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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XuMHUM Ha YpPOBHE CpPEIHETr0 OO0mIero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3ynbraraM OCBOEHUS
dbenepanbHOil 00pa3oBaTeNbHONW MPOrPaMMbl  CPEIHEro OO0IIero oOpa3oBaHUs
(®OIT  COO), mpencraBneHHbix B dDenepa’dbHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yaeOHOTo
npeaMeTa «XuMHs» B 00pa3oBaTesibHBIX opraHu3aiusx Poccutickoit denepanuu,
peanu3ymrX OCHOBHBIE 00pa30BaTelIbHbIC MTPOTPAMMBI, 1 OCHOBHBIX MOJIOKCHHU I
«Crparerum pa3Butus Bocnutanusa B Poccuiickoit @eaepanun Ha nepuon 1o 2025

roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMOB K pa3pabOTKe MporpaMMbl MO XUMHHU, K OIPEIACICHUIO
oOmeit cTparerun oOy4eHHS, BOCIIUTAHUS U Pa3BUTUS OOYyYAIOMIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumus» aia 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHIenTyaibHble mojokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IIENIEH,
collepKaHUs, pe3yIbTaToOB OOy4YeHHUs H TpeOOBaHMM K YPOBHIO TOATOTOBKHU
BBIITYCKHHUKOB.

XUMHUUECKOE oOpa3oBaHue, oJiygyaeMoe BBIITYCKHUKAMH
001eo0pa3oBaTeIbHON  OpraHU3alliM, SBISETCS HEOThEMJIEMOM YacThIO HX
obpazoBaHHOCTH. OHO CIY)KHT 3aBEpPIIAIONIUM OTallOM pealn3allid  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YypOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIITUX
IIEJIOCTHON CHCTEeME XHUMHUYECKOTOo OOpa3oBaHUsA. OTH IIEHHOCTH KacaloTcs
MTO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PECHUS M OOIIECH KYIbTYpHI
YeJIOBEKa, a TAKXKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO
U OpUpodHON cpene. PeanmusyeTcs Xxumuueckoe oOpa3oBaHHME OOYyYarONIUMXCS Ha
YPOBHE CPEIHETO 00111ero 00pa30BaHUs CPECTBAMHU YUSOHOTO MpeaMeTa « XUMUs,

COACPIKAHUEC H IIOCTPOCHHC KOTOPOro OIpcACICHbl B IIPOrpaMMcE 110 XHMMHH C



yu4€ToM crneuupukd HaykKd XHMHHM, €€ 3HAau€HHs B IO3HAHUU MNPUPOABI U B
MaTepUaibHON *KU3HHU OOLIECTBA, a TAKXKe C y4ETOM OOUIMX LieJield U MPUHLMUIIOB,
XapaKTEepU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpPEIHEro  OoOIIero
oOpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIpaeT ocoOyro pojib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUU HOBOM 0a3zbl MaTepuaibHOWU KYJIbTYpBHI.
Omna BHOCHT CBOM BKJIaJ B (DOPMHUPOBAHKE PAllMOHATBLHOTO HAYYHOT'O MBIILICHHUS, B
CO3/IaHME 1IEJIOCTHOTO MPEJCTaBICHUsI 00 OKpYXalolleM MHpE KaKk O €IHHCTBE
OpUPOIBI M YeJoBeKa, KoTopoe (HOpMHpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUSA
BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHUpa, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOCHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTIMU IPUMEHEHHUSI.

TecHo B3auMOIEWCTBYSI C JPYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOU KYJIBTYpPbl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
Tpyla M SKM3HH Kaxzaoro ujeHa oOmectBa. CoBpeMeHHass XHMHS KaKk Hayka
co3uJaTelbHasA, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlIeHAa Ha pELICHUE
100aNbHBIX TPOOJIEM YCTOWYMBOTO pa3BUTHS UEJOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOMU, MUIIEBOM, IKOIOTHUECKOU O€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBeTcTBUMM C OOUIMMHU UENSIMH U TPUHIMIIAMH CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI ypOBEHB
U3yYEHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
oOyJarommxcsi, HEOOXOAUMYI0 MM Uil  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKH3Hb COLMYMAa, IPOAOIKCHHMS
00pa30BaHus B Pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngiomuMu  npeaMeTra «XUMHUS»  SIBIAIOTCA  0a30Bble  Kypchl —
«Oprannyeckass xumusi» M «OOmiass ¥ HEOpraHUYeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIEpKaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOI HAayKH: CHCTEMa
3HAHUN MO HEOPraHMYECKOW XUMHUU (C BKIOYEHUEM 3HAHHWM W3 OOIIEeH XUMHH) U
opranndyeckor xumuu. OopMHpOBaHHWE JaHHOW CUCTEMbI 3HAHWUN IMPU W3YyUYCHUU

npeaMeTa o0eCleurBaeT BO3MOXHOCTb PAcCMOTPEHHUSI BCEr0 MHOIroo0pasus



BEILECTB HA OCHOBE OOILIMX MOHATUN, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepkanusi KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpPraHu4veckas Xumus» cQopMHUpoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOAa K M3YyYEHHUIO YYeOHOro Marepuajia U 0OyCIIOBIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HAa  OMNPENEIEHHBIX
TEOPETUUECKUX YpOBHSAX. Tak, B Kypc€ OpPraHMYEeCKOM XHUMHUHU BEILECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX
COCIMHEHUM, a TaKXKe Ha YPOBHE CTEPEOXUMHUYECKUX U  DJIEKTPOHHBIX
npeacTaBieHuid o crpoeHuu BemiecTB. CBelneHuss 00 H3ydyaeMblX B Kypce
BEI[ECTBAX JAIOTCSI B PA3BUTUU — OT YIJIEBOAOPOJIOB JO CJIOXKHBIX OMOJIOTHYECKHU
AKTUBHBIX CO€IMHEHUW. B Kypce OpraHuyeckoil XUMHUHM TMOJIYy4YaroT pa3BUTHE
chopmMupoBaHHBIE HAa YPOBHE OCHOBHOTrO 00Iero oOpa3oBaHUs MEPBOHAYATILHBIC
MPEACTABICHUSI O XUMHUUYECKOU CBSI3U, KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMHUUECKON pEaKIIUH.

[lon HOBBIM yIIIOM 3peHUss B mpeaMere «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTcsi M3yYEHHBIH Ha YpPOBHE OCHOBHOTO oO0miero o0Opa3oBaHus
TEOPETUYECKUI MaTepuanl U (PaKTOJOTHMUECKHE CBEJEHUS O BellecTBaX M
XUMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» O00y4aronuMcs TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOANYECKOTO 3aKOHa C OOIIETEOPETHYECKUX M METOIOJIOTHYECKUX TMO3HUIUH,
IyO’)ke TOHATh HWCTOPUYECKOE W3MEHeHWEe (yHKIMA 3TOro 3akoHa — OT
00001maroIeii 10 OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucreMa 3HaHHUM O BaXKHEWIIIMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHHUH, & TAKXKE O XUMHYECKHX PEaKUUAX, UX CYIIHOCTU M
3aKOHOMEPHOCTAX NpPOTeKaHus jaonojHsercs B Kypcax 10 m 11 xiaccos
ANIEMEHTAMH COACPKAHUS, HUMEIOIIMMU KYJIbTYPOJIOTHYECKUH U MIPUKIATHOMN
Xapakrep. JTH 3HaHUS CIIOCOOCTBYIOT TOHUMAHUIO B3AaUMOCBS3U XUMHUH C APYyTUMH
HayKaMH, PacKpbIBaIOT €€ poJib B MO3HABATEIBHON U MPAKTUUYECKON JEATeIbHOCTH

YeJIOBEeKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAaXXEHUS K MPOLECCY TBOPYECTBAa B



00JacTH TEOpUU W TPAKTUYCCKUX TPWIOKCHUW XHMHH, MOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOIEMax, CBI3aHHBIX
C XHMHEH, KPUTHUYECKH OCMBICIMBATh HWH(OpPMAIIMI0O W TPUMEHATH €€ I
MOTIOJTHCHUSI 3HAHWMA, PEIICHWS WHTEIUICKTYaIbHBIX M OKCIICPUMEHTAJIBHBIX
HCCIIeOBATeIbCKUX 3a7ad. B 1iemom comepikanue ydeOHOTO mpeameTa «XUMUs»
JAHHOTO YPOBHS HW3YYCHHsI OPHCHTHPOBAHO Ha (HOPMHpOBAHUE Yy OOYYaOIIUXCS
MHUPOBO33PCHYCCKOW OCHOBBI JIJIsi MOHUMaHUS (UIOCOPCKUX HICH, TaKMX Kak:
MaTepuajbHOE  CIUHCTBO  HEOPraHWYECKOTO0 M OPraHWYecKoro  Mupa,
00yCIIOBIICHHOCTh CBOWMCTB BEIIECTB MX COCTAaBOM M CTPOCHHEM, ITO3HABAEMOCTH
NPHUPOIHBIX SBICHUN MYTEM OKCIICPUMEHTA M PEIICHUS MPOTHBOPCUUN MEXKIY
HOBBIMH (DaKTaMU ¥ TCOPETUUCCKUMHM MPEANOCHIIKAMU, OCO3HAHUE POJIM XUMHUHU B
pEIICHUH  DJKOJOTMYECKHX  mpolieM, a Takke MmpobieM  cOepexeHus
OHEPreTUYCCKUX PECYPCOB, CBHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHUI U MaTeprasioB.

B nmane pemenus 3agad  BOCHHUTAHHS, Pa3BUTHS U CONMATIU3ALUU
oOyYaromuxcsi TPUHATHIE MPOTrPaMMOM MO XUMHUHU TMOAXOAbI K OIPEAeSICHUIO
COIEpKaHUA U TMOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBaioT (popmMupoBaHue
YHUBEPCAIbHBIX YU€OHBIX JIEUCTBHM, UMEIOMINX 0a30BOE 3HAUEHUE JIJIST PA3TUYHBIX
BUJIOB JICSITCIIPHOCTH: pelIeHus Tpo0jeM, TIOHWCKa, aHaiau3a W 00paboTKu
uHopMaIui, HEOOXONMMBIX JJII TPUOOPETCHHUS OIbITa IMPAKTHYECKOH M
UCCIIEIOBATENIbCKOM JICSITENIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IIO3HAHUH
XUMHH.

B mnpaktuke mnpemnomaBaHUsS XHUMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus, IPH OMPEACICHUN
COJZICPKATEIPHONW XapaKTEPUCTUKH IIeJIeH W3ydeHUsT NpeaMeTa HampaBlICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XAMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
JESTETHPHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBON KylmbTypbl. C
METOAMYECKOW TOYKH 3PEHHS TAKOM IOAXOA K ONPEACIICHUIO LENEHd W3y4YCeHUS

npeaMeTa ABJIACTCA BIIOJIHC OIIpaBdaHHBIM.



CormacHO [aHHOW TOYKE 3pEHMS NIIABHBIMU LEISAIMU H3Y4YEHUS NpeaMeTa

«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIsIIOTCSA:

e (QopMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUM KAk  BakHeHIen
COCTABJIIIOIEH €CTECTBEHHO-HAy4YHOU KapTUHBI MHpPA, B OCHOBE KOTOPOM
J€eXaT KIIOYeBble MOHATHUSA, (YyHIaMEHTAJbHbIE 3aKOHBI M TEOPUH XHMHH,
OCBOCHHME s3bIKA HAyKH, YCBOCHME U IIOHMMAaHHUE CYIIHOCTHU JOCTYIHBIX
0000111€eHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPHEH MX
Pa3BUTUA U CTAHOBJICHHUSI;

e (opMmHpoBaHUE M Pa3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMUYECKUX PEaKIUi, HEOOXOMUMBIX JIJIsi MPUOOpPETEHUsT YMEHUN
OpPUEHTHPOBATBCA B MHUPE BEUIECTB U XUMHUUYECKHUX SBICHUH, UMEIOLIUX
MECTO B IIPUPOJIE, B IIPAKTUYECKON U TIOBCETHEBHOU KU3HH;

® pa3BUTHE YMEHHUI U CITOCOOOB AESTEIHHOCTH, CBA3aHHBIX C HAOIIONEHUEM U
OOBSICHEHHEM  XHMHUYECKOTO  JKCIEPUMEHTa, COOJIONEHHEM  MpPaBHII

0e301macHoro O6paHIGHI/I51 C BCIICCTBaAMMU.

Hapsany ¢ atum, conmeprkarenbHass XapaKTepUCTUKA LEJIeH U 3a7a4 U3y4CHUs
IpeaMeTra B IIporpaMMe 10 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TIPUOPUTETAMH B CHUCTEME CpelHero obmiero obpasoBanus. CeromHs B
NPEToaBaHNN XUMUU B OOJBIIEH CTENeHN OTAAETCS MPEANOYTCHUE TPAKTUYECKOM
KOMIIOHEHTE  conepkaHusi oOydeHHs, OpPHUEHTHPOBAHHONW HA  MOATOTOBKY
BBITYCKHUKA 0011e00pa30BaTeIbHOM OpraHU3aIiy, BIAACIONIETO HE Ha00pOM
3HaHWHA, a (YHKIIMOHAJIBHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOAMHU M YMEHUSIMHU
AKTHUBHOTO TMOJIYyYE€HUSI 3HAHUW U MTPUMEHEHHS UX B PEATIBHOM KU3HU JJIS1 PEIICHUS
MMPAKTUYECKUX 3a7a4.

B cBd3u ¢ 3TMM npu U3ydeHUH npeamMeTa « XUMUS» JOMUHHUPYIOLIEE 3HAYEHNE
MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys OOy4aroluuMxcsi K YCJIOBUSM JUHAMUYHO PA3BUBAIOIIETOCS MUPA,

dbopMUpOBaHME  HMHTEUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K



caM000pa30BaHUIO, COTPYIAHUYECTBY, CAMOCTOSATEIbHOMY MNPUHATHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BELIECTBAMU M UX
MPUMEHEHUEM;

dbopmMupoBaHre y  OOyYalOIMXCS ~ KIIOYEBBIX  HABBIKOB  (KJIIOYEBBIX
KOMIIETEHILIUH), WMEIOIIMX YHHMBEPCAJIBbHOE 3HAu€HUe JMJIid pa3IudyHbIX BHUIOB
JEeSATENbHOCTH: pelIeHusl MmpolieM, MOUCKa, aHalin3a U o0paboTku uH OpMaIu,
HEOOXOUMBIX JUIsl IPUOOPETEHHUS OIbITA IESITEbHOCTH, KOTOpask 3aHUMAET BaXKHOE
MECTO B TMO3HAaHUM XUMHH, a TaKXKe JJIS OLICHKHM C TO3ULUN HKOJIOTrHYEeCKOU
0e30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMUYECKHX TMPOIECCOB Ha
OpraHu3M 4eJIOBEKa U MPUPOAHYIO CPENy;

pa3BUTHE MO3HABATENILHBIX WHTEPECOB, WHTEIEKTYalbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YYarOUIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMSI 110 XUMHUH B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCTIONIH30BATh
COBpEeMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsi TIOMCKA M aHaliu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MHGOPMALIMM XUMUYECKOTO COICPKAHUS;

dbopMUpOBaHUE U PA3BUTHE Yy OOYYAIOIINXCA aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOTI0NATEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOUMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUHM W TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydammmxcsi YOSKIAEHHOCTH B  T'YMaHUCTHYECKOU
HAMpaBICHHOCTH XUMHUH, €€ BaXKHOM pOJNM B pPELICHUH MIOOANbHBIX MpoOIeM
PalMOHAIIBHOTO IPHUPOIONOIb30BAHMS, ITONOJHEHUS YHEPIETUYECKUX PECYPCOB U
COXpaHEHHsI TMPHUPOIHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpe’KHOTOo
OTHOILIEHUS K MPHUPOJE U CBOEMY 3[0POBBIO, a TakXke NPUOOpPETeHUs OIbITa
WCIIOJIb30BAHMS TOJIYYEHHBIX 3HAHUM JUIA TNPUHATUS TIPAMOTHBIX PEIICHUA B
CUTYyalUsIX, CBI3AHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B ydeOHOoM maHe cpemHero oOmero oOpa3oBaHUS TpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOIWUT B COCTaB NpeAMETHON obiactu «EcTecTBEHHO-HAyYHbIE

NPEIMETHD.



