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MOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHMS
dbenepanpbHOl 00pa30BaTEIBPHOM MPOTPpaMMBbI CpPeAHEro oO0Iero o0pa3oBaHHS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mpemnogaBanus
ydueOHOro mpeaMera «XUMHS» B 00pa3oBaTENbHBIX Opranu3anusx Poccuiickoit
Odenepanuu, pean3yloOlUX OCHOBHbIE OOpa3oBaTelbHBIE MNPOTpaMMBbl, U
OCHOBHBIX TONOKeHHM «Crparermm pa3BuUTHS BocnuTaHus B Poccuiickon
®deneparuu Ha niepuon 10 2025 roma» (Pacmopsbkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOJAXOJOB K pa3paboTKe MporpaMMbl MO XUMHUU, K OMPEACICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs O00YUarOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1y 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyainbHbie mnojioxkeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH,
COJICp)KaHMsl, PE3yJbTaTOB OOyUYEeHHS W TPEOOBAHUM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AlMK, SBJSETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHOYXXUT 3aBEpUIAIOLIMM OSTAllOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MNPUCYLIUX
IIEJIOCTHON CHCTEME XHUMHUYECKOTO O00pa3oBaHUsA. T IICHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPHI
YeJioBeKa, a TakKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
30pOBbI0 M TpPUPOAHOW cpene. Peanmusyercss xumuueckoe 0Opa3oBaHHE
oOy4Jaromuxcs Ha YPOBHE CPEAHET0 001ero o0pa3oBaHus CpeCTBAMU YIEOHOTO
npeameTa «XUMHs», COJEpKaHUE U IOCTPOEHUE KOTOPOrO ONpPEACIICHbl B
nporpaMMe MO XUMHHU C Y4ETOM CHEeUU(PUKH HAyKU XUMHUH, €€ 3HA4YCHUS B
MMO3HAHUU TIPUPOJBl U B MaTEpPUATBLHOM XKM3HU OOINECTBA, a TaKkKe C y4ETOM
oOmux 1eneld W TPUHINIOB, XapaKTEPUIYIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero o01iero oopasoBanus B Poccuiickoit deneparuu.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HIPaeT 0COOYIO POJib B
COBPEMEHHOW LMBUJIM3ALMM, B CO3JaHUU HOBOW 0a3pl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAINMOHATIHFHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHE IIEJIOCTHOTO MPECTABICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHHM HAa OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHUS.

TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHsS CTaya
HEOTHEMJIEMOM YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM yCIOBUEM YCIIEUIHOTO
TpyAa U KM3HM KaXJIoro uieHa ooOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
CO3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM,
HSHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHBbI 310POBbSI.

B cootBerctBUM ¢ OOmMIMMHU LEISIMH M MPUHIUIAMH CpPEIHETro OOLIero
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYKD UM 1 BbIPaOOTKH  MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKECHHUS
o0pa30BaHus B pA3IMYHBIX 00JIACTSX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsolluMU  NIpeAMeTa «XUMHS» SABIAIOTCS 0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOW@As U HEOPraHWYyecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHWM 10 HEOPTraHWYECKON XMMHH (C BKIIOYEHUEM 3HAHHUM U3 OOIIed XUMUHN) U
OpraHn4eckon xuMuu. PopMuUpOBaHUE JAHHOW CUCTEMBbI 3HAHUW NPU U3YUYECHUU
npeaMera oOecreyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranuueckas xumusi» u «OOwmas u
HEeOopraHuyeckas XuMmus» copmupoBaHa B MporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOI0 TMOJXO0Ja K M3yYEHHIO Y4eOHOro marepuaja U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAeNnEéHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUH, a TaKXke Ha YPOBHE CTEPEOXHMMHYECKHMX U  AJIEKTPOHHBIX
IpeJcTaBlIeHUd O cTpoeHuu BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOIOB /IO CIOXKHBIX OHMOJIOTHMYECKH
AKTUBHBIX COEIUMHEHUU. B Kypce oOpraHnyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl NMEpPBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKOM CBSI3HU, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOUN pEAKIIUH.

[lonq HOBBIM yrjaoM 3peHUss B IpeaMere «XUMHsD» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOrO 0O0mIero oOpa3oBaHus
TEOPETHUUECKU MaTepuand U (AKTOJIOTMYECKUE CBEACHHUA O BELIECTBaX U
XUMHUYEeCcKor peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYarOIIMMCSl MPEAOCTABISAECTCA BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
rIy0oke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMA 3TOro 3akoHa — OT
0000111at0111eH 10 OOBICHSIONIENH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHMM O BOKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSIX MpPOTEeKaHus JomnojHsercas B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMH KYJIbTYPOJIOTHYECKUN U TPUKIIATHOMN
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aWMOCBSI3M XHUMHUHU C
JPYTUMHU HayKaMH, PACKpBIBAIOT €€ pojb B IO3HABATEIHHOW WM TPAKTUYECKOM
JESTEIbHOCTA YeJIOBEeKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHHUS K IIpolieccy
TBOpPYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPHUIOKECHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpoOsemMax, CBSI3aHHBIX C XUMHUEU, KPUTUYECKA OCMBICIUBATh MHGOPMAIMIO U
OPUMEHATh €€ I TIOTOJHEHWS 3HAaHWUM, PEIICHUs WHTEJUIEKTYallbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3a/1ady. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  WM3YYEHHS  OpPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHUPOBO33PEHYECKON OCHOBBI ISl TIOHUMAHMUS
¢bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYecKOro Mupa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUW MMyTEM OSKCIIEPUMEHTa U
pEeIIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (aKTaMH U TEOPETHUYECCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH HYKOJIOTHYECKUX MpoOieM, a
TaKxe Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECyPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmane pemieHuss 3agad  BOCIUTAHUS, PA3BUTHS U COLMATU3AINH
oOy4Jarommxcs NPUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPEIeTICHUIO
COollep)KaHUsI M TOCTPOEHHUs TpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUM, UMEKIUX 0a30Bo€ 3HAYEHUE s
pPa3IUYHBIX BHJIOB JICATEIBHOCTH: peIIeHus MnpobieM, IOWCKa, aHaiu3a |
00paboTku nHMOpPMALIUK, HEOOXOAUMBIX JIJISI IPHUOOPETEHUS OTBITA TIPAKTUYECKOM
U HCCIE0BATENIbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemojgaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHuUs, TaK U HAa YPOBHE CPEIHEro OOIIero 00pa3oBaHusl, IPU ONPEACIICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LIeJed HM3y4YeHHs IMpeaMeTa HarpaBlIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpU3HAETCS (OPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KakKk O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
JESITENIbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOJMYECKOW TOYKH 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
IpeAMETA SIBJISIETCS BIIOJHE ONPaBIaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMHM IEISMH H3Y4Y€HUs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCSA:

