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HOACHUTEJBHASA 3AIINCKA

[IporpammMa TIO XUMUU Ha YPOBHE CpeaHETro oO0Iero oOpa3oBaHUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOW MPOrPaMMbl CpeHEro oOlero oOpa3oBaHUs
(®OIT  COO), mpencrabienHbix B  DenepanbHOM  TOCYAapPCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yu€rom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoil
Qenepanny, pealu3ylOUMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrpaMMbl, H
OCHOBHBIX TMoyioxkeHud «Crtparerun pa3BuTHs BocnuTaHus B Pocculickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyUYalOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyainbHbie ToyiokeHuss GPI'OC COO o B3auM0OOYCIOBICHHOCTH IICJICH,
COJIep)KaHus, pe3yibTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
o0uieo0pa3oBaTeIbHOM OpraHu3alliy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM ATAalloOM pealu3aluud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX ILEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
30pOBbI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe 00Opa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEAHEro 0o0IIero oOpa3oBaHus CpeICcTBAaMU y4eOHOTO
npeaMeTa «XHMHS», COACPKAHUE W IOCTPOEHUE KOTOPOIO ONPENEIEHbl B
mporpaMme MO0 XUMHH C Y4€TOM CHelupUKN HAyKd XUMUHU, ¢€ 3HaYeHUs B
NO3HAHWU TPUPOABI U B MaTEepUAIbHOW MKU3HMU OOIIECTBA, a TAKXKe C YUYETOM
oOluMX 1eleil W MPUHLMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuMUSl KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOylo poiib B
COBPEMEHHOM IUBWIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBO# BKJIaJa B (HOPMUPOBAHKE PALMOHATHHOTO HAYYHOTO MBIIUICHHSI,
B CO3/IaHME LEJOCTHOIO MPEJICTABIEHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOH KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XHUMHsI Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJIOTMI HAalpaBi€HAa Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO pPa3BUTHSA UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B cooTBercTBUM € OOMMMH MLEISIMH W TPUHLUUIIAMU CPEIHETO OOIIEro
oOpazoBanusi copepkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYIO MM JUIsi  BBIPpAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
00pa30BaHUsl B pa3IMUHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannyeckas xuMus» U «OOmIas ¥ HEopraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHUSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMHH (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
opraHnyeckoil xumuu. GopMUPOBAHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa conepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4ecKkas XuMus» cPopMUpOBaHa B MPOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOr0 TMOJXO0Ja K U3YyYCHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMU  HA  ONPENENIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce€ OpraHMYeCKOM XWUMHU BEIECTBa
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHUS OPraHHUYEeCKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DBJICKTPOHHBIX
MpEACTABICHU O cTpoeHun BewlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWNU. B Kypce OpraHM4ecko XHWMUHU IMOJIYy4YarOT Pa3BUTHUE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
peACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XUMUUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUs» OOyYaromMMCsl TMPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHUYCCKUX W METOMOJIOTHYECKUX TTO3HITHH,



rIyOKe TOHSATh HWCTOPUYECKOE W3MEHeHHe (QYHKIUA JTOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWN O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xiaccos
AJIEeMEHTaMHU COJIEp)KaHUs, HMEIOUUMHU KYJIbTYPOJIOTMUYECKUH M MPUKIAHON
XapakTep. OTHU 3HAHUA CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XHUMHUH C
JIPYTUMHU HayKaMH, PAaCKPBIBAIOT €€ pOJIb B IO3HABATEIPHOW WM TPAKTUYCCKOMN
NESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHWIO YBAKEHHUS K TIIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU U MPAKTUUYECKHUX MPUIIOKEHUM XUMHH, TOMOTaOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh HWH(MOPMAIHIO
MPUMEHATh €€ JUIsl TIONOJTHCHWS 3HAHWM, PEIICHHWS WHTCIICKTYaIbHBIX |
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a4a4. B 1enom conepxkaHue yuyeOHOro
npenmera «XUMHS»  JAHHOTO  YPOBHS  W3Y4Y€HUS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOYyYaIOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJII TMOHUMAHUS
dunocockux MACH, TaKWX KaK: MaTepuajbHOE EJUHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOEHHEM, TMO3HABAEMOCTh TPUPOJHBIX SBJICHUA NYTEM OKCIIEPUMEHTAa W
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMHU (akTaMu UM TEOPETHUYECCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUN IKOJIOTHYECKUX MpolieM, a
TakKe MPo0JIeM COepeKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XUMHH TOAXOAbl K OIpPEIeICHUI0
comepKaHUsT M TOCTPOCHHS TMpeaMeTa TNpeaycMaTpuBaroT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, HMerOUMX 0a30BOo€ 3HAYECHHE IS
pPasIMYHBIX BHUJAOB JCATEIBHOCTH: PEIICHUS TpoOieM, TOWCKa, aHalu3a |
00paboTku uHbOpMaIuu, HEOOXOMUMBIX TSI TPUOOPETEHHS OTBITA MPAKTHYECKON
U HCCIICIOBATEIBCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHMS XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK ¥ Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus, IPH OMPEACTICHUN
coJlepKaTeIbHONW XapaKTEPUCTUKHU TIeJIed W3Y4YeHUs MpeIMeTa HarpaBlIeHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYCCKON HAyKH KaK 00JJACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOANYECKOW TOYKM 3pPEHHs TAKOM INOAXOJ K OINPEIACICHUIO LENEeN H3Yy4YeHUs
MIpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMs TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (QopMupoBaHuMe CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $I3bIKa HAYKH, YCBOEHHWE M MOHMMAHUE CYUIHOCTU IOCTYMHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB W XUMHUYECKHX pEeaKIMid, HEOOXOIUMBIX HJisi NPUOOPETEeHUs
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
UMEIOIIHX MECTO B IIPUPOJE, B MPAKTUUYECKON U MOBCEHEBHOM )KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHYECKOTO 3KCIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, copeprkaTenbHas XapaKTEepUCTHKA LEJIEeW U 3a7a4 U3y4YeHUs
MpeAMETa B IIporpaMMe Mo XMMUM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero olumero oopasoBanus. CeroaHs B
MpENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHWM OTHAETCA  NPEANOoYTEHHE
NPAKTHYECKONM KOMIIOHEHTE COJAepKaHUs OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTEeIbHON OpraHu3alvy, BIAJCIOIIEr0 He
Ha0OpoM 3HaHWW, a (YHKIHMOHAJIBLHOM TpaMOTHOCTBIO, TO €CTh CHOCOO0aMu U
YMEHUSMH aKTHUBHOTO MOJYYEHHUS 3HAHUU M MPUMEHEHUS MX B pEeaJbHOW >KU3HU
JUISL peIIEHUs TPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM MpU U3y4YEHUM IMpeaMeTa «XUMHUS» JOMHHHPYIOLIEE
3HaUYE€HHUE MPUOOPETAIOT TaKUE LIeNIU U 3a/1a4H, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpOBaHHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dbopMupoBaHue y  OOyYalolIMXCS  KIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS Pa3IMYHBIX BHUJIOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKU MH(POpPMALIUH,
HEOOXOMUMBIX JUIsI TPUOOpPETEHMsI OMbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B I[IO3HAHMM XUMHH, a TakkKe 1 OUEHKH C MO3ULUN
HKOJIOTMYECKON O0e30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHMHUYECKUX
IPOLIECCOB HA OPraHM3M Y€JI0OBEKAa U IPUPOIHYIO CPENY;



pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEH 00yJaroIuUXCcsi: CIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA U aHAIM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOUIUXCA aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, NMpPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOexXJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPABIIEHHOCTH XWMHUHU, €€ BaXXHOH POJM B PEIICHUH TJIOOANBHBIX MPOOIeM
paIOHAIBHOTO MPUPOJIONOIB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexKHOTro
OTHOIIEHUS K NPHUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKXKE NPHOOPETEHUs OIbITa
WCIIONIb30BAaHUs TOMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOWEro 0Opa30BaHUS MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOHN oOnactu «EcTecTBeHHO-HayUHbIE
MPEeIMETHD.

OO111ee 9nciio 4acoB, OTBEIEHHBIX JJI1 U3YUEHHUS] XMMHUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Helelo).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMUM

[IpeameT opraHnyecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepHaioB. Teopus CTPOECHHS OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE MOJI0KeHUSI. CTPYKTYpHBIE (OPMYJIIbI
OpraHMYecKUX BeulecTB. l'omosiorusi, wu3omepus. XUMHYECKas CBI3b B
OpraHUYECKUX COETUHEHUSX — OAMHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBnenre o kiaaccU(pUKAIMM OpraHUYEcKUX BemecTB. HomeHknaTypa
OpraHUYeCKUX COEIMHEHHA (cHcTeMaTHuecKas)) W TpUBUAIbHBIE HAa3BAHUS
BAKHENIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX IPEBPALCHUMN:
O3HaKOMJIEHHE ¢ 00pa3llaMHd OpraHMYECKHX BEIIECTB W MaTepuajaMd Ha HuX
OCHOBE, MOJICTUPOBAHHE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE H
ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX BELIECTB
P HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psaa. MeraH u 3TaH —
MPOCTEUILINE TPEACTABUTENIN aJIKaHOB: (DU3MUYECKME U XHUMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIM AJIKEHOB: (DU3UYECKME M XHUMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATALUU, OKUCICHUA W
MOJIMMEPHU3ALINH ), IOTYYEHUE U IPUMEHEHUE.

Anxaauensl: OyragueH-1,3 u metwiOytaguen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINN TNpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMHUYECKUE CBOMCTBA (pEaKkUHUH T'MIPUPOBAHMS, FAJIOIN€HUPOBAHMS, THApPATALUH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MUECKHEe M XUMHYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS W HUTPOBAHUA), MOJYyYEHUE U NpUMEHEHuE. Toryon:
cocmas, cmpoenue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJyYeHUue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTnmyeckass CBSI3b MEXIY YIVIEBOJOPOJAMH, NPUHAMIEKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpupomHbBI ra3 W MOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHH, KaTaauTHueckuil), nuposus. [IpoaykTs
nepepaboTku He(TH, UX IPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3lamMH TIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedpts» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJI  YIJIIEBOJOPOIOB H
raJIor€HONPON3BOIHBIX, IPOBEACHUE HPAKTHUYECKON pabOThI: MOJIyYEHUE 3TUIICHA
Y U3y4YEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuu (maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM MPOAYKTA PEAKUMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHblE  OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHON: CTPOECHHE,
¢usznyeckue M XHUMHUYECKHE CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), MpUMEeHeHue. BoIopoaHbie CBSI3M MEXIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MeTaHoa ¥ 3TaHOJa Ha OPTraHu3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OJTWIEHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBUE CO LIEIOYHBIMU
METaJulaMH, KaueCTBEHHasi peaklus Ha MHOTOATOMHbIE CHUpTHI). JlelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

deHOoM: CTPOCHHE MOJICKYJbl, (U3NUEeCKHe U XHUMHUYECKHUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue denona.

Anpneruaipl U kemouwvl. DoOpMaNbIETHUl, alETAIbJICTUI: CTPOCHUE,
dus3nueckne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TOJIYYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U
YKCYCHasl KHCJIOTBI: CTPOCHHUE, (PU3NYECKHEe W XMMHUYECKHE CBOMCTBA (CBOWCTBA,
oO1ue I Kiacca KUCJIOT, peakius 3TepuuKaIiim), mojJydyeHne 1 mpuMeHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBHE.

