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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XHMMHU Ha YpPOBHE CpeIHEro oO0iiero o0Opa3oBaHUs
paspabotrana Ha ocHoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
denepanbHOlt  00pa3oBaTENbHOW MPOrpPaMMbl CpeIHEro oOIero oOpa3oBaHUs
(®OIT  COO), upencrabienHbix B  DenepanbHOM  TOCYyAapCTBEHHOM
obOpazoBarenbHOM crangapre COO, c¢ yuérom KoHueniuu mnpenogaBaHus
ydeOHOro mpeamera «XUMHs» B 00pa3oBaTEeNbHBIX opraHu3anusx Poccuiickoil
Qenepanny, pealu3ylOUMX OCHOBHBIE 00pa30OBaTENIbHBIE MPOrpamMMbl, U
OCHOBHBIX TMoyokeHud «Crpareruu pa3BuTHs BocnuTanus B Poccuiickoi
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue I[IpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.) u B coorBeTcTBUU ¢ yueOHbIM 1aHoM MBOY «lllkomna
Ne37y» na 2024-2025 y4eOHbIl ro.

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt cTpareruu 00ydeHus, BOCIUTAHUS U PA3BUTHUSL O0YYAIOIIMXCA CPEACTBAMU
yaeOHoro npeamera « Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenrtyanbHble nojoxeHus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICp’KaHMs, PE3yJbTaTOB OOy4YeHUsI U TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3alliK, SBJISIETCS HEOTHEMJIEMON YacThIO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM ATAaloOM pealu3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3MI0POBBI0 M MNPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
00yJaromuXcsl Ha YPOBHE CPEIHET0o OO0Iero oOpa3oBaHUs CPEICTBAMU YU4EeOHOTO
npeamMera «XHUMHS», COJEpKAHHE M TIOCTPOCHHE KOTOPOrO OMpENESICHbl B
nporpaMme MO0 XUMHUHU C Y4€TOM CHenu(PUKM HAyKU XUMHUHM, €€ 3HAYCHUs B
MO3HAHUU TPHUPOJBI U B MaTepUAIbHOW KW3HU OOIIECTBA, a TaKXKe C Y4YETOM
oOmux T1eJeil W TMPUHINIOB, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparuu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0coO0yI0 poJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepUasbHON KYJbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (HOPMUPOBAHKE PAIIMOHAIHHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME€ LEJOCTHOTO MPEJCTABIEHUS 00 OKpYKaloUIEM MHpPE KaK O €IUHCTBE
MPUPOJLI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMH M BO3MOXHBIMHU 00JIACTSIMU TPUMEHEHHUSL.



TecHO B3aMMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMU, XMUMUS cTajia
HEOThEMJIEMOMN YacCThI0O MUPOBOU KYJIbTYpbl, HEOOXOJIUMBIM YCIIOBUEM YCIICIIHOTO
TpyJa U SKM3HU KaXJIO0Tro wieHa ooOmiectBa. CoBpeMEHHas XHUMHs Kak HayKa
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HalpaBi€HAa Ha pEIICHHE
r00anbHbIX MTPOOJIEM YCTOWYMBOTO Pa3BUTUSA UEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBUM ¢ OOHMIMMHM LEISIMA M TPHUHIMIAMH CPEAHEro OOIIero
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaroumxcsi, HEOOXOJIMMYI0 MM JUIsi  BbIpAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOJOJIKEHUS
00pa30BaHuUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHs»  SIBISIOTCS  0a30BbIE  KYpPChl —
«Oprannyeckas xuMus» U «OOmIas W HeEopraHUYEcKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOI HAyKU: CUCTEMaA
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OopraHnyeckoil xumuu. GopMUPOBAHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yUCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMuUpoBaHa B MPOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJAXO0/JAa K H3YYEHUI0 YYeOHOro wmarepuasa U 0OyCJIOBIJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMU  HA  ONPEIENEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce€ OpraHMYeCKOM XUMHUHU BEIECTBa
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHUS OPraHHUYEeCKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DJICKTPOHHBIX
MPEACTABICHU O cTpoeHuH BemlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHEHWN. B Kypce OpraHM4eckom XHWMHUHU IIOJIy4arOT pPa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS IEPBOHAYAIHHBIC
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHSA
paccMaTpuBaeTCs W3YyYCHHBIH HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
TEOpPETUYECKUM MaTepuad U (AKTOJIOTUYECKHE CBEICHUS O BeIIeCTBaX W
XUMUUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUs» OOyYarolmMMCsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOOJIOTUYECKUX TTO3HITHH,



rIyOXKe TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMHA JTOro 3aKkoHa — OT
000011210111 H 10 0OBSICHSIONICH U POTHO3UPYIOIICH.

Ennnas cucrema 3HaHWUN O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBAax W MPUMEHCHHH, a TAaKK€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xkmaccos
AJIEeMEHTaMHU COJIEp)KaHUs, HMMEIOUUMHU KyJIbTYPOJIOTMUYECKUH U MPUKIAIHON
XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3U XHUMHUH C
JIPYTUMHU HayKaMH, PAacKphIBaIOT €€ pOoJIb B IMO3HABATEIIBHOW M TPAKTUYCCKOMN
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCTIHTAHHMIO YBAXXKCHHS K TIPOIECCY
TBOpUYECTBAa B O0JACTH TEOPUU U MPAKTUYECKHUX MPUIIOKEHUM XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
mpo0jemMax, CBSA3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATh HWH(POPMAIHIO
MPUMEHATh ©€ IS TIOTIOJTHCHWS 3HAHWM, PEIICHHWS WHTCIICKTYalbHBIX |
AKCIIEPUMEHTAIILHBIX MCCIEA0BATEIbCKUX 3a1a4d. B memom comepikanue yueOHOTO
npenmera «XUMHS» ~ JAHHOTO  YPOBHS  H3Y4Y€HHUS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOYyYarONIMXCS MHPOBO33PEHUYECKOM OCHOBBI JJII TMOHWMAHUS
dunocockux MACH, TaKWX KaK: MaTepuaJbHOE EJUHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHUpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM W
CTPOEHHEM, TO3HABAEMOCTh MPUPOJHBIX SIBICHUA NYTEM OHKCIEPUMEHTAa W
pelIeHUs] TMPOTHUBOPEYUN MEXKIy HOBBIMHU (akTaMu UM TEOPETHUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUU IKOJIOTMYECKUX MpoOieM, a
TakKe MPo0JIeM COepeKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTE€pPUAJIOB.

B nmmane pemeHus 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOydJaronmxcsi MPUHATBIE TPOrPaMMONM MO XUMHHM TOAXOAbl K OMNpPEIeICHUI0
colepKaHUsT M TOCTPOCHHSI TpeaMeTa MpeaycMaTpuBaloT  (OPMHUPOBAHHE
YHUBEpPCAIbHBIX Y4YE€OHBIX JEWCTBHM, HMeEIOUMX 0a30BO€ 3HAYECHHE IS
pPasIMYHBIX BHUJAOB JCATEIBHOCTH: PpEIICHUS TpoOieM, TOWCKa, aHalu3a |
00paboTku uHbOpMaIK, HEOOXOIUMBIX JJI TPUOOPETEHUSI OTIBITA MPAKTUYECKON
U HCCIEOBATENbCKON JEeSATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpernosaBaHuWs XMMHUU Kak Ha ypPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEICICHUH
coJlepKaTeIbHOW XapaKTePUCTUKHU TIeJIed HW3Y4YeHUs MpeIMeTa HalpaBlIeHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMUpOBaHHE OCHOB
XUMUYCCKON HayKH KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESTETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAUYECKON TOYKHA 3PEHHSI TAKOM IMOIAXOA K OIPENCIICHUIO LEeNeh W3Y4YCeHUS
MIpeMETA SIBJISIETCS BIIOJTHE ONPaBIAaHHBIM.



CornacHo TaHHOW TOYKE 3PEHUS IJIABHBIMU LEJISAMU H3Y4YEHMs MpEAMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABASIOTCA:

e (opMHpOBaHME CHCTEMBl XMMMUYECKHX 3HAaHMW KaKk BayKHEHIIeH
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOH
JeXKaT KIHYEBbIE MOHATUSA, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHUE SI3bIKAa HAyKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB M XWMHUYECKHX PpEAKUUH, HEOOXOOUMBIX I HPHOOPETEHUS
YMEHUI OpUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B IIPUPOJE, B MPAKTUUECKON U MIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OJKCIEPUMEHTa, COOJIOJEHUEM MpPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, conepxaTenbHas XapaKTepUCTHKa LeJIeW U 3a1a4 U3y4YeHUs
MpeAMETa B IIporpaMMme o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero ooduero oopasoBanus. CeroaHs B
MpPENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHHM OTHAETCA  NPEeANoYTEHHE
IOPAKTUUECKONH KOMIIOHEHTE COJAEpKaHUs OOy4eHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBIITYCKHUKA 00111€00pa30BaTEeNIbHON OpraHM3aliy, BIAJCIOIIEr0 HE
Ha0OpoOM 3HaHWW, a (YHKIHMOHAJIBHOM TpaMOTHOCTBIO, TO €CThb CHOCOO0aMHU U
YMEHUSAMH aKTHUBHOTO IMOJYYEHUS 3HAHUN M MPUMEHEHUS MX B PEabHOM >KU3HU
JUISL peIIEHUs TPAKTUYECKHX 3a/1ay.

