KeHHE MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTallM3aTopa, ONMPEACIICHUE CpPEJIbl pPacTBOpPOB
BEIIECTB  C MOMOIIBIO  YHUBEPCAIBHOTO UHIUKATOPA, BIUSHUE
pa3InyHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIMK, PEAKIIMH HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKLUU Ha Cylib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHWUS, PEIICHUE SKCIIEPUMEHTAIBLHBIX 3a/1a4 10 TeMaM «MeTasuib» U
«HeMeTannbi») B COOTBETCTBHUH C MTPABIIIaMU TEXHUKH 0€30MaCHOCTH TPU
oOpaIieHnu ¢ BeIecTBaMu 1 JIabopaTOpHBIM 000PYI0BAHUEM, TIPEICTABIIATh
pe3yJIbTaThl XUMUYECKOI0 SKCIIEPUMEHTA B (hOpME 3aMncy ypaBHEHUH
COOTBETCTBYIOILIUX PeAKUUi U (POPMYITUPOBATH BHIBOJBI HA OCHOBE 3THX
PE3yNbTaTOB; CHOPMUPOBAHHOCTH YMEHHUI KPUTHUECKU aHATM3UPOBATh
XUMHYECKYIO
UHPOpMAIMIO, TOJYyYyaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeACTBa MAacCOBOM
KOMMYyHUKanuu, HTepHeT u ApyTrux);
chOpPMHUPOBAHHOCTh ~ YMEHUW  COOJIO/IaTh  TpaBUJia  AKOJIOTHYCCKH
LIEJIECOO0PA3HOro MOBEACHUSI B OBITY W TPYAOBOM JAESATENBHOCTH B LEIAX
COXpaHEHUsl CBOEro 3J0pOBbS M OKpYXKaroUled NPUPOAHOW Cpeabl, OCO3HABATH
OIACHOCTh BO3/CHCTBHSI Ha KHUBbIE OPTaHU3MbI ONPECIIEHHBIX BEIIECTB, TOHUMAs
cmpict mokazarens I[IJIK, mosicHAT, Ha mnpumMepax crnocoObl YMEHbBIIECHHS U
NPEeIOTBPALICHUs] WX BPEIHOTO BO3JEHCTBUS Ha OpraHu3M 4eJoBeKa; s
00y4aromuXxcsi ¢ OrpaHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBBS: YMEHUE MIPUMEHSITh
3HaHHUA 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHMS BEIIECTB M XHUMUYECKUX
SABJICHUM; JIJISl CIIETIBIX MU CIA0OBHIAIIMX OOYYaIOIIMXCA: YMEHUE HUCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cUcTeMy oOo3HaueHuid JI. Bpaiins nms 3ammcu XMMHUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3aeJioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
n/n U TeM MPOrpamMmMbl Beero Kourpoabusbie | IIpakTuHueckue | pecypcebl
padoThI padoThI
Pasznea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipeamer opranndeckoin https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
11 XUMUU. TCOpI/Iﬂ CTPOCHUS 3 0 0 4e24-ac02-efb16fa49f6a
' OpPraHUYeCKUX COCITUHCHUI
A. M. bytneposa
Wroro mo pazneny 3
Pa3nea 2. Yraesogopoasbl
https://academycontent.apkpro.ru/lesson/258ddc06ec23-
21 IlpeneneHbie 5 0 0 473¢-b3d7-ed82fcaddd0?
YIJI€BOIOPOABI — AJIKAHBI
HenpenenbHusbie https://academycontent.apkpro.ru/lesson/4038171e4158-
aJIKaAUCHBbI, aJIKNHBI
https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
23 ApOMaTHYECKHe 9 0 0 491d-aded-c3ddal feefs
YTJI€BOJIOPObI
[Ipupoaubie HUCTOYHUKHU
2.4 VIJIEBOAOPOAOB  H  HX 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Hroro no paszneny 13
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Pasznea 3. Kuciiopoacoaepxammye opranuyecKkue coeiuHeHus