e (¢opMHpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUH KaK  BaKHEHIIEH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWA
JIeXKaT KIIIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $I3bIKA HAayKH, YCBOCHUE W TMOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNI I MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHWE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaAKIUUA, HEOOXOTUMBIX [Jisi TpUOOpEeTeHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SBJICHUH,
MMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUYECKON U MMOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JICSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM
U OOBSCHEHHMEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOJCHUEM MpPaBUI
0e30macHOro OOpaIeHus ¢ BEIeCTBAMH.

Hapsany ¢ atuMm, comepkarenbHasi XapaKTepUCTHKA LIeJIEW U 3a7a4 U3YUYEHUS
npeaMeTa B IporpaMMe 1Mo XMMHUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CUCTEME cpefHero oodiiero odopazoBanus. CeroaHs B
MpernoJlaBaHu  XUMHH B OoJbIiel  cTemeHW OTHAETCS  MPEANnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepXaHus OOydeHHs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBINYCKHHMKA 00IIc00pa3oBaTeIbHON OpraHu3aluM, BIaACIONIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAIBLHOW TPAMOTHOCTHIO, TO €CTh CHOCOOaMU U
YMEHHSIMU aKTHUBHOTO MOJIYYEHUs 3HAHUN W MPUMEHEHUSI UX B PEATbHOU KU3HU
IUTSL pELICHUS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM mOpM U3yYEHUHM TNpeaAMeTa «XUMHS» JTOMUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TAKKE IEJIH U 33]]a4H, KaK:

ajganTanus OO0y4arolUXCsl K YCIOBHSAM JTWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMHpoBaHHEe y OOYyYarOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE [IJIsi Pa3IMYHBIX BHUOB
JESATENbHOCTU: PEIIeHUs MpoOieM, MOMCKa, aHan3a U o0paboTKu MH(OpManuHy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUSI OMbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B T[IO3HAHWM XHMHUHM, a TaKXKE€ [JI OLEHKM C TO3ULHM



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUYECKUX
IPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTyaIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYaroIIMUXCs: CIIOCOOHOCTU CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpeMeHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTUH I IOMCKA W aHaIu3a yYeOHOW |
HAyYHO-TIOMYJISIPHOU MH(DOPMAITUH XHMHYECKOTO COJICPIKAHMSI;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0II01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJWMBI, B YaCTHOCTH, TpPH IUIAHUPOBAHWHM W TIPOBEACHUU XUMHUYECKOTO
DKCIIEPUMECHTA;

BOCMIUTAaHWE Yy oOOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOM
HaIpaBICHHOCTH XHWMHH, €€ Ba)XHOW pPOJM B PEMICHUU TI00ANBHBIX TPoOIeM
paIMOHATBHOTO MTPUPOIOTIONL30BaHUS, TIOMIOJIHEHUST YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHONICHUSI K TPHPOAEC U CBOEMY 3J0POBBIO, a TAaKXKe MPUOOPETCHUS OIBITA
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX pEIIEHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SBICHUSIMHU.

B yuebHOoM maHe cpenHero oOmiero oOpa3oBaHUs MNpeAMET «XHUMHU»
0a30BOT0 YPOBHS BXOJUT B COCTAaB MPEIMETHOHN oOnacTu «EcTecTBeHHO-HAyUYHBIC
MIPEAMETHD».

OO611ee 4yncIo 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B Heienr0), B 11 kinacce — 34 gaca (1 gac B HeAemio).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMHMH

[IpenmeT opraHM4YecKol XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. Bytieposa, e€ ocHOBHBIE 1O10KeHUsA. CTPyKTypHBIE (DOPMYJTBI
OpraHWYecKuX BelecTB. l'omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCIUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o KinacCU(pUKALMK OpraHuyeckux BeuniecTB. HoMeHknarypa
OpraHUYECKUX COEAMHEHUN (CUCTeMaThyecKkas)) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYEHHMSl BEIIECTB W WX MPEBpALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
OMMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
Ipu HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEUIITNE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TOJy4YCHUE W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U MPOIMUIICH —
NPOCTEUIITNE TPEJCTABUTENN AaKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApATAIlUU, OKHUCJICHUS W
MOJIMMEPU3AIINH ), TOJyYECHUE U IPUMEHECHHUE.

Anxaguensl: OytamueH-1,3 u metunOyrtaguen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noiumepusanuu). IlomyyeHrne CUHTETUYECKOro
KayudyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM psifl. ALIETHIICH
— TMPOCTEUINNIA TPEICTABUTENh AIKHMHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peakluu THIPUPOBAHMS, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpPEHHUsI ), TOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TrajJloreHupPOBaHUsS U HUTPOBAHMS), NOJyUYEHHUE U TIpUMEHEeHUE. 10.1yo:
cocmas, cmpoeHue, Quauueckue U  XuMudeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMA K
Pa3JIMYHBIM KJIACCaM.

IIpupoaHble MCTOYHUKHU YTIIEBOAOPOAOB. IIpupomHbIi ra3 W IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUH, KaTalUuTH4YeCKuil), nuponus. I[Ipoaykrsl
nepepaboOTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U MPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHMS BEIIECTB M HX NPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3lamMHl IUIaCTMAacC, KayyyKOB M PpE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenMpoBaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIoreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA

Y U3YYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IMPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4eckue coeJHHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJN: CTPOEHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBa (peakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHUE. BoaopoaHble CBSI3HM MEXIY
MOJIEKYJIaMH CIIUPTOB. /lelicTBHE METaHOIa U 3TaHOJIa HA OPraHN3M YEJI0BEKA.