B cBf3M C 3TUM MpU U3y4YeHUM IMpeameTa «XUMHUS» JOMHHHUPYIOLIEe
3HaUYE€HHUE MPUOOPETAIOT TAKHUE LIENIU U 3a/1a4H, KaK:

aganTaius o0y4yaroluXxcsl K YCIOBUSAM JIMHAMHYHO Pa3BUBAIOILETOCS MHPA,
(GopMHpOBaHHWE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CB3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHMe y OOYyYaloOIIMUXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHE [UJIS Pa3IMYHBIX BHUJIOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKKM MH(POPMALINH,
HEOOXOMUMBIX JUIsi TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B I[IO3HAHMHM XUMHH, a TaKXke 1 OLUEHKH C MO3ULUN
HKOJIOTMYECKON Oe30IacHOCTH XapakTepa BIMSHHUS BEUIECTB W XHUMHUYECKUX
IPOLIECCOB HA OPraHU3M Y€JIOBEKA U MPUPOIHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaIbHBIX M TBOPYECKHUX
CITIOCOOHOCTEHM 00yUaroImMMXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPHOOpETaTh HOBBIE
3HAHUA MO0 XMMHUHU B COOTBETCTBUH C KM3HCHHBIMH MTOTPEOHOCTSIMU, UCTIOIb30BATh
COBpPEMEHHBIC MH(DOPMAIIMOHHBIC TEXHOJIOTMH JIJIs TIOUCKA M aHajii3a y4eOHOU u
HayYHO-TIOMYJISIPHOU HHPOPMAITUA XUMUYECKOTO CONCPKAHUS;

dbopMupoBaHrE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJIUMBI, B YaCTHOCTH, NpPH TUIAHUPOBAHUU W TIPOBEJCHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydYaromuxcs YOexAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMHUHU, €€ BaXHOW PO B PEIICHUU TI00aTBHBIX MPOOIEM
PaIMOHAIBPHOTO MPUPOIOTIONE30BAHUS, TIOTIOJHEHUS YHEPTETHICCKUX PECYPCOB H
COXpaHEHUs MPUPOIAHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTrO
OTHOUIEHUS K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOpPETEHHUs OIbITA
WCIIOJIB30BAHUS TIONYYCHHBIX 3HAHWH ISl TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueOHOM miaHe cpeaHero oOImero o0pa3oBaHUS MPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHOU obyacTh «EcTecTBeHHO-HAYYHBIC
MIPEAMETHD).

B coorBerctBuM ¢ ydeOHpiM miaHoM MBOY «lllkoma Ne37» r. Psazanu Ha
2023-2024 yueOHbIi roj, o0lIiee YMCIIO YacoB, OTBEACHHBIX IS U3YUEHUS XUMUU,
Ha 6a30BOM YPOBHE CpellHero oo1iero oopa3oBanus, coctarisier 136 vacos: B 10
Kiacce — 68 JacoB (2 yaca B Hezenmo), B 11 kimacce — 68 vaca (2 gyaca B Hefenio).



COILEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKON XUMUHU

[Ipenmer opraHn4YecKor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPUATIOB. T€OpHsl CTPOCHHS OPraHUYECKUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUSI. CTPYKTYpHBIE (POPMYJIIbI
OpPraHWYECKUX BEIIeCTB. [ OMOJOTHs, U30MEpHs. XHMHYECKass CBA3b B
OPTraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o kiaccU(pUKAIMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCJUHEHUM (CUCTeMaTH4ecKas) W TPUBHAIBHBIE HA3BaHUS
BOXKHEUIIINX MPEICTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKUX BEIIECTB U MaTepuajaMd Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE AEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IpyU HarpeBaHuu (TUIaBJIeHUE, OOYTIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
MPOCTEUIINE TPEACTABUTENIN aJIKaHOB: (PU3MYECKME U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMEIEHUS] W TOPEHMS), HAXOXKJEHHWE B TMPUPOJAE, IMOJIYyUYCHHE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTUYECKUHN psAll. DTUIIEH U MPOMWIEH —
MPOCTEUIINE TPEACTABUTENIN aAJIKEHOB: (DU3MYECKME U XHUMHYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMH, OKHUCICHUS W
MOJIMMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyrtamuen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BakHEHIIne
XUMUYECKUE CBOWCTBa (peakiusi mojaumepusaiuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pPE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALeTUIIEH
— MPOCTEUINIA TPEICTAaBUTENb AJIKHHOB: COCTaB, CTpOCHHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (peakiMu TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUpaTallUH,
TOpEHHUs ), OJyYeHUE U IPUMEHEHHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (uU3NUECKHEe M XUMHYECKHE CBOMCTBA
(peakuuy rajoreHUPOBAHMS U HUTPOBAHUS), TIOJyYEHUE U MpPUMEHEHue. Toayon:
cocmas, cmpoenue, (uauueckue U  XuMudeckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHUue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTnmyeckas CBSI3b MEXKIY YIVIEBOJOPOJAMH, NPHHAMJIEKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble UCTOYHMKH YTIE€BOAOPOAOB. I[IpHpoaHBI ra3 W MOIyTHBIE
HedTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaJuTHYecKuil), nuposu3. [IpoaykTsl
nepepaboTku He(TH, UX TPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMePEPabOTKHU.

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3llaMH IIaCTMACC, KaydyKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» u  «Yromb», MOAETUPOBAHHWE  MOJEKYJ  YIJIIEBOJOPOIOB H
raJIOr€HONPOU3BOIHBIX, IPOBEACHUE HPAKTHUUECKON PabOTHI: MOJyYEHUE 3TUIICHA
Y U3y4YEHUE €r0 CBOMCTB.

PacuérHbie 3anaun.

Bbrluncnenuss 1mo ypaBHEHMIO XUMHYECKOM peakuuud (maccbl, 0O0BEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA MJIM NMPOAYKTA PEAKLIHH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIH).

Kuciiopoacoaep:kamnue oprannyeckue coeJHHEHU

IIpenenbHblE  OJHOATOMHBIE CIUPTHI. METaHON M 3TAaHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHME CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETaJljlaMH,
raJIOrT€HOBOJOPOJaMH, TOpPEHHUE), IpuMeHeHue. BoIopoaHbie CBSI3M MEXIY
MOJIEKYJIAMH CIIUPTOB. JIelicTBHE METaHOa ¥ ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJMLEPUH: CTPOECHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBUE CO LIEIOYHBIMU
METaJUlaMH, KaueCTBEHHasi peaklus Ha MHOTOATOMHbIE CHUpThl). JlelicTBue Ha
OpraHusM yenoBeka. [ [puMeHenne rmmuepruHa U 3THIICHTJIUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (PU3UYECKUe W XUMHUYECKHE CBOWCTBA.

ToxcuunocTth enona. [lpumenenue denona.

Anbaeruapl U kemouwvl. DoOpMaNbIETHUl, alETAIBJICTUNI: CTPOCHUE,
du3nueckue U XUMHYECKHE CBOMCTBA (PEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), TIOJIyYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasl KHCJIOTBI: CTPOCHHUE, (PU3NUECKHEe U XUMUYECKHUE CBOWCTBa (CBOWCTBA,
oOmue I Kiacca KUCIOT, peakius 3TepuuKaIiim), mojayuyeHne u mpuMeHEHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBHE.

Cnoxnple 2GUpPHl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ maponus
cinoxHbIX 3upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornveckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KiaccuuKamus  yriaeBogoB  (MOHO-, JAH- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYEeCKHMe U XUMHUYECKHE CBOWCTBa (B3aUMOJACHCTBUE  C
ruapokcugom meau(ll), okucieHue amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HaXOXJACHHE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas posb. @otocunres. Ppykro3a Kak H30MEpP TIIOKO3HI.

Kpaxman u nemnono3a Kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmalia U
neuono3bl.  du3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIEeCTB W WX MpEeBpalleHUM:
MpOBEJCHNE, HAONIO/ICHUE M OIMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaernnoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumojeiicTBHE Kpaxmana C HOIOM),
MIPOBEICHHE MPAKTHYECKOM paOdOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Bbluucienuss Mo ypaBHEHUI0 XUMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOLYKTOB PEAKIIH).

A3oTcoaeprkane OpraHnuecKrue COeAMHEHMS.

