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HOACHUTEJBHAA 3AIINCKA

[TporpamMma 1o XuMuM Ha ypOBHE CpeIHEro 00111ero oopazoBanus pazpadoTana
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu B
Poccuiickoit deneparuny», TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS GeaepaabHON
oOpa3oBaTenbHON MporpamMMbl cpeaHero obmiero ob6pazoanus (DOII COO),
IpeACTaBICHHBIX B DeepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTAHIApPTE
COQO, c yuérom Konmenmuu mnpernogaBaHus ydeOHOTO mpeaMera «XUMUS» B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, peanu3yroUIux
OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpareruu
pa3BuTua BocnuTaHusi B Poccuiickoii ®enepanuu Ha nepuon ao 2025 ropan
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OMNPEICICHUIO
oOwiel cTpareruu 0Oy4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00YYAIOLIUXCS CPEICTBAMU
yueOHoro npenmMera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHnentyanbHbie TosokeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3YyJIbTATOB OOYyYEHUS M TPeOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpa3zoBaHHOCTH. OHO CIYXXHT 3aBEpIIAOIIAM ATAllOM pealu3aluud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYPHI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBbIO
U NpUpOJHON cpeae. Peanusyercs xumuueckoe oOpa3zoBaHHE OOydaroIIMXCAd Ha
YPOBHE CpeIHEro 00111eT0 00pa3oBaHusI CPEeICTBAMHU YUeOHOTO IpeaMeTa « XUMUS,
COJIEp)KaHUE M IOCTPOEHUE KOTOPOIO ONPENENIEHbl B IPOrpaMMe IO XHMHH C
y4€ToM crenupuKd HayKu XUMUM, €€ 3HA4YeHUs B TIO3HAHUU MPUPOABI U B
MaTepUalbHOW XKU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX I€JIe U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbl CPEIHEro  OOILero
obOpazoBanus B Poccutickoit @eneparum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW LMBWIM3AIMKU, B CO3/IaHUM HOBOM 0a3bl MaTepUalbHOWU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIa/1 B (pOpMUpOBaHUE PAIIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpYKAIoIEeM MHUpPE KaK O €IUHCTBE
NpUPOABLl M YeJIOBEeKa, KOTOpoe (OPMHUPYETCS B XMMHUU HAa OCHOBE MOHUMAHMS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHo B3aMMOJIICHCTBYS C IPYTMMH €CTECTBCHHBIMH HAyKaMH, XMMHUs CTalla
HEOTHEMIIEMON YaCThI0 MUPOBOH KYJIbTYPHI, HEOOXOUMBIM YCIIOBHEM YCIICIITHOTO
Tpy/a W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHas XHMHUs Kak Hayka
Co3uaTeNbHasl, KaK HayKa BBICOKHX TEXHOJIOTHI HaIlpaBJeHA Ha peIICHHE
IJI00abHBIX TMPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UYEIIOBEYECTBA — CHIPHEBOM,
IHEPreTHYECKOM, THIIEBOM, IKOJOTHYECKOI O€30MaCHOCTH B OXPaHbI 37I0POBbSI.

B cooTBercTBHHM ¢ OOIMUMH IENSIMH W TPUHIUIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIld YPOBEHD
U3y4YCHHUsS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 UM Ui BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPHECHTUPOB, VYCICNIHOTO BKJIIOUEHUS B JKU3Hb COLUYMa, IPOJOIDKCHUS
00pa3oBaHMs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBnslomUMHA  TpeaMeTa  «XUMHUSD»  SBIAIOTCS 0a30BbIe  KypChl —
«Oprannueckas xumus» u «OOIIass W HeEOpraHuyeckass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM MO HEOPTaHUYECKOW XUMUU (C BKIIIOUEHHEM 3HAHUU U3 OOLIeH XUMHUHU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHCTEMbI 3HAHUN MPU WU3YyYECHHUH
npeaMera O00€CIeUrMBAET BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpPraHu4vecKass Xumus» chopMUpOBaHA B MpOrpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K W3YYEHUI0 Y4YeOHOro wmarepuaia U 00yCIOBJICHA
HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUH Ha ONIPEACIIEHHBIX TEOPETUIECKUX
ypoBHsIX. Tak, B Kypce OpPraHM4eCcKOl XMUMHHM BEIIECTBA PACCMATPUBAIOTCA Ha
YPOBHE KIJIACCUUYECKON TEOPUM CTPOCHHSI OPraHUYECKUX COCAMHECHHUH, a TAKXKE HA
YPOBHE CTEPEOXUMHUYECKUX U JICKTPOHHBIX MPEICTABICHUN O CTPOSHUU BELIECTB.
CBenenus 00 wu3y4aeMbIX B Kypce BEIECTBAaX JAlOTCI B Pa3BUTUUM — OT
YTJIEBOJIOPOJIOB JI0 CJIOKHBIX OMOJIOTHYECKM AaKTUBHBIX cOeAuMHEHuW. B Kkypce
OPraHMYEeCKON XWUMHUU TIOJNY4alOT pa3BUTHE CGHOPMHUPOBAHHBIE Ha YPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHus NepBOHAYATIBHBIE TPEICTABICHUS O XUMHUYECKOM
CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB
OT UX CTPOECHUS, O XUMUYECKOU pEAKIIUU.