Cnoxnple 2GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ uaponus
cnoxHbIX 3upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xxupoB. buonornveckas
POJIb JKUPOB.



VYrineBompl:  cocTtaB, KiaaccuuKanus — yriaeBogoB  (MOHO-, AW- H
noJyiucaxapuibl). ['oko3a — nMpocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYEeCKHMe U XUMUYECKHE CBOWCTBA (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okucieHne amMmmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHPOJE, MPUMEHEHUE,
ouonoruueckas posb. @otocunres. PpykTo3a Kak H30MEpP TIIOKO3bI.

Kpaxman u nemnnrono3a kak npupoaHbie monuMepbl. CTpoeHHe Kpaxmana u
HeJUTion03bl.  PuU3nyeckne M XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIIHU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHS BEIIECTB W WX MpEBpalICHUM:
MpOBEJCHNE, HAOIOIEHUE W OIMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE AITaHONA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaerunnos (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
MPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOPa YKCYCHOW KUCITIOTHI.

Pacuérnrie 3amaun.

Boluucienuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MJIM MPOTYKTOB PEAKIIUN).

A3zoTcoieprKaIie OpraHnuecKue COSTMHEHMS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE OPraHUYecKre coequHeHus. Duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpUMepe TiuiuHAa). buojornyeckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupojHBIE BBICOKOMOJEKYISpHBIE coeAnHeHus. l[lepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl W3YYCHHUS BEIIECTB W HX MPEBpaICHUMN:
HaOJI0/ICHNE 1 ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINH OEIIKOB.

BbicokomosiekyIsipHbIe COeTUHEHUsI

OcCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHECHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINU, CPEIHSIS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
MOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

DKCIEepUMEHTAIBHBIE METOJbI HW3YYCHHUS BEIIECTB W WX TPEBpAlICHUHN:
O3HaKOMJIEHHE C 00pa3laMy MPUPOJIHBIX M MCKYCCTBEHHBIX BOJOKOH, TIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanmm3zanust MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCS uepe3 HCIIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK W IOHATHM, SABIIIOLIUXCSA CUCTEMHBIMH JUIA OTIEIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJIEHUE, HAyYHBIH (akT, rUnoTesa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

@dusnuka: MaTepus, SHEpPIrus, Macca, aToM, DJJEKTPOH, MOJIEKYJIa,
DHEPTeTUYECKUA ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJOrMYECKH AaKTUBHbIE BemlecTBa (O€IKH, YTIEBOIBI, KHPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHU,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE MPENapaTsl, MaTEpUAIIbI U3
HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBlL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALIUS AaTOMOB.

[Tepunoanueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOoHA U [lepuognyeckoil CUCTEMBI
xuMudeckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUUYECKHX OJJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM U MEPUOJaM.
3HavYeHue MePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcKas CBA3b. BUIbl XUMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJSpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3MbI
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH U JTIOHOPHO-
aKLenTopHslii). BopoponHas cBsi3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI U aHHOHBL.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. TUIMbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 101 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYEeCcKas CBA3b HEOPTAaHWYECKUX BEIIECTB,
MPUHAJIEKAIMX K PA3JIUYHBIM KJIacCaM.

Xumudeckass — peaknms. Krmaccubukamuss — XMMHYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMUHU. 3aKOH COXPAHEHHS MacChl BEILECTB,
3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUH TPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WM HUX MPEBPAIICHUMN:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenneneeBa», U3y4eHHE MOJACNIECH KPUCTALIMYECKUX PEHIETOK, HAOMIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJaOOPATOPHBIX OMBITOB (pa3ioKeHUe MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KATaIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIHHOTO WHAMKATOpPA, pEaKIUh HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTHUECKON padoThl «BiusiHue pa3nuuHbix GaKTOPOB HA CKOPOCTh
XUMHUYECKOUN pEeaKium».

Pacuérnrie 3amaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCIOJIb30BAHUEM IOHATHUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranunyeckasi xumust

Hemeranmner. Ilonoxenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sjaeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAUIOB (Ha TIpUMepe
KHCJIOpO/a, cephl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BA)KHEMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) W WX  COCNMHECHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.



Meramnel. 1lonoxenne meramnosB B llepuonnueckon cucreMe XUMHYECKUX
sanemeHToB [I. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUN METAILIIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPUM, KaJuil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUN.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUSI BEUIECTB W HUX MPEBPAILCHUI:
M3ydeHUE KOJUICKIMN «MeTauibl W CIUTaBbD», OOpa3lloB HEMETAUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIIOJICHUE W OINHCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA AJTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0YeH, KaYeCTBEHHBIE PEaKI[MU Ha KaTUOHBI METAJIIOB).

Pacuérnrle 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECCTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYSCKOM, SHEPreTHYECKON U IHIIECBOM
0€30MacHOCTH, Pa3BUTHM MeIUUUHBL. [IOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeactaBnennss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJyYEHUS] BAKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEWILIHWE CTPOUTEIIBHBIE
MaTepualbl, KOHCTPYKIHOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEpamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHus.