AMUHOKHUCIIOTHI Kak aM(poTepHble oprannyeckue coequHeHus. dusnueckue
U XUMHUYECKHE CBOMCTBAa aMMHOKUCIOT (Ha MpuMepe IiMiMHA). buonornueckoe
3Ha4YE€HHE aMMUHOKUCIOT. [lenTumapl.

benku kak nOpuUpoaHBIE BBICOKOMOJIEKYJIApHbIE coeAauHeHus. [lepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpaIlsl, KaueCTBEHHBIE PEaKIUU Ha OCIKH.

DKCrepuMEHTAJIbHbIE METOJbl HM3yY€HHUS BELIECTB W WX MpEeBpalLEHUIl:
HaOI0CHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OeNIKOB Npu
HarpeBaHUM, [IBETHbIE PEAKIIUN OEJIKOB.

BrbicokoMouiekyJIsIpHbIE COeUHEHUS

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS ¥ TOJTUKOHIECHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB M MX MPEBpaALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peann3zanust MeXNpeaMETHBIX CBSI3€M NIPU M3YUYEHUN OPraHMYECKON XWMHH B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIIb30BAHME Kak OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SBJICHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, nepuoudHOCTb, HaOII0ICHUE,
MU3MEPEHNE, IKCIEPUMEHT, MOJEIUPOBAHNE.

@usuka: MaTepus, DHEpPrus, Macca, aTroM, OJJEKTPOH, MOJEKYJa,
DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3NYCCKNE BETMIMHBI U SUHUITBI NX U3MEPEHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doToCcHHTE3, OMOJIOTUYECKH aKTHBHBIE BelecTBa (OENKH, YTJIEBOMABI, >KUPBI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOnorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PALHUOHAIBHOIO ITUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE MPENapaThl, MaTe€pUabl U3
WCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHA
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus] JEKTPOHOB IO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpALIUS AaTOMOB.

[Tepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U l[lepnoamyeckoil cucTemsl
xuMuueckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX M CIOXXHBIX BEIHIECTB MO TPYyIIaM U MEPUOJaM.
3HavYeHue NMePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBA3b. BUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTajinueckas). MexaHu3Mbl
0o0pa3oBaHUsSI KOBAJEHTHOW XUMHUUYECKON CB3M (OOMEHHBIH U  JOHOPHO-
aKIenTopHslii). BomoponHas cBsa3b. BalleHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusi. IOHbI: KATUOHBI 1 aHHOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonatre o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10JI BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenxknarypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHWYECKUX BELIECTB,
MPUHAJIEKANMX K PA3JIUYHBIM KJIacCaM.

Xumudeckass — peaknms. Krnaccupukamuss — XMMHYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMUHU. 3aKOH COXPAHEHHS MAacChl BEILECTB,
3aKOH COXPAaHECHUS U MPEBPAILLICHUS SHEPTUH TPU XUMHUYECKUX PEAKIIHX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMu4yeckoe paBHoBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense.

DnekTpoiuThueckas auccounanus. CuibHbIC U ciadbie 35eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJbl H3YyYE€HUS BEHIECTB M HX MPEBPALICHUI:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema xumudeckux anemeHTtos 1. U.
MenneneeBay, U3y4ye€HHUE MOJCIECH KPUCTALIMYECKUX PEMIETOK, HAOMIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3OKEHHUE MEPOKCUAA
BOJIOPOJa B MPUCYTCTBUM KATAIU3aTOPA, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WHAMKATOpPA, pPEaKUUh HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTHUECKON padoThl «BiusiHue pa3nuuHbix GaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium».

Pacuérnrie 3agaumn.

Pacuétel 10 ypaBHEHUAM XMUMHUYECKHX pEAKIHMH, B TOM YHCIIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHI C HCIOJIb30BAHUEM IOHATHUS «MACCOBas
JIOJISl BEIIECTBAY.

Heoprannyeckasi xummusi

Hemeramnmel.  Ilonoxxenne HemetauioB B Ilepuomndeckoil  cucreme
xuMudeckux sjeMeHtoB J[. M. MenngeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
®duznvecKkrue CBOWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAUIOB (Ha TMpUMeEpe
KHCJIOpOJa, cephl, hocdopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BA)XHEUIIIMX HEMETAJIOB (TaJOreHOB, CEpPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCIMHEHHUA  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprmeHeHne BaXXKHENUIINX HEMETAIIOB U UX COEUHECHU .



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
sanemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HAPSHKEHUH METAILIIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIHUX METAUIOB (HATPU, KaJluil, KaJbIUH,
MarHui, allFOMUHUM, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHU.

OO6mume cnocoObl momyyeHus: MeTauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUS BEHIECTB W MX MPEBPAILCHUI:
M3y4YeHUEe KOJUICKIMN «MeTauibl W CIUTaBbD», OOpa3lloB HEMETAUIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA AJTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0Yel, KaYeCTBEHHBIE PEaKI[UU Ha KaTUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétsl mMaccel BemiecTBa WM O00BbEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OO0BbEMY OJIHOTO M3 YYAacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XumMus U )KU3Hb

Ponp xuMum B 00eCrieY€HUM SKOJIOTMYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30IacHOCTH, Pa3BUTHM MeTUUUHBL. [lOHSATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOUIMX HAyYHBIX MPUHLOUNAX MPOMBIIIIIEHHOTO
MOJTyYEHHUS] BAKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO0, KEepamuKa,
Marepuanbl s 3JIEKTPOHUKHA, HAHOMAaTepUaJlbl, OPraHUYECKUE U MUHEPAJIbHbIC
ya00peHus.

XuMHST U 3J0pOBbE YEJIOBEKA: NPAaBWIA HKCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO UCMOJIb30BAaHUS MPENapaToB OBITOBONM XWMUU
B IMOBCE/IHEBHOMU JKU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MEXNOpeaIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOImIeH |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCylIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUM, SBIISIOIMIUXCS
CHUCTEMHBIMM JJIs1 OTACIBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUHbIe TOHSTHSA: HAay4YHBIH (pakT, THUIOTE3a, 3aKOH,
TEOpUs, aHajlu3, CHUHTE3, KIacCU(pUKaIus, TMEePUOJUYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.



®dusuka: MaTepus, SHeprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paAMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUECKUI YPOBEHb, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (DU3MUYECKUE BEIWYMHBI M €IUHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buosnorusa: kneTka, OpraHmsM, DJKOCUCTeMa, Ouocdepa, Makpo- H
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpabl, TOPHbIE TOPOABI, MOJE3HbIE UCKOMAEeMbIe, TOIUINBO,
peCypCHl.

TexHonmorus: XxuMu4eckasi MPOMBIIIJICHHOCTh, METAJLTypPIUsi, POU3BOJICTBO
CTPOUTENbHBIX MAaTepUaJIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, IHIIEBas
MPOMBIIIJICHHOCTh,  (papMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKUX MpernapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
0o0OyyalomMMuUCAd MPOTrpaMM CpefHero ooOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-MeTonnyeckoil OCHOBOW  JUId
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMM CPEAHETO OOIIEro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIHN MOAXOI.

B cooTBeTCTBMM C CHUCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICJICHBI CIEAYIONIUE COCTABIIAIONIHUE:

OCO3HaHUE OOYYaAIOUIUMUCS POCCHUMCKOW TpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJM4Khe MOTUBALIUU K 00YUYEHUIO;

LEJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAIULUKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYyKOBOACTBOBATbCS B CBOEU
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJINYUE NMPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE IIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHS MNpeaMeTa «XUMHS» JIOCTUTAKTCS B
€IMHCTBE Y4YeOHONM W BOCIUTATEIbHON JESATEIbHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
U HaealaMd POCCHUKMCKOr0 TpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMHd W MpaBWIaMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIO3HAHUS, CaMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOCHHSI MpeaMeTra «XUMHUSD»  OTPAXKaIOT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKOM JeSTEIbHOCTU
oOydaromuxcsl Mo pealn3aluy MPUHIATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:KaaHCKOro BOCIIMTAHUSA:

OCO3HaHUs 00yYarOIIMMHCA CBOUX KOHCTHUTYLMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOIOPSIKY;

MIPEACTABICHUS] O COLMAJIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIIEHUN B KOJIUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH NPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PELIEHUN Y4YEOHBIX M IO3HABATEIbHBIX 3a/1a4, BBITOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TNOHMMAThb M NPUHUMAaThb MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IpU aHAIN3€ Pa3INYHbIX BUIOB YUeOHOM IEATEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHNS

[IEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTE€YECTBEHHON XUMMHU;

YBaXEHUSA K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MIPUMEHEHUsI XUMHH, OCO3HAHHUS TOrO, YTO JOCTH)KEHHS HAyKH €CTh pEe3yJbTaT
JUINTEIAbHBIX ~ HAOJIONEHUHN, KPONOTIMBBIX OKCHEPUMEHTAIBHBIX  ITOMCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABAaTEJIbHBIX MOTMBOB B IMOJYYEHHUU WU MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, 3STHYECKOTrO TOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMUUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUM ATUX
MOCTYTIKOB;