[lox HOBBIM yIJIOM 3peHUS B TpeaMere «XuUMHs» 0a30BOr0 YPOBHS
paccMaTpUBAaeTCsl HM3yYCHHBIH Ha YpPOBHE OCHOBHOTO 0OmIero o0Opa3oBaHUs
TEOpPETUYECKU Marepual W (PaKTOJOTHUUECKHWE CBEACHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHuydeckas
XUMUS» O00Yy4aromuMCcs TIPEIOCTaBISETCS BO3MOXXHOCTh OCO3HAaTh 3HA4YEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJIOJIOTHYECKUX TTO3UIINM,



riyoke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMHA HTOro 3akoHa — OT
o0o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHWN O BaXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M MPUMEHEHHH, a TAKXKE O XMUMHUYECKUX DPEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IPOTEKaHus JonoaHseTcs B kKypcax 10 u 11 kimaccoB anemeHTaMu
collep KaHus, UMCIOIMUMH KYJIbTYPOJIOTHUCCKUI W TMPHUKIATHOW XapakTep. OTH
3HAHHS CIOCOOCTBYIOT MOHUMAHHWIO B3aWUMOCBSI3W XUMHUHU C APYTHMH HayKaMH,
pacKphIBaIOT €€ poJib B MO3HABATENILHON U MPAKTUUYECKOU JIEATEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K TIPOLIECCY TBOPYECTBA B OOJACTH TEOPUU
Y TIPAKTUICCKUX TMPIIOKCHUN XUMHH, TTOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMPOOJIeMax, CBA3AaHHBIX C XHMHEH,
KPUTHUYECKU OCMBICITMBATh MH(GOPMALIUIO U TPUMEHSTH €€ JJ1 TIOTIOJTHEHUS 3HAHUH,
pelIeHus] MHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
IIEJIOM COJIEpPKaHHE YYEOHOTO TpeaMeTra «XUMHUS» JTaHHOTO YPOBHS H3yUCHHS
OPUEHTUPOBAHO Ha POPMHUPOBAHUE Yy OOYUAIOITUXCS MUPOBO33PEHUYECKOU OCHOBBI
JUIsT TOHUMaHusT (QUIOCOCKUX UJIEH, TaKuX Kak: MaTepuaIbHOE E€IUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, TI03HABAEMOCTb IMPUPOTHBIX SBJICHUH ITyTEM SKCTICPUMEHTA
U PEIICHUS TMPOTHBOPCUUN MEXKTYy HOBBIMH (aKTaMH H TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIU XMMUU B PEIICHUU SKOJIOTHYECKUX MpodiieM, a
Takke MpobJieM COEPeKEHUS IYHEPTETUUECKUX PECYPCOB, CBHIPhS, CO3AaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmrane pemeHus 3amad  BOCIUTAHUWSA, Pa3BUTHS U COIHMAIHA3AIUN
OOy4YaromMXcsi MPHUHATBIE TPOrPAMMONM MO XMMHH TMOAXOABl K OIpPEACIICHUIO
CONlep)KaHUs M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT  (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUI, UMEIOMNX 0a30BOC 3HAUCHUE IS PA3TUIHBIX
BUJIOB JICSITEILHOCTH: pEIICHUsT TMpoOJsieM, IOUCKA, aHaau3a W 0o0paboTKu
uHhoOpMaIUU, HEOOXOAUMBIX I TPHOOPETEHHS OMNbITa MPAKTUYECKOW W
MCCJIEIOBATENILCKON JICSITEIBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mnpenomaBaHWS XWMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus, IPH OMPEICTICHUN
COJIEPKATEIIbHOM XapaKTEPUCTUKHU TIeJIe H3y4YeHUs TMpeaMeTa HampaBICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAIUITMOHHO TPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMWS, MPAKTHUECKON
JESATETLHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJMYCCKOW TOYKH 3pEHUS TaKOW IMOAXOJ K ONPEICICHHUIO IeJeH W3y4YCHHS
MpEeIMETA SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHHUs TJABHBIMU LEIsIMM W3Y4YECHHsS IpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

« (opMHpOBaHME CHCTEMbl XMMHMUYECKHX 3HAHUH KaKk BaKHEHIIeH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHMMAHHE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

 (opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX IMO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIIHii, HEOOXOIUMBIX JUIsl IPUOOPETEHHS] YMEHUHN
OPUEHTHPOBATbC B MHUpPE BEUIECTB M XUMUYECKHUX SIBJICHHHA, MMEIOLIUX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

+ pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOMIOEHUEM U
OOBSCHEHHEM XHMHYECKOTO 3KCIEPUMEHTA, COOJIOJICHUEM MPaBHII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ atuM, copeprkarenpHas XapaKTEpUCTHKA LEJEH U 3a/1ad U3y4eHUs
IpeMETa B MPOTrpaMMe M0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpazoBanusi. CerogHs B
IPEnoAaBaHUM XUMHUH B OOJIbLIECH CTENEHU OTAAETCS MPEANOYTEHNE TPAKTUUECKON
KOMIIOHEHTE CoJiepKaHusi OOydYeHHUs, OpPUEHTHUPOBAHHOW HA IOJTOTOBKY
BBIITYCKHUKAa 0011e00pa30BaTeIbHON OpraHu3aluy, BIAACIOUIEr0 HE Habopom
3HaHWM, a (PYHKIIMOHAJIBHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMHU
aKTUBHOTO MOJyYEHNs 3HAaHUN U IPUMEHEHHUS X B PEAJIbHOM KU3HU JUISl pELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM IIpH M3YYEHUU NpeaMeTa « XUMHUsD JOMUHUPYIOLIEe 3HaUYECHUE
npUOOPETAIOT TaKue LU U 331a4H, KakK:

ajanranus o0yyaroumMxcs K YCJIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUpA,
dbopMUpOBaHHE  UHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX U3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX
npUMEHeHHEeM; (popMHUpOBaHUE y OOYUaAIOIIUXCS KIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHHUBEPCAJbHOE 3HAYECHHWE I PA3JIUYHBIX BHIOB
NeATEIbHOCTH: PEIIeHHs MpodJieM, MOUCKa, aHalu3a U o0paboTku MH(opMaluy,
HEO0OXOAUMBIX JUIsl TPUOOPETEHUS ONBITA ACSITEIBHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B IO3HAHMHM XUMHHM, a TaKXe€ Il OLEHKM C IMO3ULHUHA HKOJIOTHYECKOU
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMUYECKUX ITPOLECCOB HAa OPraHU3M
YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaronmxcs: ClIoCOOHOCTH CAaMOCTOSITENTFHO MPUOOPETaTh HOBHIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(QOPMAIMOHHBIE TEXHOJIOTUU IS MTOMCKA W aHajau3a y4eOHOU M
HAYYHO-MIOMYJISIPHON MH(OpPMAIMM XUMHUYECKOIO COJepKaHus; (OpMUPOBAHUE U
pa3BuTHE y OOy4aromMxcs AacCOIMaTHMBHOIO M JIOTUYECKOTO MBIIUICHUS,
HAOIOJaTEIbHOCTH,  COOpAaHHOCTH,  AKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpPU IUIAHUPOBAHUU U TMPOBEACHUU XHMHUYECKOTO
HKCIIEPUMEHTA; BOCIUTaHHE Y 00ydaroImuxcsi yOexAEHHOCTH B TYMaHUCTHYECKON
HAIpPaBIEHHOCTH XWMUHU, €€ BaXHOH POJIU B PEIIEHUHU TIO0AIBHBIX MpoOIeM
paIMOHATBHOTO MPUPOAOIONIB30BAHNUS, TOTOTHEHHSI YIHEPTETUUECKUX PECYPCOB U
COXPAaHEHUs NPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOAMMOCTH OEpekKHOTro
OTHOILIEHUS K IPUPOJIE M CBOEMY 3/0pPOBbIO, a TaKXKe MPUOOPETEHHUs OIbITa
UCTIONIb30BAaHUS TOYYCHHBIX 3HAHUN JUIA TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUA MPEAMET «XUMUS)
0a30BOr0 ypOBHSI BXOJUT B COCTaB IpeaMeTHoU obOnactu «EcTecTBeHHO-HAy4YHbIE
pEIMETHD».

OO11ee yncio 4acoB, OTBEIEHHBIX JJI1 U3yUYECHHs] XUMHUH, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, cocTasisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Heemo), B 11 knacce — 34 yaca (1 yac B Hezento).

COJEPXAHUE OBYUYEHUA

10 KVIACC
OPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOl XUMUH

[IpeaMeT opraHUYECKOM XMMHUHU: €€ BOSBHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB W MaTEpUaloB. Teopusi CTPOCHUST OPraHUYECKHUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE MTOsI0keHUSI. CTPYyKTypHbIE (DOPMYJIBI
OpPraHUYECKUX BEHIECTB. [ omonorus, wu3oMepusa. XUMHYECKass CBSI3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBienre o kinaccuukau opraHudeckux BemlecTB. HomeHkmatypa
OpPraHUYeCKUX COCJUHEHHM (CHCTeMaTH4ecKas) W TpPUBHAJIbHBIC Ha3BaHUS
BAXHENIINX MPEACTABUTEIEU KIIACCOB OPTaHNYECKHUX BEILIECTB.



OKCIEPUMEHTAIBHBIE METOJbl H3y4Y€HUs BEUIECTB M HX IPEBpPALICHUM:
O3HAaKOMJIEHHE ¢ 00pa3liaMi OPraHUYECKUX BEIECTB U MaTepUalaMi Ha UX OCHOBE,
MOJICJTUPOBAHUE MOJIEKYJ OPraHMYECKHX BEIIECTB, HAONIOJEHHE U OIHCAHUE
JEMOHCTPALIMOHHBIX OIIBITOB II0 IPEBPAIICHUID OPraHWYECKHUX BELIECTB IPHU
HarpeBaHuM (IUIaBJIeHNE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHU psiaA. MeTaH W 3TaH —
NpoCTeHIMe MPEACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMNCTBA
(peakuuy 3aMEIICHUs W TOpPEHMs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUN pAll. DTUIEH U MPOMUIEH —
IPOCTEUIINE TPEICTABUTENIN AJIKEHOB: (DU3UYECKUE W XUMHUYECKHME CBOMCTBA
(peakuuMy TUAPUPOBAHUS, TAJOTEHUPOBAHHUSA, THApATallMM, OKUCICHHUS U
HOJIMMEPU3ALINH ), TOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)KHEHIIME
XUMUYECKHE CBOMCTBa (peakuus nojumepusanuu). [loydeHne CUHTETUYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH psil. ALleTUIICH
— MPOCTEHIIMIA MpPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA (pEaKUU THIPUPOBAHHUS, TAJIOT€HUPOBAHUS, THApPATaLUH,
rOpEeHUs), MOJyYEHUE U TPUMEHEHUE.