Xumusi ¥ 3J0pOBbE YEJIOBEKA: IMpaBHJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0E30MaCHOTO HCIOIB30BAaHUS MPENnapaToB OBITOBON XWMUU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MeXNOpeaIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOmmIeH |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEpe3 UCIOIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUH, TakK W TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMM JJIS1 OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOIUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SBICHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHum3M, JKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHoJIOTUs: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHUILIECBAs
MPOMBINICHHOCTh,  (papmalieBTHUecKass  MPOMBINLUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJaronMMucs TPOrpaMM CpeIHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoil OCHOBOW  JUIs
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpPaMM CPEAHEro OOIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BBIJICICHBI CIEAYIONINE COCTABIIAIONIHUE:

OCO3HaHUE OOYYAIOUIMMUCS POCCUMCKOW TIpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

LIEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMUYHOCTH Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYy4aroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIEITOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYUE NMPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH
L[EJIA U CTPOUTD KU3HEHHBIC JIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MNpeAMeTa «XUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONM U BOCIUTATEIbHON JESTEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
U ujeajaMyd POCCUHCKOTO Tpa)KJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMHd W MpaBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI MpeaMera «XUMHUSD»  OTPaKaroT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIILBHOW W MPAKTUYECKOM JesTEIbHOCTU
oOyyaromuxcsl Mo peajln3aluy MPUHIATHIX B 00IECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

OCO3HaHUs 00Y4arOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

NOPEICTaBICHUS O COLMAIBHBIX HOPMax W TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJBHBIX 3a/]a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IpU aHAJIN3€ Pa3INYHbIX BUIOB yUeOHOU NEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHNS

LEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTEYECTBEHHON XUMUU;

YBaXEHUSA K NIPOLECCYy TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOIrO, YTO JOCTH)KEHHS HAyKH €CTh pEe3yJIbTaT
JUIATENIbHBIX ~ HAOJIONEHUH, KPONOTIMBBIX SKCHEPUMEHTAIBHBIX  IOHCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTHKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTMBOB B IMOJYYEHHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs 1IEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU EATEIBHOCTH;

NOHUMAaHUS LEHHOCTH TpaBWI HMHAUBUAYATBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIKX 30POBBIO U )KU3HU JIOJIEH;

OCO3HaHUS MOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpeOJIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATENIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B pELIEHUWM MPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIpaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IKOJbI);



HWHTEpeca K MPAKTUIECKOMY M3yUYCeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHON TPACKTOPUU
oOpazoBaHus, Oyaymiel mnpodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K IPHUPOJIe, KaK HCTOYHHKY
CyIIECTBOBAHUS KU3HU Ha 3E€MIIE;

MOHMMAaHUsl TJ00aJbHOIO XapakKTepa HKOJIOTUYECKUX MPoOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMHUH IS
pELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, TMPUHOCAIIUX BPEH  OKPYKAKOIIEH
IPUPOJIHON cpejlie, YMEHHS IMPOTHO3WPOBATh HEOJIArONMPHUSATHBIE SKOJIOTHUYECKHE
MOCJICACTBUA NPEAINIPUHAMAEMBIX JEUCTBUM U MIPEIOTBPAIIATH UX;

HAJINYUA PA3BUTOr0 SKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIlbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS UMHU B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CHenu(PUKU XUMUM KaK HayKd, OCO3HaHMS €€ poJiku B
(GbopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM I11eJIOCTHOTO
npeACcTaBiIeHUs] 00 OKpYy’KarollleM MHpE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTESH MW PEIICHHH MPOOJIeM COXpaHCHHUS
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BaXXHOW pOJHA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHU MEAMIIMHBI, OOCCIICYEHUU YCIOBUM
YCHEUIHOTO TpyJla W ODKOJOTMYECKH KOM(POPTHOW IKU3HU KaXKIOrO 4WICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJ0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJydyaeMble 3HAHMS I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIET0 MHUpa U
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4yHbIX (AKTOB M UMEIOIIMXCS JAHHBIX C IEJbI0 MOJIYy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA JUIS
pelieHus nNpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEIOBATEIIBCKOM AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUI 1O XUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMHU TOTPEOHOCTIAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3IUYHbIX cepax MpodeccuoHaTbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4€OHOTo mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MMOHSATHS, OTPaXKAOIINE
IIEJIOCTHOCTh HAyYHOHW KApTUHBI MHpa U CHEMU(GUKY METOAOB IIO3HAHWS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHSs, SBIICHUC,
polece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, Ucclie0OBaHNe, HAOI0/IeHNEe, U3MEPEHUE, IKCTIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBarome dbopmHpoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyJaromuxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yHUBEpCAJIbHBIC yueOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COLMAIBHOUN MTPAKTHKE.

MertanpeaMeTHbIE pPE3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI0O3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU MO3HABATEJIbLHBIMHA
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENETATh LIENU JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI I€ATEIHOCTH C TOCTABJICHHBIMHU LIESIMU;

HCMOJI30BaTh IMPH OCBOEHUU 3HAHWUW NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIAEIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHMS M KPUTEPUH I KIacCU(UKAIIMM BEIIECTB H
XUMHUYECKUX PEAKIIUN;

yCTaHABIMBATh MPUYMHHO-CICICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyKJeHUS (MHAYKTHBHBIC, JACAYKTUBHBIC, TIO
AHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOIBI M 3aKITFOUCHHS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONb3yEMbI€ B XUMUM CUMBOJIMYECKUE
(3HaKOBBIC) MOJIENIU, TPEOOPA30BLIBATH MOICIIbHBIC MTPEACTABICHUS — XUMUYECKHUM
3HaK (CHMBOJI) D3JEMEHTa, XUMHUYecKas (opMmynia, YypaBHEHHE XHUMHUYECKOU
peaKknuy — TPU PEIICHWH YyYeOHBIX MO3HABATEIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHUS IS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHA:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XWMHUYECKHX
peaKkuui;

(bopMyITUpOBATh LIENH U 33[]a4H UCCIIETOBAHUS, HCIIOIH30BATh IIOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYyTHUpPOBaHHBIE BOIMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHUS THUTIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HABBIKAMU CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (OPMYyIUpPOBATH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIaHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUUECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHHOMY
MIOWCKY METOJIOB pENICHUS TMPaKTHUYECKHX 3a7ad, NPUMEHCHUIO pPa3IMYHbBIX
METO/I0B MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpHUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX WHPOpManuu (HAydHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHMOpPMALIUK, HEOOXOIUMOW Il BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpadyKy, JUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEICTBA TMpU paboTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHSATh MEXKIpeaMeTHbIe (pu3nyeckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ AUAJIOTa W/HUITU
JTUCKYCCUHW, BBICKa3bIBaThb  HUACH, (HOPMYIUPOBaTh CBOM  TPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro mpoekTa u (hopMyIupoBaTh BBIBOJIbI
M0 pe3yybTaTaM MPOBEACHHBIX HCCICAOBAHUIN IyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHA MHEHUSMH.

OBJajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH JI€HCTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEIHHYIO
NEeATEIBHOCTh, ONpenesas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEAaraéMblii ajiroput™M JACHCTBUU mpu
BBITIOJIHEHUU YYEOHBIX UM HCCIEAOBATENbCKUX 3a7a4, BBIOUpaTh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOITYYEHUS HOBBIX 3HAHHUU O
BEIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHaIHN3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»)
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npuponabl, B  (QOPMHUPOBAHMUM MBINUICHUS W KYJbTYpbl JUYHOCTH, €&
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAMMOM JIJIs1 peLICHUs IPAKTUYECKUX 3a7a4
U DKOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/10POBBIO U IPUPOIHOU
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATa0IINE TMOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHasi gopmyina (pa3BépHyTas M COKpallEHHAas), MOJIb, MOJISIpHas
Macca, MOJSIPHbIH O0O0BEM, YIJIEPOAHBIN CKeJeT, (QYHKIHMOHAIbHAs TpYIIa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTJIE€BOJOPOIbI,
KHCIIOPOJ, M a30TCOJAEpXAIIUE COCAUHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChI BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJIYYECHUH MU
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMIIUX OPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHMM BBIABJIATH XapaKTEpHbIE NPU3HAKU IOHATHIM,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
COCTaBJICHUS] MOJIEKYJIAPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
GopMyn OpraHMYECKMX BEUIECTB W ypPaBHEHUH XUMHUYECKUX PpPEAKIUH,
M3rOTaBIMBATh MOJENHM MOJIEKYJ OPraHMYECKHMX BELIECTB JJISl MIUTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS];

c(OPMUPOBAHHOCTh YMEHUU YCTaHABIMWBATH MPUHAMJICKHOCTh H3YUECHHBIX
OPraHMYeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHu (yriieBOJOpPOAbl, KHUCIOPOA U a30TcoJepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpPHUBOAWTH TPUBHAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, IPOIMWJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHUH, (EeHOJ, (pOopMalbIErull, aleTaibAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OMNpPENEIsITh BHJbI XUMHYECKOM CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIEC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSITHh TMOJOXKEHUS TEOPHUH CTPOCHUSA
opranuveckux BeimiectB A. M. bytieposa juist 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS]; 3aKOH COXPAHEHHs MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
¢usznyeckue W XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTUJICH, MPOMNWJICH, aleTUJICH,
Oyranuen-1,3, metunodyramuen-1,3, OC€H30JI, METAHOJ, ATAHOJ, AITHJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJIeTHl, MypaBbUHAsl M YKCYCHas KHCIJOTHI, TJIIOKO3a,
KpaxmaJ, HEJII0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTFOCTPUPOBATh F'€HETUYECKYIO
CBSI3b MEXIy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PpEaKIUi ¢
UCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Colpbid (He(PTh, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

chOpPMHUPOBAHHOCTh yMEHHMHA TPOBOJUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuuu IO H3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHUI 00 OCHOBHBIX
METOJaX HAayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3yYEHUH BEILECTB U
XUMHUYECKUX ABJIEHUH (HaOM0eHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIOJb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHMUS JUIs TPUHATHS pelIeHUHd B
KOHKPETHBIX JKU3HEHHBIX CHTYyallsX, CBSI3aHHBIX C BEIIECTBAMH H UX
MPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHM COOIOaTh MpaBUiia MOJb30BaHUS XUMUYECKON
OCYJIOM W J1TabopaTOpHBIM 000pYJIOBAaHMEM, a TaKKe MpaBuia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSMH IO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHUHN TUIAHUPOBATh W BBHIMOIHITH XUMUYECKHIA
AKCIIEPUMEHT (IIPEeBpAICHHs] OPraHUYECKUX BELIECTB MPU HArPEBAHUU, MTOTYUCHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, KAaueCTBEHHbIE PEAKIMH OPTraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHMM, LBETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHuu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAHHUEM, NPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alHucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHAJU3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJNy4YaeMyl0 M3 Pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOMU
uHpopmaruu, THTEpHET U IpyTUX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOAaTh  MpPaBWIA  AKOJOTHYECKU
[IeJ1eCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOW JCSATEIBHOCTH B LEJSAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpYXKAlOLIEd MNPUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHMMAasi cMbica nokazarens [1JIK, moscHATh Ha mpuMmepax CrocoObI
YMEHBIICHUSI W NPEAOTBPALICHUS WX BPEIHOTO BO3JACKUCTBUAS HA OpPraHU3M
YEJI0BEKA;

JUIsE OOyYaronIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHUYECKUX SIBIICHUM;