4) ¢popMUpOBaHUS KYJIbTYPHI 310POBBSI:

MOHUMAaHUsl LIEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHrs TpaBUi O€30MacCHOT0 OOpalieHusi C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH;

MOHUMAHUSl LEHHOCTU TMpaBWJ HWHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 30POBBIO U )KU3HU JHOJEH;

OCO3HAaHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0J1s, HAPKOTUKOB, KypEeHHUs]);

5) TPpy10BOT0 BOCTIMTAHUS :

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JAPYTHX  BHIAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4YacTHE€ B PEUICHUWU MPAKTHYECKUX 3a1ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY H3YyYEeHHIO Tpodeccrii pa3inyHoro poaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUM 10 XUMUU;

YBaXEHHUS K TPYLy, JIIOAAM TPyJa U pe3yiabTaram TPYIOBOW JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIUBUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymiel mnpodeccuu W peanu3alldd COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHMS :

AKOJIOTMYECKH 11€71eCO00pa3HOTO OTHOIICHHUS K MPHUPOJie, KaK HCTOYHHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHHS TJIOOATBLHOTO XapaKTepa S3KOJIOTHYECKHX MPOOJeM, BIUSHHS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIbL;

OCO3HAHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMHUH IS
pELIEHNS BOIIPOCOB PAllMOHAIIBHOTO MPUPOIAOIIOIb30BAHHUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, MPUHOCAIIUX BPEI  OKPYKAIOIIEH
IPUPOJIHOM cpejlie, YMEHHUS MPOrHO3WPOBATh HEOJIArONMPHUSATHBIE SKOJIOTHUYECKHE
MOCJICACTBUA NPEANIPUHAMAEMBIX JEUCTBUN U MIPEIOTBPAIIATH UX;

HAJIMYUA PA3BUTOrO 3KOJOTHMYECKOTO MBIIUICHUS, YKOJIOTHUYECKON KYJIbTYPBHI,
OIIbITa JIESATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMHU B TO3HABATEIIBHOM, KOMMYHUKATUBHOM M COILIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHHS CHeMUUKA XUMHU KaK HayKH, OCO3HaHMs €€ poju B
(GbopMUPOBAHUU PAITMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM I1EJTOCTHOTO
peACcTaBiIeHUs] 00 OKpY’KalolleM MHUpE KaK O €IWHCTBE NMPUPOJIBI M YCIOBEKA, B
MO3HAHUHU TPUPOJTHBIX 3aKOHOMEPHOCTEH M pEeHIeHUH MPOOJIeM COXpaHCHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAHUCTHYECKOW HAINPABICHHOCTH W BaXHOW pOJUA B
CO3/IJaHUU HOBOW 0a3bl MaTepuaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPreTUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, 00ECTICYCHUU YCIOBUM
YCIEUIHOTO TpyJa W DKOJOTMYECKH KOMQPOPTHOW IKU3HU KaXKIOTO 4WICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJ0B
MMO3HAHUS, WUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJIydyaeMble 3HaHMS IS aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOAIINX B HEM U3MEHEHUM, YMEHHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C IeJbI0 TOJy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA U
pelieHus NpodIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEIOBATEIICKOM AETEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIy4CHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHM C )KU3HCHHBIMHU TOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJa B Pa3iIUYHbIX cdepax npodeccruoHanbHOU

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEr0 O0IIEro 00pa3oBaHUs BKIIOYAIOT:

3HaUYUMble  JUIsI  (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyUaIOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TTOHSTHS, OTPaKAIOIINe
[EJTOCTHOCTh HAy4YHOW KapTHHBI MHpa H CHeHU(pUKYy METOAOB MO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, DHEPIHs, SBJICHHE,
IpOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOII0JeHIE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaabHble y4eOHBIC NEHCTBUS (IMO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIHMOHATIBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHOUN ITPAKTHKE.

MertanpeaMeTHbIE pe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMH W PETYJSATHBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJILHLIMH
JeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHS:

CaMOCTOSTENIbHO  (OpMyJNIHpPOBaTh W aKTyaJIW3upoBaTh  Mpoliemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LIENU JEATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI IEITETHOCTH C TOCTABJICHHBIMHU LIEISIMU;

HCIIOJIb30BaTh P OCBOECHUHU 3HAHUW MPUEMBI JJIOTUYECKOTO MBIIIUICHUS —
BBIJICJISITh XAapaKTEPHbIE MPU3HAKK MOHSATUM W YCTAaHABIMBATH UX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS ISl OOBSICHEHUS OTJEIBHBIX (DAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHWUS W KPUTEPUH I KiIacCU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBJIMBaTh MPUYMHHO-CICICTBEHHbIE CBSI3M MEXKAY M3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKHE paCCyKJeHUS (MHAYKTHBHBIC, JACNYKTUBHBIC, TIO
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYIIMPOBATh BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONb3yEMbIE€ B XUMUN CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MO/ICIIbHBIC MIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas QopMmysa, ypaBHEHHE XHUMHUYECKOU
peaKknuu — TPU PEIMICHWH Y4YEeOHBIX TO3HABATEIBHBIX W TMPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHUS IS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIaJICTh OCHOBAMH METOJIOB HAYyYHOTO TO3HAHHUS BEIIECTB M XHUMHYCCKUX
peaKuui;

(bopMyIMpOBATh LIEH U 3a]]a4H UCCIIETOBAHUS, UCIIOIH30BaTh MIOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYJIMPOBAHHBIE BOIPOCHl B KAaYECTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI IJisi (DOPMHUPOBAHUS THUIIOTE3bI 10 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BIIQ/ICTh HABBIKAMH CaMOCTOSITEIBHOTO TIJIAHUPOBAHUS M TPOBEICHHUS
YYEHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOIATh 32 XOJIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (OpMYyIUpPOBAThH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOICIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUUECKOW HCCIEIOBATEIbCKOM W MPOEKTHOU
AESTENIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY
MMOMCKY METOJOB pCIICHUS TMPAKTHYCCKUX 3a1ad, NPUMCHCHHIO Pa3TUIHBIX
METO/I0B MMO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpHUEHTHPOBAThCA B PaA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HAydHO-
MOMyJIIpHAsl JIUTEpaTypa XWMHUYECKOTO COJICpKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl lHTepHeTa), aHamM3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTH U
HETIPOTUBOPEUYHBOCTb;



(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHMOpPMALIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa,

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHbBIX MIOUCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYI0  GOpMy  MpEACTABICHHUS
uHopManu (cxemsl, rpadyKH, THarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KadyeCcTBE CPEJACTBA IMpU paboTe ¢
XUMUYECKON uHMOpMaIMel: MPUMEHATh MEXKIpeaMeTHble (pu3nueckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (POpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€ICTBUSIMMU:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAeMOM TeMBbI B XOJI¢ TUAJIOTa W/UITU
JTUCKYCCHHW, BBICKa3bIBaThb  HACH, (OPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKCHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTo MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS TO3UIMNA B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

OBjajieHue YHUBEPCATbHBIMU PEryJsiTUBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO IIJIJAHUPOBATh W OCYIICCTBIIATH CBOIO T03HABATEILHYIO
JEeATEIBHOCTh, OMpenelsas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W 10 Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™M JACHCTBUU mpu
BBITIOJIHEHUM YYEOHBIX UM HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4E€TOM TMOJY4YEHHUsS HOBBIX 3HAHHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOaHaIM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUH O XHMHYECKOH  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHWMHUU B TIO3HAHWU SIBJICHUU



OpUpoOAbl, B (POPMUPOBAHWUU MBINIUICHUS ©  KYyJIbTYphl JUYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOJIHON
cpene,