Apenbl. benson: cocras, cTpoeHue, QpU3MUECKME U XUMHUYECKHE CBOICTBa
(peakiuu rajoreHUpOBaHUS U HUTPOBAHMUS), TOJYyUYEHUE U NMPUMEHEHUe. 1oayon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOSyUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.
['eneTnueckas CBsI3b MEXKy YIVIEBOJOPOJAAMH, MPUHAIICKAIMUMU K PA3TUYHBIM
KJIACCaM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpuponmHbli Ta3 W MOIyTHBIE
He(dTauble Ta3pl. Hedpth u €€ mpoucxoxaenue. CrocoObl nepepabOTKH HEPTH:
MEPEroHKa, KPEKWHT (TePMUUYECKHM, KaTaIUuTHUeCcKuil), mnuponu3. [IpomyKTel
nepepadoTku HePTH, UX MPUMEHEHHE B MPOMBIILIICHHOCTH U B ObITY. KaMeHHbI
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCNEepUMEHTANIbHBIE METOJIbl H3y4Y€HUs BEUIECTB M HUX MpEeBpalIeHUM:
O3HAKOMJIEHHUE C 00pa3llaMH IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKiuu «Hed Ty
U «YT0JIb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX,
MIPOBEICHNE NPAKTUYECKON pabOThI: OJyYeHHE STUIIEHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHrble 3amaun.



Boluncinenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (macchl, 00bEMA,
KOJIMYECTBA WCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKLIHMH IO U3BECTHBIM MAcCCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIA MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenbHble OQHOATOMHBIE CIHUPTH. METaHOI M 3TaHON: CTPOCHHUE,
bu3nueckue M XUMHUYECKHE CBONCTBa (peaKkIUMu C aKTUBHBIMH MeETaJlJlaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BolopoaHbie CBSI3U  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaromMHbie CIUPTHI. DTUICHIINKOIb U TIULEPUH: CTPOCHHE, PU3NIECKHIE
U XHMHYECKHE CBOWCTBA (B3aUMOJICUCTBHE CO IIEJTOYHBIMU METaJlJIaMH,
KaueCTBEHHAs] peakldsd Ha MHOTOAaTOMHBbIE CHUPTHI). JlelicTBHE Ha OpraHu3m
yenoBeka. [[puMeHeHne riunepruHa u STUIEHT KOS,

@deHOoM: CTPOEHUE MOJICKYJbl, (PU3UYECKHUE W XUMHYECKUE CBOWCTBA.
Tokcuunocth penona. [Ilpumenenue denoua.

Anpneruiel U kemownsl. DopManplerui, aleTalbACTHI: CTPOEHUE,
bu3nUecKue U XMMHUYECKUE CBOMCTBA (pEaKkLMH OKUCIEHUS M BOCCTAHOBJIECHUS,
KauE€CTBEHHBIC PEAKIINH), OJYYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpEJEIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAs
KHUCJIOTBI: CTPOEHUE, (PU3NYECKUE U XMMHUECKHE CBOMCTBA (CBOMCTBA, 00IIME s
KJ1acca KUCIIOT, peakuus d3TeprupuKalm ), NorydeHue u npumenenue. CreapuHoBast
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENN BHICHINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBHE.

CrnosxHble 2(pUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. 'maponus xupoB. [Ipumenenue xupoB. buonoruueckas poib
KUPOB.

YraeBojsl: COCTaB, KjlaccupuKarus yrieBogoB (MOHO-, JU- U MOJIMCAXaAPHU/IBI).
['moko3a — TPOCTEUIIMKA MOHOCAXapul: OCOOEHHOCTH CTPOCHHS MOJIEKYJIHI,
bu3nUeckue U XMMUYECKHE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHauyHbIM pacTBopoM okcuja cepeopa(l), BoccraHOBiIEHUE,
OpO>KEeHHE TITIOKO3bI), HAXOKIEHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOrHYecKast poJib.
®otocuHTe3. OpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupoanbie noauMmeposl. CTpoeHHE Kpaxmaia U
uemnono3bl.  dusznueckue M XUMHYECKHE CBOWCTBA Kpaxmana (THUIIpOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCNEepUMEHTANIbHBIE METOJIbl H3y4Y€HUs BEUIECTB M HUX MpEeBpalIeHUM:
NpoBeJcHUE, HAOJIOJEHUE U OINHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaU€CTBEHHbIE PEAKIMHU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE 3TaHOJA
okcugoMm Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJIMLIEPUHA C



ruapokcuom menu(Il)), anpreruaoB (OKUCIEHUE aMMUAYHBIM PACTBOPOM OKCHUA
cepeopa(l) m rumpoxcumom menu(ll), B3auMopnelcTBHE Kpaxmalia C HOJIOM),
MPOBEJICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Boluncienuss Mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00BbEMa,
KOJINYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTAa PEAKUWH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIA MTPOYKTOB PEAKIIUN).

A30TcoieprKalllie OPraHuYeCKUe COCTUHECHUSL.

AMMHOKHCIIOTHI Kak aMm(pOTepHbIE OpraHudeckue coenHeHus. dusnyeckue u
XUMUYECKME CBOMCTBA aMHHOKHUCIOT (Ha MpUMeEpe TiuluHa). buonorumyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak mTpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHud. l[lepBuunas,
BTOPHYHAS U TPETUYHAS CTPYKTypa 0eIKoB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUIPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEUIECTB U MX MPEBPAILICHHIA:
HaOJII0JICHUE U OTNMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalus OCIKOB MPHU
HarpeBaHUM, IIBETHBIE PEAKIIMU OCIIKOB.