OO611ee 4yucI0 4acoB, OTBEAEHHBIX JUIsl U3yUEHUsI XUMHUH, HA 0a30BOM YPOBHE
cpenHero obmiero odpa3zoBaHusi, cocrariuseT 68 yacoB: B 10 knacce — 34 yaca (1

yac B Hezeno), B 11 kmacce — 34 gaca (1 gac B Hemeno).



COAEP) KAHUE OBYYEHUA

10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHH4Y€eCKON XUMHH

[Ipeamer opraHvyeckol XMMUU: €€ BO3HMKHOBEHHE, PAa3BUTHE U 3HAUCHHE
B IOJYYEHHH HOBBIX BEIIECTB M MaTrepuaioB. Teopuss CTpOEHHsSI OpraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE noniokeHUs. CTpyKTypHbIEe (POpMYITbI
opraHnyeckux BemecTB. lomonorusi, wu3zoMepusa. XuMHYEcKas CBSI3b B
OpraHUYECKUX COEANHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccuduKalMy opraHuveckux BemiecTB. HomenknaTtypa
OpraHMYeCKHUX COEIMHEHUN (CHUCTeMaTHdecKkas) W TpUBUAJBHBIE HA3BaHUS
BOXHEMIINX IIPEICTaBUTENICH KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIEepUMEHTAJIbHBIC METOJbl HM3YVYCHHUS BEIISCTB W HMX IIPEBPAIICHUM

O3HAaKOMJICHHC C 06p331IaMI/I OpPraHUYCCKUX BCHICCTB U MATCPpHaIIaMH HAa UX OCHOBC,
MOACINPOBAHHUC MOJICKYJI OPIraHWMYCCKHX BCHICCTB, H&6JIIOI[€HI/I€ H OIINCaHHuC
ACMOHCTPAOMOHHBIX OIIBITOB II0 IIPCBPAIICHHUIO OPraHUYCCKHX BCIHICCTB IIpHU

HarpeBaHuu (TIaBICHUE, OOYTIIMBAHUE U TOPCHHE).

YriieBonopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHM paAx. MeraH U 3TaH —
MPOCTEUIINE TIPEACTABUTEIN alIKaHOB: (HU3MYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMenieHUusT W TOPEHHMs), HAXOXKIACHUE B IMPUPONAE, MOIYYEHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUN psAll. DTUIEH U MPONWIEH —
MPOCTEUIE TPEACTABUTEIN AJKCHOB: (U3MYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUIpaTallid, OKHUCJICHUS U

MOJIMMEPU3ALINH ), IOTYyYEHHE U IPUMEHEHHUE.



Ankaguensl: OyragueH-1,3 u metwnOyragueH-1,3: cTpoeHue, BakHeHIIne
XUMUAYECKHE CBOWCTBA (peakmus monumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBbI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHUECKUAN Psifl. ATIETHUIICH
— TMPOCTEUIIUI TpEeACTaBUTENh AalIKMHOB: COCTaB, CTPOCHUE, (QUINYECKUE W
XUMHAYECKHE CBOWMCTBA (pEaklWW THUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIpATAIUH,
TOPEHUs), TIOYICHNUE U TIPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHue, (hU3NYECKME M XHMHUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHWs W HUTPOBAHUA), MOTyYeHHE M TpUMeHeHue. Toryon:
cocmas, cmpoenue,  usuyeckue U  XuUMuUeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), nOTyYyeHue U npumereHue. TOKCUUHOCTb apeHOB.
['eHeTnyeckasi CBA3b MEXIY YIVIEBOJAOPOAAMH, TMPUHAMICKAMUMU K Pa3TUIHBIM
KJIacCaM.

[IpuponHbie HMCTOYHHMKHU YIIEeBOHOPOAOB. [lpupoaHblii Ta3 u MOMYyTHBIE
HedTsabie Tazpl. HedTh u e€ mpoucxoxkaenue. CrocoObl mepepaboTKu HedTH:
NEPEeroHKa, KPEKUHI (TEPMHUUYECKUM, KaTaJuTHUecKui), mnuponu3. [IpoaykTsi
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBINIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €r0 epepadOTKH.

3KCH€DI/IM€HT3HBHBI€ MCTOAbI HM3YVUYCHHA BCIICCTB M HX HDGBD&HICHHﬁ:

O3HAKOMJICHUE C O0pa3llaMu IJIaCTMAacC, KaydyKoB M pe3uHbl, Komtekiun «HepTo»
u «Yroiab», MOAEIUPOBAHUE MOJIEKY] YIJIEBOAOPOIOB M TajJOr€HONPOU3BOAHBIX,

IIPOBCACHUC IPaKTUICCKOMN Da6OTI>IZ IMOJYUYCHHC STUJIICHA U U3YUCHHC CT'O CBOMCTB.

Pacuérabie 3a1a4mn.

Beruncinennss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA HWCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIHMM [0 U3BECTHBIM Macce,

00BEMY, KOTUYECTBY OTHOTO U3 UCXOIHBIX BEIIECTB WX MTPOJYKTOB PEAKITHH).

KHCﬂopoucouepmamne OpPraHn4€e€CKHUEC COCAUHCHUA

HpeI[eJIBHBIC OOJHOATOMHBIC  CIIMPTHI. MetaHon ®W 3TaHOI: CTPOCHHUC,



du3nyeckre W XMMHYECKHE CBOWCTBa (peakiuu C AaKTUBHBIMU METaJUlaMu,
rajoreHOBOIOPOJIaMH, TOpeHHUe), NpuMeHeHue. BogopomHble CBSI3U  MEXIY
MOJIEKYJIaMU COUPTOB. JleliCTBME METAHOJA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroaroMHbi€ CIIUPTHI. DTUJICHIJIMKOIL U IIUILEPUH: CTPOEHUE, PU3UIECKUE
U XUMHUYECKHE CBOWMCTBAa (B3aHMOJICMCTBHE CO IIEJIOYHBIMHA MeETaJlJIaMH,
Ka4eCTBEHHAsl pEakiMsi Ha MHOTOAaTOMHbIE CHUpPTHI). JlelicTBME Ha OpraHu3M
yesoBeka. [[puMeHeHne muiepruHa U STUIICHIJIMKOIA.

deHosi: CTpOCHUE MOJEKYNbl, (QU3NUYECKHME W XUMHYECKUE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue dhenona.

Anpneruabl U Kemouwvl. DopManbAerwja, aUETAIBACTUI:  CTPOCHUE,
du3MYecKre M XUMUYECKHE CBOMCTBA (pEakIMyi OKHCIICHHS U BOCCTAHOBJICHUS,
Ka4eCTBEHHBIC PEAKIIUN ), TIOJIyUYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIPE/IeNIbHBIC KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHas
KHCTIOTHI: CTpoeHHe, (PU3NUYECKUEe U XMMHYECKHE CBOWCTBA (CBOWCTBA, OOIIME ISt
KJIacca KUCJOT, peakius 3TepuduKainm), noidydyeHue u npumeHenue. CreapuHonas
Y OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTENHN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIU BBICIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JCHCTBHE.

Crnoxxuble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupel. 'maponus xupoB. Ilpumenenue sxkupoB. buonorumdeckas poib
AKHUPOB.

VYrieBoasl: cocTaB, KiacCUpUKALUs yIIIeBOAOB (MOHO-, IU- U TIOTUCAXAPUIBI).
[moko3a — mpocTedmmuii MOHOcaxapui: OCOOCHHOCTH CTPOCHUS MOJICKYIIHI,
¢u3ndyecKkue U XMMUYECKHE CBOMCTBa (B3ammojencTBue ¢ ruapokcuaom menu(ll),
OKHCJICHHE aMMHayHbIM pacTBOpOM okcuaa cepedpa(l), BoccTaHOBIEHUE,
Opo’keHUE TITIOKO3bI), HAXOXKJICHUE B MPUPOJIE, TPUMEHEHHE, ONOIOTHYECKas POJIb.
®orocunTe3. OpyKTo3a KaK U30MEP ITIOKO3BI.

Kpaxman u nemnmrono3a kak npupoansie nonumepsl. CTpoeHue Kpaxmalia U
neutono3el.  Pu3nueckue W XUMHYECKHE CBOMCTBA Kpaxmana (THAPONIH3,

Ka4eCTBEHHAsl PEaKIUs C UOJAOM).



9KCHCDI/IM€HTEIJ'IBHBIG METOAbl H3YYCHHS BCIISCTB W WX MOPEBPAICHMN :

MpOBEACHUE, HAONIONEHHE U ONHUCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaY€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCJICHUE STaHOjIa
okcugoMm wmeau(ll)), MHOroatoMHBIX CHUPTOB (B3aMMOJACIHCTBHE DIMUIIEPUHA C
ruapokcuaoM menu(ll)), anpaerugoB (OKUCIECHHE aMMHAYHBIM PAacTBOPOM OKCHJIA
cepebpa(l) um rugpokcuaom wmenu(ll), B3aumomelcTBUE KpaxMalia C HOAOM),
IPOBEICHUE TPAKTUYECKONU PaOOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

PacuérHbie 3aauun.

Boruncienuss 1o ypaBHEHHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU IO U3BECTHBIM Macce,

O6'I)éMy, KOJIMYCCTBY OJHOTO N3 UCXOAHBIX BCUICCTB WJIN IPOAYKTOB pCaKIH/II/I).

A3oTcoaep:xanue OpraHudecKue CoeuHEHMSI.

AMUHOKHCTOTHI Kak aMm(pOTepHbIE OpraHuyecKkre coequHeHus. Guznyeckue u
XUMUYECKHE CBOWMCTBA AaMHMHOKHUCIOT (Ha NpuMepe IuuuHA). buosormdeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mnOpuUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuuHas,
BTOPUYHAsI U TpPETUYHAs CTPyKTypa OeiaKkoB. XUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOIIN3, IEHATYypallysl, KaueCTBEHHbIC PEaKIIMK Ha OENKH.

3KCH€DI/IM€HT3HBHBIG MCTOAbI HM3YVYCHHA BCIICCTB M HX HDGBD&HICHHﬁ:

HAOJIIOZICHUE W OMHMCAHWE JIEMOHCTPAIMOHHBIX OMBITOB: JACHATYypalus OCIKOB MPH
HArpeBaHUMU, [IBETHHIE PEAKIIUU OCIIKOB.

BricokOMOJIEKY/JISIPHBbIE COCIMHEHUS

OCHOBHbIE TIOHSITUSI XUMHH BBICOKOMOJICKYISIDHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb IMOJMMEPU3ALMU, CPEIHSIS MOJIECKYIspHas
Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COEAUHEHUNA —
MOJIMMEPU3ALIHS U MTOJTUKOHCHCALHSL.

9KCH€DI/IMGHT3J'IBHBIC MCTOABI HM3YYCHHUA BCIICCTB H HX HDGBD&IHCHHfl:

O3HaKOMIJICHHUEC C 06p331_[aMI/I INPpUPOAHBIX WM MCKYCCTBCHHLBIX BOJIOKOH, IIIaCTMAcCC,



Kay4qyKOB.

MexnpeaMeTHBIE CBS3H.

Peanmuzanusi MeKIPEIMETHBIX CBSA3CH MPH M3YYCHUH OPTraHUYCCKOW XWMMHUH B
10 xjacce OCYIIECTBISETCS dYepe3 HCIMOIb30BaHHE Kak OOIIMX €CTEeCTBEHHO-
HAy4YHBIX TIOHSTHH, TaK W TOHSATHH, SBISIOIIUXCS CUCTEMHBIMH JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHATHS: SBJICHUE, HayYHBIH (haKT, THUIIOTE3a,
3aKOH, TEOpWs, aHaju3, CHHTE3, KiIaccu(UKalus, MEePUOIUIHOCTh, HAOIIONCHNE,
U3MEpEHUE, SKCIICPUMEHT, MOJICIIUPOBAHHE.

@dwuszuka: Marepus, DOHEpPrus, Macca, aToM, DJEeKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHb, BEHIECTBO, TeJI0, OOBEM, arperatHoe COCTOSHUE
BEIICCTBA, PU3MUCCKUE BETUYHHBI U SAMHHIIBI UX H3MEPCHUS.

buonorusi: knetka, opraHu3M, Ouocdepa, oOMEH BEMIECTB B OpraHU3ME,
dorocuHTe3, OHMOJOTHMYECKH AaKTHBHBIC BemecTBa (OEIKH, YINIEBOIbI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOMBI, MOJE3HBIE HMCKOIAeMbIE, TOILIUBO,
pecypchl.

TexHomorus: THINEBBIE MPOAYKTH, OCHOBHI PAIlMOHAJIHHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBCHHBIC W KOCMETUYCCKUE TpEenaparhbl, MaTepHalbl U3

NCKYCCTBCHHBIX 1 CUHTCTHYCCKHNX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI XUMHH

XuMHU4eckuil anemMeHT. AtoMm. Sapo aroma, U30TOMBI. DIEKTPOHHAsE 0007I04YKAa.
DHepreTUYecKre YPOBHH, MOIYPOBHU. ATOMHBIC opOWTaiu, S-, P-, d- 2JIEMEHTHI.
Oco0eHHOCTH pachpeqeseHus AJIEKTPOHOB IO OpOUTaIsiM B aroMax 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOAOB. DJIECKTPOHHAS KOH(PUTYpalKs aTOMOB.



Ilepronuueckuit 3akoH U llepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa. CpsA3p mnepuonuueckoro 3akoHa u Ilepuonnueckoil CUCTEMBI
xuMu4deckux semeHtoB [[. M. MeHnneneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHMS CBOMCTB XHMHYECKHX DJEMEHTOB U
o0pa3yeMblX HMMH MPOCTBIX W CIOXKHBIX BEIIECTB MO TpynnaM MU MEepUOIaAM.
3HauYEHHE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XHUMHUYECKas CBf3b. DBuABl XUMHUYECKOW CBS3M
(koBaJieHTHasi HemoJsipHash M MOJSpHAas, MOHHAsA, MeTajuinueckas). MexaHu3mbl
o0pa3oBaHUsi KOBAJIEHTHOM XMMHMUYECKOW CB3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomopomHas cBs3b. BaneHTHOCTh. NEKTPOOTPUIIATEIBHOCTD.
Crenenb okucneHus. MIOHbI: KATHOHBI U @aHUOHBI.

BemecTBa MOJEKYIAPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUSI. 3aKOH MOCTOSHCTBA
coCTaBa BelIeCTBA. THUIbI KPHUCTAUIMYECKHUX PEHETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT TUIA KPUCTAIIINYECKON PEIIETKHU.

[lonaTne o nucnepcHeIXx cucremax. VICTHHHBIE M KOJUIOMIHBIE PaCTBOPHI.
Maccosas 10515 BeecTsa B pacTBope.

Knaccuduxarms HEOPraHUYECKUX COCIMHECHUM. Homenxknarypa
HEOPraHWYECKHX BEIIECTB. leHeTnueckas CBs3b HEOPraHUYECKHX BELIECTB,
IIPUHAJICKAIIUX K PAa3JIMYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukanus — XMMHUYECKMX — peaklui B
HEOPraHW4YEeCKOM W OpPraHMYECKONW XHMMHH. 3aKOH COXPAHEHHUS MacChl BELIECTB,
3aKOH COXPAaHEHUS U NPEBPALLECHUS SJHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3nuyHbIX (akTopoB. OOparuMmble
peakuuu. XuUMHUYECKOe paBHOBecHe. @DakTopbl, BIMAIOIIME HAa COCTOAHUE
xuMuueckoro pasHoBecus. [Ipunnun Jle larense.

Onekrponutudeckas aucconuanus. CuiibHble U cinadble 3neKkTponutsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPaJIbHas, IEJIOYHAs.

OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PCaKIru.



9KCHCDI/IM€HTEIJ'IBHBIG METOAbl HM3YYCHHUS BEIICCTB M HMX MOPEBPAICHMN:

nemoHcTpauusa tadmuy «llepuonnueckas cucreMa xumudeckux snemeHroB [l. W.
MeHneneeBa», W3ydyeHHUE MOJENed KPUCTAIIMYECKUX PEIIETOK, HAOIIONCHUE U
ONMMCaHUE JEMOHCTPALMOHHBIX U JaOOPaTOpHBIX OMBITOB (pa3joXKeHUe MEePOKCUaa
BOZIOPOJIa B PUCYTCTBUM KaTaJIN3aTOPa, ONPEAECIEHUE CPEBl PACTBOPOB BEILECTB C
MOMOIIIbI0 YHUBEPCAJILHOTO MHIAUKATOpPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEJICHUE
NpakTH4YecKor padboThl «BiusgHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxKuum».

PacuétHbie 3aaumn.