MHOroatoMHbl€  COMPTHL. DTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOaTOMHbIE cIUpTHI). JleiicTBue Ha
OopraHusM yesnoseka. [[puMeHenne rmuueprHa U 3TUIEHTIIUKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ilpumenenne genona.

Anbaeruapl U kemownwvl. DOpManbIETHll, alEeTaIbJCTU. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUUU OKHUCICHHS U BOCCTAHOBJIICHHUS,
KayeCTBEHHBIE PEAKIUH), TOTyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHAs U
YKCyCHasi KHCIJIOTBL: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, Peakiys 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

Cnoxsble >(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buomornueckas
POJIb JKUPOB.



VYrneBoapl:  coctaB, Kilaccu(uKanuMs ~— yriieBogoB  (MOHO-, [JU- U
noaucaxapubl). [nroko3a — npocTeiuii MOHOCaXapua: OCOOEHHOCTH CTPOEHMS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucnenue amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXKJIEHHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaKk H30MEP IIFOKO3BI.

Kpaxman u nemntono3a kak npupojHbie noiuMepsl. CTpoeHre Kpaxmaia U
HEeUr0NI03bl.  PU3MUEeCKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAKLUs C UOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEBpallleHUi:
MpOBE/ICHNE, HAOJIIOJICHHE W ONHCAHME JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHE
CIOUPTOB, KaY€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aUMOJAEHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUCiIeHnEe aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(Il), B3zammopeiicTBue Kpaxmaia ¢ HOAOM),
MIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHUIO XHMMHUYECKOM peakiuu (Mmaccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN).

A3oTcoaeprKalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTBHI Kak am(oTepHble oprannyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHA). buonoruueckoe
3HaYE€HHWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TpPETUYHAsl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs BEIIECTB M WX IPEBPAILECHHIA:
HAOJII0/IEHUE U ONKMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OeiIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLuu OEIIKOB.

BbicokoMouieky IsipHbIe COeIUHEHH S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINH, CPEIHAS MOJEKYJISIPHAS
macca. OCHOBHbIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHUH —
MOJIMMEPHU3ALHS ¥ OJTUKOHAEHC CAIHSI.

OKCHEpUMEHTAIbHBIE METOJbl HM3YyYEHHsS BEIIECTB M WX IPEBPAlLCHHIA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTHH, TaK W MOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBINA (haKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHUHTE3, KiaccuuKaius, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®du3nka: MaTtepus, OdHEprus, Macca, aToM, DJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (M3MUECKUE BEIMUYMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJOTMYECKH aKTUBHbIC BellecTBa (OETKH, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCBHI.

TexHosmorusi: MNHUIIEBbIE MNPOAYKThI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIECKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI XUMUHU

XUMUYECKUM 3ieMeHT. AToMm. Sapo aroma, H30TONBL. OJIEKTPOHHAA
000yI0uKa. DHEPTeTUYECKUE YPOBHH, TTOJTYPOBHH. ATOMHBIE OpOuTand, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHUsl 3JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. IIEKTPOHHAS KOH(DUTYpAITUS AaTOMOB.

[Tepuonnueckuit 3akoH u I[lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOAUYECKOr0 3akoHA U llepuoamdeckoil cuctembl
xuMmuueckux aneMeHToB [[. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M MepuoaaMm.
3HaYeHue NMepUoANYECKOro 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBsI3b. BHJbl XUMHYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIA U JOHOPHO-
akuenTopHblil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSAPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MNOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPBHI.
MaccoBast 10J1 BELIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOpPraHMYECKNX BellecTB. ['eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Knaccudukammss — XMUMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MAaCChl BEIECTB,
3aKOH COXPAHEHUA U MPEBPAILCHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnMbie
peakunu. XuUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunnun Jle Hlartenbe.

DnekTpoauTuyeckas aucconuanus. CuiibHbIC U ciiadble 31eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEIIECTB M WX MpPEBpallCHUN:
neMoHcTpanus Taomui «Ilepuoaudeckasi cucrema xuMmuueckux siaementos . H.
MeHnneneeBay, U3ydeHUE MOJIENEH KPUCTANIMUECKUX PEHIETOK, HAOIIOJICHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIMU HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusiHue paznuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUm».

Pacuérusnle 3amaqn.

Pacy€rel 1O ypaBHEHMSM XHMMHUYECKHUX pEakUuui, B TOM YUCIE
TEPMOXHUMUYECKHAE PACUETHI, PACUEThl C HCIOJB30BAHUEM IOHATUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuyeckasi xXumusi

Hemeranner. Ilomoxxenune HemetaiuioB B llepuoamyeckon  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3MYECKHWEe CBOMCTBA HEMETAIJIOB. AJIJIOTPONHUS HEMETauIoB (Ha mpuMepe
KHUCIIOpOJ1a, cephl, hocdopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dbocdhopa, yriuepoga U KpeMHHs)) W HMX ~ CO€NMHEHUM  (OKCHJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIUHECHUM.



Meramisl. [lonoxenune meramnoB B [lepuoandeckon cUCTEME XUMHUYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CrjiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI PSAI HANIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalluid, KaJbIUMH,
Mar"ui, amoOMHHHUHI, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COSIUHEHUM.

OO6mue crnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHS] BEIIECTB M HX MpEeBpalleHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl U CIIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHUE U OINMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pPaTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ANIOMUHHUSA C PACTBOPAMU
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAIIIOB).

Pacuérusnle 3amaqn.

Pacuétpel Macchl BemiecTBa WM 00bEMa Ta30oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€CrieYeHUU 3KOJOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30mMacHOCTH, Pa3BUTHH MEAUIHHBL [IOHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MAaTEPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHOHHBIE Marepuaibl, KpacKdh, CTEKJIO, KepaMHKa,
MaTepUaiibl ISl JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKHE U MUHEPAJIbHBIE
yaoOpeHus.