BricokomoJieKy asIpHBIE COCAUHEHU S

OCHOBHbBIE MOHSTUS XWMHH BBICOKOMOJIEKYJISIDHBIX COEAUHEHUW: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALNH, CPEAHSS MOJICKYIISIpHAs
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCHEPUMEHTAIIbHBIE METOAbI U3YUEHHUS BEIIECTB U UX MTPEBPAILICHUNA:
O3HAKOMJICHUE ¢ 00pasiamMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€M IPU U3YYEHUH OPraHUYECKOU XUMUU B

10 Kacce oCyIIeCTBIIAETCS Yepe3 UCI0JIH30BAHUE KaK OOITHUX €CTeCTBEHHOHAYTHBIX
MOHATHH, TaK W TOHATUHN, SBISIOMIMXCS CUCTEMHBIMU ISl OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmme ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBINA (DAaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIN3, CHHTE3, KIacCHU(HUKAIHs, TEPUOJINIHOCTh, HAOJIOICHHE,
HU3MEPEHUE, DKCIICPUMEHT, MOICIIMPOBAHHE.

dusnka: MaTepws, OSHEpPrus, macca, aTroM, OJJIGKTPOH, MOJICKYJa,
DHEPTreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3NICCKUE BETUIMHBI U SAMHUIIBI UX U3MEPEHUS.



buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIISCTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHBHBIC BemecTBa (OCIKH, YTIEBOIBI, >KHPHI,
(bhepMeHTHI).

['eorpadus: MuUHEpabl, TOPHBIC MOPOBI, TOJE3HBIE HMCKOMAEMbIe, TOILINBO,
pPECYPCHI.

TexHOoNmoTHsA: THUIIEBBIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHUS,
MOIOIITUE CPEJICTBA, JIEKAPCTBCHHBIE U KOCMETHYCCKUE TIPEenapaThl, MaTepHUalbl U3
WCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHUH 31eMeHT. ATOM. S 1po atoMa, U30TOIbl. DJIEKTPOHHAs 000JI0UKa.
DHepreTUYecKrue ypoBHH, MOJypPOBHU. ATOMHBIC OpOUTaNH, S-, P-, 0- DJIIEMEHTHI.
Oco0OeHHOCTH pacIpeiesIeHHs] AJEKTPOHOB MO OpOUTAIsIM B aToMax dJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpaIHs aTOMOB.

[lepnonnueckuii 3akoH U [leproauyeckas cucteMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3aKOoHA W [lepHomnyueckor CUCTEMBI
xumudeckux a3neMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TpynmnaM M Tepuojaam.
3HaYeHue MepUOANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIBl XUMHYECKOM CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJIApHAs, MOHHAs, MeTaTmdeckas). MexaHu3Mbl
oOpa3zoBaHUs KOBAJICHTHOM XUMHUYECKOMN CBSI3U (0OMeHHBI u
JIOHOPHOAKIETITOPHBIN ). Bonopoanas CBSI3b. BaneHntHOCTSD.
DNEKTPOOTPULATENBHOCTh. CTeneHb OKUCIEeHUs. IOHBI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[ToHsiTie 0 AucnepcHbIX cucremax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1s BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COEJIMHEHUU. Howmenknarypa
HEOPraHUYECKMX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPTaHWMYECKUX BEIIECTB,
MPUHAIICKAIIUX K PA3]IMYHBIM KJIaccaM.



Xumuueckass — peakuus. Knaccudukaiuss — XMMUYECKUX — peakluid B
HEOPTaHUYECKOM M OpPraHUyYecKOil XMMHUHU. 3aKOH COXPAaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPAIIEHUS YHEPTUU MTPU XUMHUECKUX PEaKIUsIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYECKoe paBHOBecue. DaKTOphl, BIUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

OnekTponutnueckas nucconuanusa. CuibHbie U cladbie 31eKTpoauThl. Cpena
BOJHBIX PaCTBOPOB BEUIECTB: KKCIIas, HEUTpaslbHasl, IEI0YHAas.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOAbl M3Y4YEHHS BEIIECTB U HX MPEBpaICHUI:
neMoHcTpanus tadnui «llepronuueckas cuctreMa XuMU4Yeckux sjaeMeHtoB JI. .
MeHnneneeBay, M3ydeHHUE MOJENIEH KPUCTAIIMYECKUX PEMIETOK, HAOIIOJICHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCUAA
BOJIOpPOJA B IPUCYTCTBUU KaTajau3aTopa, ONpPEIEIICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIIbIO YHUBEPCAIIBHOTO MHANKATOPA, PEAKIIU HOHHOTO 0OMEHa), POBEICHUE
MPaKTUYECKON paboThl «BiusHue paznuuHbix (PaKTOPOB HA CKOPOCTh XMMUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacuétel 110 ypaBHEHHSIM XUMHWYECKHX pPEaKUWH, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAS AOJIA
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramner. [lonoxkenne HemertamioB B llepuonnueckoir  cucreme
xuMuueckux syeMeHToB J[. M. MenaeneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nuecKue CBOWCTBA HEMETAIUIOB. AJIIOTPONHS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIUX HEMETA/IOB (TaJlOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpEeMHUS) M HX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. Ilonoxenue meramwioB B [lepuoanyeckon cucteMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHSI DJICKTPOHHBIX 000JI0YEK
aToMOB MeTa/lIoB. O61IMe dpusndeckre cBoiicTBa MeTauioB. CruiaBbl METaJIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpUM, KaJMi, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl moaydeHus MeTawioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHUKE.



DKCIEPUMEHTAJIbHBIE METOAbl M3Y4YEHHS BEIIECTB U UX MPEBpalCHUI:
U3y4YCHUE KOJUIEKINN «MeTauibl W CIUIaBbD», O0OpaslloB HEMETAJUIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHHE W ONHCAaHUE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJEHCTBUE THAPOKCHAA AJTIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

Pacuérurle 3amaun.