JUISL  CIENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa njs 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImas M HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPA, POJM XUMHU B TIO3HAHWU SIBIICHUM
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJI peIICHUs IPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IPUPOHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe MOHATHS (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIILHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKasl CBSA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peiéTka,
TUNBl  XUMHYECKUX  PEaKIHH, PpacTBOpP, JJICKTPOJUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JUCCOIMAIMS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOW Juccoumnanuu, nepuoandeckuii 3akoH JI. M. Menpeneesa,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (HDAaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIydYeHUU U 0€301acCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIE MPU3HAKH TMOHITHIA,
YCTAHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHMUYECKYI0 CHUMBOJIUKY IS
cocTaBieHHs] (OpMYyJ BEIIECTB W  YPAaBHEHUH XHWMHUYECKHX  pEaKIHil,
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHasibHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEWIECTB (YrapHbl ra3, YIVIEKHCIBIM ra3, amMMmHuak, raméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs COJA, IUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUINYECKas, BOJAOPOJIHASA) B COCTMHEHUAX, TUI
KPUCTAJUIMUECKON PpEHIETKH KOHKPETHOTO BeIleCcTBAa (aToMHasi, MOJIEKYJspHas,
MOHHAs!, METAJUIMYECKAs ), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHABIINBATh MPUHAIIIEKHOCTD
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBY K OIpPEAECIEHHOMY KiacCy/TpyIe
COEIMHEHUH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOLTYIO, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKuX 3eMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cHCTEMBI
xuMuueckux snemeHToB JI. M. MenpaeneeBa, HMCIONB3ys IMOHATHS «s-, P-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHMU
110 Iepuoaam u rpynnaMm llepuoanueckon cucrembl XuMHUECKUX d1eMeHToB /[[. W.
Menneneena;

c()OPMUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (ONMUCHIBaTH)  OOIIKE
XUMHAYECKUE CBOMCTBA HEOPTraHWYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KAATh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEXIY HEOPraHWYECKHUMH
BELECTBAMH C TIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIIACCU(PUIIMPOBATH XMMUYECKHE PEAKIMHU TI0
pa3IMYHBIM TMPU3HAKaM (YUCIY U COCTaBy pEarupyrolliux BEHIECTB, TEMJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHI COCTaBIISATh YpPABHEHUS PEAKIMIl pa3IMnyHBIX
TUIIOB, TIOJTHBIE M COKpALIEHHBIC YPABHEHUsI PEAKIMl HOHHOTO OOMEHA, YIUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



cOpPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKUWH, MOATBEPKIAIOLINE
KaueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHWYECKUX BEUIECTB, pPacloO3HaBaTh
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXKallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOM KUCIOTHI, aMMHAKA, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAYyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMHUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
HOHATUS «MaccoBas JOJisl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO W3 YHYACTBYIOUIMX B PEaKUUU
BEILIECTB, TEIUIOBOr0O 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHHS SJHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHM COOIOAATH MTpaBUila OJb30BaHUS XUMUYECKON
OCYJIOM ¥ J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe IMpaBujia OOpaIIeHHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peaklMy MOHHOTO OOMEHA, KaueCTBEHHbIE peakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metaimey U «HeMmeramibl») B COOTBETCTBUM C NpaBUJIaMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NOPENCTaBIATh PE3yNbTaThl XWMHUYECKOIO OJKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUH COOTBETCTBYIOIUX pEaKIUil U (OpMYyIHMpOBATHh BHIBOJLI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIUH, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COOMIOZaTh  TpPaBWIA  DKOJOTUYECKU
[[eJ1ecCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUsI CBOETO 3J0pPOBbS U OKPYXKAIOIIEH NPUPOAHONU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA )KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHUS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

A O0YyYaromMXcsi ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCSA: YMEHHWE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KosauuecTBo yacoB

HaumeHoBaHue pa3aeioB U TeM DJIeKTpoHHbIE (HH(POBHIE)
Ne n/m Konrpoabnsie | Ilpakruyeckue

NPOrpaMMblI Bcero o0pa3oBaTejibHbIE pecypchl

padoThI padoTshI

Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMHH

[IpenMeTr opraHuYeCcKON XMMHUU. https://academy-

11 Teopus cTpoeHUs OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHeHnuit A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Paznen 2. YrieBoaopoasl

[penesbHbIE YIIIEBOIOPOIBI — https://academy-

2.1 P yr P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATIar®T ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHbIe yriIeBOJOPOIB: https://acadenmy-

2.2 P yr POXRL: 6 0 0 content.apkpro.ru/lesson/4038171e-
TKCHET, ATTKATHCHEL, ATKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApOMaTHYECKHE YTIIEBOIOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOZRIRIE HETORHIIA 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOOB U HX TiepepaboTKa
Hroro o pasueny 13
Paznea 3. Kuciiopoa- u asorcoaepxxamme OpraHudecKue coelMHeHn st
https://academy-
1 . D
3 Criupret. dexon 3 0 0 content.apkpro.ru/lesson/5439c18b-



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/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
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://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 71694f

Anpneruapl. KapOOHOBBIE KUCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664h319-
TIOXKHEIE 3P 0ba3-4945-b076-cb7ae5858b90
https://academy-

3.3 VrieBoanl 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
https://academy-

34 AMUHBL. AMUHOKHCIIOTEL. beiku 2 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Htoro no pazneny 13
Pa3nes 4. BoicokoMoJIeKYJISIPHbIE COeIMHEHUSI
4.1 [Tnactmaccel. Kayuyku. Bonokna 5 https://lesson.edu.ru/04/10
Hroro no paszneny 5
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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/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
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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

11 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHH
Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. MenjeneeBa
1.2 .M
Crpoenne pemecrsa. Muorooopasue 7 0 0 https://lesson.edu.ru/04/10
BEIICCTB
13 XUMHYECKUE peakliuu 12 1 1 https://lesson.edu.ru/04/10
Hroro no pazneny 22
Pa3nen 2. Heopranmueckasi XuMust
2.1 Meransl 4 0 https://lesson.edu.ru/04/10
2.2 Hewmeramnsr 3 0 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPIAHHCCKHX H OPIaHHHCCKHX 2 1 0 https://lesson.edu.ru/04/10
BEIIICCTB
Hroro o pasueny 9 https://lesson.edu.ru/04/10
Pa3znen 3. XumMus 1 )KU3Hb
3.1 XuUMHS U )KU3Hb 3 0 0 https://lesson.edu.ru/04/10
Hroro no pasneny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