BJIQJICHUE  CUCTEMOW  XHMMHYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHSITUS (XUMHYECKUM AJIEMEHT, aToM, JJIEKTPOHHas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi (opmyna (pa3BEpHyTas M COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM OOBEM, YIIEPOMHBIN CKelleT, (YHKIMOHAJIBHAS TpyIIa,
paauKai, u30MepHsi, U30MEPhl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJ M a30TCOAEPKAUIUE COCOUHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHS); TEOPUH U 3aKOHBI (TEOPHS] CTPOCHUS
oprannueckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKHHI SI3bIK XUMHU, MHPOBO33PEHUYECKUE 3HAHMS,
JieXale B OCHOBE MOHUMAHMS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOJOTMYECKUE CBEJIEHHWS O CBOMCTBAaX, COCTAaBE, MOJYYCHUH H
0€30MacCHOM HCIIOJIB30BAHUU BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC TMPU3HAKU TOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS IMPHU
ONMCaHUU COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTraHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyJl OpraHMYECKMX BEIIECTB W YpPaBHEHUM XUMHYECKUX PEaAKIUH,
M3TOTaBJIMBATh MOJIENIM MOJIEKYJI OPraHWYECKUX BEIIECTB IS WJUIFOCTpAIlUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIIUBATH MPUHAIICKHOCTh U3YUEHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUID K OMNPEACIEHHOMY
KJIacCy/Tpynne COoeauHEeHUN (YIJIeBOJOPOIbl, KHUCIOPOJ U a30TCOJAEpXKAIIHe
COCMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JaBaTh MM Ha3BaHUS TIO
cuctemarnueckoit HoMmenkinatype (IUPAC), a Takxke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUS OTAEIbHBIX OPTraHUYECKUX BEIIECTB (STWUJICH, MNPOINWUJICH, AalleTUJIEH,
ATUJICHTIUKOMb, TIHUIEpUH, (HEeHO, GopManbAeTul, areTalbIerha, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, IeJUII0103a, TJIUIIH);

c(OPMHUPOBAHHOCTh yMEHHUSI OMNPENCIATh BHUIABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. ByTieposa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHsI MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ yMEHHHM  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
du3nUecKkne W XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTUJICH, MPOMWICH, aleTUJICH,
Oyranuen-1,3, metunoOyranuen-1,3, OEH30JI, METAHOJ, 3TAaHOJ, ATHJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJIeTHl, MypaBbUHAsg U YKCYCHAasl KHUCJIOTHI, IJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIy HUMU YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJIHOTO
Colpbid (He(Th, TNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX TIepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKHY;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUUCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIU MPOAYKTa
peakiMu IO H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO M3 MCXOIHBIX
BEIIIECTB MJIU TIPOIYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJ0/IeHue, U3MEpPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHWS JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKW3HCHHBIX CHUTYallMsIX, CBS3aHHBIX C BEMIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUiIa MOJb30BAHUSI XUMHUECKOU
oCyJI0M W J1TabopaTOpHBIM O00OPYJTOBAaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHMSMH TIO0 BBITOJTHCHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TIJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
AKCIIEPUMEHT (IIPEBPAIlICHNS] OPTAaHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUYECHHE
STWJIEHA W U3YYCHHE €ro CBOWCTB, KAUE€CTBEHHBIC PEAKIMU OPraHMYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH OE€30MACHOCTH TpH OOpallleHuu ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YJIbTAThI
XUMUYECKOTO OKCIEPUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakimii 1 GopMyIMpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(oOpMaIMIo, TMOMy4yaeMyl0 U3 pa3HbIX HWCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  TpPaBWIA  AKOJOTHYECKU
11eJ1eCO00pa3HOr0 TOBEIECHUS B OBITY W TPYAOBOM JESATENBHOCTH B IEJAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpY KalOLIEd MNPHUPOJHON CpeAbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha J>KHMBBIE OpPraHW3MBbl OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, moHUMAas cMbica mokazarens [IJIK, moscHsATh Ha mpuMmepax CrIoCOOBI
YMEHBIICHUSI W NPEJOTBPALICHUS WX BPEIHOTO BO3JACKUCTBUS HA OpPraHU3M
YEJI0BEKA;

JUTsl OOyJaroIMXcsi ¢ OTPAaHUYCHHBIMA BO3MOXXHOCTSIMH 3/IOPOBbS: YMEHHUE
MPUMEHSATh 3HAHHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIENBIX M CHAa0OBHIASAIIMX OOYYaloOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCHHYIO cucTeMy obOo3HaueHui JI. bpaiins mas 3anmucu XMMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpa, POJM XHMUU B II03HAHUU SIBJICHUUN
npuponbl, B (OPMUPOBAHUM MBIIUICHUSA W  KYJIbTYphl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIsl pEIICHUs] TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHYECKHUN JJIEMEHT, aToM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBIH OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs ), KpUCTAIUIMUECKasl peléTka,
TUNBl XUMHUYECKHX  pPEAKLUW, PaCTBOP, JJEKTPOJIMTBI,  HEIJIECKTPOJIUTHI,
3JIEKTPOJINTUYECKAS JUCCOLMALNS, OKHUCIWUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JHUccouManuu, nepuoandeckuii 3akoH Jl. M. Menpaeneesa,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPALLCHUS YHEPIUU
MpU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUU SI3BIK XUMUU,
MHUPOBO33PEHUYECKNE 3HAHMS, JIEXKAIIMEe B OCHOBE INOHMMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DAKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON IEATETLHOCTH YETIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPU3HAKH TMOHITHIA,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY JJIs
coctaBlieHUs (GOpPMyNl BEIIECTB W ypPaBHEHHH XUMHUYECKHX PEaKIui,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBHasibHble Ha3BaHMSI OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, YIVIEKHCIBIM ra3, amMMmHuak, raméHas
U3BECTh, HETalIEHas! U3BECTh, IUThEBAs COJA, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOIO COCTaBa, BUJ XWMHYECKOU
CBA3M (KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUI
KPUCTAJUIMUECKON pEemETKH KOHKPETHOTO BeIleCcTBA (aToMHasi, MOJIEKYJspHasd,
MOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPraHMYECKUX BEUIECTB MO HX COCTaBYy K OMNpEAENEHHOMY Kiaccy/Tpyrmie
COEIMHEHMH (TPOCThIE BELIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MeHaeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLITYI0, 00BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYyHKIUY;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh JJEKTPOHHOE CTPOEHHUE
aTOMOB XHMMHYeCKuX 3ieMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cHCTEMBI
xumuueckux syeMeHToB JI. M. MenngeneeBa, HMCIONB3ys MOHATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «OHEPTreTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M UX COECIMHEHMU
10 Iepuoaam u rpynnam llepuoanueckor cucTtemMpl XUMHUYECKUX 31eMeHToB JI. U.
Menneneena;

c()OPMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (ONUCHIBaTH)  OOIIKE
XUMHAYECKHUE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3UM MEXKIYy HEOPTraHWYECKHMHU
BELECTBAMH C TIOMOLIBIO YPABHEHUIH COOTBETCTBYIOIINX XUMHUECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIIACCUPUIIMPOBATH XMMUYECKHE PEAKIMHU TI0
pa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBy pPEArMPYIOMIMX BEUIECTB, TEIIOBOMY
ahdexTy peaknnu, M3MEHEHHUIO CTETICHEW OKWCIIEHUS DJIEMEHTOB, 00paTHMOCTU
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUM COCTABIIATH YPaBHEHHUS pEaKUUd pa3IuyHbIX
THUIIOB, TIOJTHbIE M COKpPAILIEHHBIE YPAaBHEHUsI PEAKIMI HOHHOTO OOMEHa, YUYUThIBas
YCJIOBHSI, IPA KOTOPBIX 3TH PEAKLIUH UIYT 10 KOHLA;



cOpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHWYECKUX BEUIECTB, pPacloO3HaBaTh
OMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHUH  pacKpblBaTh CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKIUN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aerctus (npunuun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHYECKHUE MPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUA OO0 OOIIMX HAay4HBIX MPUHIMUNAX U
AKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HUCIOJIb30BAaHUEM
HOHATUS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUsAX, MacChl BEIIECTBA UM 00bEMA ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOrO M3 YYACTBYIOLIMX B PEaKLUU
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakunuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BELECTB, IPEBPAILLECHUS U COXPAHEHUSI SJHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHUM COOIOAATh MTpaBUila TOJIb30BaHUS XUMUYECKON
MOCYJIOM W J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe IpaBuja OOpaIIeHHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBINOJIHEHHUIO JAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTajau3aTopa,
OMpENENeHNEe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuuy MOHHOTO OOMEHA, KaueCTBEHHbIE PeakUuu Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad IO
temaM «Metamibs» U «HemeTtannbsl») B COOTBETCTBUM C IpaBUJIaMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NOPENCTaBIATh PE3YJbTaThl XHWMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMYyJIHpPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIUu, THTEpHET U 1pyrux);



chOPMUPOBAHHOCTh ~ yMEHHHM  COOJIOAAaTh  NIpaBHJIA  JKOJOTHYECKH
[€JIECO00PAa3HOrO0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHUs CBOEr0 3J0pPOBbS U OKPYKAIOLIEH IPUPOAHOW Cpeibl, OCO3HABATH
OIACHOCTH BO3JCHCTBUS HA )KUBBIE OpPraHU3MBbI OIIPENEIEHHBIX BELIECTB, TIOHUMAs
cmbicit nokasarensa [I/IK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

U1 O0Y4aroUIMXCcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbS: YMEHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUIA  CIIENBIX M CJIA0OBUIAAIIMX OOYyYarolUXCS: YMEHHE MCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnnuyectBo yacos
HaumeHoBaHue pa3/ieioB U TeEM dueKkTpoHHbIE (LM (pPOBbHIE)
Ne i/m Konrpoabnbie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE peCypchl
padoThI padoThI
Pa3neu 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKONH XHMHHU
[Ipenmer opraHn4ecKoi XUMHH. https://academy-
11 Teopus cTpoeHUs OPraHunYeCKUX 6 0 0 content.apkpro.ru/lesson/a9f3d191-
coenunenuii A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a