XuUMHsST U 3I0pPOBBE YEIIOBEKA: IPABUIIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmEeHd
HEOpraHn4eckoi xumMuu B 11 Kacce ocymIecTBIsIETCS Yepe3 UCMOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHATHH, TaK W TOHATHH, SIBISIOIIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE MOHATHUS: HAY4YHbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCuPUKalus, TMEePUOAUYHOCTb, HAOIIO/IEHNE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



®dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PaJHMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUECKHUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHcTeMa, Ouocdepa, Makpo- W
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepasibl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIMBO,
peCypCHhlI.

TexHomorus: XUMMHUYECKash MPOMBIIUIEHHOCTb, METALTYPIrus, IMPOU3BOACTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IMPOM3BOJCTBO, IMHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUAIIOB,
3JIEKTPOHHAS MPOMBIIIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHS
OoOyyarolMMHUCs POrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM M TOpeaMeTHbIM). HayuHo-meroanuyeckoil OCHOBOM IS
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABIIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJbTaTOB OCBOCHHMs IpeaMeTa «XUMHUS» Ha ypPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
L[EJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHs» JOCTHTarTCs B
€ANHCTBE YYEOHOW M BOCIUTATENbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TPakJIaHCKOTO OOILEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMamMM W [paBWIAMHU  [OBEJCHMS, CIOCOOCTBYIOLIMMH  IpoLEeccam
CaMOMO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroIIXcsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaAMeTa «XHMHSD»  OTPAKAIOT
Cc()OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOM W TPAKTUYECKOM JEATEIbHOCTH
oOy4Jaromuxcs Mo peaju3ally MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
Y4acTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEM,
YBaXXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEHTBI IPYTUX [IPU aHAIU3E PA3JIUYHBIX BUAOB YUYEOHOU AESATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€YECTBEHHON XMMUH;

yBaXEHHUsI K MpOIECCY TBOpPUECTBA B O0OJACTH TEOPUH U TMPAKTUUYECKOTO
OPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAYKU €CTh PE3yJIbTar
JUINTENIbHBIX ~ HAaOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTUKOB;

UHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMHM M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHNS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U NIPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE IOBEACHUE U ITOCTYIKM CBOMX TOBApUILEHU C
NO3ULMIA HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro W Oe3o0macHoro obOpas3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3HYECKOMY H
IICUXWYECKOMY 370POBBIO;

coOmtoieHns1 mpaBui O€30MacHOro OOpalieHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHUIYAJIBHOIO W  KOJUIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEATEIBbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAaNpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYeHHUIO0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAIbHOW TpaeKTOpUU
oOpaszoBaHus, Oyaymied mpodeccur W peaau3aluu COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTeN 0011IeCcTBa;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00OpPa3HOT0 OTHONIIEHUS K MPUPOJIC, KaK HCTOYHHUKY
CYILIECTBOBaHHUS )KM3HH Ha 3E€MIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATIBHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH  JUIS
pelIeHNs BOPOCOB PAllMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCALIMX BpEH  OKPYKAIOLIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONpUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HAJIWYMS Pa3BUTOrO SKOJIOTMYECKOIO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTIbITa NeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUU(PUKM XUMUM Kak HayKH, OCO3HaHUS €€ pOJu B
(hopMUPOBAHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOoOJIeM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HaMpaBICHHOCTH W BaXHOM poJd B
CO37IaHMHM HOBOW 0a3bl MaTepUATBHOU KYJIbTYPhI, PEIICHUH TI100aTbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHON KHU3HM KAXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTy4yaeMble 3HAHUS JJIs aHalIM3a U OOBSICHEHUS SIBJICHUI OKPY’KaIOLIEro MHUpa U
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUS JeaTh 000OCHOBAaHHBIE 3aKIOYEHUS HA
OCHOBE HAyuyHbIX (DaKTOB M MMEIOLUIUXCS JaHHBIX C ULEJIbI0 IOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus npo6sieM B PeabHbIX )KU3HEHHBIX CUTYAILINAX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHUMHH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NMpodhecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS y4e€OHOro mpeaMmera «XuMus» Ha
YPOBHE CpPEeAHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAQYMMBIE IS (GbopMHpOBaHHSA  MHPOBO33PEHHUS oOy4Jaronmxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHSATHUS, OTPa’Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpAa U CHEeUU(UKY METOJOB IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO, SHEPTUs, SBICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, Uccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

YHHUBEpCaJlbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHbIE,

PETyJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIMOHATBHOU
TPaMOTHOCTH U COLIMATILHOM KOMITETEHIINH 00YYaroInXCs;
CIIOCOOHOCTb oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE Y4YEOHbIE
NEUCTBUS B NTO3HABATEIBHON U COLUAIIBHON MPAKTHKE.

MeranpenMeTHble PE3yabTaThl OTPAXAIOT OBJAJACHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

OBaanenue YHHBeEpPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 0a30Bble JJOru4YecKue JaeicTBUsI:

CaMOCTOSITENILHO  (OpPMYyJNIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOliemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh IPU OCBOCHHUM 3HAHWM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aHMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS 1JI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpATh OCHOBAaHUSA M KPUTEpUHU [UIS KIAacCU(UKAMU BEIIECTB W
XUMHYECKUX PEaKIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUM
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuMy — IpU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPECTABICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEaKLUU.

2) 0a30BbBI€E HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKUX
peaKiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCTIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSITENILHOTO IIJITAHUPOBAHUS M IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IEHNSI ¥ BBIBOIBI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENbCKOW M MPOEKTHON
AESITeNbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJOB PEIICHMsS IMPAKTUYECKUX 3a7a4, MPUMEHEHHUIO PA3IMYHBIX
METO/IOB IMO3HAHMUS.

3) padora ¢ uHpopManHeH:

OPUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
HOMyJIIpHAasl JIMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE MOCOOMS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;



(bopMyIIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBbIE METOAbl MPU TOUCKE U
orbope wuHpOpPMAIlMU, HEOOXOAUMOW JJis BBITIOJTHEHUS Yy4YEeOHBIX 3a7ad
OIPEJICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Hpu pabdoTe cC
XUMHYECKON HH(OpMAIMeil: TNPUMEHSITh MEXIpeaMeTHble ((pu3nyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, a0OpeBUATYpbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HarJIATHOCTH.

OsgJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJa€MOW TEMbI B XOJ€ AUaora u/win
JUCKYCCUU, BbICKAa3bIBaTh  HJIeW, (QOPMYyJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEI0KEHHOM 3a1a4H;

BBICTyIIaTh C MpE3eHTaIMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIHbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, pealn3aluy y4eOHOTO MpoeKTa U (OPMYIUPOBATH BBHIBOJIbI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 0OOMEHa MHEHUSIMHU.

OByaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATEIBHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATEIBHYIO
NESATENbHOCTh, ONpeNeisas €€ UeNu M 3aJadd, KOHTPOJIUPOBATH M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpE/UlaraéMblii aaroOpuTM JEHUCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIEJ0BATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN crnoco0 HMX pemeHuss ¢ YYETOM NOJyYEeHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUAX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOAHaJIN3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUSD»
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh  NPEACTABICHUM O XHMHUYECKOM  COCTaBIISFOIICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoabsl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUsS] TPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMUYECKHM DJIEMEHT, aToM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISAPHBIM O00BEM, VYIJIEPONIHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30MepHUsi, N30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN $I3bIK XHMHH; MHUPOBO33PECHUECKUE 3HAHMS,
JeKalME B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
ABJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUH HCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopmMysl  OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BEHIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy MW CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHui (yriaeBoJOpOMbl, KHUCIOPOJ U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMs OT/ACJIbHBIX OPraHMYECKUX BEUIECTB (ITHIICH, MPOIMWIICH, AalleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (eHol, (hOopMallbIerua, aleTaibJAeru]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJITi0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITH BHUJIBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNMHEHUSAX (OMHAPHBIE U KPATHBIE);



c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa aiist 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCChl BEILIECTB,;

chOpMUPOBAaHHOCTh ~ YMEHHUN  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nUeckue W XUMUYECKUE CBOWMCTBA TUMUYHBIX MPEICTABUTENIEH pPA3ITHUHBIX
KJIACCOB OPTraHUYECKHX BEHIECTB (METaH, 3TaH, ATWIECH, NPOIMWJIEH, alleTUJIECH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METaHOJ], 3TAaHOJ, STUJICHIJIIUKOJb,
TIIMIEPUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAsl KHUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIJIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOIHOIO
Coipbsi  (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYHCICHUS IO XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEéMa, KOJIUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUHU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HaOII0/IeHNEe, U3MEPEHHUE, DKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
nocyJoM u 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuia OOpaIIeHHs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKLIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHNs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOJTyYCHHUE
ATUJIEHA U W3y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIUU OPraHUYECKUX
BEILIECTB, JIeHATypalus OEJIKOB MpU HArpeBaHWM, IIBETHHIE Peaklnu OENKOB) B
COOTBETCTBHHM C TpPaBWJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpPHBIM OOOPYJAOBAHHMEM, TMPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO SKCIEepUMEHTa B (OpMe 3alucy YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOJYyYaeMyH U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCCOBOM
uHpopmanuu, aTepHET U Opyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  IpaBHWJAa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUST B OBITY MU TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPY’KAIOIIEH MPUPOIHON Cpe/lbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbIca Tokasarens [IJIK, mosicHaTh Ha mpuMepax CHocOOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEHCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOMIMXCSl ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX M CINA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPhl JIMYHOCTH, €€
(yHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCJIECHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PElIETKa,
TUNBl XUMHWYECKHX  PEAKLIMH, PACTBOpP, DJIEKTPOIMUTHI,  HEAJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAS] JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM peaklMi, XUMHUYECKOE PABHOBECHE), TECOPUM W 3aKOHBI (TeOopus
3JIEKTPOJUTUYECKON Juccolmannu, nepuoandeckuit 3akon [. M. Menpaeneena,
3aKOH COXPAHEHHS] MAaCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALLICHUS YHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE MOHHWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUU U O€30MaCHOM HCIOJIb30BaHUU BaKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U NMPAKTUICCKON JISATCIBHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHMI BBISIBIATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IpU
ONMCAaHWH HEOPIraHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHX peakIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMUaK, raméHas
W3BECTh, HEralIEHasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENATh BAJIEGHTHOCTh U CTETIEHb OKHUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKON
CBs3M (KOBaJ€HTHasi, MOHHAs, METAINIMYECKas, BOJOPOAHAs) B COEAUHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIIpHasi,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHEHUH;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB I0 HMX COCTaBy K ONPEAEIEHHOMY Kiaccy/rpyrmne
COEIMHEHUU (IPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMS,
KHCJOTBI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOJINYECKOTO 3akoHa /I,
N. MenpaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKHX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckoid CHCTEMBI
xumudeckux snemMeHToB JI. WM. MengeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «3HEPreTHUYECKue YPOBHWY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
10 nepuojaaM u rpymnnam llepuoauueckoin cucteMbl XUMAYECKUX diieMeHToB 1. U.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMUX XUMUYECKUX PEAKIUI;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrolux BEUIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHMH COCTaBJISATh YPABHEHUS DPEAKIMM Pa3IUYHBIX
THUIIOB, TIOJIHbIE U COKpPALIEHHbIE YPABHEHUS PEaKLMi HOHHOTO OOMEHa, YUUThIBas
YCJHOBUS, IIPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIMH, MOATBEPKIAOLINE
KauyeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTaHMYECKHX BEIIEeCTB, pAaClO3HABAThH
OTIBITHBIM TIYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMHA pPACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUNA MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTH CKOPOCTH XUMHYECKOMH
peaKkuy OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nencTeus (npunnuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMUYECKHUE TIPOIECCHI,
JeKale B OCHOBE MPOMBINUICHHOTO MOMYyYEHHUs CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHLUIAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHUS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MAacChl BEIECTBA WIM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ MU O00BbEMY OJHOTO U3 YyYAaCTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIJIOBOTO 3¢ (deKkTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHUN COOJIOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
nocyJoi 1 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJAHUPOBATh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3jioKEeHHEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTIpe/IeTICHNEe CpEeAbl PAacTBOPOB BEHIECTB C TIOMOMIBIO YHHUBEPCAIHHOTO
WHANKATOPAa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIUH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakInu Ha Cylbdar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, Ha KaTMOH aMMOHHUSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/lay 0
TemMaM «Metamie» U «HemeTamiasl») B COOTBETCTBHM C TMpaBWJIAMU TEXHUKU
0e30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU U Ja0OPaTOPHBIM 00OpPYJAOBAHHUEM,
NPEJCTaBISITh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakuuid U (QOopMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTATOB;

cOpMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYyHUKaluu, UHTepHET U IpyTux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  IpaBHWJAa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUST B OBITY MU TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPY’KAIOIIEH MPUPOIHON Cpe/lbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBHS HA KMUBBIE OPTAHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATP Ha mpUMepax CHoCOObl yMEHBIICHHUS H
IPEAOTBPALLIECHUS UX BPEAHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYarOIIMXCS ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CHeNbIX M ClIa0OBUIAUIMX OOyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadeHui JI. Bpaitns mjis 3anmucu XUMHUYECKHUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosandecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (UGPOBHIE)
Ne ni/m Kontpoabubie | IlpakTnueckn
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI e padoThlI
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHH
[Ipeamer opraHM4ecKO XUMHH. https://academy-
1.1 Teopus cTpoeHHs] OpraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHennii A. M. bytieposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazaeny 3
Pasnen 2. YriaeBonopoabl
IIpenenbHbIE YIIEBOAOPOIL — Do v
2.1 e Y HOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATRATbL ec23-473¢c-b3d7-ed82fcaddd02
HernpeenbHble yrIeBoa0POIbL: Dl el
2.2 pedl T HOPOXEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
ATICCHDL, QTIRAZCHDL, AT 4158-4bd1-ae98-18dc1cfh9399
https://academy-
23 Apomatudeckue yriaieBoa0poabl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefsd
IT
2.4 PHPOIIHBIE HOTOHHHIH 3 1 0 https://lesson.edu.ru/04/10
YTIIEBOIOPOIOB M UX mepepadoTka
Hroro no pazneny 13
Pa3znea 3. Kucjaopoaconepxamue opranndeckue coeIuHeHust
https://academy-
3.1 Cnuptsl. Oenon 3 0 0 content.apkpro.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fa471694f



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/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://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://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/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

Anpaerunpl. KapOOHOBBIE KUCIIOTHI.

https://academy-

3.2 7 content.apkpro.ru/lesson/8664b319-
Croxmuzie SQupn! 0ba3-4945-b076-cb7ae5858b90
https://academy-
33 Vrnesoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazaeny 13

Pasnen 4. A3oTconepakaiiye opraHudeckue coeIMHeHust

https://academy-

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73¢
Hroro no paszneny 3
Paspnen S. BeICOKOMOJIEKYJISIPHBIE COCAUHEHHS
5.1 Ilnactmaccel. Kayuyku. BonokHa 2 https://lesson.edu.ru/04/10
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

KosanuecTBo yacos DJIEKTPOHHBIE
HanmMeHoBaHue pa3/ie/ioB U TeM u(poBbIe
Ne i/t PaA KonTpobHbI IIpakTHyeckue (uitpp )
NpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypchbl
Pa3znea 1. Teopernyeckue 0CHOBbI XUMMH
Crpoenue atoMoB. [lepuonnyeckuii 3akoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. 1. Menaeneera
1.2 XUMHUYECKUE PEaAKIUU 6 1 1 https://lesson.edu.ru/04/10
Crpoenue BemiectBa. MHOroobpasue
1.3 TPOCHHE BEIECTR Horoobpasu 4 0 0 https://lesson.edu.ru/04/10
BEIIIECCTB
Hroro no pazaeny 13 https://lesson.edu.ru/04/10
Pa3nes 2. Heoprannueckass XuMus
2.1 Mertaibl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeramib 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPTaHHHCCKHX H OPraHHHeCKiX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 34 2 3



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

IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
Ne Koamrecro tacos Aara DJIeKTPOHHbIe N (poBbIE
Tema ypoka Kontpoasbnbie | IlpakTuyeckue | HM3y4YeHH
n/n Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTshI padoThI |
[Ipenmer opraHn4ecKkoil XUMHH, https://academy-

1 €€ BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HA4YCHUE Sele-4e24-ac02-efb16fa49f6a
Teopus cTpoeHHs] OpraHUYECKUX https://academy-

2 coequHennii A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
eé OCHOBHBIE ITOJIOKECHUSA ab0e-4¢59-9dcf-20517ae4b52e
[IpencraBnenue o
KJIaCCH(PUKAIIUN OPTaHUYECKUX

https://academy-
BemiecTB. HoMeHnknatypa

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemaTIiecKas) u e1a9-410f-b8be-bdcb589aead|
TPUBUAJIbHBIE HA3BAHUS
OpraHUYEeCKUX BEUIECTB
AJIKaHbI: COCTaB U CTPOCHUE e

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHHI P ec23-473c-b3d7-ed82fcaddd0?
Meran 1 3TaH — OpoCTENIINE — -

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABHTCII JIKAoB ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOECHUE Dt

6 . ’ 1 0 0 content.apkpro.ru/lesson/403817 1 e-
cpouctsa 4158-4bd1-ae98-18dc1cfb9399
OTUJEH U IPONUIEH —

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

AJIKCHOB



https://lesson.edu.ru/04/10
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/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/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/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/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

[TpaxTrueckas padota Ne 1.

https://academy-

8 «ITonyueHnue >TrEeHA U content.apkpro.ru/lesson/53¢d2379-
H3YYCHHE €T0 CBOVICTB» 2a45-43b1-9f67-7ebcdat03cel
Aunkanuensl. byranuen-1,3 u

9 mernnbyrazien-1,3. Honyenne https:/lesson.edu.ru/04/10
CHHTETHUYECKOIr0 KaydyKa U
pE3UHbI
AJIKUHEBIL: COCTaB M OCOOCHHOCTH

10 CTPOCHILL, FOMOHOFHI{VGCKP\I,I\;I A https:/lesson.edu.ru/04/10
AlleTUIEH — MPOCTEeNILINIA
NPEICTABUTEIb AJIKHHOB
Briuucnenus no ypaBHEHHUIO — -