3.1 Crnupter. @enon 3 0

https://academy-
content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

Ansperunsl. KapOoHoBbIE
3.2 KHCJIOTHI. 7 0
Crnoxubie 3¢upsl

https://academycontent.apkpro.ru/lesson/8664b3190ba3-
4945-b076-cb7ae5858b90

3.3 VriaeBoasl 3 1

https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0

Wroro mo pazneny 13

Pa3nea 4. Asorcoaepikamue OpraHu4ecKue

coeTMHEeHHUs
https://academycontent.apkpro.ru/lesson/0c608a594c69-
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 0 4481-839e-9205f201b73e
Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

5.1 [Mnactmaccer. Kayayku. 2 0 https://lesson.edu.ru/04/10
BonoxkHa
Hroro no paszneny 2

OBIIEE KOJIMYECTBO YACOB I1O0
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (im¢posnie)
2 IPOrpaMMBbI Beero Konrtponbubie | Ipaktuueckne | 00Pa3oBaTelbHbIe
paGoThI paGoThI pecypcenl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u llepuosuyeckas cHUCTEMa XMMHYECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /1. . Meneneena
1.2 XHUMHYECKUE PEaKITUN 6 1 1 https://lesson.edu.ru/04/10
Crpoenue Bemectsa. MHoroo6pasue
1.3 BEmECTE 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazaeny 13 https://lesson.edu.ru/04/10
Pasjnen 2. Heoprannueckas xumusi
2.1 Merannbl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramibl 9 1 1 https://lesson.edu.ru/04/10
CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX
2.3 BEIIECTB 2 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus 4 )Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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INOYPOYHOE IVIAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTtpoabHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3yUYEeHUS

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

IIpeamer
OpraHN4YeCKON XUMHH,
€€ BOBHHKHOBCHHE,
pa3BUTHE U 3HAYCHUE

https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
4e24-ac02-efb16fa49f6a

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
byrneposa, eé
OCHOBHBIE TOJIOKEHHUS

https://academycontent.apkpro.ru/lesson/c935a58cab0e-
4¢59-9dcf-20517ae4b52¢

[IpencraBnenue o
KJIaccuPpuKaImuu
OpPraHUYECKUX
BEILIECTB.
Homenkiatypa
(cucremaTuydeckasi) u
TPUBUAJIbHbBIE
Ha3BaHMUS
OpPraHUYECKUX
BEILIECTB

https://academycontent.apkpro.ru/lesson/726ee099e1a9-
410f-b8be-b4ch589aeadl
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AnKaHBI: COCTaB U

https://academycontent.apkpro.ru/lesson/258ddc06ec23-

4 CTpOCHHE, 1 473c-b3d7-ed82fcaddd02
TOMOJIOTUYECKHUH PsIJT
MeraH 1 3TaH — https://academycontent.apkpro.ru/lesson/258ddc06ec23-
5 npocreiime 1 473c-b3d7-ed82fcaddd02
MPEACTABUTETHN
aJKaHOB
https://academycontent.apkpro.ru/lesson/4038171e4158-
6 AJIKEHBI: COCTAB M 1 4bd1-ae98-18dc1cfh9399
CTpOEHHUE, CBONCTBA
DTHJICH ¥ TTPOTTHIICH —
7 MpOCTEHIIHe 1 https://lesson.edu.ru/04/10
MPEACTABUTETHN
aJIKCHOB
[TpakTuueckas padora Ne 1. https://academycontent.apkpro.ru/lesson/53cd23792a45-
8 «HOJ’IY‘ICHI/IC STHJICHA U 43b1-9f67-7ebcdaf03ce0
H3YyYEHHUE ETO CBOMCTB)»
Anxanuensl. byraguen-1,3
1 MeTmIoyTaauen-1,3.
9 TToNyHeHH e CHATETHIECKOTO https://lesson.edu.ru/04/10
Kay4yyKa U pe3uHbI
AJKWHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKUH PSIII. https://lesson.edu.ru/04/10

AneTnsieH — MpocTenInn
MIPEACTABUTEND AJIKUHOB
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11