Pacué€ter maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKI[MU BEIICCTB,
pacuétbl Macchl (00BEMa, KOJIMUYECTBa BEIIECTBA) MPOJAYKTOB PEaKIIUH, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B 00eCHEYEHUN SKOJIOTUYECKOW, DHEPTETUUECKON M MUIIEBON
0€30MacHOCTU, pa3BUTUM MeAUIUHBL. [IOHSATHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHNH.

[IpencraBienus 006 OOIMMX HAYYHBIX MPUHITUIIAX MPOMBIIIUICHHOTO ITOJTyYCeHHS
Ba)XHEMIIINX BEIICCTB.

UenoBek B MHUpE BEIIECTB W MaTEpPUANIOB: BAKHEHUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTe€pHalbl, Kpackh, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JICKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEpPAJIbHBIE
ya0OpeHus.

XuMHST U 30pPOBbE YEIIOBEKA: MpaBWJIa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
mpernapaToB, IIpaBuia 0€30MacHOTO UCTIOJIB30BAHMS IIpenapaToB OBITOBOM XUMHUH B
IMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MEXIpPEAMETHBIX  CBSi3¢M TpU  W3YyYeHHM  oOmer u
HeOopraHudeckol XxuMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 UCIO0JIb30BaHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX TOHATHMN, TaK ¥ TTOHATUH, IBJISIOITUXCS CHCTEMHBIMU
JUISL OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TOHATHS: HAyYHBIM (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHaJIu3, CHHTE3, KilacCuUKaNMs, TEePUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPIETUUECKUN YPOBEHD, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIISCTBA, (DM3MUYSCKUEC BEIMYMHBI M CIHHHIBI UX
W3MEPEHMUS, CKOPOCTh.

buonorus: knetka, oOpraHusM, JKocucTtema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.



['eorpadusi: MuHepasnbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMbIe, TOILIMBO,
pecypcehl.

TexHonorus: XUMMHUYECKasi MPOMBIIUICHHOCTh, METALTYPrHUsl, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPHUANIOB, CEIbCKOXO35UCTBEHHOE MPOU3BOACTBO, IHIIEBAS
MPOMBIIIUICHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TMPEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUAaIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4aroIIMMHUCSL MPOrpaMM CpEAHEro oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeIMETHBIM W NpeAMETHbIM). HaydHO-MeToaMYecKOod OCHOBOM IS
pa3paboTKu IMJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPETHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HaHHUE O0YYAIOUTUMHUCS POCCUMCKON IPakTaHCKON UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPECICHUIO; HAINYNE

MOTHBAlUM K OOYYEHHIO;  IEJICHAIIPABICHHOE pa3BUTHE BHYTPEHHUX

yOexAeHUI TMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEW W HUCTOPUYECKHX TpaauUuid 0a30BOM HAyKHM XHUMHH;
TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJACTBOBAThCS B  CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMM YCTaHOBKAMHM, IPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUYECKOT0 OOpa3oBaHHUs; HAJIMYHME MPABOCO3HAHUSA SKOJOTUYECKON
KYJIBTYpPbI U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE PE3YyJIbTATBl OCBOEHUS IIpeaAMeTa «XHMHS» JIOCTUTAKOTCS B
€MHCTBE YYEOHOW U BOCIMTATENIbHOM JESITEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJealaMH POCCUICKOT0 TIpa’KAaHCKOro OOLIecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMHU U NpaBUJIaMU MOBEJIEHUS, CHOCOOCTBYIOLIMMHU IIPOLIECCaM CaMOIIO3HaHUS,
camMOpa3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUSI TMYHOCTH 00YYarOIIMXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeAaMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITA MO3HABATEIIbHON M TMPAKTUYECKOW JEeATEIbHOCTH
oOyJaroluxcs Mo peanu3aliy NPUHATHIX B 00IIEeCTBE EHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS

0CO3HaHMsI OOYYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 0053aHHOCTEH,
YBaKEHUSI K 3aKOHY U IMPABOIMOPSAIKY; NPEICTABICHUS O COLMAIbHBIX HOpMax U

MpaBUIaX MEKIJIMYHOCTHBIX



OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JCSITEIILHOCTH MPU CO3TaHUH YISOHBIX
MIPOCKTOB, PEIICHUH YI€OHBIX U TIO3HABATEILHBIX 33]1a4, BHITOJTHCHIN XUMUICCKUX
AKCIIEPUMEHTOB;, CHOCOOHOCTH IOHWMATh U TPUHUMATh MOTHBBI, HaMEPEHUS,
JIOTUKY U
apryMEHTHI IPYTUX MPH aHAIU3E PA3IMIHBIX BUIOB yUCOHOU JCATCIHHOCTH; 2)

NATPUOTUYECKOI0 BOCITUTAHUA:

LIEHHOCTHOT'O OTHOIIEHHUS K ICTOPUYECKOMY H HAYYHOMY HACIIEIUIO
OTCUYECTBEHHON XMMHH; YBaXKCHHS K MPOIIECCY TBOPUECTBA B 00JACTH TCOPUU U
MIPAKTUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHUSA TOTO, YTO JOCTUKECHUS HAYKHU €CTh
pe3yNbTaT JIUTENBHBIX  HAONIONCHHWHA, KpPOMOTIMBBIX  JKCIEPUMEHTATHHBIX
ITOUCKOB, OCTOSHHOI'O TPY/Ia YYEHBIX U MPAKTUKOB; MHTEpPECA U MTO3HABATEIIbLHBIX
MOTHBOB B MOJIYYEHUH U MOCIEAYIONIEM aHATU3E
UHGOPMAITUH O MEePEIOBBIX JOCTHKCHHUSIX COBPEMCHHON OTCUSCTBEHHON XHUMHUH; 3)