11 . content.apkpro.ru/lesson/7dada027-
XUMHTACCIOU peakiutu 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6EH3011 U TOIYOL — -

12 TOKCHHOCTS apeHoB content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
I'eneTnueckast cBsI3b

13 YITIEBO/IOPOLOB, https://lesson.edu.ru/04/10
MPUHAIIEKANTUX K PA3THUHBIM
KJaccaMm
[IpupoHBIE HICTOYHUKH
YIJIEBOJAOPOAOB: MPUPOIAHBIN a3

14 U TIOITyTHbIE HEQTSHbIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€
nepepadboTKu

15 [IpupoaHbie ICTOUHUKH https://lesson.edu.ru/04/10

YIJI€BOIOPOAOB: MIPUPOAHBIN ra3
U TIOITyTHBIE HE(TSHBIE Ta3bl,
He(DTh U POJIYKTHI €€
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

nepepadoTKH

KoHnTponbHas pabora 1mo

16 https://lesson.edu.ru/04/10
paszeny «YrieBo1opoabh)

[IpenenbHble OJHOATOMHBIE https://academy-

17 CIHPTHL: METAHOJI U DTAHOIL content.apkpro.ru/lesson/5439c18b-
Boaopoanas cBsizb 7440-4b61-bf84-c04fa471694f
MHoOroaromMHbie CIIUPTHI: hip v

18 content.apkpro.ru/lesson/461aa9c8-
STHICHTTHKOIb M TTHICPHH c0ef-4827-a8¢5-d12a0bedc826
@DeHOJI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 (u3nyecKre U XUMUYECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c5£-416-896€-10a2278b08f1
Anpaeruspl: hopManbaeTHI U R

20 content.apkpro.ru/lesson/8664b319-
SUETANLACTHA. ALCTOH 0ba3-4945-b076-ch7ac5858b90
OIHOOCHOBHBIE TIPEIETbHbIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckast pabora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCIIOTEDY 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHUCJIOTHI, KaK MPEJICTaBUTEIN https://lesson.edu.ru/04/10
BBICHINX KapOOHOBBIX KHCIIOT
Mbu1a Kak COJIM BBICILIUX

24 KapOOHOBBIX KHUCJIOT, UX https://lesson.edu.ru/04/10
MOIOLIEE AEHCTBUE

25 Crnosxubie 3(hupbl Kak https://academy-

IIPOU3BOAHBIC Kap6OHOBBIX
KHCJIOT. FI/II[pOJ'II/I?) CJIOKHBIX

content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59¢d514dof
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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2¢upoB

Kupsl: runpoan3, NpuMEeHEeHHe,

https://academy-

26 content.apkpro.ru/lesson/71ac43{2-
Ouonorieckas poi, KHpoB 20d4-4945-a0cb-159¢d54d9f
YrneBoasl: cOCTaB,
ki1accudukanys. Baxueiimme hp e

27 content.apkpro.ru/lesson/709ce43a-
HPEACTABHTEII: TTIOKO34, deb6-4281-963b-01d2¢212d4d0
(bpykTO3a, caxaposa

28 Kpaxman i uenionosa Kax https://lesson.edu.ru/04/10
OPUPOIHBIE MTOTUMEPDI
KonTponbhas pabota mo

29 pasieiy https://lesson.edu.ru/04/10
«Kucnopoaconepxaiune
OpTraHUYECKUE COCTMHEHUS

https://academy-
30 AMMWHBI: METUJIAMUH U aHWIMH content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-9205f201b73e
AMWHOKHCIOTBI KaK
aM(OTEpPHBIE OPraHUYECKHE R

31 content.apkpro.ru/lesson/c2{2f3d7-
COCIMHCHN, HX GHONOTHHECKOS 43d1-4873-ace0-78¢ca6009628
3HaueHne. [lemrTuael
benku kak npupoHbIe https://academy-

32 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2{2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHSTHS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10
COCIMHEHUN

34 OcCHOBHEBIE METOIBI CHHTE3a https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX
coeguHenni. I1macTMaccsl,
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11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHBIE
(1]
Jr:{;n Tema ypoxa Bcero Konrpoapitie | - [pakririeckit il:;:eﬂl/lﬂ :)Ig[()l;l:();l;fenbnme
padoThI e padoThI pecypebr

| XHWMHUYECKHUM 3JIEMEHT. ATOM. | 0 0 https://lesson.edu.ru/04/1
DJIeKTpOHHAs1 KOH(PHUTypaIrusi aToOMOB 0
[Tepuoanueckuit 3akoH u [lepronuueckas

5 cHCTEMa XUMHYECKUX daeMeHToB JI. 1. | 0 0 https://lesson.edu.ru/04/1
MenpeneeBa, UX CBSI3b C COBPEMEHHOM 0
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS] CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX

3 COEMHEHMU 110 TPyNIIaM U IEPUOIAM. 1 0 0 https://lesson.edu.ru/04/1
3HavyeHHE MEPUOANYECKOT0 3aKOHA U 0
CUCTEMbI XUMHUECKHUX 31eMeHToB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH
Ctpoenue BemiecTBa. XUMHUYECKast CBSI3b,

4 e€ BHUJIbI; MEXaHU3MbI 00pa30BaHuUs 1 0 0 gttns://lesson.edu.ru/04/1
KOBAJICHTHOM CBsA3U. BogopoaHas cBsi3b B
BanieHTHOCTB. DIeKTPOOTPUIIATENBHOCTD.

5 Crenenb okuciienus. Bemecta | 0 0 https://lesson.edu.ru/04/1
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO 0
CTPOCHUS
[TonsiTHEe O MTUCTIEPCHBIX CUCTEMAX.