PacuéTthl 110 YPaBHCHUAM XUMHUYCCKUX peaKL[I/If/'I, B TOM YUCJIIC
TCPMOXUMHUYCCKHUC paC‘léTBI, paCIIéTBI C HUCIIOJIb30BAHUEM ITOHATHUA «MACCOBasd O0JIA

BCIICCTBA».

Heopranuuyeckast xumust

Hemeramner.  Ilonmoxxenme  HemerayuioB B llepuoguueckord  cucreme
xuMudeckux anemeHtoB [[. M. MenneneeBa u 0COOEHHOCTH CTPOEHHSI aTOMOB.
@u3nuecKre CBONCTBA HEMETAJUIOB. AJIOTPOINHS HEMETAUIOB (HA MpuUMepe
KHUCIIOpoa, cephl, pocdopa u yriiepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (rajlOr€HOB, CEPhI, a30Ta,
dochopa, ymiepoga U KpEeMHHs) W HUX  COCOUHEHHMH  (OKCHJIOB,
KHUCJIOPOJCOIEPKATUX KUCIIOT, BOIOPOJHBIX COCTMHEHUH ).

[IprMeHeHne Ba)XHENIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenne meramioB B llepuogmyeckoil cucreMe XHUMHUYECKHUX
anemenToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0UEK
aromoB MeTtaiioB. Oo6mue (usnueckue cBoiicTBa MeTauioB. CILiaBel METaJLIOB.
DNEKTPOXUMUYECKUH Psifi HAPSIKEHU METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX META/UIOB (HATpUM, KaJuil, KaJblIHM,
MarHui, aJllOMUHUHN, IUHK, XPOM, 3KeJI€30, MEJlb) U UX COCTMHEHUH.

OO6uue crocoObl momyyeHus metamuioB. [IpuMeHeHue MeTamioB B OBITY U



TCXHHKC.

9KCHCDI/IM€HTEIJ'IBHBIG METOAbl HM3YYCHHUSI BEIICCTB M HMX MOPEBPAICHUI:

U3y4YEeHHE KOJUJIEKUMH «MeTamibl W CIUIaBbl», OOpPa3LOB HEMETAIUIOB, PELICHUE
AKCIIEPUMEHTAIBHBIX 3a/ay, HaOJMIOJACHHE W ONUCAHUE JIEMOHCTPALMOHHBIX H
1a00paTOpHBIX OMBITOB (B3aUMOJEHCTBHUE THUAPOKCHUIA ATIOMUHUS C PAacTBOpaMu
KHCJIOT U LIEJI0YEH, KaYeCTBEHHbIE PEaKMU Ha KATHOHBI METAILIOB).

PacuérHbie 3aauun.

PacuéTtel Macchel BCIICCTBa HJIN 00BéMa Ta3oB IIO HN3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MaCCC HIIN O6’béMy OAHOI'0 M3 YYAaCTBYHOIIUX B PCAKIIUU BCUICCTB,
paC‘IéTBI MacCChbI (06’béMa, KOJIM4YCCTBA BGH_ICCTBB.) MPOAYKTOB pCaKnnu, €CJIn OAHO

N3 BCIICCTB NMCCT ITPUMCCH.

XUMHS 4 JKU3Hb

Ponp xumuu B 00OecCHeYeHHH SKOJOTHMYECKON, SHEPreTHUYECKOW W IMHIIECBOM
0€301acCHOCTH, Pa3BUTUM MEAHIMHBI. [loHSATHE O HAyyHBIX METOJax ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenus 06 oOMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO TTOJTYUYCHUS
Ba)KHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB M MAaTEpPUAJIOB: BaXHEUIIME CTPOUTEIbHBIE
Marepualibl, KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHuasbl
JUTSL DJICKTPOHHMKH, HAaHOMaTepHabl, OPraHMIECKHE ¥ MUHEPaIbHbIC yI0OpEHHUS.

XUMHSI W 3I0pOBbE YEJIOBEKA: MpaBuja MCIIOIb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, Mpapuia 6€30MaCHOTO HCIIOIL30BaHMS IIPErapaToB OBITOBOM XUMHH B

HOBCEIHEBHOM KU3HU.

MexnupeaMeTHRIE CBA3H.

Peanuzanust  MeXOpenMETHBIX  CBSI3éM  OpU  M3y4eHUH  oOume o
HEOpraHW4YeCckKoM XMMHUM B 11 Kitacce OCylIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK

O6H_II/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOMNWXCS CUCTCMHBIMHA



JUISL OTAENIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0muMe ecTecTBEHHO-HAay4yHbIE IOHATUSA: HAay4yHBIM (DakT, rumores3a, 3aKoH,
TEOpUs, aHalIu3, CHUHTE3, KiIacCUPUKalusi, TMEePUOJUYHOCTb, HAOIIONEHUE,
AKCIIEPUMEHT, MOJEIHUPOBAHUE, U3MEPEHHE, SIBICHHUE.

®duznka: Marepusi, SHEpPIus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PaJUOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperarHoe COCTOSIHHME BEIECTBA, (PU3NYECKHE BEIUYUHBI U €IMHULBI UX
U3MEpEHUsl, CKOPOCTb.

buonorusi:  kietka, OpraHusM, OJKOcHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: mMuHepanbl, TOpPHbIE MOPObI, MOJE3HbIE HCKOMAeMbI€, TOILJIUBO,
pecypchl.

TexHonorus: XuMUYecKas MPOMBIIUIEHHOCTb, METAJUTYyprusi, MPOU3BOJICTBO
CTPOMTENBHBIX MaTepUajoB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IMHUIIEBAS
IPOMBIIIEHHOCTh,  (hapMalleBTUYEeCKasi  MPOMBILIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX TMpenapaToB, IPOU3BOACTBO KOHCTPYKLUOHHBIX MaTepUaioB,

QJICKTPOHHAA IMTPOMBINIIICHHOCTH, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IPOI'PAMMBLI 11O
XUMHUHU HA BA3OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA30OBAHUA

JJUYHOCTHBIE PE3VYJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3ylbTaTaM OCBOEHUSA
oOydJaronuMucsl MOporpaMM CpeaHero oOiiero oOpa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM H  TpeAMETHBIM). HayuHo-meTomuueckol OCHOBOM  Jjist
pa3paboOTKU TUJIAHUPYEMBIX PE3YJAbTATOB OCBOCHUS MPOTrpaMM CPEIHEro OO0IIero
00pa3oBaHUs ABISICTCS CUCTEMHO-/ICSITEILHOCTHBIN MTOIXO/.

B COOTBETCTBUM C CHUCTEMHO-IEIATEIBHOCTHBIM TOJAXOJOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETrO
o01rero oOpa3oBaHUsI BBIICIICHBI CIAEAYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHMCKOM TpakTaHCKOM HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEJIbHOCTH U CAMOOTIPEICIICHUIO;

HaJUIUe MOTHBAIIUU K OOYUCHHIO;

IieJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHHM JIMYHOCTH HAa OCHOBE
KJTFOYEBBIX IIEHHOCTEH M HICTOPUUYCCKUX TPAAUIIMKA 0a30BOM HAYKU XUMHUH;

TOTOBHOCTb M CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBAThCS B CBOCH
JESATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYIIUMH I€TOCTHOU
CHUCTEME XUMHYECKOTO 00pa30BaHMS;

HaJIMYKE TTPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPhl U CITIOCOOHOCTU CTABUTH LETU U

CTPOUTD JKU3HCHHBIC IIJIAHBI.

JInyHOCTHBIE pE3YyNbTaThl OCBOCHUS MNpeamera «XUMHS» JOCTUTAKTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOM JEATEbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUUOKYIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LICHHOCTAMU U
uJeallaMl POCCHMCKOTO Tpa)KJAaHCKOTO OOIIEeCTBa, MPUHITHIMH B OOIIECTBE

HOpMaMM M IIpaBHJIaMH IIOBCACHMA, CHOCO6CTBYIOIIII/IMI/I mmponeccamM CaMOIIO3HAHMA,



CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUYarOIINXCS.

JIn4HOCTHBIE  pe3ynbTaThl OCBOCHUS TMpeaMeTa «XUMHUS»  OTPaXKaroT
c(hOpMUPOBAHHOCTh OMbITa TO3HABATEIBHOW M TPAKTUUYECKOW JIeSITEIHbHOCTH
o0y4aronuxcs Mo peaju3aluy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHMSA .

OCO3HaHUs OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY U TIPaBOIOPSIIKY;

NPEACTABICHUS O COIMAJbHBIX HOpPMax U TMpaBWIaX MEKIUYHOCTHBIX
OTHOIIIEHHUI B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOU JCATEILHOCTH TPH CO3aHUU YUCOHBIX
IIPOEKTOB, PEIIEHUH YUYeOHBIX U TO03HABATEIBHBIX 33/1a4, BBIMOJIHEHUA XUMHUYCCKUX
AKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh WM TPHUHUMATh MOTHBBI, HAMEPEHUsS, JIOTUKY H
apryMEHTHI APYTUX MPU aHAIN3E PA3IMYHbIX BUAOB YU€OHOU EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA

IIECHHOCTHOTO OTHOIIEHHMS K MCTOPUYECKOMY U HAy4YHOMY HAacCJIEIUIO
OTEYECTBECHHON XMMUHU;

yYBaXCHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUHU U TPAKTUIECKOTO
NPUMEHEHUS] XUMHUHU, OCO3HAHHUS TOTO, YTO JOCTHMIKCHHUS HAyKH €CTh pe3yJibTaT
JUTUTEIIbHBIX ~ HAOJIONEHWH,  KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPpyAa YYEHBIX U TPAKTUKOB;

WHTEpeCca U MO3HABATEJIbHBIX MOTUBOB B MTOJIYYCHUH U TIOCJIEAYIONIEM aHaIN3e
nH(pOpMaIHH O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUSCTBEHHON XHUMUH;

3) AyXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHMS :

HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMM, CBA3aHHBIC C XUMHYECKUMHM SIBICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpAIbHO-HPAaBCTBEHHBIC

HOPMBI 1 ICHHOCTH,



TOTOBHOCTH OILIGHHWBaTh CBOE TOBEAEHHE U TMOCTYNKHA CBOUX TOBapHILIEH C
MO3UIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUN DJTUX
MOCTYIKOB;

4) popMupOBaAHHS KYJIBTYPbI 310POBBSI:

NOHMMAaHUs LEHHOCTEH 310poBOro U  Oe3omacHOro obOpas3a  KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (DU3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOMofieHnsT TpaBui 0O€30MacHOro oOpalleHuss C BeIIeCTBAMU B  OBITY,
TIOBCETHEBHOM KU3HU U B TPYIOBOH JI€ATEIHHOCTH;

NOHMMAaHUSl [IEHHOCTH TIPaBUJ HWHAWBUAYATBHOTO W  KOJUICKTHBHOTO
0€30IacHOTO MOBE/ICHHUS B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO 1 )KU3HU JIIO/ICH;

OCO3HaHUsSI TIOCIEACTBUA W HENPUATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUsS
QJIKOTOJIsI, HAPKOTUKOB, KYPCHHS);

5) Tpyn10BOIro BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMITIETEHTHOCTHU B yueOHO-HUCCIeA0BATEThCKOM
NESTENbHOCTH, OOINECTBEHHO IOJE3HOW, TBOPYECKOM W  JAPYrHMX  BHJIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEHICHUH MPaKTUYECKUX 3a7ad
COILIMAJIbHOM HaMpaBIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3y4YeHUIO Mpodecchil pa3ITuvyHOro pojaa, B TOM
YHCcIie HA OCHOBE NMPUMEHEHUSI IPEIMETHBIX 3HAaHUHM 110 XUMUH;

YBOKEHUS K TPYAY, JIIOASAM TPyAa U pe3ylbTaraM TPYAOBOU AesITeNIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOM  TpPaeKTOpUU
oOpa3oBaHus, Oyayuieil mnpodeccuu U peanu3alud COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHHU, UHTEPECOB U
MOTpeOHOCTEH 00IIECTRA;

6) IKOJIOrHYeCKOro BOCIIUTAHUS

HKOJIOTMYECKH LIEJIE€CO00Pa3HOTO OTHOUICHHS K MPUPOAE, KaK HCTOYHHUKY

CymcCTBOBAaHMA )KU3HHU HA BGMJ'IG;



MMOHMMAaHHUS TI100aJIBHOTO XapaKTepa HKOJOTMYECKUX MPOOIieM, BIUSHUS
SKOHOMHUYECKHX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COUUAIBHON CPEbI;

OCO3HaHMS HEOOXOJUMOCTH UCTIONBb30BAHUS JOCTHXKCHUN XUMUU I PEIICHUS
BOIIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOIB30BAHMUS;

AKTUBHOTO  HENPUATHUA  JEUCTBUW, TMPUHOCAIIMX BPEd  OKPYkKaroIEeu
MPUPOJHON cpese, YMEHHsS MNPOTHO3UPOBATH HEOJIATOMPUSITHBIE HSKOJIOTHYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUHN U TIPEAOTBpaIaTh UX;

HAJIMYUsl PA3BUTOrO SKOJIOTHYECKOTO MBIILICHUSI, YKOJIOTHYECKON KYIBTYpHI,
OMBITA JEATEIBHOCTH SKOJOTMYECKON HATPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MU B MMO3HABaTEIbHON, KOMMYHUKATUBHOW U COITMATILHOMN MPAaKTUKE, CIOCOOHOCTH
¥ YMEHHS aKTHBHO MTPOTUBOCTOATH UICOJIOTHH XeMOo(hoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CcHenupUKM XUMHM KaKk HayKd, OCO3HaHuUiA e€ pold B
(GbOpMUPOBaHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUHM IEITOCTHOTO
IpeCcTaBIeHUsT 00 OKpY)KaIIIeM MHUpPE KaK O €IMHCTBE MPUPOAbI U YEeIOBEKa, B
MO3HAHUU TPUPOIAHBIX 3aKOHOMEPHOCTEH W pelIeHWH TMpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XUMHUHU JUISI  COBPEMEHHOM
LIMBWIN3ALNN: B €€ TYMAaHUCTHYECKOW HAIPaBIC€HHOCTU M Ba)KHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHONW KYABTYPBI, pEHICHUH TIOOANBHBIX MPoOIEM
YCTOMYMBOIO Pa3BHUTHUSl YEIIOBEYECTBA — CBHIPHEBOW, YHEPIEeTUUECKOM, MUILIEBON U
AKOJIOTHYECKON OE€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, OOCCIEYCHUH YCIIOBHIA
YCTEIIHOTO TPYJa U IKOJOTHIECKH KOM(MOPTHOM KU3HU KaXKOTO YjeHa OOIIECTBa,;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMAHUSI CYUIHOCTH  METOMOB
MO3HAHUS, WCIONb3YEMbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJIb30BaTh
MOJIy4yaeMbl€ 3HAHUSI JJIsl aHaJIu3a U OOBSCHEHHMS SIBICHUN OKpPYXKAIoIIero MUpa U

MMPOUCXOAAIINX B HEM H3M€H€HHI>1, YMCHUA OCJIaThb 000CHOBaHHBIC 3aKJIFOYCHUS Ha



OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAHHBIX C LEJbIO MOIYYEHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CAMOCTOSITENIBHO HCHONb30BaTh XUMUYECKHE 3HAHUS IS
penieHus NpodsieM B peabHbIX )KM3HEHHBIX CUTYALUSX;

MHTEPECA K TO3HAHUIO U UCCIIE0BATENBCKOMN AEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENpPEepPhIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTAM TpyAa B Pa3iIUYHbIX cdepax npodeccHoHaTbHON

ACATCIIBHOCTH.

METAIIPEIMETHBIE PE3VYJIBTATHBI

MeranpeamMeTHbie pe3yJbTaThl OCBOCHMsI y4eOHOTro mpeaMera «XuMUs» Ha
YPOBHE CPETHETO O0IIEro 00pa3oBaHUs BKIOYAIOT:

3HAYMMBbIE U151 dbopmupoBaHus MHPOBO33PEHUS 00y4Jaronuxcs
MEXTUCIUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIICHAYYHbIC TMOHSATHS, OTPaKaArOIIUE
IIEJJOCTHOCTh HAyYyHOW KapTUHBI MHpa U cHenuuky METOJ0B IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEILECTBO, DHEPTUS, SIBJICHHUE,
IpoIIeCC, CHUCTeMa, HAayyHbIH (pakKT, TMPHHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIICI0OBaHUE, HAOIIOICHHE, H3MEPEHNE, IKCTICPUMEHT U APYTHE);

YHUBEpPCAJIbHBbIC y4YeOHBIE NEMCTBUS (MO3HABaTEIbHbIC, KOMMYHUKATHBHBIE,
peryIsITUBHBIC), oOecneunBarone GopMupoBaHue GyHKIIMOHAIBHOW IPaMOTHOCTH
1 COLIMATIbHOM KOMITIETEHIIMM O0YyYaIoIMnXCs;

CITOCOOHOCTH 00YYaIOIIMXCS UCIOb30BaTh OCBOCHHBIE MEXIUCITUTIIIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAHWS W  yHHBEpPCAJIbHBIC y4eOHBIC  JEHCTBHS B
MO3HABATEIIbHON U COIUATILHOM MTPAKTHUKE.