Htoro no pazueny 6

Pa3znen 2. YriaeBoaopoabl

IIpeneapHbBIE YIJIEBOIOPOIBI — https://academv—

2.1 et y AOPOA 6 1 0 content.apkpro.ru/lesson/258ddc06-
AlTKAHDI ec23-473c-b3d7-ed82fcaddd02
HenpenenapHble YII€BOAOPOIBI: https://academy-

2.2 p y p ’ 7 1 1 content.apkpro.ru/lesson/4038171e-
AJKCHBI, TIKA/TMCHDL, AIKHHBI 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 4 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

2.4 PHPOUIBIC HETOHHHKH 4 1 0 https://lesson.edu.ru/04/10

YTIICBOJIOPOIOB U KX TIepepaboTKa
Uroro mo pazaeny 21

Paznen 3. Kuciopoacoaepxammue opranudeckue coelMHeH st

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

3.1 Cruptet. @enon 6 0 0



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

Anbnerunsl. KapOoHOBBIE KUCIIOTHI.

https://academy-

3.2 11 content.apkpro.ru/lesson/8664b319-
Crioxubie Spupe! 0ba3-4945-b076-ch7ae5858090
https://academy-
3.3 VYriaeBoasl 6 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
HWroro no pazneny 23

Pa3nen 4. A3oTcoaep:kaiiue oprannyeckne coeTnHeHn sl

https://academy-

4.1 AMuHbl. AMUHOKHUCIIOTEL benkn 6 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 6
Pa3nes 5. BoicokoMoJieKy JISIpHbIE COeIMHEHUSI
5.1 [Tnactmaccel. Kayuyku. Boigokna 6 https://lesson.edu.ru/04/10
Hroro no pasneny 6

O000menue 3HaHUH 10 KypCy OPraHM4ecKoil XMMMHU

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

[ToBTOpEHNE Kypca OPraHM4EeCKON XUMHH 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HauMeHnoBaHue pa3aeioB H TEM nudpoBLIe
Ne o/ P Kontpoabnsie | Ilpakruueckue (udpp )
NMPorpamMmbl Bceero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUYIECKHIX 6 0 0 https://lesson.edu.ru/04/10
sneMeHToB M. 1. MenaeneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue 10 1 0 https://lesson.edu.ru/04/10
BEIIECTB
X
1.3 HMITICCIHE peaKiu 14 1 1 https://lesson.edu.ru/04/10
Hroro no pazaeny 30 2 1
Pa3znen 2. Heoprannyeckasi XumMust
2.1 Merannsl 14 1 https://lesson.edu.ru/04/10
2.2 Hemeramnet 10 1 0 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPraHHHCCKIX 7 0 0 https://lesson.edu.ru/04/10
BEIIECTB
2 1
Hroro o pazneny 31
Paszgen 3. Xumus u ;Ku3Hb
3.1 XUMuA U )KU3Hb 7 0 0 https://lesson.edu.ru/04/10
Hroro no pazueny 7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE pecypcChl
padoThbI padoThbI
IIpenmeT opraHnyeCcKON XUMUH, https://academy-

1 €€ BOBHMKHOBEHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAUCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopust CTpOCHHUS OPraHUYECKUX https://academy-

2 coeaunenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE I10JI0KECHHUS ab0e-4c59-9dcf-20517ae4b52¢

3 CoCTOSIHHE JJICKTPOHOB B aTOME. https://academy-

1 0 0 content.apkpro.ru/lesson/c935a58c¢-
ab0e-4¢59-9dcf-20517ae4b52e

4 DJIEKTpOHHAs MpUpoa https://academy-

XHMHYECKHUX CBS3EH B 1 0 0 content.apkpro.ru/lesson/c935a58c-
OPTraHUYECKHX COCTUHEHUSX. ab0e-4c59-9dcf-20517ae4b52e
[Ipencrasnenue o

KJIaCCU(UKALUU OPTaHUYECKUX

BemecTs. HomenknaTypa https://academy-

5-6 2 0 0 content.apkpro.ru/lesson/726ee099-
(cucTematueckas) u e1a9-410f-b8be-b4cb589aead1
TPUBHAJIbHBIC HA3BAHUS
OpFaHI/I‘-IeCKI/IX BCIIICCTB
AJIKaHBI: COCTaB U CTPOCHHE https://academy-

7 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKIH pAl ec23-473c-b3d7-ed82fcaddd02

8 Howmenknarypa u uzomepus https://academy-

1 0 0 content.apkpro.ru/lesson/258ddc06-

aJIKaHOB.

ec23-473c-b3d7-ed82fcaddd02



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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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/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/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

Meran u 3TaH — NpoCTEUIINE

https://academy-

9 content.apkpro.ru/lesson/258ddc06-

MPEACTABHTCIIH ATKAHOB ec23-473c-b3d7-ed82fcaddd02
[TonydyeHue U npuMEHEHUE aJTKaHOB. https://academy-

10 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02

11 Perrenue 3agad Ha BEIBOJ https://academy-

MOJICKYJIIPHOM (hOpMYJIBI content.apkpro.ru/lesson/258ddc06-
Konmponvnaa paboma Nel. https://academy-
12 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
A ) https://academy-
JIKCHBI: COCTaB M CTPOCHHUE,

13 . content.apkpro.ru/lesson/4038171e-
conctea 4158-4bd1-ae98-18dc1cfh9399
e} _

14 THHeHUH MPOTIHTICH https://lesson.edu.ru/04/10
MIPOCTEHIINE MPEICTABUTEITN
AIIKEHOB
[IpakTuueckas pabora Ne 1. https://academy-

15 «ITomyuenue sTuneHa u content.apkpro.ru/lesson/53cd2379-
M3yYEHHUE €T0 CBOKCTBY 2a45-43pb1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

erunoyraguen-1,3. [Toayuenue

16 METHIDY Tauen yaent https://lesson.edu.ru/04/10
CHUHTCTHUYCCKOI'O Kayqua nu
PE3UHBI
AJIKMHBI: COCTaB 1 OCOOEHHOCTH

17 CTPOCHHA, FOMonomqveCKPiH AL https://lesson.edu.ru/04/10
AlleTuiIeH — MPOCTEN N
MPEACTABUTEND ATIKUHOB
BI)I'—II/ICJ'IeHHSI 110 ABHCHHUIO https://academv-

18 yp content.apkpro.ru/lesson/7dada027-

XUMHYECKOW peaKkuu

8448-418f-b416-fbaledd4ab6d



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/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
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://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

19

Konmponvnasa paboma Ne?2.

ApeHbl: OEH30 U TOIYOI.

https://academy-

20 ToKCHYHOCTS apeHoB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
21 CaoiicTBa OeH30a U ero https://academy-
FOMOJIOTOB. content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
I'eneTnueckas cBsI3b
22 z; J;?;’;‘g;’:‘;i’x R https://lesson.edu.ru/04/10
Kjaccam
Pemenue 3a1a4 Ha onpeieeHue
23 MaccoBOU WM OOBEMHOM 10U
BBIXOJ1a TIPOIYKTa PEAKIMH OT https://lesson.edu.ru/04/10
TEOPETUYECKH BO3ZMOXKHOTO.
[IpupoaHbIe UCTOYHUKHT
YIJIEBOJOPOIOB: PUPOIHBIN T'a3
24 U MONYTHBIE HE(PTAHBIE Ta3bI, https://lesson.edu.ru/04/10
HE(Th U POAYKTHI €€
nepepadoTKu
25 Hpupoztiie HeTOHHMKH . https://lesson.edu.ru/04/10
YIJIEBOJOPOIOB: PUPOIHBIN T'a3
U TIONTyTHBIE HE(TSHBIE Ta3HI,
HE(Th U POAYKTHI €€
nepepadoTKu
26 Brruucnenus 1o ypaBHEHUIO https://academy-

XHUMHYECKOM pCaKknuun

content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d



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://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
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