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

HOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KoauuecTBo 4yacoB
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTposabubie | IlpakTuueckue
n/n Bcero U3y4eHUusi | oOpa3oBaTeibHbIE PeCYPChI
padoThbI padoThbI
[IpenMeTr opraHuyeckol XUMHu, https://academy-

1 e€ BOBHHKHOBCHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HA4YCHHE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OpraHUYECKUX https://academy-

2 coenurenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE TTOJI0KEHUS ab0e-4c59-9dcf-20517ae4b52e
OCHOBHBIE TIOJIO)KEHUS] TEOPUU https://academy-

XUMHUYECKOTO CTPOCHMS content.apkpro.ru/lesson/726ee099

3 1 0 0 -e1a9-410f-b8be-b4ch589aead1
[IpenenbHBIE YTIEBOJOPOIBI https://academy-

4 Ap _ * POARL 1 0 0 content.apkpro.ru/lesson/258ddc06-

JIKAHBL: COCTAB 1 CTPOCHAE, ec23-473c-b3d7-ed82fcaddd02
TOMOJIOTUYCCKHHU pAL
https://academy-
AJIKaHBL.
5 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenesHbie https://academy-

6 A ) 1 0 0 content.apkpro.ru/lesson/4038171e-
YTICBONOPOABL. ATIKCHPT: 4158-4bd1-ae98-18dc1cfb9399
COCTaB U CTPOCHHE,CBOMCTBA
A

7 HIKCHET 1 0 0 https://lesson.edu.ru/04/10



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

Ankanuensl. Kayuyku.
byranuen-1,3 u
MeTmioyraauen-1,3. [lonyduenne
CHHTETUYECKOI0 KayuyKa 1
PE3UHBI

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

AJIKMHBI: COCTaB M OCOOEHHOCTH
CTPOEHHUSI, TOMOJIOTHUECKHUH PsIJL.
AneTuneH — npocTerimmi
MIPEACTABUTEND AIKUHOB

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

10

ApomMarudeckue
YTJIIEBOAOPOABI. APEHBI:
OEH30J1 U TOJYOI.
TOKCHYHOCTH apeHOB

https://academy-

content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

11

O060011IEHNE CBENEHUN 00
YIJIEBOAOPOAAX

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

12

IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOOB: IPUPOIHBIN a3
" IOITYTHBIC HC(l)TSIHI)IC Tas3bl,
HEPTb U IPOAYKTHI €€
nepepadoTKu

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

13

IIpupoaHbIE HICTOYHUKHI
YTJIEBOJOPOIOB: IIPUPOJHBIN a3

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



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

¥l TIONTyTHBIC HE(TSHBIE Ta3bl,
HEPTH U IPOAYKTHI €€

nepepadoTKu
14 KaMeHHBIH yrob 1 ero https://lesson.edu.ru/04/10
nepepaboTka
15 [ToBTOpeHHE 1 0000IIEHNE
3HaHU# 00 yriIeBoA0pOIaxX
K 0

16 ORTPOIBHA pabota Mo https://lesson.edu.ru/04/10
pazzeny «YTIeBOJIOPOAb)

[IpenenbHbIE OHOATOMHBIE https://academy-

17 CIHPTHI: METAHOJ M ATAHOII. content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad 71694f
MHoroaToMHBbI€ CITUPTHI: https://acadenmy-

18 PTBL content.apkpro.ru/lesson/461aa9c8-
PTHICHITTHKOID H HMHCPHIH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 buznyecKkue U XuMHU4ECKHe content.apkpro.ru/lesson/649883h8-
CBOMCTBA, IPUMEHEHUE 7c5f-4f16-896e-10a2278b08f1
Anbaerupl U KETOHBI https://academy-

20 o ' content.apkpro.ru/lesson/8664b319-

OPMATHACTHI H Oba3-4945-h076-ch7ae5858090
areTaJbpIerua. AeToH
OIHOOCHOBHBIE IIPE/IETbHBIE https://academy-

21 KapOOHOBBIE KHUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHas U YKCyCHas 3438-4b57-a3ec-ba0f9fe63c0d
Crnosxubie 3¢upsl. XKupbl https://academy-

22 content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4dof



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/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/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/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

VriieBoabl https://academy-

23 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
AMUHEBI https://academy-

24 content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
Awmunoxkuciorsl. benku
https://academy-

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

26 T'enerrriecxas CBA3E MEXIY content.apkpro.ru/lesson/9834d408-
KJIacCaMU OPTaHMYECKUX 386d-444a-8de3-7efba8b98cdb
COCIUHEHUN
[TpakTnueckas pabora. .

Wnentudukaius opraHndeckux https://academy-
27 BEII[CCTR content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
I1 000

28 OBTOUpeHHe 11 ODODIHEHHE https://lesson.edu.ru/04/10
3HAHHUIA O KUCIIOPOA- U
a30TCOJEPKAIINX
OpraHHYECKUX
COEIUHEHUAX
KonTponbnas padora no

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

«Kucnopoa- u azorconepxaine
OpPraHUYECKHUE COSTUHEHUS

30

buorexsonorus

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



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/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/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://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/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

[Tomumepsl. IckyccTBEHHBIE
MOJIMMEDBI.