MerTtanpeaMeTHble  Pe3ylIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4EOHBIMM  TIO3HABaTEJIbHBIMH,  KOMMYHHKATHBHBIMU M PETYISTHUBHBIMU

JICHCTBUSIMU.



Osaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHbIMH
AeHCTBUSIMM:

1) 0a3oBbIe JIOTHYECKHE AeCTBUSA:

CaMOCTOSITEILHO (POPMYIIUPOBATh U AKTYaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccmarpuBars;

ONpeAeNsATh UEIU JCATCIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JTOCTUKEHUSA, COOTHOCUTD PE3YIbTaThl I€STEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

UCIIOJB30BaTh MPU OCBOCHMM 3HAHWUW TMPUEMBI JIOTMUYECKOTO MBILIJICHUS —
BBIJICTIATh XapaKTEpHbIE MPU3HAKU TOHSITUM W YCTAHABIMBATH MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHUSA Il OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHUS U KPUTEpUHM IS KJIacCU(UKAIIMU BEIIECTB M
XUMHUYECKUX PEAKIIUA;

YCTAHABIMBATh MNPUYUMHHO-CICACTBEHHBIC CBSI3M  MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, JI€IYKTUBHbIC, TIO
AQHAJIOTMH), BBISABIATH 3aKOHOMEPHOCTHM U TMPOTUBOPEUMS B pPacCMaTpUBAECMbBIX
SIBIICHUAX, (POPMYIIMPOBATH BHIBOJIBI M 3aKJIFOUCHHUS;

IMPUMEHSATH B MPOLIECCE MO3HAHUA, UCIIOIb3yEMble B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIC) MOJICNIH, MPEOOPA30BHIBATh MOJCILHBIC MPEACTABICHUS — XUMHUYCCKUI
3HaK (CHMBOJ) 3JI€MEHTa, XUMHUUYecKas (popMysia, ypaBHEHHE XUMUYECKONW pPeaKIuu
— TIpU PEILICHUU YYEOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMHUYECKHUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbLCKHE IEHCTBUS:

BJIQJICTh OCHOBAMH METOJOB HAYYHOIO MO3HAHWS BEHIECTB M XUMHYECKHX
pEeaKUHnii;

(I)OpMy.HI/IpOBaTB OcJan 1 3aga4n UCCIICO0BaHUA, NCIIOJIb30BaTh MOCTABJICHHBIC U



CaMOCTOSITEILHO C(POPMYIUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBbI 1Jii (OpMUpOBaHUS THUIIOTE3bl MO TNPOBEPKE MNPABUILHOCTHU
BBICKA3bIBAEMbIX CYXJICHU;

BIaJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX JKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHMs HAONIONATh 3a XOJIO0M
MpoIiecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (popMyaupoBaTh
0000IIIeHNs ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIICOBAHUS,
COCTaBJISITh 00OCHOBAaHHBINM OTYET O MPOJICJIAHHON paboTe;

npuoOperarh ONBIT YYEHUUYECKOW  HCCIIENOBATEILCKOM U MPOEKTHOU
NEATeIbHOCTH, TPOSBISATh CHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJ/IOB PEIICHHS MPAKTUUECKUX 3aJ1a4, MPUMEHEHHUIO Pa3TUYHBIX METO/IOB
MTO3HAHMS.

3) pabora ¢ ungopmanuei:

OpUEHTUPOBATbCA B  PA3JIMYHBIX HCTOYHMKAX UWHOOpMauu  (HAy4HO-
NOMyJIsipHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMsI, CIPaBOYHBIE IMOCOOMUS,
pecypcbl MHTepHeTra), aHaIM3WpOBaTh MUHQPOPMAIMIO PA3IUYHBIX BUIOB U (QopMm
IpeICTaBICHUS, KPUTHUYECKU OLICHUBATh e JIOCTOBEPHOCTh u
HENIPOTUBOPEUNBOCTH;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3IUYHBIE METONbI MPU TMOHUCKE U
oroope wuHpOpMAIMK, HEOOXOAMMOMW IS  BBIMOMHEHUS YYeOHBIX  3a]1a4
OIPENEIEHHOIO TUIIA;

nproOpeTaTh OMBIT KCIOJAB30BaHUA HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U pa3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIHHO  BBIOMpATh  ONTHUMAJbHYIO  (OpMYy  MPEACTABICHHUS
uHpopmanmu (Cxembl, TpauKu, AHArpaMMBbl, TAOIHIIBI, PUCYHKU U IPYTHE);

UCII0JIb30BaTh HAYYHBIN SI3bIK B KQUE€CTBE CPEJICTBA MPHU pabOTE C XUMHUECKOU
uHOpMAIIHEe: TPUMEHSATh MEXMNpPEeaMETHbIE ((hU3MYEeCKHEe W MaTeMaTHYeCKHe)
3HAKHU u CHUMBOIJIHI, bopmyIbl, ab0peBUaTyphl, HOMEHKJIATYypYy;

HCIIOJIBb30BAaTb u Hp606pa30BI)IBaTI) 3HAaKOBO-CHMMBOJIMYCCKHEC CpCaACTBa



HarjiIsiAHOCTH.

Ogi1ajeHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeHCTBUAMM:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYXXJIaeMOM TeMbl B XOA€ Juajora
W/WIM  JTUCKYCCUHM, BBICKa3bIBaTh MHJIeH, (OPMYIUPOBATH CBOM MPEIJIOKESHUS
OTHOCHTEJILHO BBINOJHEHHUS IPEIIOKEHHON 3a1a4H;

BBICTYNaThb C MPE3EHTALMEN pPE3YJIbTaTOB I103HABATEIBHON JEATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIMOJHEHUH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOW paboThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3aluy y4eOHOTO MpPOeKTa U (OPMYIHPOBATH BHIBOJbBI
10 pe3yibTaraM MPOBEAEHHBIX UCCIEA0BAHUN MTyTEM COITIACOBAHUS NTO3ULIUI B XO/I€

o0OcyXeHusI 1 0OMeHa MHCHUSIMH.

OBiaieHre YHUBEPCAJbHBIMH PeryJIATHBHBIMU e HCTBHSIMH:

CaMOCTOSITCJIHO IIJAHUPOBATh W  OCYIIECTBISATH CBOK I03HABATCIIBHYIO
JCATENBHOCTh, ONpeneiss e Ield | 3aJadyd, KOHTPOJIMpPOBaTh H IO Mepe
HEOOXOTUMOCTH KOPPEKTUPOBATh IpEIJIaracMblii  aJIfOPUTM  JACHCTBUH  TIpH
BHITIOJIHCHUM Y4YEOHBIX M HCCIEIOBAaTEIbCKUX 3a7ad, BbIOMpaTh Hauboee
3¢ PeKkTUBHBIM CcHOCO0 HMX peneHus ¢ Y4ETOM TONYyYCHHUS HOBBIX 3HAHUH O
BEIICCTBAX M XUMHUUYCCKUX PCAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOSH JCATEILHOCTH Ha OCHOBE caMOaHalli3a U

CaMOOIICHKH.

INPEAMETHBIE PE3VJIBTATbBI

10 KJIACC

[IpenmeTHBIE  pe3ynbTaThl  OCBOEHUS Kypca «OpraHuueckass  XUMUSI»
OTpaXaroT:

cpopMHUPOBAaHHOCTh  MPEACTABICHHUH O  XUMHYECKOM  COCTaBISIOLICH

€CTECTBEHHO-HAY4YHON KaPTHUHBI MUPA, POJIA XUMHUHU B MIO3HAHUU SIBJICHUUN TPUPOJIBIL,



B (OPMHUPOBAHUU MBIIUJICHUS U KYJIBTypbl JIMYHOCTH, €€ (PYHKIIMOHATHHOMN
IPAMOTHOCTH, HEOOXOAMMOMN JJisl pPElIeHUs] MPAKTUUECKUX 3a7ad U SKOJIOTHYECKHU
000CHOBaHHOI'O OTHOILLEHHUS K CBOEMY 3/I0POBbIO U IPUPOHOI Cpefe;

BIaJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM,  KOTOpas  BKIIIOUYAET:
OCHOBOTIOJIAraoIINe MOHATUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAS 000JI0uKa
aromMa, MOJIEKYyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, XHMHUUYECKasl CBS3b,
CTpYKTypHas ¢opmyna (pa3BépHyTas W COKpauli€éHHas), MOJb, MOJISIpHAs Macca,
MOJISIpHBIA  O0BEM, YIJICPOAHBIM CKeyieT, (YHKIMOHAJIbHAS TpyIa, paaukal,
U30MEpHsl, U30MEPbI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPO U
a30TCcofiep)Kallue COCAMHEHUS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCJMHEHHWS); TEOPUHU U 3aKOHBI (TEOpHsl CTPOCHHS
oprannueckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHMsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE TNOHMMAHMS MPUYMHHOCTH W CHCTEMHOCTH XUMHYECKUX
ABJICHUHN, (DAKTOJIOTMUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, NOJIYyYECHUU U
0e30MacHOM HCIOJB30BAaHWM BAXKHEMINIUX OPraHUYECKUX BEHIECTB B OBITY H
IPAKTUYECKON JESTEIHbHOCTH YEIOBEKa;

c(hOpMHUPOBAaHHOCTh YMEHHI BBISBISATh XapaKTEepHbIC MPU3HAKK TOHSITHH,
YCTaHABIMUBATh WX B3aUMOCBS3b, WCIIOJIB30BATh COOTBETCTBYIOIINE TMMOHATUS TPHU
OMKMCAaHUM COCTaBa, CTPOCHUS U MPEBPAILCHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpMHUPOBAaHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHMBOJUKY IS
COCTABJICHUSI MOJEKYISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHON)
dbopMyn  OpraHMYEeCKHMX BEHIECTB W ypPaBHEHMA XHUMHUYECKUX  PEaKIIuil,
M3rOTaBIMBaTh MOZEIN MOJIEKY1 OpPraHUYECKHUX BEIIECTB [JIsl WIUTIOCTPALlMM UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAaHHOCT, YMEHHMM YCTAaHABIWBATh MPHUHAIC)KHOCTh H3yUECHHBIX
OpPraHWYECKUX BEUIECTB IO UX COCTaBy U CTPOCHUIO K ONPEIEIEHHOMY
KJIaccy/Tpynne COeAMHEHUN (YIJIEBOIOPOIbI, KHCIOPOJ U  a30TcoAepKaliue

COCANHCHUS, BBICOKOMOJICKYJIAPHEIC CO€I[I/IHGHI/IH), JaBaTb HWM Ha3BaHHUA II0



cucremarnueckorr HomeHkiarype (IUPAC), a Takke NpPUBOAUTH TPUBHUATLHBIC
Ha3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMWICH, alleTUJICH,
ATUJICHIINKOIb, TIHIEpHUH, (eHod, (opMmanbaeruj, aneTalbIeru]l, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, [IOKO3a,
bpykTO3a, Kpaxmal, IeUII0JI03a, TIIUIIIH);

c(hopMUpPOBAaHHOCTH YMEHHUS OMNPEACNSITh BHABl XHMHUYECKOM CBS3U B
OpraHUYECKUX COEAMHEHUAX (OJJMHAPHBIE U KPaTHHIE);

c(hopMUPOBAaHHOCTh YMEHHUS TMPUMEHSTH TIOJIOXKECHUSI TEOPUM CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa mjisi 00bsICHEHUS 3aBUCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHUN XapaKTEpHU30BaTh COCTAB, CTPOCHUE, (PU3UIECCKUE
U XUMHUYECKHE CBOWCTBA THUIHUYHBIX TMPEJCTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHWYEeCKHX BEIIECTB (METaH, dTaH, ITHICH, IPOIMIICH, alleTUiIeH, OyraaueH-1,3,
MeTwinOyTaauen-1,3, 0eH30i1, METaHO, 3TAHOM], dTUIECHIIIMKOIb, ITUIEPHUH, (EHOI,
aneTajgbJerul, MypaBbiUHasi U YKCYCHasi KUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJlIioi03a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXIYy HUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEaKIHl ¢ HUCIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKU YTIEBOJAOPOTHOTO
CBIpbsl (He(Th, MPUPOIHBIN Ta3, YToJb), CHOCOOBI UX MEPEPaOdOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOTYKTOB NIEPEPadOTKH;

c(hOpMHUPOBAaHHOCT, YMEHMI MPOBOJAUTH BBIUMCICHUS MO0 XUMUYECKHUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TMPOIYKTa
pEeaKIuK MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB
WJIU TIPOJYKTOB PEAKIIUN);

chopMHUpPOBAaHHOCTh YMEHHMHM BIQJETh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIONb3YEMbIX B XUMHUU MPU U3YyUYCHUU BEUIECTB U
XUMHUYECKUX SIBICHUN (HAOMIONECHHE, U3MEPEHHE, IKCIICPUMEHT, MOACIUPOBAHNUE),

HCIIOJIB30BaThb CHCTCMHBIC XHMHWYCCKHC 3HAHHA I IIPUHATHA peIHeHI/Iﬁ B



KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hopMUpPOBAaHHOCTh YMEHUN COONIONATH MpaBUjia MOJB30BAHUS XUMHYECKOM
mocyao u JaboparopHbIM OOOPYIIOBaHMEM, a TakKkKe IMpaBWiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUU C WHCTPYKIMSIMHU IO BBIMOJHEHUIO JaOOpPaTOPHBIX
XUMUYECKUX OTBITOB;

chopMUpPOBAaHHOCTH yMEHUW IUTAHUPOBATh W  BBHINOJHATH XUMHUYECKUM
AKCIIEPUMEHT (TMPEBPAIICHUSI OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOJIyYCHUE
ATUJICHA U U3YYCHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIECTB,
JieHaTypalusi 6eJIKOB MPU HArPeBaHUMU, IIBETHBIE PEaKIMKU OCJIKOB) B COOTBETCTBUU C
npaBuUjaMU TEXHUKM OCE30MAaCHOCTH TMpU OOpalleHHuH ¢ BellecTBAMU U
7a00paTOpHBIM  OOOPYIOBAHMEM, TIPEACTABIATh  PE3YJIbTaThl  XUMUYECKOTO
JKcIepuMeHTa B (¢GoOpMe 3amucyd YypaBHEHUH COOTBETCTBYIOIIUX pEaKIUNA U
(bopMynupOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAaHHOCT, YMEHHUN KPUTHUYECKH AaHAIU3UPOBATH XHMHUYECKYIO
UHPOpMAIIMIO, TIONYyYaeMyI0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrux);

copMupoBaHHOCTH ~ YMEHHMH  coOJofaTh  MpaBUa  AKOJOTHYECKH
IEJIECO00Pa3HOTO0 TIOBEACHHUSI B OBITY W TPYIOBOM JIEATENBHOCTH B IEJISAX
COXpaHEHHUs CBOErO 3/I0POBbS M OKPYXKAIOIIEH NPUPOJHON Cpenbl, OCO3HABATh
OMAacHOCTh BO3JEWUCTBUSL HA JKUBBIE OPraHU3MbI OMNPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMAas cmbichn mokasarens [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBIICHUSI W MPENOTBpPAlEHUs HUX BPEOHOTO BO3JAEHUCTBUS HA OPraHU3M
YEJI0BEKa;

JUTsE OOydYaroIuXCsl ¢ OTPAaHWYCHHBIMH BO3MOKHOCTSMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IAaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL  CJHENbIX W CHAa0OBUIAIIMX OOyYarolUMXCs: YMEHUE HCIOIb30BaTh

penbeHO-TOUCUHYI0 cUcTeMy o0o3HaueHui JI. bpailns nis 3anmMcu XUMHYECKUX



dbopmyi.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHMsSI Kypca «OOmias M HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hopMUpPOBAaHHOCTH  MPEJCTABICHHUI: O XUMHUYECKOHM  COCTaBISIONIEH
€CTECTBEHHO-HAY4YHON KapTUHBI MUPA, POJIU XUMHUHU B MIO3HAHUU SIBJICHUUN TTPUPOJIBL,
B (OpPMHPOBAaHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHATHHOMN
IPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUs] MPAKTUUECKUX 3a7ad U DKOJIOTHYECKHU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeEIE;