Beluncnenus no ypaBHEHUIO
XUMHUYECKON pPEAKLUU

https://academycontent.apkpro.ru/lesson/7dada0278448-
418f-b416-fbaledd4ab6d

12

Apenbl: 6€H3011 ¥ TOIYOII.
TOKCHYHOCTH apEHOB

https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
491d-aded-c3ddal9feef4

13

I'eneTnueckas cBI3b
yTIIEBOJIOPO/IOB,
MPUHAICIKAIINX K
pa3IMYHBIM KjIaccam

https://lesson.edu.ru/04/10

14

[Tpupoaubie UCTOYHUKHU
YIJIEBOIOPOJIOB:
MPUPOJIHBIH Ta3 U MOy THBIC
HeTsIHBIE Ta3bl, HEPTH H
MPOJYKTHI €€ mepepadoTKu

https://lesson.edu.ru/04/10

15

[IpupoaHbie UCTOYHUKHU
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3s

https://lesson.edu.ru/04/10

U TIONTYTHBIE HEPTSIHBIE
ra3bl, He)Th U MPOAYKTHI €€
nepepadboTKu

16

KontponsHast pabora 1o
pazneny «YTiaeBoI1opoab»

https://lesson.edu.ru/04/10

17

[IpenenvHble OJHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

https://academycontent.apkpro.ru/lesson/5439c18b7440-
4b6f-bf84-c04fad71694f
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18 MHoroaroMHbIe CIUPTHI: 4827-a8e5-d12a0bedc826
STUJICHTJIMKOJIb U TTIMLICPHUH
®denout: CTPOEHHUE https://academycontent.apkpro.ru/lesson/649883b87c5f-
19 MOJICKYJIbI, (DU3HUYCCKHUE 4116-896e-10a2278b08f1
U XMMHUYECKHE CBOICTBA,
pUMEHEHHE
' https://academycontent.apkpro.ru/lesson/8664b3190ba3-
20 ATBACTHIBL GopMabaeTu 4945-h076-ch7ae5858h90
U areranpieruy. AleToH
OJIHOOCHOBHBIE MPEICTbHBIC https://academy-
21 KapOOHOBBIC KHCJIOTHI: content.apkpro.ru/lesson/b4feaa043438-4b57-a3ec-
MypaBbHHAsl U yKCYCHAas ba0f9fe63c0d
[IpakTrueckas padora Ne 2. https://academycontent.apkpro.ru/lesson/9834d408386d-
22 «CBoticTBa pacTBOpa 4443-8de3-7efba8b98cdb
YKCYCHOM KHUCIJIOTBI»
CreapuHoBas u
23 OICHHOBA KHCIOTPI, Kak https://lesson.edu.ru/04/10
MNpeaACTaBUTCIIN BBICIIHX
KapOOHOBBIX KUCIIOT
Mpina Kak COJId BBICIIIUX
24 KapOOHOBBIX KHCIIOT, HX https://lesson.edu.ru/04/10
MOIOIIIEE AEHUCTBUE
CrnoxHbele >QupHl  Kak
o5 E:Og SEOEEII::G KHCIOT https://academycontent.apkpro.ru/lesson/71ac43f2a0d4-
POOHO et 4945-a0eb-1e59cd5f4df
lunponus CIIOXKHBIX
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Kupsr: TUIPOJIU3, https://academycontent.apkpro.ru/lesson/71ac43f2a0d4-
26 IPUMEHEHHE, OMOIOrHYecKast 4945-a0eb-1e59cd5f4dof
pOJIb JKUPOB
VYriaeBosr: COCTaB,
KJ1accudukarus.
27 Bamnegmneu https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0
MPEACTaBUTENH: TJIIOKO3a,
dpyxTO3a, caxapo3a
Kpaxman u nemntoso3a kak .
28 HPHPOJIHBIE TIOHMEPHI https://lesson.edu.ru/04/10
KoHTtposbHas padoTa mo
pazueny
29 https://lesson.edu.ru/04/10
«Kucnopoaconepxaune
OpPTraHUYECKUE COCTMHEHUS
https://academycontent.apkpro.ru/lesson/0c608a594c69-
30 AMWHBI; METWJIAMUAH U aHWINH 4481-839e-9205f201b73e
AMHUHOKHCIIOTBI KaK
31 aMQOTEPHKIC  OpraHMHeCKHe https://academycontent.apkpro.ru/lesson/c2f2f3d743d1-
COCHUHCHMA, ux 4873-ace0-78eca6009628
OHOJIOTUYECKOE  3HAYECHUE.
IlenTuapl
benku kak npupoHbIE https://academycontent.apkpro.ru/lesson/c2f2f3d743d1-
COEIMHEHUSI
OCHOBHBIC ITIOHATHUA XUMHUHU
33 https://lesson.edu.ru/04/10
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COE€TUHEHUN