Konmponvnaa paboma Ne

27 https://lesson.edu.ru/04/10
3 o pasneny
«YTIIEeBOAOPOABD)
[IpenenbHble OJTHOATOMHBIE https://academy-
28 CIIUPTBL: METAHOJ U 3TAHOJ. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsizb 7440-4b6f-bf84-c04fa4d71694f
29 [TonyyeHue W CcBOiCTBa https://academy-
MpEEIbHBIX OJHOATOMHBIX content.apkpro.ru/lesson/5439c18b-
CIIUPTOB. [Ipumenenue 7440-4b6f-bf84-c04fad 71694f
CIIUPTOB.
DU3M0IOTHYECKOE
JICHCTBHE CIIUPTOB.
MHOroaroMHbIE CIIUPTHI: https://academy-
30 content.apkpro.ru/lesson/461aa9c8-
DTHICHIIHKOIL 1 TTHHEpH c0ef-4827-a8e5-d12a0bedc826
DEHOJ: CTPOCHUE MOJIEKYJIBI, https://academy-
31 ¢du3nvecKkrue 1 XUMHYECKHE content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
32 I'eHeTHYECKUE CBA3H MEXKIY https://academy-
CIIUPTaMH, PEHONIAMH H APYTUMH content.apkpro.ru/lesson/649883b8-
KIaccaMi OpraHniecKux 7¢5f-4116-896e-10a2278b08f1
COCTMHECHU.
33 Pemenne 3a1a4 Mo XUMHYECKUM https://academy-
YPABHCHHSM IPH yCIOBUH, 9TO content.apkpro.ru/lesson/649883b8-
OJTHO U3 pPearupyromnx BEIecTB 7c5f-4f16-896e-10a2278b08f1
TAaHO B U30BITKE.
34 Anpaeruapl: GopManbaeTuI u hilps://academy-
content.apkpro.ru/lesson/8664b319-
AUCTATLICTHL. ANICTOH 0ba3-4945-h076-ch 7265858090
35 CBoiicTBa 1 NpUMEHEHUE https://academy-

AJIbACTUIOB.

content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb72e5858b90



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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36

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCyCHas

https://academy-

content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63c0d

37 ColicTBa, IOIy4YeHHE U https://academy-
NPUMCHEHHE KapOOHOBBIX KHCIIOT content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0fofe63c0d
38 [IpaxTuueckas padora Ne 2. https://academy-
«CBolicTBa pacTBOpa yKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTEDY 386d-444a-8de3-7efba8bh98cdb
39 CreapuHOBas U OJICMHOBAs
KHUCJIOTBI, KaK MIPEJACTABUTEIN https://lesson.edu.ru/04/10
BBICIIINX KAPOOHOBBIX KHUCIIOT
40 ['eneTnyeckue CBS3U MEXKIY
KapOOHOBBIMU KHCIIOTAMH H 1 0 0 https://lesson.edu.ru/04/10
JPYTUMH KJIACCAMU OPTaHUYECKUX
COCTUHEHUN
41 Mru1a Kak COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIee ICUCTBUE
42 CrnosxHble 3(upsl KaK
[IPOU3BOIHBIE KAPOOHOBBIX https://academy-
p I p content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HAPOIHS CHOMHBIX a004-4945-a0eb-1e59cd5f4dOf
3¢upoB
43 JKupsr: runponns, mpuMeHeHne https://academy-
5 Dbl THAP 1P ’ content.apkpro.ru/lesson/71ac43f2-
osoriHeckas oIt X1pos a0d4-4945-a0eb-1e59cd5f4dof
44 [Koumponvuaa paoomahe 4. https://lesson.edu.ru/04/10
YrieBodsl: COCTaB,
Knaccudukanus. Baxueiime https://academy-
45 ’ content.apkpro.ru/lesson/709ce43a-

IIPEJICTaBUTEININ: TII0OKO034,
bpyKTO3a, caxaposa

deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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://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

['mroko3a. CTpoeHuEe MOJIEKYJIbI,

https://academy-

46 (u3HUecKre CBOICTBA U
HaxO0KJICHUE B IIPUPOJIE. content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
XUMHUYECKUE CBOMCTBA, ITOTYyYCHUE

47 M IPHMEHEHHE [JIFOKO3BL. https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Caxapo3sa. Haxoxzaenue B mpupoje,

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

K

49 DAXMAT 1 [IeIRNON03a KAk https://lesson.edu.ru/04/10
MPUPOJIHBIE MTOJIUMEPHI
Koumponvnan paooma
Ne5

50 1O Pasely https://lesson.edu.ru/04/10
«Kucnopoaconepxkarniue
OpPTaHMYECKUE COSIMHEHHUSD)

https://academy-

51 AMUWHBI: METHJIAMUH U aHWJIHH content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
AMMHOKHUCIOTHI KaKk
am(pOTepHbIE OpraHNYECKHE https://academy-

52 P P 5 content.apkpro.ru/lesson/c2f2f3d7-
COCIHEHILA, X BUOJOTHACCRO® 43d1-4873-ace0-78eca6009628
3HaueHue. [lenTuabt

53  T'enermueckas CBsI3b MEXKIY

AMHHOKHUCIIOTAMH M JIPYTHMH https://academy-

KJIACCAaMH OPTaHUYEeCKHIX content.apkpro.ru/lesson/c2f2f3d7-
coennHeHu. Pemenre pac4€THbIX 43d1-4873-ace0-78eca6009628
3ajad.

54

benku xak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA

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



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

CBolicTBa OEJIKOB.

https://academy-

TTpeBpainiers OE/IKOB B OPraHU3MeE. 1 content.apkpro.ru/lesson/c2f2f3d7-
o> |Vemexu B u3yueHun 1 CHHTE3E 43d1-4873-ace0-78eca6009628
OCIIKOB.

56  [lonsatue 00 a30TCoAEPKAIUX https://academy-
[CTCPOLMKIMICCKUX COCTMHCHUAX. 1 content.apkpro.ru/lesson/c2f2f3d7-
HyIIEHHOBBIE KHCIIOTHL 43d1-4873-ace0-78eca6009628

O
57 CHOBHDIC TIOHATIV XHMIH 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX
COCJIMHECHUH
OCHOBHBIC METO/IbI CHHTE3a
58 BHCOKOMOHUG KYIBIPHRIX 1 https://lesson.edu.ru/04/10
coeguHeHnui. [ImacTMaccsl,
Kay4JyKH, BOJIOKHA
[ToJIMATHIICH U TIOJTUIPOITHIICH.

59 KoHieHCaliMOHHBIC TIOJTUMEPHI.

TleHomIaACTEL. 1 https://lesson.edu.ru/04/10
60 HaTypanbHbIil 1 CHHTETHYECKUE

Kay4yKH. 1 https://lesson.edu.ru/04/10

CHHTETHYECKHE BOJIOKHA.

61 1 https://lesson.edu.ru/04/10

62 Oprannyeckast XUMHsI, YETOBEK U
npupoaa. O6006mamui ypok mo
reMe «XHUMUS TTOJIMMEPOBY 1 https://lesson.edu.ru/04/10

63  Ilosropenue. Uzomepus
OPraHU4YECKHUX BEILECTB. 1 https://lesson.edu.ru/04/10
[ToBTOpenue. I'eneTnyeckas CBs3b

64 OCHOBHBIX KJIACCOB OPraHUYECKUX 1 https://lesson.edu.rU/O4/10
coennHeHnid. Perrenne 3amad.

Konmponvnaa paboma Ne6.

65 1 https://lesson.edu.ru/04/10
Pezeps

66-68

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME



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

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabhubie | IlpakTnuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl
XUMUYECKU 3JIEMEHT. ATOM.
1-2 2 0 0 https://lesson.edu.ru/04/10
DneKTpOHHAas KOHPUTypalus aTOMOB
[Tepuoanueckuii 3akoH u [leprognueckas
CUCTeMa XMMH4YecKHX 3neMeHToB /1. 1.
34 A . 2 0 0 https://lesson.edu.ru/04/10
Memnzeneesa, UX CBSI3b C COBPEMEHHOM
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEIMHEHUH 10 TPYMIIaM U IEPUOIAM.
5-6 by P 2 0 0 https://lesson.edu.ru/04/10
3HaueHue MepUOIMIECKOro 3aKOHA U
CHUCTEMBI XUMHUYECKUX deMeHToB J[. 1.
MeHieneeBa B pa3BUTHH HayKH
Crpoenue BemecTBa. XUMUYECKas CBA3b,
-8 e€ BUJIbI; MEXaHU3MbI 00pPa30BaHUS 2 0 0 https://lesson.edu.ru/04/10
KOBAJIGHTHOM CBsA3U. BoopoiHas cBs3b
9 [TpoCTpaHCTBEHHOE CTPOCHHE MOJICKYT https://lesson.edu.ru/04/10
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB. 1 0 0
10 TUIBI KPUCTAIIIMYECKUX PEIIETOK U https://lesson.edu.ru/04/10
CBOIICTBA BEIIECTB. 1 0 0
BelrecTBa MOJIEKYISIPHOTO U https://lesson.edu.ru/04/10
11 1 0 0
HEMOJIEKYJISIPHOTO cTpoeHus. [Ipruunnbl
MHOT000pa3usi BELIEeCTB.



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

12-13

PerieHne pacyeTHbIX 3a7a4 110 TEME:
«Bpruucienue macchl (KoJM4yecTBa
BEIIECTBA, 00bEMa) IPOIYKTa PEaKIHH, €CITU
[UIs1. €0 MOJIYYEHHUsI 1aH PacTBOp ¢
ONPEACICHHON MacCOBOU JI0OJEN UCXOAHOTO
BEILIECTBA.

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

14

IlonsiTHE O IUCHIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIOUIHBIE PACTBOPBIL.