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMUSA, 3TUYECKOrO MOBEACHUS;, CIOCOOHOCTH OLICHUBATh
CUTYallUM, CBSI3aHHBIE C XMMHYECKUMU SIBIICHUSIMH, U TPUHUMATH OCO3HAHHBIE
pElIeHUs], OPUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE IOBEJCHUE U MTOCTYNKN CBOUX TOBAPHILEH C IMO3HUIIUMA
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIIKOB;

4) popMHUPOBAHUSI KYJIBTYPHI 310POBBSI:

NOHMMAaHUS LIEHHOCTEH 370poBOro U Oe3omacHOro oOpa3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (U3MYECKOMY M
MICUXWYECKOMY 370pOBbIO; COOMIOJICHUS] MpaBU O€30MacHOro oOpamieHus ¢
BEILECTBAMH B OBITY,

IIOBCEHEBHOM )KM3HU U B TPYJOBOM JESITEIIBHOCTH; MOHUMAHHUS LICHHOCTHU ITPaBUJI

VHIUBUYyAJIBHOTO U KOJUIEKTUBHOIO
0e30MacHOr0 MOBEACHHS B CUTYALMIX, YTPOXKAIOIIMX 30POBBIO U KU3HU JIIOJCH;

OCO3HaHMS MOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIeI0BaTEIbCKOU
JeSATEeTLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUECKOM ©  JAPYTUX  BHJAX
NesATEeIbHOCTH; YCTAHOBKU Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTHYECKUX 3a/1a4
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTepeca K MPaKTHUECKOMY U3YUYEHHIO POEeCcCHil pa3IuiyHOro poja, B TOM



YUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XMMHH; YBAXKEHUS K TPYLY,
JOASIM TPYJla U pe3yJIbTaTam TPYAOBOM AEATEIBHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOODY WHJVBHUAYaJIbHOW TPAacKTOPUU
oOpa3oBanus, Oyaymied mpodeccuu M peamu3anui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;
6) 3K0J10rH4eCKOro BOCIIMTAHMS:
AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HU Ha 3emMJie; MIOHUMaHUs rI100albHOr0 Xapakrepa
AKOJIOTUYECKUX TPOOIJIEM, BIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;
0CO3HaHMsI HEOOXOAUMOCTH MCIIOIb30BAHUS IOCTUKEHUN XUMUU TSI
pelLIeHUsT BOIIPOCOB PAMOHAIBHOTO MPUPOIOIIOIB30BAHNS; AKTUBHOI'O HENTPUATHUSA
JEUCTBUM, NPUHOCAIIMX BPEH OKPYXAUIEH MPUPOJHOU Cpele, YMEHUs
MIPOTHO3UPOBATH HeOJIaronpusiTHbIC JKOJIOTUYECKHUE MOCTIC/ICTBUSA
MPEANPUHUMAEMBIX JECUCTBUM M MPENOTBpAllaTh WX,  HAIMYUSA PA3BUTOIO
DKOJIOTUYECKOTIO MBILIJICHHS, JKOJIOTHUYECKOU KYJIBTYPBI, OIBITA JEATEIBHOCTH
DKOJIOTUYECKOM  HANPABICHHOCTH, YMEHHS  pPYKOBOJICTBOBATbCA HMHU B
MO3HABATENbHONW, KOMMYHUKATUBHOW M COIMAJIBHOM MpaKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(DOOHH;
7) HEHHOCTH HAYYHOI'0 NO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHOW MPAKTHKH; TOHUMAaHUS CIEeIUPUKA
XUMUU KaK HayKH, 0CO3HAHUA €€ PoJu B JOPMUPOBAHUHU PAIIMOHATEHOTO HAYYHOTO
MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPENCTaBIECHUS 00 OKPYXKAIOIIEM MHUpPE KaK O
€IMHCTBE MNPUPOJbI U YEJIOBEKA, B MO3HAHWU MNPUPOJHBIX 3aKOHOMEPHOCTEH U
perieHun npooieM CoXpaHeHUs MPUPOJTHOTO PABHOBECHS; YOSKIEHHOCTH B 0COO0M
3HAYMMOCTH XUMHM JUISI COBPEMEHHOW LMBWIM3ALMU: B €€ T'YMAaHUCTHUYECKOU
HaIPaBJIECHHOCTH U BaXKHOU POJIM B CO3/IaHNM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYPHI,
pelIeHNH TJI00aIbHBIX TPOOJIEM YCTONYMBOIO PA3BUTHUS YEIOBEUYECTBA — CHIPEBO,
DHEPTreTUYECKON, TMHINEBOM W JKOJOTHYECKOW O€30MacHOCTH, B pa3BUTHHU
MEUITMHBI, 00ECTIEYCHUH YCIIOBUN YCIIEIITHOTO TPY/a U SKOJIOTUYECKH KOMGPOPTHOMN
YKU3HU KaXJ0T0 YjIeHa 00IeCTBa; €CTECTBEHHO-HAYYHON IPaMOTHOCTH: ITOHUMAaHUS
CYIIHOCTH METOJOB TO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH WCIIOJIB30BaTh TIOJydaeMble 3HAHUS JUIsl aHalu3a U OOBSICHECHUS
ABJICHUI OKPYKAIOIIEr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS J1€T1aTh
000CHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAYYHBIX ()aKTOB U UMEIOIIMUXCS JaHHBIX C