BJIQJICHUE  CHCTEMOM  XMMHMYECKHMX  3HaHUM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHYECKHH 3JIEMEHT, aroM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OpOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIH O00BEM,
BAJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJUIMUECKasi, BOJOPOAHAs), KPUCTAIUIMUECKAs PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEaKUuid, pPacTBOpP,  OJEKTPOJUTHI,  HEIIEKTPOJUTHI,
ANEKTPOIUTAYECKAs] ~ AUCCOLMALNS, OKHCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM peaklMu, XHMHYECKOE€ PABHOBECHE); TEOPUM U 3aKOHBI (Teopusd
AJIEKTPOJIMTUYECKON JHUcconManuu, mnepuoanueckuii 3akoH [[. M. Menneneena,
3aKOH COXpPAaHEHHUsI MACChl BEILIECTB, 3aKOH COXPAHECHHUS W IPEBpAICHUS dHEPrUU
MpY XUMHYECKUX PEaAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3bIK XHMHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NOHUMAHWS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBIICHHM, (PAKTOJIOrMYECKHUE CBEICHHUS O CBONCTBAX,
COCTaBe, MOJYYCHUH B O€30ITaCHOM HMCIIOJIB30BAaHWH BaXKHEHIHUX HEOPTraHUYCCKUX
BEIIECTB B OBITY M TPAKTUYECKON JICITEILHOCTH YEIOBEKa;

c(hopMHUpPOBAaHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC NPH3HAKK TOHSATHH,
yCTaHaBJIMBaTh MX B3aWMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATHS IPU
ONMCAHUU HEOPraHWYECKUX BEIIECTB U UX MPEBPAILCHU;

C(bOpMI/IpOBaHHOCTB YMCHHP'I HCIIOJIB30BaTh XHMMHYCCKYHO CHMBOJIMKY IJIA



coctaBieHuss (GOpPMYT  BEIIECTB M  YpaBHEHUW  XUMHUYECKHX  PEaKILH,
cucrtemarnueckyto HomeHkinarypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId ra3, YIJIIEKUCIbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, MUTHhEBAsI COMA, TUPUT U IPYTHUEC);

c(hopMUPOBAaHHOCTh YMEHUH OMpPEACIISITh BAJICHTHOCTh U CTENEHb OKUCJICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSAX Pa3IUYHOTO COCTaBa, BUJI XUMHUYECKOU
cBs3U (KOBaJCHTHAs, MOHHAS, METAJUIMUECKasi, BOAOPO/IHAs) B COCAUHEHUSIX, THUII
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BeIllecTBa (aroMHasi, MOJEKYIspHasi,
MOHHAs, METAJJTMYECKasi), XapaKkTep CpPeabl B BOIHBIX PACTBOpPAX HEOPraHUYECKUX
COCJIMHCHUM;

c(hopMUpOBaHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTD
HEOPraHMYEeCKUX BEIIECTB IO HUX COCTaBy K OIpEAeNEHHOMY KJaccCy/Tpyrie
coeMHEHUN (ITPOCThIE BEIIECTBA — METAUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAaHMUS,
KUCTIOTHI, aM(pOTEepHBIE TUIPOKCUIBI, COJIH);

c(hOpMHUPOBAaHHOCTh YMEHMI PaCKpBIBaTh CMBICI MEepUOIUYECKOro 3akoHa [l.
N. MenpeneeBa U JeMOHCTPUPOBATh €T0 CUCTEMATH3UPYIOINIYIO, OOBSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (PYHKITUY;

c(hOpMHUPOBAaHHOCTH YMEHHUH XapaKTepU30BaTh FIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepuognueckoid cUCTEMbl XUMHYECKHX
snemenToB JI. WM. MenngeneeBa, HCIOIB3YyS IOHATHS «S-, P-, O-371€KTpOHHBIE
opOUTaIN», «IHEPTETHUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOWCTB XMMHMYECKUX JJIEMEHTOB M HUX COCAMHECHUN IO IIepuoAaM U TrpyImnam
[Tepuonnueckoit cuctemMbl xuMuyeckux 351eMeHToB Jl. M. Menaeneena;

chOpMHPOBAaHHOCT,  YMEHHM  XapakTepU30BaTh  (OMUCHIBaTh)  0OIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKHWX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKIAATh CYILIECTBOBAHUE TE€HETUUYECKOM CBSA3M MEXKAY HEOPraHWYEeCKUMU
BEIIECTBAMU C IMOMOILBIO YPABHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIINI;

c(hopMUpPOBAaHHOCTh YMEHHS KIACCU(PUUUPOBATH XUMUUYECKHUE PEAKIUU IO

pa3IMYHBIM MpHU3HAKAM (YUCIY U COCTaBy pEAarupyroluX BEIIECTB, TEIJIOBOMY



ahdekTy peakiuu, U3MEHEHUIO CTEIEHEH OKHUCIEHUS AJIEMEHTOB, OOpPaTMMOCTH
peaKIuu, y4acTHIO KaTaliu3aTopa);

c(hopMUPOBAaHHOCTh YMEHUM COCTABISITH YpaBHEHUS PEaKIUN Pa3TUYHBIX
TUIIOB, TIOJHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIMi MOHHOTO OOMEHa, YUUThIBAs
YCJIOBHS, TPU KOTOPBIX 3TH PEAKIMH UAYT /10 KOHIIA;

chopMUpPOBAaHHOCTH YMEHUM MPOBOAWTH PEAKLUM, TOATBEPIKAAIONINE
Ka4eCTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPaCIllO3HABaTh
OTBITHBIM MYTEM HOHBI, MMPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;

chopMUpOBAaHHOCTH  yYMEHUH  pacKpbIBaThb CYIIHOCTh  OKHCJIMTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOTO OajiaHca
ATUX PEaKIUN;

copMUpPOBAaHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTH CKOPOCTH XUMHYECKOMN
pEeaKkIMK OT Pa3IMYHBIX (HAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeicTBus (mpunuun Jle [larense);

c(hOpMHUPOBAaHHOCTHh YMEHUN XapaKTepU30BaTh XUMHUUECKHE TPOIECCHI,
JeKallue B OCHOBE MPOMBIIUIEHHOTO IMOJYYeHUS CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OONMX HAyYHBIX NPUHIIUIAX U
HKOJIOTUYECKUX TTPOOIeMax XMMHYECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHUH NPOBOAWTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MACcCOBasi JI0JIsl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUW ra30B MPHU
XUMUYECKUX PpEaKUHUSIX, MacChl BEHIECTBA WM O00bEMA Ta30B MO HU3BECTHOMY
KOJTMYECTBY BEIIECTBA, MAacce WM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH
BEIECTB, TEIIOBOTO A (deKxTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COONIONATh MpPAaBHJIA TMOJH30BAHUS XHUMHYECKOU
nocyao u JaboparopHbIM OOOPYIOBaHMEM, a TaKKe IMpaBWiia OOpalleHus: C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKLMSIMHU IO BBINOJHEHUIO J1TA00PATOPHBIX

XMMHNYCCKHX OIIBITOB,



c(hOPpMHPOBAaHHOCTh YMEHHMH IUIAHUPOBaTb M  BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3NOKEHHE NEPOKCHIA BOAOPOJA B MPHUCYTCTBUM KaTalu3aropa,
ONpENEIIEHNE Cpeabl PAacTBOPOB BEHIECTB C IIOMOIIBK)  YHUBEPCAIBHOTO
MHIUKATOpa, BIMSHUE Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuu,
peakuMy HMOHHOro OOMEHa, KaueCTBEHHBbIE pEeaKIMM Ha cylb(ar-, KapOOHaT- U
XJIOPUJ-aHUOHBI, HA KAaTUOH aMMOHHS, PELICHHE JKCIIEPUMEHTAIBHBIX 3a7ad II0
temaM «Metame» u «Hemeramnel») B COOTBETCTBUM C MPAaBHJIAMU TEXHUKH
0e30MacHOCTH MpHU OOpAIlEHHWH C BEIIECTBAMHU U J1a0OPaTOPHBIM O0OpPYAOBAHHEM,
OpPEJCTaBIATh PE3ylbTaThl XUMHUYECKOr0 dKClepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX PEAKINI 1 (OPMYIMPOBATh BHIBOABI HA OCHOBE ATUX
PE3YJBTaTOB;

C(OPMHUPOBAHHOCTH YMEHUH KPUTHYECKH AaHAIU3UPOBATH XUMHUUYECKYIO
UHPOPMAILIMIO, TIONYyYaeMyI0 M3 pa3HbIX MCTOYHHKOB (CpeACTBA MacCCOBOM
KOMMYHHUKalUHuH, IHTEpHET U IpyTHX);

ChOpMHPOBAaHHOCT, ~ YMEHUH  cOOMIOJaTh  MpaBWiia  IKOJIOTHYECKU
[IeJIECO00pa3HOTO0 TOBEACHHUSI B OBITY W TPYIOBOM JIEATETBHOCTH B HENAX
COXpPaHEHHUs CBOErO 3I0POBbI M OKPYXKAIOMIEH NPUPOAHON Cpenbl, OCO3HABATh
OMAacCHOCTbh BO3JICHCTBUS Ha KUBBIE OPraHU3MBbI ONPEICIEHHBIX BELIECTB, TOHUMAS
cmbicn mokazatenst [IJIK, mosicHATR Ha mpuMepax CrmocoObl YMEHBIICHHS H
PENOTBPALLEHUS UX BPETHOTO BO3/ICMCTBUSA HA OPraHU3M YEJIOBEKA;

g OOYyYaroIIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMM 370POBbS: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHU;

IUIA  CIEMbIX M CIA0OBUIALIMX OOYyYaroOIIMXCA: YMEHHE HCIIOJIb30BaTh

penabedHO-TOUeUHYI0 crcTeMy oOo3HadueHui JI. bpaiins mis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IIVNTAHUPOBAHUE
10 KVIACC

Ne

KoaunuecTBOo yacoB

JiiekTpoHHBbIE (U POBbIE) 00pa3oBaTeIbHbIE

HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMbl Konrpoabubie | IIpakruuec
n/n Bcero pecypcsl
padoTbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHMYeCcKO XUMUM
[Ipeamer opranudeckoit XuMuu. Teopus CTPOCHUS https://academy-
1.1 | opranuueckux coemuHenuii A. M. Bytieposa 3 content.apkpro.ru/lesson/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a
Wroro mo pazneny 3
Pasnea 2. Yuiesogopoasl
21 [IpenenpHbIE YIIIEBOAOPOIBI — ANKaHBI 9 https://academy-content.apkpro.ru/lesson/258ddc06-
' ec23-473c-b3d7-ed82fcaddd02
59 HenpenenbHbie yrieBOIOPOIbI: aTKEHBI, 5 1 https://academy-content.apkpro.ru/lesson/4038171e-
' aJIKaJJUECHBI, aJIKUHBI 4158-4bd1-ae98-18dclcfh9399
23 ApomaTuyecKue yriieBoA0pOIbl 2 https://academy-content.apkpro.ru/lesson/d86d7d00-
' d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOZHHIC HETORHHIH YITEBOAOPOZOB 1 X 3 1 https://lesson.edu.ru/04/10
nepepadoTka
Wtoro no pazgeny 13
Paznen 3. Kucaopoacoaep:kamue opranneckue coeTuHeHUst
31 Cnuprel. ®enon 3 https://academy-content.apkpro.ru/lesson/5439c18b-
' 7440-4b6f-bf84-c04fa471694f
3.2 Anpneruapl. KapooHoBbie kucnoTsl. CrnokHbIe 7 1 https://academy-content.apkpro.ru/lesson/8664b319-
' 3upbl 0ba3-4945-b076-ch72e5858b90
33 VrneBoanl 3 1 https://academy-content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Wroro mo pazgeny 13
Pasnen 4. A3zorconep:xaniue opranudeckue coeITuHeHnst
41 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://academy-content.apkpro.ru/lesson/0c608a59-
' 4c69-4481-839e-9205f201b73e
Wroro mo pazneny 3
Pasznes 5. BbicokoMoJIeKyIsIpHbIE COCAUHEHUS
51 [Tnactmaccel. Kayayku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

TEMATHYECKOE IIVIAHUPOBAHUE

11 KITACC
KosuvecTBo yacos
Ne DJIeKTpOHHbIe (LM(pPOBHIE)
HanmeHnoBaHue pa3/iesioB U TeM NMPOrpaMMbl Koutpoabubl | IlpakTuuec
n/n Bcero o0pa3oBaresibHbIE pecypchl
e padoTnbl KHe padoTbl
Paszpnen 1. Teopernyeckue 0CHOBbI XMMUM
Crpoenue atomoB. lleproanueckuii 3aKoH 1
11 [Iepnonnueckas cuctema XUMHUYECKUX 31eMeHToB /1. 1. 3 bubmuoteka LIOK https://myschool.edu.ru/
MeHnneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BeuiecTB bubmuoteka LIOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKIIUH 6 1 1 bubmuorexa [1OK https://myschool.edu.ru/
Hroro no pazneny 13 bub6moreka I{OK https://myschool.edu.ru/
Pasnen 2. Heopranuveckasi Xumust
2.1 Merasuisl 6 1 bu6moreka I{OK https://myschool.edu.ru/
2.2 Hemeramnsl 1 bu6moreka I{OK https://myschool.edu.ru/
2.3 CBsi3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB bubmmoreka L1OK https://myschool.edu.ru/
Hroro no paszueny 17 bu6muoreka I{OK https://myschool.edu.ru/
Pa3nena 3. XuMus u :Ku3Hb
3.1 XUMHA U )KU3Hb 4 bu6muoreka I{OK https://myschool.edu.ru/
Hroro no pasneny 4
OBUIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 34 5 3



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

[Ipenmer opraHM4ecKOr XUMUH, €€
BO3HUKHOBEHHE, PA3BUTHE U
3HaYEHUE

Teopust CTpOEHUSA OPraHUYECKUX
coenqunennit A. M. bytneposa, eé
OCHOBHBIE TIOJIO)KEHHUS

[Ipencrasienue o kmaccuGuKaum
OpPraHUYeCKHX BEIIECTB.
Homenkimarypa (cucremarudeckas)
Y TPUBUAIbHBIC HAa3BaAHMUSI
OpPraHUYeCKHX BEIIECTB

ANKaHBI: COCTaB U CTpPOCHHC,

TOMOJIOTHYECKHI pAaa

Meran u 5TaH — npocTeiiue
MIPECTAaBUTENH aTKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

KosmnuecTBO 4acoB

Bcero

KonTpoiabHbIe
padoTshI

IIpakTHyeckue
padoThI

Jara
HU3yYeHus

DJIeKTPOHHbIE
uudposwie
o0pa3oBaTe/ibHbIE

pecypchbl

https://academy-
content.apkpro.ru/lesson/a9f
3d191-5ele-4e24-ac02-
efb16fa49f6a
https://academy-
content.apkpro.ru/lesson/c93
5a58c-ab0e-4¢59-9dcf-
20517ae4b52¢e

https://academy-
content.apkpro.ru/lesson/726
ee099-e1a9-410f-b8bhe-
b4cb589aeadl

https://academy-
content.apkpro.ru/lesson/258
ddc06-ec23-473c-b3d7-
ed82fcaddd02
https://academy-
content.apkpro.ru/lesson/258
ddc06-ec23-473c-b3d7-
ed82fcaddd02
https://academy-
content.apkpro.ru/lesson/403
8171e-4158-4bd1-ae98-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

10

11

12

13

14

15

OTUJEH U IPOIUIIEH —
MIPOCTEHIINE TIPEACTABUTEIIN
AJIKCHOB

[Ipaktuueckas padora Ne 1.
«IlonyueHne 3TUIEHA U U3yYEHUE
€ro CBOMCTB»

Anxanuensl. byranuen-1,3 u
MetuinOyraauen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U Pe3HHBI
AJKUHBI: COCTaB U OCOOEHHOCTH
CTPOCHHS, TOMOJIOTHUECKUH PS.
AlleTrieH — npoCcTenmun
MIPEACTAaBUTEIb AJIKMHOB