OCHOBHEBIE MCETOJBI CUHTE3a
BBICOKOMOJICKYJISAPHBIX

34 coeuHennit. [L1acTMacchl, 1 https://lesson.edu.ru/04/10
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne T JlaTa uudposeie
eMa ypoka
/i yp Beero Konrpoabnbie | Ilpakruyeckue M3ydeHHUs! o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypcsl
XUMUYECKU 3JIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DnekTpoHHas KOHGUTypalus aTOMOB
[Iepnoanueckuii 3akoH u Ilepnonnueckas
cucTteMa XuMudeckux aiaeMmeHToB J[. .

2 MeH/eneeBa, X CBA3b C COBPEMEHHOI 1 0 0 https://lesson.edu.ru/04/10
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKUX AIIEMEHTOB U UX
COEIMHEHUH MO IpyIIaM U NEePUOJaAM.

3 https: .edu.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U 1 0 0 ttps:/lesson.edu.ru/04/10
CHUCTEMBbI XUMHUYECKHUX d1emMeHToB J[. 1.

MeHieneeBa B pa3BUTHU HAyKU
Crtpoenue BelecTBa. XMMHUUYECKasi CBsI3b,

4 e€ BHBL, MCXaHW3MBI 00pa3OBaHH 1 0 0 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.

Crenenb okucneHus. Bemecra

5 MOJIEKYJISPHOTO H HEMOTEKYIAPHOTO 1 0 0 https://lesson.edu.ru/04/10

CTPOCHUS
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[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnble U KOJIOUHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBA B PACTBOPE

https://lesson.edu.ru/04/10

Knaccudukanus u HOMEHKIaTypa
HEOPTraHUYECKUX COEIMHEHUM.
I'enernueckas cBs3b HEOPraHMUECKUX
BELIECTB, Pa3IMYHbIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMUMUH.
3aKOH COXpaHEHMsI MaCChl BELLIECTB;
3aKOH COXPaHEHUs U IIPEBPAILCHUS
OHEPTUH IIPU XUMUYECKUX PEAKIMAX

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XuMHU4ECKOE paBHOBECUE

https://lesson.edu.ru/04/10

10

[Tpaktuyeckas padora Ne 1. «Bausiaue
pasinYHbIX (PAKTOPOB HA CKOPOCTb
XUMHUYECKON PEaKIINN»

https://lesson.edu.ru/04/10

11

DIEKTPOTUTHYECKAS JICCOTIHAITHSI.
[Tonsitue o BogopoaHoM nokasatene (pH)
pactBopa. Peaknum HOHHOTO OOMEHa.
I'maponus OpraHNYECKUX Hu
HEOPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10
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12

OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC
peaxmun. [TonsTie 06 snexTponuse
pacIIaBoB U pacCTBOPOB COJICH

https://lesson.edu.ru/04/10

13

KonTponpHas padora mo pazaeny
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHN»

https://lesson.edu.ru/04/10

14

Mertasibl, UX MOJIOKEHUE B
Ilepronnueckoit cucteMe XMMUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTpOoeHHUs aToMoB. O01Me

https://lesson.edu.ru/04/10

(1)I/ISI/IIIGCKI/IC CBOMCTBAa METAJJIOB

15

CnnaBbl META/IOB. DJIEKTPOXUMUYECKUI
A HAIIPSIKEHUN METaJIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHEe CBOMCTBA BaKHEHUIIINX
METaIIJIOB (HATPUM, KaJuii, KalbIuH,
MarHui, aJJIlOMUHAN) U UX COSAMHECHUIN

https://lesson.edu.ru/04/10

17

XUMHUYEeCKHE CBOMCTBA IIMHKA, Kelie3a U
UX COeNUHEHNHN

https://lesson.edu.ru/04/10

18

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEeTMHEHNN

https://lesson.edu.ru/04/10

19

[TpaxkTrueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAJIBHBIX 33/a4 10 TEME
«Mertamabi»"

https://lesson.edu.ru/04/10
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20