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

31 1
CuHTEeTUYECKHUE https://lesson.edu.ru/04/10
32 HOJIUMEPBI 1
[TpakTrueckas pabora.
33 1 https://lesson.edu.ru/04/10
Pacno3naBanue miacTMmace
1 BOJIOKOH
34 [ToBTOpEHME M 0000IIEHNE } 1
MaTepuaia Kypca OpraHu4eckou
XUMHUHU
OBIIEE KOJIMYECTBO 34

YACOB ITIOITPOT'PAMME



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara ungposBbie
Tema ypoka KourpoJubnbie | IIpakTuyeckue A p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE CBEICHHSI O CTPOCHHUHU
1 A P 1 0 0 https://lesson.edu.ru/04/10
aToma
[TepuoanueckascucreMa XUMHUECKUX
anemeHToB J[. 1. Menneneesa u yueHue
2 A A i 1 0 0 https://lesson.edu.ru/04/10
0 CTPOEHUU aToMa
CraHOBJIEHUE U pPa3BUTHE
MEPUOINYECKOT0 3aKOHA U TEOpUU
XUMHUYECKOTO CTPOCHHUS.
3 P 1 0 0 https://lesson.edu.ru/04/10
HMonnas xumudeckas c¢BSI3b U MOHHEIE
4 KPUCTAJTIMYECKHUE PEIIETKHU. 1 0 0 https://lesson.edu.ru/04/10
KoBasieHTHast XuMuueckast CBsi3b.
ATOMHBIE U MOJIEKYJISIPHBIE
5 Y 1 0 0 https://lesson.edu.ru/04/10
KPUCTAJUINYECKHUE PELIETKH
6 Merammyeckas XMMHYECKasl CBA3b 1 0 0 https:/lesson.edu.ru/04/10
7 Bo0pOHAs XUMHYECKast CBSI3b 1 0 0 https://lesson.edu.ru/04/10
8 Honumepsl 1 0 0 https://lesson.edu.ru/04/10
JucnepcHbie CUCTEMBI
9 1 0 0 https://lesson.edu.ru/04/10



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

10

Penrenue 3amau

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

11

Knaccudukanmst XaMUUECKHX peakIuii B
HEOPraHUYECKOU U OpraHu4eCcKOn
XUMHH. 3aKOH COXPaHEHUS MacChl
BEILECTB; 3aKOH COXPAaHEHUs U
[IPEBPAILECHHS SHEPTUH [P XUMHYECKUX
peakuusax

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

12

Knaccudukanuss XaMUYECKHX peaKiiui

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

13

CKOpOCTh XUMUYECKUX PEAKITUH.

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

14

OO6paTUMOCTh XUMUUYECKUX PEAKITH.
XHUMHYECKOE PAaBHOBECHE U CITIOCOOBI €T0
CMEIIEHUS

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

15

DIIEKTPONUTHYECKAs TUCCOLUALIMSL.
Peaknnu nonHoro ooMeHa.
I'maponn3 opraHudecKux u
HEOPraHUYECKHUX BELIECTB

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

16

I'unponus

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

17

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [TonsTre 00 anexTponuze
pacIiaBoB U pacCTBOPOB COJIEH

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

18

DIIEKTPOIN3 PacIIaBOB U
pactBopoB. [IpakTnueckoe
MPUMEHEHHUE AIIEKTPOIIN3a

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

19

OKHUCINUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. DIEKTPOIH3

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



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

[IpakTuueckas pabora. «Pemenue

20 HKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TEME https://lesson.edu.ru/04/10
"XUMUYECKUE PEAKIUN
[ToBTOpeHHE 1 0000IIEHNE TEM

21 «CTpoeHI/Ie BCIICCTB» U «XHUMHUYeCKHe https://lesson.edu.ru/04/10
peakIum»
KourpomnbHas padbora mo tema

22 HTPOJIbHAA paboTa IO TeMam https://lesson.edu.ru/04/10
«CTpoeHue BEemecTB» U « XUMUYECKHE
PEaKIIHI
Meranibsl

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

24 METAILIRT https://lesson.edu.ru/04/10
Heoprannueckue u opraHu4ecKue

25 KHACJIOTBI https://lesson.edu.ru/04/10
H

26 COPTAHIMHCECKHE H OpTAHIHCCIHE https://lesson.edu.ru/04/10
OCHOBAaHHUA
H

27 COPTAHHHCCIHE H OpraHiTHeckue https://lesson.edu.ru/04/10
aMm(doTepHbIE OCHOBAHUS

28 Comm https://lesson.edu.ru/04/10
[TpakTuueckas pabota. "Pemienue

29 AKCIEPUMEHTANIBHBIX 3a/a4 10 TEME https://lesson.edu.ru/04/10

«BemecTBa u ux cpovicraa"



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

[ToBTOpEeHHE M 0000IIIEHNE TEMBI
«BemecTBa 1 UX CBOICTBAY.

30 1 https://lesson.edu.ru/04/10
31 KonTponbhas pabota 1o reme 1
«BelecTBa 1 X CBOWCTBa»
Xumuyeckasi Texnosorus. [IponsBoactso
aMMHaKa 1 MeTaHoJa
32 1 https://lesson.edu.ru/04/10
XuMHUYecKasi TPaMOTHOCTh KaK
33 KOMITOHEHT OO0IIel KyJIbTYyphl UeIOBEKa 1 https://lesson.edu.ru/04/10
34 [ToBTOpEeHKE M 0000IIICHUE MaTepHalia 1 https://lesson.edu.ru/04/10
Kypca xumuu 11 kmacca
OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME



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

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

* Xumus, 10 kiace/ O.C.I'abpuensH, N.I'.Octpoymos, C.A.CnankoB. Mocka, M3narensctBo «IIpocBemenne

* Xumus, 11 xnace/ O.C.I'abpuensn, U.I".Octpoymos, C.A.CnaakoB. MockBa, M3narensctBo «IIpocBemieHuey

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Xwumust (0a30BbIi ypoBeHb). Peanmu3zarust o0pa3oBanus: MeToudeckoe mocooue st yautens / Kapepuna A. A., [Tuayruna
I'.B.; mox pen.I'. B. [Tuuyrunoit. M. : ®I'BHY «ucTutyT cTpareruu pazsutus oopazosanus PAOy», 2022 81 c.: ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programm
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