Boruncnenus no ypaBHEHHUIO
XUMHUYECKON peakiuu

ApeHbl: 6eH30.1 U TOTYOJI.
TokcHMYHOCTH apeHOB

I'enernyeckas cBs3b
YIJIEBOJIOPOIOB, IPUHAUICIKAIINX K
Pa3IUYHBIM KJIacCaM

[TpupoaHbIe HCTOYHUKU
YIJIEBOJOPOIOB: MPUPOIHBIN a3 U
MOMyTHbIE He(TIHBIE ra3bl, HEPThH
U TIPOJYKTHI €€ mepepaboTKu
[IpupoaHbie HCTOUHUKU

18dc1cfb9399

https://academy-

content.apkpro.ru/lesson/53c

d2379-2a45-43b1-9f67-

7ebcdaf03cel

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

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

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

https://academy-
content.apkpro.ru/lesson/7da
da027-8448-418f-b416-
fbaledd4ab6d
https://academy-
content.apkpro.ru/lesson/d86
d7d00-d5b4-491d-aded-
c3ddal9feef4

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

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

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



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

16

17

18

19

20

21

22

23

YIIIEBOAOPOAOB: IIPUPOJIHBIN a3 U
MOMyTHBIE He(TSIHBIE ra3bl, HEPThH
Y TIPOJIYKTHI €€ mepepaboTKu
KonrponbsHas padora o pasaerny
«YTIeBoaopoab»

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M STAHOJI.
BonoponHas cBs3b

MHOroaTOMHBIE CIIUPTHI:
STUJICHINIMKOJIb U NIALEPUH

@DEHOJ: CTPOECHHUE MOJIEKYJIBI,
(bU3UYEeCKHe U XUMUYECKHE
CBOICTBA, IPUMEHECHUE

Anpaerunsl: GopMalibIeTU |
areranpaerua. AeToH

OIHOOCHOBHBIE ITPEEIbHbIE
KapOOHOBBIE KUCIIOThI: MypaBbUHAs
U YKCyCHast

[Ipaktuueckas padota No 2.
«CBoiiCTBa pacTBOpa YKCYCHOMI
KHUCIIOTBD)

CTeapI/IHOBaH Hn OJICMHOBas
KHCJIOTBI, KaK IIPEACTABUTCIIN
BBICIINX Kap6OHOBbIX KHUCJIOT

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

https://academy-
content.apkpro.ru/lesson/543
9c18b-7440-4b6f-bf84-
c04fa471694f
https://academy-
content.apkpro.ru/lesson/461
aa9c8-c0ef-4827-a8e5-
d12a0bedc826
https://academy-
content.apkpro.ru/lesson/649
883h8-7c5f-4f16-896€-
10a2278b08f1
https://academy-
content.apkpro.ru/lesson/866
4b319-0ba3-4945-b076-
cbh7ae5858b90
https://academy-
content.apkpro.ru/lesson/b4f
eaa04-3438-4b57-a3ec-
ba0f9fe63c0d
https://academy-
content.apkpro.ru/lesson/983
4d408-386d-444a-8de3-
7efhba8h98cdb

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



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10

24

25

26

27

28

29

30

31

32

MpEb1a xak coJId BBEICIINX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JIEUCTBUE

CrnoxHble 3UpHI KakK
MIPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.
I'maponus cnoxHBIX 3GUpoB

XKupsr: rusponms, npuMeHeHue,
Ouooruueckas pojb >KUpPOB

VTIyIeBoanI: COCTaB,
knaccudukamnus. Baxueimme
MPEACTABUTENH: TITIOKO3a,
¢bpykTo3a, caxapo3a

Kpaxman u nemnronosa kak
MIPUPOJIHBIE MTOJUMEPHI

OO01mmas XxapakTepucTHKa
a30TCO/IEPKAIUX OPraHUYECKUX
coemuHeHui / Beepoccuiickas
poBepoyHasi padboTa
KonrponbHas pabora 1o
Marepuanam kypca xumuu 10 ki /
Bcepoccuiickast mpoBepouHast
pabora

AMMWHBI: METHJIAMHWH U aHWJIHH

AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpraHu4YeCKUC COCANHCHUS, UX

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

https://academy-
content.apkpro.ru/lesson/71a
c43f2-a0d4-4945-a0eb-
1e59cd5f4dof
https://academy-
content.apkpro.ru/lesson/71a
c43f2-a0d4-4945-a0eb-
1e59cd5f4dof

https://academy-
content.apkpro.ru/lesson/709
ced43a-deb6-4281-963b-
01d2e212d4d0

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

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

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

https://academy-
content.apkpro.ru/lesson/0c6
08a59-4c69-4481-839%¢-
9205f201b73e
https://lesson.edu.ru/04/10ht

tps://academy-



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OMOJIOTHUECKOE 3HAYCHHE.
[TenTuael. benku kak npupoHbIE
BBICOKOMOJICKYJISIPHBIE COETUHECHUS
OCHOBHBIE TOHSATHS XUMHUHU

33 BBICOKOMOJICKYIISIPHBIX

COCIMHEHU I

OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYIISIPHBIX
coequHeHui. IlmacTMaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

content.apkpro.ru/lesson/c2f

2f3d7-43d1-4873-ace0-

78eca6009628

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

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



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM.
DneKkTpoHHas KOH(pUrypauus
aTOMOB

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYeCKHUX 37eMeHToB J[. Y.
MemneneeBa, ux CBI3b C
COBPEMEHHOM TEOpUEN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTHU U3MEHEHHUS
CBOMCTB XMMUYECKHUX IIEMEHTOB U
HUX COCIMHEHUH O rpynmnaM u
nepuojaM. 3Ha4CHUE
MEPUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKHUX 3jeMeHToB .M.
MeHieneeBa B pa3BUTHHM HAYKH
Crpoenue BeliecTBa. XUMUYECKast
CBsI3b, €€ BU/Ibl; MEXaHU3MBbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
BonoponHas cBs3b

BaneHnTtHOCT®.
DNEeKTPOOTPULIATETBHOCTD.
Crenenb okucneHus. BemecTa
MOJIEKYIISIPHOTO U

KoaunuecTBo yacoB

Bcero

KonTpoibHbie
padoThl

IIpakTuyeckue
padoThI

Jara
U3y4eHust

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmoreka [IOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubanoreka [IOK
https://myschool.edu.ru/

bubmuoreka [IOK
https://myschool.edu.ru/



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

10

11

12

HEMOJIEKYJISIPHOTO CTPOEHUS
[TonsaTue o AUCIEPCHBIX CUCTEMAX.
HctunHbIC U KOJIOUIHBIE
pactBopbl. MaccoBas 1o
BEILIECTBA B PaCTBOpE
Krnaccudukarus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUH.
I'eneTnueckas cBsi3b
HEOPraHMYECKUX BEIIECTB,
pa3IUYHBIX KJIACCOB
Knaccudukarms xumudecKkux
pEaKUuHii B HEOPraHUYECKOU U
OpPraHNYeCKOM XMMHH. 3aKOH
COXpaHEHUSI MACChI BEMIECTB; 3aKOH
COXpaHEHUs U MpeBpaIleHUs
SHEPrUM MPU XUMUYECKUX
peakuusax

CxopocTts peakiuu. O6paTuMblie
peakuuu. XuMH4YeCKOe paBHOBECUE
[TpakTtrueckas pabora Ne 1.
«BnusHue pa3nuyHbIX GaKkTOPOB HA
CKOPOCTb XUMUYECKOH peakinm»
DNEeKTPOIUTHYECKAs UCCOIHALIHSL.
[TonsiTHe 0 BOJOPOTHOM
nokasarese (PH) pactsopa.
Peakuuu nonsoro oomeHa.
l'unponus oprannueckux u
HEOPraHMYECKUX BEIIECTB
OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIINH.

bubmoreka [IOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubmoreka IIOK
https://myschool.edu.ru/

bubmuoreka [IOK
https://myschool.edu.ru/

bubanoreka [IOK
https://myschool.edu.ru/

bubmuoreka [IOK
https://myschool.edu.ru/
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13

14

15

16

17

18

19

20

21

[Tonsitre 006 AmMeKkTpon3e
pacIuiaBoB U pacTBOPOB CoJieH
KonrponbsHas padora mmo pasaeny
«TeopeTnueckue 0CHOBBI XUMUM
Meraimiel, UX IOJIOKEHHE B
[Iepnonnueckoit cucreme
XUMHUYECKUX 31eMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01ue
(u3nyeckre CBOICTBa METANIOB
CrutaBbl METAJIJIOB.
DNEKTPOXUMHUUYECKUH PsIZL
HaIpsKEHUH METaJUIOB
XUMHYECKHE CBOMCTBA BAKHEHIITUX
METaJIJIOB (HaTpUH, KaIui,
KaJIbIIUA, MarHUM, ATFOMUHUN) U UX
COeqUHEHUN

XUMHUYECKHE CBOMCTBA XpoMa,
MU U UX COCTMHCHUIN
XUMHUYECKUE CBOMCTBA IMHKA,
JKeJie3a U UX COCAMHEHUN
[TpakTuueckas pabora Ne 2.
"PenieHue skciepuMeHTaIbHBIX
3a7a4 1o treMe «MeTauib»"
Hewmeranel, ux nojgoxeHue B
[Tepuonuueckoii cucrteMe
XUMUYECKUX 3neMeHToB 1. U.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB

dusnvecKrue CBONCTBA

bubmoreka [IOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubmmoreka [IOK
https://myschool.edu.ru/

bub6moreka IIOK
https://myschool.edu.ru/

bubmoreka IIOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubanoreka [IOK
https://myschool.edu.ru/

bubmuoreka [IOK
https://myschool.edu.ru/

bubmuoreka [IOK


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

22

23

24

25

26

27

28

29

30

HEMETaJNIOB. AJUI0TpOIUs
HEMETAJLJIOB (Ha mpuMepe
KHCIIopoJia, cepsl, hochopa u
yriiepoa)

XUMHYEeCKHE CBOIICTBA TaJIOTCHOB,
CEpbI U UX COCTMHEHUI
XnMHudyecKne cBOicTBa a30Ta,
dbocdopa u ux coequHEHUN
XHUMHUYECKHE CBOMCTBA yIIIEpO/a,
KPEMHUS U X COCTUHCHHMA
[IpuMeHeHne BaxHENIINX
HEMETAJUIOB U UX COSINHEHUH
O06o01enne u cucTeMaTHu3aIus
3HaHU# 1o TeMe «Hemeramiby.
Boruncnenus o ypaBHEHUSM
XUMHUYECKUX PEAKIU 1
TEPMOXUMUYECKUE PACUETHI
[Tpaktrueckast pabora Ne 3.
«Pemenne skcrepruMeHTATbHBIX
3aza4 o teMe "Hemetawis"»
KonrponbHas pabora 1o

MarepuaiaMm Kypca xumuu 11 ki
Heopranunueckue u opraHuueckue

kucnotel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS
AmboTepHbIe HEOPTaHUYECKUE U
OpraHUYECKHE COECTUHEHUS.
I'eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHUYECKUX
BEILECTB

https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/
bubmoreka [IOK
https://myschool.edu.ru/
bubmoreka [IOK
https://myschool.edu.ru/
bub6moreka [IOK
https://myschool.edu.ru/

bubmoreka IIOK
https://myschool.edu.ru/

bu6muoreka [IOK
https://myschool.edu.ru/

bubmoreka [IOK
https://myschool.edu.ru/

bubanoreka [IOK
https://myschool.edu.ru/

bubmuoreka [IOK
https://myschool.edu.ru/
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Poie xumMun B 00ecIieueHun

31 3KOJIOTUYECKOM, SJHEPreTUYECKON 1 1 bubnunorexa LIOK
MUIIEBOM 0E30MaCHOCTH, Pa3BUTHU https://myschool.edu.ru/
MEIUITHBI
[Ipencrasnenust 06 06mMX

32 HAay4YHBIX [TPUHLAIIAX 1 bubmuoteka LIOK
IIPOMBIIIUIEHHOTO MTOJTY4E€HHUS https://myschool.edu.ru/
BAKHEUIIINX BEIIECTB

33 UYenoBek B MUpPE BEILLECTB U 1 bubmuoteka LIOK
MaTepHaoB https://myschool.edu.ru/

bub6moreka [IOK

34 XUMHUS U 37J0POBbE YEJIOBEKA 1 httos://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOI' PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOTI'PAMMBI

10 KVIACC

Kon
MPoBePsIeMOro
pe3yJabrara

1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMble NpeIMeTHBIE Pe3yJabTaThl 0CBOEHHUsI OCHOBHOM
o0pa3oBaTe/IbHOI POrpaMMBbI CPEIHEro 0011Iero 00pa3oBaHus

Teopernueckre 0CHOBBI OPraHUYECKONH XUMHUH

CopMUpOBaHHOCTH TMPEACTABICHUNH O XMMHYECKOW COCTaBIISIONIEH
€CTEeCTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIM XUMUU B TO3HAHUU
SIBJICHUH TIPUPOABI, B (HOPMHUPOBAHUM MBINUJICHUS W KYIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHONW TI'PAaMOTHOCTH, HEOOXOAMMOM aJist
pelIeHHsT NPaKTHYECKUX 3aJad M DKOJOTMYECKH OO0O0OCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM cpene

Bnanenune cucremMoid XUMHYECKMX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAI0IIIHE MOHSTUSA (Monexyna, BaJICHTHOCTB,
ANIEKTPOOTPHUIIATEIBHOCTh, CTENEeHb OKHCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIpDHBIH OObEM, YINIEPOJHBIA CKEleT,
(yHKUMOHANbHAs ~ TpyNma,  pagdkan,  U30MEpusi,  HU30MEpHI,
TOMOJIOTUYECKUI  Psii, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOIA- |
a30TcojiepKalllie COEAUHEHHUs, OWOJIOTMYECKH AaKTHUBHBIE BEIECTBA
(yrmeBojpl, KUPBI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKY/ISIDHBIE COCIMHEHUS); TEOpUM U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BeuiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XUMHUH, (DaKTOIOTHUYECKHE
CBEICHUA O CBOMCTBax, cOCTaBe, NOJIY4YeHMHM U Oe30macHOM
UCIIOJb30BAaHUM  BAXKHEHIIMX HEOPraHUYECKUX U  OPraHu4ecKux
BEIIECTB B OBITY M MPAKTUYECKOH JEATEIHbHOCTH YeTIOBEKa
ChopMHupoBaHHOCTh YMEHUU BBIABIATH XapaKTepHbIE MPU3HAKH
NOHSTHUM,  YCTAaHABIMBATb WX  B3aUMOCBs3b,  HCIOJIb30BATh
COOTBETCTBYIOIIME TMOHSATUS TpPU ONHCAHUU COCTaBa, CTPOCHUS H
IpeBpaleHU OPraHu4YeCKUX COeTMHEHU N

c(hOpMHUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHUYECKYIO CHMBOIUKY
JUIS COCTAaBJICHHSI MOJEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOM) (opMyn OpraHMYECKHX BEIIECTB M ypaBHEHH
XUMUYECKUX PEAKIUH, U3rOTaBINBaTh MOJIEIN MOJIEKY]l OpPraHUYECKUX
BEILECTB JUIsl WUIIOCTPALIMU UX XUMHUYECKOTO U IMPOCTPAHCTBEHHOTO
CTPOEHUs

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I YCTaHABJIMBATb MMPUHAJIIC)KHOCTD



1.5

1.6

2.1

2.2

2.3

2.4

3.1

M3YYEHHBIX OPraHMYECKHX BEHIECTB MO HMX COCTaBy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) COeIMHEeHUU (YIIIeBOJIOPOBbI,
KHCIIOPOJI W a30TCOJCpXkAIIHE COEAUHEHUS, BBICOKOMOJICKYISPHBIC
COCNMHEHUs), JaBaTh WM  HAa3BaHUS IO  CHUCTEMAaTUYECKOM
Homenkarype (IUPAC)

ChopMupoBaHHOCTH YMEHUS OINPENEISITh BHIIBI XHMHUYECKOW CBS3U B
OPraHWYECKHUX COCTUHCHHSIX (OAMHAPHBIC U KPATHBIC)
ChopmupoBaHHOCTE  yMEHHUS TIPHUMEHATH: TOJOXKCHHS  TEOPHHU
CTpoeHHUs opraHuueckux BemiecTB A.M. BytnepoBa s oObscHEeHUsS
3aBUCHMOCTH CBOKWCTB BEIIECTB OT WX COCTaBa M CTPOCHHUS, 3aKOH
COXpPaHEHUS MacChl BEIICCTB