Hemeramibl, X MOJ0KEHHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
snementoB JI. WM. Menzaeneera wu
O0COOEHHOCTH CTPOEHHUS aTOMOB

https://lesson.edu.ru/04/10

21

®du3nyecKue CBOMCTBA HEMETAILIOB.
AmnoTponusi HeMeTaJuIoB (Ha puMepe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoa)

https://lesson.edu.ru/04/10

22

XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COEOUHEHUN

https://lesson.edu.ru/04/10

23

XvMHYEeCKue CBOWCTBA a30Ta, hocodpa u
MX COCIUHECHUIN

https://lesson.edu.ru/04/10

24

XUMHYECKHE CBOMCTBaA yriepoaa,
KpEMHU U UX COE€TUHEHUI

https://lesson.edu.ru/04/10

25

IIprMeHeHne BaXXHEHUIINX HEMETAUIOB U
UX COeNUHEHNHN

https://lesson.edu.ru/04/10

26

O000111eHNEe U cUCTEMATH3AIlNs 3HAHUH
o TeMe «HemeTamiely. Beraucienus mo
YPaBHEHHSIM XUMUYCCKHX PEaKIUi U
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

https://lesson.edu.ru/04/10

27

[TpakTrueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"Hemertanmnsi"»

https://lesson.edu.ru/04/10

28

KonTponbhas pabota no remam
«Metamael»y 1 «HemeTaiuie
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Heopranuueckue u opranuueckue

29 kucinoTel.  Heopranumueckne —u 1 0 0 https://lesson.edu.ru/04/10
OpraHMYECKHUE OCHOBAHUS
AMdoTepHbIC HEOPraHUYECKHE U
OpPTaHHYCCKHUE COCTUHCHUS.
30 r 1 0 0 https://lesson.edu.ru/04/10
E€HETHYECKasi CBSI3b HEOPTaHMYECKUX U
OpI‘ AHNYCCKHNX BCILICCTB
Poinp xuMum B o0ecrieueHun
9KOJIOTMYECKOM, SJHEPreTUIECKON 1
31 MHIIEBOi Ge30MACHOCTH, PA3BUTHH 1 0 0 https://lesson.edu.ru/04/10
M€ IULINHBI
[IpencraBinenuss o6 oOOUWIMX Hay4dHBIX
32 HNprUHIMIAaX NPOMBINIJICHHOI'O IMOJTYYCHUA 1 0 0 https://lesson.edu.ru/04/10
BaXKHEHIIINX BEIECTB
33 YenoBek B MUpE BEIIECTB M MAaTEPHATIOB 1 0 0 https://lesson.edu.ru/04/10
34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 1 0 0 https://lesson.edu.ru/04/10
OBILIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA OBA3ATEJIBHBIE
YUYEBHbBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 10 wmace/ T'abpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., AxknuonepHoe ob6miectBo «M3maTenscTBO
«ITpocsemenue»,2021 r

Xumus, 11 wmace/ T'abpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., AknuoHepHoe o6mecTBo «M3marenbcTBo
«ITpocsemenue»,2021r.
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METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Xumusi(6a30BbITypOBeHB ). Peanm3arus o6pazoBanms: MmeToaudeckoe mocooue mis yuutens / KaBepuna A. A., [Tuayruna
I'.B.; nox pen.I'. B. IInuyrunoii. M. : ®I'BHY «MHcTtutyT cTpareruun pazsutus oopasoBanus PAOy», 2022 81 c.:u.

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/