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

15

[ToBTOpenue u 0000IIEHNE MaTeprata TeM
1-3: «IlepuoguvecKkuii 3aKOH U
[epuoanyecKas CUCTeMa XUMHUYECKUX
hiiemeHToB JI. 1. MeHnaeneera Ha OCHOBE
y4eHHUs O CTpO€HUU aToOMOB. CTpoeHue
BEIESCTBAY.

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

16

KontponsHast padora Nel

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

17

Knaccudukanus u HOMeHKIIaTypa
HEOPraHNYECKUX COCINHEHUM.

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

18

I'eneTnyeckas CBS3b HCOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

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

19

Knaccudukanus XuMHUYECKUX PEaKIiil B
HEOPraHUYECKOW U OPraHUYECKON
XUMUHU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB; 3aKOH COXPAaHEHHS U
MPEBPALLCHUS SHEPTUH MPU XUMHUYECKHUX
peaKumsax

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

20-21

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMUYECKOe PaBHOBECHE

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

22

[IpakTuueckas padora Ne 1. « Bnusiaue
pa3InYHbBIX (GAKTOPOB Ha CKOPOCTh
XUMHUYECKON pPEeaKLIuu»

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

DNEeKTpOTUTHYECKAsT JUCCOIUALIHS.
[TonsiTue o BomopoaHoM nokaszarene (pH)

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

23-24 pactBopa. Peakiinu HOHHOTO 0OMEHa. 0 0
25-26 ['unponus opranuyeckux u
HEOPraHUYECKHX BEIICCTB 0 0 https://lesson.edu.ru/04/10
OKHUCIIHUTEIEHO-BOCCTAHOBUTEIILHBIE
27-28 | peaxuuu. [TonsTue 06 31eKTpONH3E 0 0 https://lesson.edu.ru/04/10
pacIIaBoB U paCTBOPOB COJIEH
29 Oo6o0maromuit ypok o Teme
«XUMHYECKHE PEAKIIAN 0 0 https://lesson.edu.ru/04/10
KonTpomapHas padora No2
30 P P 1 0 https://lesson.edu.ru/04/10
31 Meramisl, ux [IOJIOXKEHUE B 0 0 https://lesson.edu.ru/04/10
[Teproauueckoil cucTeMe XMMHYECKHIX
anemenToB JI. 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB
32 OO61ue Gpu3nYecKrue CBOMCTBA METAILIIOB 0 0 https://lesson.edu.ru/04/10
23 XMuYecKkrue CBONCTBa METALIOB. 0 0 https://lesson.edu.ru/04/10
34 OO01IHe CrIOCOOBI OTYYCHHS METAJLIOB. 0 0 https://lesson.edu.ru/04/10
35 JJIEKTPOJIN3 PAaCTBOPOB U PaCILIaBOB 0 0 https://lesson.edu.ru/04/10
BEIECTB.
36 [TousiTre 0 Koppo3un MeTautoB. CriocoObI 0 0 https://lesson.edu.ru/04/10
3aIlUTEl OT KOPPO3UH.
MeTautbl rIaBHBIX TOATPYII (A-Tpyri) 0 0 https://lesson.edu.ru/04/10
37 [IEPUOMYECKON CHCTEMBI XUMUIECKUX
DIIEMEHTOB.
X MMHUYECKHE CBOMCTBA METAIIJIOB TJIABHBIX https://lesson.edu.ru/04/10
38 noarpymn (A-rpymin) IepuoaHIecKon
CHCTEMBI XUMUYECKUX DIIEMEHTOB. 0 0
39 MeTasusl oGoUHBIX moArpym (B-rpyri) https://lesson.edu.ru/04/10

HCpI/IO)IPIqCCKOfI CHCTEMbI XUMHYCCKUX
DJICMCHTOB.



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

XUMHUYECKHE CBOMCTBA METAJIJIOB. ME/IH,

40 [HKa, JKele3a, XpoMa, HHKEIs, MIATHHDL. 0 0 https://lesson.edu.ru/04/10
41 OKCHIBI U TUIPOKCHUIBI METAIIIOB.
0 0 https://lesson.edu.ru/04/10
CHHaBLI METAJIJIIOB. PeI_HeHI/Ie pvaeTHBIX 3a1a4
42 0 TeMe: «PaCUeTEl IO XUMUICCKHM 0 0 https://lesson.edu.ru/04/10
YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JIOJIEH
BBIXOJ1A IIPOAYKTA PEAKIIUU OT TEOPETUYECKU
BO3MOXXHOTI'O>).
00001IeHNE ¥ TOBTOPCHHUE N3YYCHHOTO
43 MaTepuana TeMbl: «MeTauibD. 0 0 https://lesson.edu.ru/04/10
44 KonTposbHas padora Ne3 mo teme:
«MeTanbi. 1 0 https:/lesson.edu.ru/04/10
XUMHUYECKHUE JIEMEHTHl — HEMETaJLIbI.
45 0 0 https://lesson.edu.ru/04/10
46 CTpoeHue U CBOMCTBA NPOCTHIX BELIECTB — 0 0
HEMCTAIIIOB. https://lesson.edu.ru/04/10
BonoponHme COCAUHCHUA HEMCTAJIJIOB.
47 0 0 https://lesson.edu.ru/04/10
OKCUIbI HEMETAIIIOB.
48 0 0 https://lesson.edu.ru/04/10
Kncnopoz[coz[epn(amne KHUCJIOTEI.
49 0 0 https://lesson.edu.ru/04/10
OKHCIUTENhHBIE CBOMCTBA a30THOM U CEPHOM
50-51  |kpcrnor. 0 0 https://lesson.edu.ru/04/10
PCIHGHI/IC KAQUCCTBCHHBIX U paCLIeTHBIX 3aaad,
52-53  fcxem TIPEBPAILEHUMN. 0 0
https://lesson.edu.ru/04/10
54 KouTposnbHast pabota Ned o Teme: 1 0
«HemeTanpi. https:/lesson.edu.ru/04/10
55 5 6 FeHeTI/I‘IeCKaH CBs3b HeopraHH‘IeCKI/IX nu O O
OPraHN4YCCKUX BCIICCTB. https://lesson.edu.ru/04/10
57-58 VYPOK - IpakKTUKYyM: COCTABJIICHHUE U 0 0

OCYHICCTBJICHHC CXeM

MpeBpalieHui

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
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

59

Pemienue 3a1a4 Ha HAXOXKAEHUE MAaCCOBOM
(0OBEMHOIT) T0JTH BBIXO/1a TPOIYKTA
peaKIuu OT TEOPETUIECKH BO3MOKHOTO

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

60

Pacuersl 00bEMHBIX OTHOILLIEHUN Ta30B
MIPU XMMHYECKUX peakuusax. TennoBoit

ahdexr.

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

61

PacueTsl MaccOBON 101U XUMHYECKOTO
COCIMHEHUS B CMECH.

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

62

Ponb xumun B 00ecriedeHuH 3KOIOTHUECKOM,
SHEPreTHYCCKON U MUILEBOM 0€30MaCHOCTH,
pa3BUTHH MeIUUUHBL. [IoHATHE O HAyYHBIX
METO/AAX MO3HAHUS BEUIECTB U XUMHUYECKHUX
peaKuuu.

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

63

IIpencraBienns 00 OOMIMX HAYIHBIX
HPUHIUIAX TPOMBIIIIEHHOTO TIOTyYeHUS
BKHEUIITUX BEIIECTB (Ha IpUMepax
MPOM3BOJICTBA AMMHUAKA, CEPHON KUCIIOTHI,
METaHOJIa).

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

64

UenoBek B MUPE BELIECTB, MATEPUAIIOB U
XUMUYECKUX PEaKIUil: XUMUS U 3[0POBbE
4YeJI0BEKa; MpaBuiia UCIOJIb30BaHUA
JIEKAPCTBEHHBIX MIPENapaToB; MIpaBuiIa
0e301MacHOT0 UCIIONB30BaHMS MTPETapaToB
OBITOBOM XHMHH B ITOBCEIHEBHOM YKU3HHU.

BriToBas xummdeckas I'paMOTHOCTb

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

65-68

PesepsHoe Bpems. [loBTopeHnue.

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



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

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

Xumus, 10 kinace/ I'abpuensa O.C., OctpoymoB W.I'., CiankoB C.A., AkiimoHepHoe o0111ecTBO «31arenbeTBo
«ITpocsemenue»,2021 r
Xumus, 11 knace/ 'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A., AkiinonepHoe o01iecTBo «M31aTenbcTBO
«ITpocsemienue»,2021r.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumusi(6a30BbIilypoBeHb ). Peanu3arus o0pa3oBaHus: MeToauueckoe mocooue st yuutens / Kapepuna A. A., [Tuayruna
I'.B.; mox pen.I'. B. [Tuuyrunoit. M. : ®I'BHY «ucTuTyT cTpateruu pazsutus oopazoanusi PAOy», 2022 81 c.:u.
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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