YIieBo10poasl. Kucnopoaconepxamiue u a30TcoAepIKaIIne
OpraHWYECKHUE COCTUHEHUS. BEICOKOMOJICKYIISIPHBIE COCIMHCHHUS
ChopMHpOBaHHOCTh YMEHHH TPUBOJUTL TPUBHAIBHBIC HAa3BaHUS
OTICITBHBIX OPTaHWYECKUX BEMISCTB (ITWIICH, NMPOIHJICH, AIleTHIICH,
STUJICHIJIMKOb, TIUIEPUH, (eHon, GopMambIerua, areTaabIAeTu/l,
MypaBbHHAsS KHCIIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBasi KHUCJIOTa, IJIIOKO3a, (pyKTO3a, Kpaxmal, IeJIII003a,
TJTUIIHH )

CdopMUpOBaHHOCT, YMEHHH XapaKTEpPH30BaTh COCTaB, CTPOEHUE,
¢usznueckue U XMMUYECKHME CBOMCTBA THUIHMYHBIX IpPEACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (MeTaH, 3TaH, 3TUJIEH,
MpOINMJICH, areTuieH, Oyramauen-1,3, mermiOyramueH-1,3, OeH3od,
METaHOJI, 3TaHOJ, ATHJICHIIMKOJb, TIULUEPHH, (EHOJ, aleTalbJIeru],
MypaBbUHAs M YKCYCHasl KHUCJIOTBI, IJIIOKO3a, Kpaxmall, LeJUII003a,
aMUHOYKCYCHAsl KUCJIOTA)

ChopmHupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXAYy  THIHYHBIMH  TPEACTaBUTENIIMA  Pa3IMYHBIX  KIJIACCOB
OpPraHMYECKHX BEIIECTB YPABHEHHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX
peaKiuil ¢ UCIONIb30BaHUEM CTPYKTYPHBIX (hopMyI
CdhopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHHUKHI
YIIIEBOJAOPOAHOTO CHIPhs (HE(DTH, MPUPOIHBINA ra3, YroJb), CIOCOOBI UX
nepepaboTKH U MPAaKTUYECKOe MPUMEHEHHE IPOIYKTOB MepepadoTKu
XuMus U ku3Hb. Pacu€Thl

CdopmupoBaHHOCT YMEHUI BIaJ€Th CUCTEMON 3HAHHUI 00 OCHOBHBIX
METOJ]aX HAyYHOTO MO3HAHUS, UCTIOJIb3YEMBIX B XUMHUH MPU U3yYCHHUH
BEIIECTB M XHUMHYECKHX SBICHUN (HaOMIOAeHWE, U3MEpeHHe,
IKCIIEPUMEHT, MOJICTHPOBAHHUE), MCIIOTB30BAaTh CUCTEMHBIE

XUMHWYCCKUC 3HaHUA I T[IPUHATUA pCI_I_IeHI/Iﬁ B KOHKPCTHBIX



3.2

3.3

3.4

3.5

3.6

11 KJIACC

Kon
NpoBepsieMoro

pe3yJbTara
1

1.1

YKU3HECHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMECHEHUEM
ChopmupoBaHHOCTh YMEHHI COONIOAATH TMpaBUja TOJL30BAHHS
XUMHYECKON TOCYyIOW | JIabOpaTopHBIM OOOPYIOBAaHUEM, a TaKXKe
npaBuia 0OpalieHus ¢ BEIeCTBAMH B COOTBETCTBHH C MHCTPYKIMSAMHU
TI0 BBITTOJTHEHHIO JTA0OPATOPHBIX XUMHYECKUX OTIBITOB
ChopmupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBITIOTHATH XUMHUYCCKHMA
HKCTIEPUMEHT (TIPEBPALICHHUS OPraHUIECKUX BEIIECTB MPU HarpeBaHUH,
NOJTy9eHHUE STHJICHA U M3yYEeHUE €r0 CBOWCTB, KAUYECTBEHHBIC PEAaKIINU
OpraHMYeCKHX BEIIECTB, JIeHATypauusi OEIKOB NpHU HArpeBaHWH,
[BETHBIE PEAaKIHUU OEJIKOB) B COOTBETCTBHH C IPABHJIAMH TEXHUKH
0e30MacHOCTH MpHU OOpalleHUH C BEIIECTBAMH M J1a0OpPaTOPHBIM
o0opynoBaHuEM; MIPEACTaBISATh pe3yIbTaThl XUMHYECKOTO
JKCTIEPIMEHTa B (OpPME 3alMCH yPaBHEHHWH COOTBETCTBYIOUINX
peaxiuii 1 GopMYIHPOBATH BHIBOIBI HA OCHOBE 3THUX PE3YIbTAaTOB
ChopMHpOBaHHOCTH YMEHHIA TIPOBOIUTH BBIYUCIICHUS 10 XUMHYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEUIECTBA HIIU
MIPOJIYKTa PEaKIMH 10 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
13 UCXOHBIX BEIIECTB WM MPOJAYKTOB PEAKIINN)

CdopMupoBaHHOCTH YMEHUI KPUTHUYECKHU aAHAIIM3UPOBATh
XMUMHUYECKYI0 HMHGOpPMAIUIO, IMOIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB
(cpenctBa MaccoBoi nHMOpManyu, ceTh IHTEpHET U apyTHe)
ChopMUpOBaHHOCT, YMEHHH COONIOAATh TIpaBUIa AKOJOTHUUECKH
1eJ1IeCO00pa3HOro TOBEACHHSI B OBITY U TPYIOBOM JEATEIHHOCTU B
HENSIX COXPaHEHHS CBOErO 3I0POBbsl U OKpPYXKAIOUIEH NpUpoAHOIt
Cpelibl, 0CO3HABaTh OIMACHOCTh BO3JCHCTBHUSI Ha >KUBbIE OPraHU3MBbI
OTpeAeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMUMAas CMBICI MOKa3aTess
I[IJK (mpemenbHO AOMYCTHMOW  KOHIIGHTPAIMM), TOSACHITH Ha
npuMepax CIocoObl YMEHBIICHHUS W TMPEAOTBPALICHUS UX BPEIHOTO

BOS,Z[GfICTBPISI Ha OpPraHus3Mm 4CJIOBCKa

IIpoBepsiemble IpeaAMeTHBbIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI CpPeIHEro o01ero odpa3zoBaHus

TCOpeTI/I‘{eCKI/Ie OCHOBBI XUMHH
Bnagenue cucremMoil XMMHYECKHX 3HaHPII>'I, KOTOpast BKJIFOYACT:

OCHOBOIIOJIararonmue TIOHATHA (XI/IMI/I‘-ICCKI/Iﬁ OJICMCHT, aToM,



1.2

1.3

1.4

1.5

1.6

1.7

ANIEKTPOHHAs 000JI0YKA aTOMa, S-, p-, -3JIeKTPOHHBIC OPOUTAIN ATOMOB,
HOH, MOJIEKY/a, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIbHOCTb, CTEIEHb
OKHCIIEHUsI, XMMHYECKasl CBsI3b, MOJIb, MOJIIpPHAs Macca, MOJISPHBIN
00b&M, KpHUCTaNIMUecKass pemeTKka, TUIMBl XUMHUYECKUX peaKiui
(OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- U DHJOTEPMHYECKHUE,
peaKnuu MOHHOTO OOMEHA), pacTBOP, SJIEKTPOJMTHI, HEANIEKTPOIHUTHI,
ANIEKTPOJIUTUYECKAs  JUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOM peakluy, XUMHUYECKOE PaBHOBECUE); TEOPUH U
3aKOHBI (TEOPHS DIEKTPOIUTUYECKONW aucconuanuu, llepuomudeckuit
3axoH /I.V1. MenneneeBa, 3ak0H COXpaHEHHs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMUH, (DAKTOIOrMUECKUE CBE/IEHUS O CBOMCTBAX,
COCTaBe, TMOJIyYEHUH U 0€30M1aCHOM HCIIOJb30BAHUU Ba)KHEHIINX
HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKON JIeSATETbHOCTU
YyeJioBeKa

ChopmupoBaHHOCTh yMEHUHN BBISBIATH XapaKTE€pHbIE MpPU3HAKU U
B3aUMOCBSI3b HM3yYEHHBIX MOHATHI, NPUMEHSTh COOTBETCTBYIOIIHE
MOHATHS TPU ONMCAHUM CTPOEHUS U CBOWCTB HEOPraHWYECKUX
BEIIECTB M HUX MPEBPAIICHUIN; BBIABIATh B3aUMOCBSI3b XUMHUYECKHX
3HaHUU c MOHATUAMHU 51 MIPECTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX IPEAMETOB

Biianenue OCHOBHBIMM METOJJaMH HAydHOI'O IIO3HAHUS BEUIECTB M
XMMHYECKUX SBICHUN (HaOmIoAeHue, U3MEpeHHue, HSKCIIEPHUMEHT,
MOJICTTUPOBAHUE)

ChopmupoBaHHOCTh yMEHUH OMNpeAessaTh BaJIEHTHOCTh M CTENEHb
OKHCIICHUSI XMMHMYECKUX OJJIEMEHTOB B COCIUHEHUSAX Pa3JIMYHOIO
cocTaBa, BHUJ  XUMHYECKOW  CBSi3M  (KOB&JIEGHTHas, HOHHas,
MeTaJInyeckasi, BOJAOPOAHAsA) B COCAMHEHUAX, TUI KPUCTAJUIMYECKOU
peméTKY KOHKPETHOTO BelIeCTBa (aTOMHAasi, MOJEKYIspHas, WOHHas,
MeTaJTMYeCKas)

ChopmupoBaHHOCTh YMEHUN OMPEAEIATh XapaKTep Cpelabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUI

ChopmupoBaHHOCTh ~ YMEHHSI  KIACCH(PHUIIMPOBATh  XUMHUYECKUE
peaKkuMy Mo pa3IMyHbBIM MPU3HAKaM (YUCIY U COCTABY pearupyromux
BEIIECTB, TEIIOBOMY »J3(dexTy peakuuu, H3MEHEHHIO CTeneHen
OKHCIICHMSI ~ JJIEMEHTOB,  OOpaTUMOCTHM  pPEakUuH,  Yy4acTHIO
KaTaJau3aTropa)

ChopMuUpOBaHHOCTH ~YMEHHUH  COCTaBISATh YpaBHEHUS  peakUuit
pa3IUYHBIX THIOB, TOJHBIE W COKpPAlIEHHbIE YPAaBHEHUS pPEAKLUI

HMOHHOTO O6MeHa, YUYHUTBIBasd yCJIOBHA, ITPU KOTOPLIX 3THU PCAKIUU UAYT



1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

JI0 KOHIIa
CdhopmupoBaHHOCTh YMEHUI MPOBOJUTH PEAKIUH, MOITBEPKIAIONINE
Ka4eCTBEHHBI  COCTAaB  pA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrmo3HaBaTh ONBITHBIM TYTEM HWOHBI, NMPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB

ChopMHupOBaHHOCTh YMEHHI PACKPBIBATH CYINTHOCTH OKHCIUTEIHHO-
BOCCTAHOBHTEIIbHBIX peakiuit MOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHCa STHX peaKkuuit

CpopMUpPOBAaHHOCTP YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PEeaKIuu OT pa3IuIHbIX (PaKTOPOB

CpopMUpPOBAaHHOCTP  YMEHHH  OOBACHATH XapaKTep  CMEIICHHS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JIEHCTBUS
(mpunnun Jle [atenbe)

OO6mrast 1 HeOpraHMJEeCcKask XUMHS

CdopMUpOBaHHOCTP YMEHHH PACKpPBIBaTh CMBICT leproamdeckoro
3aKOHa J.N. MenneneeBa " JIEMOHCTPHUPOBATH ero
CHUCTEMAaTU3HUPYIOIIYI0,  OOBSICHUTEIBHYIO H  IMPOTHOCTHYECKYIO
byHKIIUN

ChopmrpoBaHHOCTh YMEHHI XapaKTepU30BaTh NEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuogmyeckoit
cucteMbl xumuyeckux snemeHtoB J[.M. MenneneeBa, ucnonb3ys
MOHATHS «S-, P-, O-2/MEKTPOHHBIE OPOUTAIM», «IHEPIETHUYCCKHE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHUS  CBOMCTB
XMMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUN MO MEepHOoAaM U TpyIam
[Tepuonnueckoii cucteMbl xumudeckux anemeHToB .M. Menaeneena
CdopMUpOBaHHOCTh YMEHHI XapaKTEepU30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HNOATBEPXKIATh  CYHIECTBOBAaHHE  TI'C€HETHMUECKOW  CBA3HM  MEXIY
HEOPraHMYECKUMH  BELIECTBAMU C  TOMOUIbI0  ypaBHEHUI
COOTBETCTBYIOIINX XUMUUYECKUX PEaKIIHii

ChopmupoBaHHOCTh ~ YMEHMI  yCTAHABIMBATh  MPUHAIIEIKHOCTD
HEOPraHMYECKUX BELIECTB IO UX COCTaBy K OMpPEACNEHHOMY KIAcCy
(rpynme) coenuHeHUI (IIPOCThIE BEIIECTBA — METAIBI U HEMETAJUThI,
OKCH/JIbI, OCHOBAHMSI, KUCIOTHI, aM(POTepHbIE TUAPOKCHIBI, COITH)
ChopmupoBaHHOCTh YMEHUN HCIIONB30BaTh XUMHYECKYIO CHMBOJHKY
JUIs COCTaBieHUs (GOPMYIT BEHIECTB M YpPAaBHEHUH XUMHUYECKUX
peaxiuii, cucremarnueckyto HomeHknatypy (IUPAC) u tpuBnanbHble
Ha3BaHMs OTACNBHBIX HEOPraHMYEeCKHX BemlecTB (yrapHblii Tas,

yrHeKHCHLIﬁ raj, aMMHak, raméHas N3BECTD, Heram€Has HU3BCCTDb,
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2.7

2.8

2.9

3.1

3.2

3.3

MUTHEBAs COJIA, MUPUT U APYTHUE)

ChopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIMIHE
XMMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPKIATh  CYIIECTBOBAaHHUE  TEHETHYECKOM  CBSI3U  MEXIY
HEOPraHWMYECKUMH  BEHICCTBAMH  C  IIOMOINBIO  YPaBHCHHIA
COOTBETCTBYIOIIUX XUMHUYSCKHUX PEAKIIHIA

ChopmupoBaHHOCTh YMEHHUH TIJIAHUPOBATH W BBIMIOJHATH XHMHYCCKHIMA
OKCIIEPUMEHT (pa3jiiokeHHE TMEpPOKCHIAa BOAOPOJA B IPHCYTCTBUHU
KaTalm3aTopa, OINpeesieHHe CPeIbl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHHBEPCATHHOTO WHWKATOPA, BIMSHUE Pa3IUIHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOW peaklud, peaklud HWOHHOTO oOMeHa,
Ka4eCTBEHHBIE PEaKIMU Ha CyIb(ar-, KapOOHAT- M XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS, DPEIICHHE SKCIePUMEHTAIBHBIX 3a/lad 0 TeMaM
«Metamei» u «HemeTamel») B COOTBETCTBUH C TPABHIAMU TEXHUKH
0e30MacHOCTH MpH OOpallleHuHd C BeUIeCTBAaMU U J1a0OPaTOPHBIM
o0opynoBaHuEM; MIPEACTaBIATh Pe3yIBTaThI XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3alliMCH ypPaBHEHWH COOTBETCTBYIOIIUX
peaknuii 1 GOopMYITHPOBATH BHIBOJIBI HAa OCHOBE 3TUX PE3YIIBTATOB
ChopMUpOBaHHOCTH yYMEHUW COONIONATh TIpaBWja  TOJIb30BaHUS
XUMHUYECKON TOCynord | JabopaTopHBIM OOOPYIOBAaHHMEM, a TaKKe
MpaBuiia 0OpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMHU
IO BBIMTOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKHUX OTBITOB
ChopmupoBaHHOCTh ~ yMEHUH  XapakTepU30BaTh  XUMHYECKUE
IPOLECCHI, JIe)KAIUE B OCHOBE MPOMBIIUICHHOTO IMOJIY4YEHUSI CEpPHOU
KHCJIOThI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH NpEACTaBICHUN 00
oOLIMX HAay4YHBIX MPUHLOUIAX M DKOJIOTMYECKUX  Ipobiemax
XMUMHUYECKOTO MPOU3BOJICTBA