6 WcTUHHBIC U KOJJIOUIHBIC PACTBOPHI. 1 0 0 Bttns://lesson.edu.ru/04/1
MaccoBas J10Jis BEIIECTBAa B PACTBOPE _

7 Krnaccudukaius 1 HOMEHKIaTypa 1 0 0 https://lesson.edu.ru/04/1
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HCOPIraHNYCCKUX COG,Z[I/IHCHI/Iﬁ.
I'ereTnyeckas cBSI3b HCOPTraHN4YCCKUX
BCIICCTB, PAa3JIMYHBIX KJIACCOB

1S

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHUYECKON U OpPraHu4eCKOn
XVMHH. 3aKOH COXPAHEHUS MacCChI

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

0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
buznyecKue CBOMCTBA METAJIIOB

8 BELIECTB; 3aKOH COXPAaHEHUS U 0
MIPEBpAICHUS] SHEPTUU TIPU XUMHUECKUX
peaKLusax
9 Ckopoctb peakuuu. O6paTUMble https://lesson.edu.ru/04/1
peakin. XMMUYECKOe PaBHOBECHE 0
[Tpaktuueckas padora Ne 1. « Binustaue httns:/lesson.edu.rw/04/1
10 pa3NINYHbIX (AKTOPOB HA CKOPOCTH 0 ] =
XUMHUYECKON peaKkLum»
DNEKTPOIUTHYECKAS JUCCOLIUALIMS.
[Tonsitue o BoopogHom nokaszarene (pH) https://lesson.edu.ru/04/1
11 pactBopa. Peakiuu HOHHOTO OOMEHa. 0 ] B
I'unponns opraHu4ecKux u a
HEOPraHUYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
12 peakuuu. [TousTre 00 37aEKTpOIH3E l(;ttns://lesson,edu.ru/04/1
pacIiaBoB U pacTBOPOB COJIEH B
13 KoHTtponbHas paboTta mo pasaeny https://lesson.edu.ru/04/1
«TeopeTnueckrne OCHOBbI XUMHM 0
MerTaibl, X OJIOKEHUE B
[Teproanyeckoil cuctreMe XUMUYECKUX httns: /lesson.edu rw/04/1
14 snemenToB /1. 1. MenaeneeBa u
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CrutaBbl METaIOB. DIEKTPOXUMHUYECKUM

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

15 PSIT HANIPSKEHUI METaJIJIOB 0
XHWMHUYECKHE CBONCTBA BAXKHEHIIINX

16 METAIIOB (HATpHi, KATHi, KATHIHI, 1(;tt05://lesson.edu.m/04/ 1
MarHuii, ATFOMUHHI) U UX COSTUHEHHIA B

17 XUMHYECKHE CBOMCTBA IIMHKA, JKelle3a ’ https://lesson.edu.ru/04/1
UX COCIMHEHUN 0

18 XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX https://lesson.edu.ru/04/1
COEJIMHEHU I 0
ITpakTrueckas padora Ne 2. "Pemenue

19 C—)KIZBHepI/IMeHTaJIiHBIX 3aj1a4 1o TeMe l(;ttns://lesson.edu.ru/04/1
«MeTamis»" -
HewmeTramisl, UX 1OJIOKEHHE B

20 Ilepuonuueckon cucTeMe XUMUYECKUX https://lesson.edu.ru/04/1
anemenToB /1. 1. Menpeneera u 0
0COOCHHOCTH CTPOCHHUSI aTOMOB
DOU3NUECKHUE CBOMCTBA HEMETAJITIOB.

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

21 Annotponusi HEMETAIOB (Ha IPUMEPE 0
KHCIIOpOJa, cepbl, hocdopa u yraeposa) -

2 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI https://lesson.edu.ru/04/1
W X COEIUHECHUMN 0

7 XUMHYECKUE CBOMCTBA a30Ta, (hocodpa u https://lesson.edu.ru/04/1
UX COeUHEHUMN 0

24 XUMHYECKUE CBOMCTBA yTIIepoa, https://lesson.edu.ru/04/1
KPEMHUS U UX COCTMHEHUI 0

25 [IprMeHeHre BaXXHEUIIUX HEMETANIOB U https://lesson.edu.ru/04/1
HUX COEIUHEHUI 0

26 O000111eHre U cucTeMaTh3auus 3HaAHUH https://lesson.edu.ru/04/1

o TeMme «Hemeramnely. Berauciaenus 1o

0
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YpaBHEHUSM XUMHUECKUX PEaKIHii U
TEPMOXHUMHUYECKHE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenune

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

27 AKCIEPUMEHTAJIBHBIX 3a/1a4 MO TEME 1 0

"Hemeraminl"» B
)3 KoHTponbHas pabota 1mo Temam 1

«Metamiel» u «HemeTamsn

Heoprannueckue u oprannueckue

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

29 KHCII0ThL. Heopranuueckue u 1 0

OpraHNYeCKUe OCHOBAHUS

AmpoTepHbIe HEOPraHUYECKUE U
30 OpPraHUYECKUE COECTUHEHUS. 1 https://lesson.edu.ru/04/1

['enetnueckast CBSI3b HEOPTaHUYECKUX U 0

OpraHUYECKUX BEUIECTB

Ponps xuMum B obecnieueHnn
31 AKOJIOTMYECKOM, SJHEPTETUYECKON U 1 https://lesson.edu.ru/04/1

MHIIEBOI 0€30MaCHOCTH, Pa3BUTHH 0

M€ TUITUHBI

Hpexcrapaetiiti 00 OBUIIX HAYHbIX https://lesson.edu.ru/04/1
32 MIPUHIUIIAX POMBIIIIEHHOTO MTOIY4eHUS 1 0

BaKHECHMIITNX BEIICCTB

https://lesson.edu.ru/04/1
33 UYenoBek B MUpPE BEIICCTB U MAaTEPHUATIOB 1 0
34 XUMI H 310pOBbe YeloBeka 1 Bttns://lesson.edu.ru/04/ 1
OBIIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

Xumus, 10 xknace/ T'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimonepHoe o01ecTBo «M3marenscTBo
«ITpocsemenue»,2021 r

Xumus, 11 xkmace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AkimorepHoe o01mecTBo «M3marenscTBo
«IIpocBemenuner»,2021r.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Xumusi(6a3oBblitypoBeHb ). Peanu3zanus oOpazoBanus: meToandeckoe nocoodue ais yuutens / Kaepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «MuctuTyT cTpareruu pa3sutus oopazosanust PAO», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

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