XuMus U )KU3Hb. Pacu€rsl

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOH COCTaBISIONICH
€CTEeCTBEHHOHAYYHOW KAapTHHBI MHpA, POJIM XHMHHU B [O3HAHUU
SIBIIGHUW TPUPOABI, B (OPMUPOBAHMU MBIILIICHUS U  KYIBTYpPbI
JUYHOCTH, €€ (QYHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOIUMOW IS
pelleHusT TPAKTUYECKUX 3a7ad U DKOJIOTUYECKH 0O0OCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOMU Cpefie
CdopmupoBaHHOCTH YMEHUU KPUTHUYECKU aHAIU3UPOBATh
XUMHYECKYI0 HWH(OPMAIMI0, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBOW KOMMYHHKAIIMH, C€Th VIHTEpHET U IpyTue)

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBUIa IKOJIOTUYECKU



3.4

3.5

1e1ecO00pa3HOro MOBENEHUSI B OBITY W TPYIOBOH IEATENBHOCTH B
LEIAX COXPAaHEHMsI CBOEIrO 3J0pPOBbS M OKPYKAIOIIEW NPUPOIHON
cpezbl

Oco3HaBaTb OMACHOCTh  BO3JCHCTBUSL Ha JKHUBBIE OPraHU3MBI
OIpEACIIEHHBIX BEIIECTB, NOHMMAs cMbIci nokaszaress 11K, noscHATh
Ha MpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3/ICMCTBHSI HA OPraHU3M UYEJIOBEKa

CdhopMupoBaHHOCTH YMEHUH IIPOBOJIUTH BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TMOHATHUS «MaccoBas JI0Jis BEIIECTBAa B PacTBOPE»,
00BEMHBIX OTHOIIEHUN Ta30B IMPU XMUMHUYECKHX pPEaKLUsAX, MaccChl
BEIleCTBAa WM 00bEMa Ta30B MO HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B pEaKLMU BELIECTB,
TeroBoro 3¢ @dexra peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHUS MaCChl

BCIICCTB, NPEBPAICHUA U COXPAaHCHUA SHEPTIUU
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IIpoBepsieMblii 3J1IeMeHT colepKaAHUS

TeopeTnyeckre 0CHOBBI OPraHUYECKON XUMUH

[Ipeamer opranmyeckol XUMHH: €€ BO3ZHHUKHOBEHHE, PA3BUTHE M 3HAYCHHE B
MOJTYYeHHH HOBBIX BEIIECTB W MaTepHAIOB. Teopus CTPOEHUsSI OPraHUYeCKHX
coenquHennit A.M. bytiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CrpykTypHbie (QOPMYJIBI OPraHUYECKUX BEMIECTB. [ OMOJIOTHS, HW30MEPHSL.
XUMHYECKasi CBSI3b B OPraHUYECKUX COCTUHEHUSX — OJUHAPHBICE M KpaTHBIC
cBs3u. [IpencraBnenue o kinaccupUKAIMKA OPTaHUISCKUX BEIIECTB
Homenknarypa opraHu4eckux COeIUHEHHI (cucTeMaruyeckas) U TpUBHAJIbHBIE
Ha3BaHUs BOKHEUIITUX MPEACTABUTEIIEH KIIACCOB OPTaHUYECKHUX BEIECTB
YrieBo10poibt

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKH psig. Meran u 3TaH —
MPOCTEHIINE MPEICTaBUTENN alIkaHOB: (U3NYECKHEe M XMMHUYECKHE CBOICTBa
(peakuuu 3aMelleHuss M TOpPEHHs), HAXOXKIEHHE B IMPUPOJE, MOJIy4YeHHE U
MIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUM PSAA. DTUJIEH M MPONUIIECH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (M3MUYECKHe M XMMHUYECKHE CBOICTBa
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THUApPATAMM, OKUCICHUS U
HOJIUMEPU3AIINH), TIOJTYYeHHE U TPUMEHEHNE

Ankamuensl: OyramueH-1,3 u wmetmnOyramuen-1,3: cTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus nonumepusanuu). [logydeHne cMHTETHYECKOTO
Kay4yyKa U PE3UHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHSI, TOMOJIOTHYECKUI psil. ALETHIICH —
OpOCTEHIINI TPEACTaBUTENlb AalKUHOB: COCTaB, CTpoeHHe, (U3NYECKUe Hu
XMMHYECKHE CBOMCTBA (peakluy TUAPUPOBAHUS, TAJIOTCHUPOBAHMSI, TUPATAIIH,
TOpeHHs] ), TOTyYeHHE U IPUMEHEHUE

Apenbl. beHzon: cocraB, cTpoeHue, (u3nuUeckMe M XUMHUYECKHE CBOICTBa
(peakuuu TanoreHUPOBAHUS U HUTPOBAHMUS ), TOJIy4€HHUE U TpUMEHeHue. Tomyo:
COCTaB, CTpoeHHe, (Qu3MUeckue W XUMHUYECKHE CBOHCTBa  (peakuuu
TaJIOTEHUPOBAHUS WM HUTPOBAHMS), TOIYyYeHHE M NpUMEHEHHe. TOKCHMYHOCTH
apeHoB. [eHeTnueckas CBs3b MEXKIAY YIVIEBOAOPOJAMH, IMPUHAICKAILMMH K
pa3IMYHBIM KJaccam

[IpupoaHble HICTOYHUKH YIIIeBOIOPo0B. [IpupoHbIii ra3 u nomyTHele HEPTAHBIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

ra3el. Hedts u e€ mpoucxoxaenue. CrnocoObl mepepadoTku HE(TH: MEPErOHKA,
KPEKUHT (TEPMHUYECKUH, KaTaIUTU4eCKuil), muponus. [Ipoaykrel mepepaboTKu
HeTH, MX NMpPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KamMeHHBIH yroiab u
MPOAYKTHI €T0 TIepepaboTKH

Kucnopoconepsxaire opraHuueckie coeIMHEHUS

[IpenenbHBIe OAHOATOMHBIC CITUPTHI. METaHO U 3TAHOJI: CTpOCHHE, (PU3UUECKUE
U XAMHYECKHE  CBOHCTBAa  (peakumM ¢  aKTUBHBIMH  METaJUIAMH,
rajOreHOBOJIOPOIAMH, TOPEHHE), TpUMEHeHHe. BoaopoaHbie CBSI3H MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJa M 3TaHOJa Ha OPraHU3M YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHI. DTUICHIIUKOIb U TJUIEPUH: CTPOCHUE, (PU3UIYECKUE U
XUMUYECKUE CBOMCTBAa (B3aUMOJCHCTBHME CO  IIEJTOYHBIMU  MeETaJJIaMH,
Ka4eCTBEHHAs pEeakiisi Ha MHOTOATOMHBIE CHHUPTHI). [lelicTBHe Ha OpraHu3M
yenoBeka. [[puMeHeHne muiepruHa u dTUICHTITUKOIS

®deHoy:  CTPOCHHE MOJEKYIbl, (UIHUYECKHE U XHMHUYECKHE CBOWCTBA.
ToxcuunocTs denona. [Ipumenenue dhenona

Anbaerunibl U KeToHbl. DopManberu, aleTaabIeTHI: CTPOCHUE, PU3NUECKHUE U
XUMUYECKHE CBOMCTBA (PEaKIMM OKHCIICHWS W BOCCTAHOBJICHUS, Kau€CTBCHHBIC
peakIum), moaydeHue u MpuMeHEHNe

OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbUHasi U YKCyCHas
KHCJIOTBI: CTPOCHHE, (PU3NIECKUE U XUMUUYECKHE CBOMCTBA (CBOMCTBA, OOIIHNE IS
Kjlacca KHCIIOT, peakuus JTepuduKaluu), TMOJIy4eHHe U IpPHUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KUCJIOT. Mblj1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIee ICHCTBUE
Crnoxuble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 ClOKHBIX
a¢upoB. Kupsl. I'maponmu3 xupos. [lpumenenue xupoB. buonoruyeckas posib
KUPOB

VYrieBoapl: cocTaB, KiaccuPUKAlMs YIIeBOJIOB (MOHO-, TU- U MOJHCAaXapuibl).
[moko3a — mpocredmuii MOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYIbI,
(bu3nyecKre U XUMUYECKHE CBOlCTBA (B3auMoeiictBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHa4YHbIM pacTBOpoM okcuga cepedpa(l), BoccTaHOBIEHUE,
Opo’keHHE TIIOKO3bI), HaXOXkJACHHWE B MPHUPOJIE, MPUMEHEHHE, OUOIOTHYecKas
ponb. @otocunTe3. OpykTo3a Kak M30Mep IIIOKO3bl. Kpaxman u 1emnono3a Kak
npupojHbie monuMepbl. CTpoeHue KpaxMana W Iemono3bl. dusznueckue u
XMMHYECKHE CBOMCTBA Kpaxmaina (THIPOJIN3, Ka4eCTBEHHAs PeaKIHs ¢ HOJI0M)
A3oTcoaepKalue OpraHu4ecKue coeauHeHus

AMUHOKHUCIOTHl Kak aM(oTepHble OpraHHUYeckue coeauHeHus. Dusuueckue u
XMMHYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpuMepe IIHIMHA). buonormdeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTu s

benku kak NPUPOAHBIC BBICOKOMOJICKYIIAAPHBIC COCIUHCHHA. HepBI/IqHaH,
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BTOPHYHAs W TpPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWUCTBA OEIKOB:
THJIPOJIN3, ACHATYpAIlHsl, KAUECTBECHHbBIE pEaKIMK Ha OeNKu
BricokoMoneKynsipHble COEIMHEHUS

OcCHOBHBIE TIOHATHS XUMHMHM BBICOKOMOJIEKYISPHBIX COEIUHEHHMNA: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIM, CPEIHSAS MOJIEKYISIpHas
macca. OCHOBHbIE METO/bl CHHTE3a BBICOKOMOJEKYISPHBIX COEIUHEHUH —
HOJIUMEPU3ALIHS U TOJIMKOHICHCAIUS

OKCIIEpUMEHTAJIbHBIE METO/Abl H3yY€HUs BEIECTB M UX IpPEeBpallleHU:
03HaKOMJIEHHE ¢ 0Opa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4dyKoB. [loiyueHne CHHTETHYECKOTO KaydyKa ¥ pe3UHBI

IIpoBepsieMblii 3JIEMEHT COEPKAHMS

TeopeTnyeckre OCHOBBI XUMHUH

XuMuyeckuil snemMeHT. AToM. Sapo aroma, M30TONBI. DJIEKTpOoHHas 000J0YKa.
DHepreTUYecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOHMTaIH, S-, P-, d-3JIEMEHTBI.
OCOOEHHOCTH pacHpeIeICHHs ICKTPOHOB MO0 OPOUTAISIM B aroMax 3JIEMEHTOB
TIEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(UTYpaIus aTOMOB
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema Xumudeckux snementon 1. M.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ilepuoandeckoil CHUCTEMBI
xuMuueckux anementoB .M. MennaeneeBa ¢ COBPEMEHHON TEOpHUEl CTpPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX DSJIEMEHTOB W
00pa3yeMbIX MMH MPOCTHIX M CJIOKHBIX BEIIECTB IO TpyHIaM M IEPHOJIaM.
3HaueHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKU

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOM  CBA3U
(kOoBaJICHTHasl HEMOJSIpHAsT W TIOJIApHAs, HWOHHAsA, MeTauimdeckas). oHbI:
KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHON XMMHUYECKOW CBSI3U
(oOMEeHHBIN U JOHOPHO-AKIENTOPHBIN ). BogopoaHas cBs3b

BanentHocTh. DneKkTpooTpuaTeabHOCTh. CTENEeHb OKUCICHUS

BemectBa MOJIEKYJIIpDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpUCTAIUIMYeCKOW pemérku. lloHsarne o aucnepcHbIX
cucteMax. VIcTUHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBasi J0Js BEIIECTBA B
pacTBope

Knaccudukarus Heopranndecknx coequHeHnii. HomeHkmarypa HeopraHndeckux
BEIIECTB

XuMu4eckass — peaxifusl. Knaccudukamuss  XUMUYECKUX  peakuuid B
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1.9
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2.1
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2.3
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2.5

3.1

3.2

3.3

HEOPraHMYeCKOM M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAaHEHHUsI MacChl BELIECTB,
3aKOH COXpaHEHUs U MPEBPAILCHHS YJHEPTUU MPU XUMUUYECKUX PEAKIIMIX
CkopocTb peakiuu, e€ 3aBUCIMOCTh OT Pa3IMYHbIX PaKTOPOB

OOparumble peakiuu. XUMHYEcKoe paBHOBecue. DakTOphI, BIUSIONIME HA
COCTOsIHME XUMHUYeCKOTo paBHoBecus. [Ipunnun Jle Hlarense
Dnexrponuruyeckas auccouuanus. CuiabHble W cinalbie anekrponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJIas, HEUTpaibHasi, IiesiouHas. Peakiuu nOHHOTO
oOMeHa

OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKITUU

Heoprannueckas xumust

Hemeramnel. [lonoxxenne HemerawuioB B lleproguueckoil cucteMe XMMHUYECKUX
anemenToB J[.M. MenneneeBa u ocoGeHHOCTH cTpoeHus atomoB. dusznueckue
CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yrmeposa)

XUMHUYECKHE CBOWCTBA BAKHEHIIMX HEMETAIIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmmepoma W KpEeMHHUA) W HUX  COCAMHEHHH  (OKCHJIOB,
KHUCJIOPOJICO/IEP)KAIMX ~ KUCJIOT, BOJOPOIHBIX coenuHeHuid). [IpumeHeHue
Ba)KHEHIIINX HEMETAJLJIOB ¥ UX COEOUHEHNN

Meramnel. [lonoxxenne MetamnoB B Ilepuoguyeckoil cucteMe XUMHUYECKHUX
anemenToB /.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS IEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O6mue pusndeckue cBoricTBa MeTauioB. CIutaBbl METAJLIOB.
DIEKTPOXUMHUYECKHUI Psifi HAMPSAKEHUN METAJIIIOB

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpUH, Kaaui, KaJbIIUMH,
MarHui, aJlOMUHUH, I[IMHK, XpOM, JK€Ie€30, Melb) W uX coeauHeHuil. Oomue
croco0bl nmosryyeHust MetayyioB. [IpumeHeHre MeTauioB B ObITY U TEXHUKE
['enetnueckasi CB3b HEOPraHWYECKUX BEIIECTB, MPUHAICKAIINX K Pa3IMUYHBIM
KJj1accam

XuMHUS U )KU3Hb

Ponp xuMum B o0ecredeHHH SKOJIOTHYECKOM, PHEPreTHYecKod M MHUIIEBOU
0e30MacHOCTH, pa3BUTUU MeAULMHBL. [loHATHE O HAydHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIUi

[IpencraBnenus o0 OOIMMX HAYYHBIX MPHUHIUIAX MPOMBIIUICHHOTO MONTYyYeHUs
BaXHEUIINX BellecTB. YeloBEK B MUpE BEIIECTB M MAaTEpPHAIOB: Ba)KHEWILINE
CTpPOMTEIIbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKIO,
KEepaMUKa, Marepuaibl Ui SJIEKTPOHUKH, HAHOMAaTepUallbl, OPraHUYECKUE U
MUHEpaTbHBIE YI0OpeHUs

XuMHUST W 30pOBbE YEJIOBEKA: IIpaBWja HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
MpemnapaToB, MpaBmiia 0€30MaCHOTO UCIIONB30BAHUS MIPEMapaToB OBITOBON XUMUHU

B IIOBCEOHEBHOM KU3HU
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) 1.2.5.2.1. Bcepoccuiickue mpoBepodHbIe paboThI 8 KIacc, XUMHUs
O0QO"AKmnacc"

2) 1.2.5.2.2. Xumus 8 kmacc, DIAOY AI10 "Axkagemusi MUHIIPOCBEIIICHHS
Poccun"

3) 1.2.5.2.3. Xumus 9 knacc, PIAOY AI10 "Axkagemuss MUHIIPOCBEIIICHHS
Poccun"



4) 1.2.5.2.4. 30P "Jlomamnue 3aganus. OCHOBHOE 001iee 00pa3oBaHue.
Xumug", 8 - 9 knacc. AO UznarenscTtBo "l[IpocBemienne"

5) 1.2.5.2.9. Xumus, 8 — 9 xiaccel KOMIUIEKCHBIN 00pa3oBaTeIbHbIH
marepuai no xumuu 'AOY BO MI'TY

6) https://lesson.edu.ru/ Iludporast o6pazoBarenbHas cpeaa Most mKoia ot
MusnlIpocsemienus PO
7) http://him.1september.ru Equnas xomnekuus [{OP: IIpeamerHas KOJUTEKITHS

«XUMUD.


https://lesson.edu.ru/