IENIbI0  TIOJYYCHUS JOCTOBEPHBIX BBIBOJOB;, CIOCOOHOCTH CaMOCTOSITEIIBLHO
UCIIOJIb30BaTh XUMUYCCKUC 3HAHMS JIS
pelIeHus mpo0JIeM B PealIbHbIX KU3HESHHBIX CHTYAI[USIX; HHTepeca

K TIO3HAHUIO U HCCIIEIOBATEIBCKON ICATEIIHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPBHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAaHUH 110 XHMHH B
COOTBETCTBHH C )KH3HCHHBIMHU MOTPEOHOCTSIMH;, MHTEpECca K 0COOCHHOCTSIM Tpyia B
pasnu4HBIX cdepax mpodecCHoHATEHON
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIE Pe3yIbTaThl OCBOCHHS YUEOHOTO TNpenMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAUUMbIE  JUJISt bopMHUpOBaHUS  MHUPOBO33PECHUS o0y4Jaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC TOHATHS, OTPaKaroIIue
IIEJIOCTHOCTh HAyYHOHW KapTUHBI MHpa W CHEMU(HUKYy METOJOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, SHEPIUs, SBIICHUE,
mpoliecc, cucTemMa, HayyHbli (hakT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOpwsi, HCCIeAOBaHUE, HAOMIOMEHNUE, HW3MEpPEHHEe, OJKCIEPUMEHT W JIpyTHhe);
YHUBEpCAIbHBIC ydeOHBIC JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
pETyISATUBHBIE), o0ecreunBaroue GopMUpoBaHre PyHKIIMOHATHHOM TPAMOTHOCTH
U COIMAJIbHOW KOMITETEHIIUU 00YYaIOuXCs;

CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIC, MAPOBO33PEHUYCCKAE 3HAHWUS W YHUBEpPCAJIbHBIC ydeOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIBHBIMU, KOMMYHHKATUBHBIMA W  PETYJSITUBHBIMHU
JCUCTBUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (OPMYJIMPOBATh H  aAKTyalIM3UPOBATh  MPOOJIeMY,
BCECTOPOHHE €€ paccMaTpuBaTh, OMNPENCHATh IEIH ACATCIBHOCTH, 3a/aaBas
napameTpbl U KPUTEPUH UX
JOCTHIKEHUSI, COOTHOCUTh PE3YJbTaThl JCSITEIIBHOCTH C TOCTABICHHBIMU IIEIISIMU;

WCITIOJIb30BATh TIPH OCBOCHUY 3HAHHUM MPUEMBI JIOTHIECKOTO MBIIIJICHUS —
BBIICIISITh XapaKTEPHbIC NMPHU3HAKH TOHSATUH M YCTaHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINEG TTOHATHUS T OOBSICHEHHS OTACIBHBIX (PAKTOB U
SIBJICHUM;



BbIOMpATh OCHOBAHMSI U KPUTEPUU I KJIacCU(UKALIMU BEIIECTB U
XUMHUYECKUX PEAKUMN; YCTAHABIMBATh NPHYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
U3Y4aeMbIMHU SIBJICHUSMHU; CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTHUBHBIE,
JNEAYKTUBHBIE, 110 AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH W IPOTUBOPEUYMS B
paccMaTpuBaeMbIX SIBICHUSX, (DOPMYJIUPOBATh BHIBOABI U 3aKIIIOUEHUS; IPUMEHSTh
B IpOLECCE MO3HAHUS, HCIOJIb3YEMBIE B XHUMHH CHMBOJUYECKHE (3HAKOBBIE)
MOJIeNIA, MpPeoOpa3OBbIBATh MOJIEIbHBIE NPEJICTABICHU — XHMHYECKUU 3HaK
(cuMBOI) 3NIEMEHTA, XUMUYecKas (hopmyiia, ypaBHEHHE XUMUYECKOU peaklIuU — IpU
pelleHnr YYeOHbIX IO3HABATEJIBbHBIX U MPAKTUYECKUX 3a/]ay, M[PUMEHSThH
Ha3BaHHBIE MOJIEJIbHBIE MPEJICTABICHUS JIJISl BBISBICHUS XapaKTEPHBIX MMPU3HAKOB
M3Yy4acMBbIX BEIIECTB U XMMUYECKUX PEaKIU.

2) 6a30BbIe HCCJIEN0BATEIHLCKHE eHCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O IIO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; QopmynupoBaTh ULEIM M 3aJa4d  HMCCIEAOBAaHHUSA, HCIIOJIb30BATh
NOCTaBJICHHBIE M CaMOCTOSATEIBHO C(HOPMYJIUPOBAHHBIE BOIPOCHI B KAaueCTBE
WHCTPYMEHTA TO3HAHUSA M OCHOBBI M)A (POPMHUPOBAHMS THIOTE3BI MO MPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKIEHUH; BJIaJIE€Th HABBIKAMHU CAMOCTOSTEIbHOTO
IUIAHUPOBAHMS U MPOBEJICHUS YYEHUYECKUX SKCIEPHUMEHTOB, COBEPLICHCTBOBATh
yMEHMsI HaOJII0JIaTh 3a XOJOM IIpOLEecca, CaMOCTOSITEIbHO IMPOrHO3UPOBATh €ro
pe3ynbrar, GOpMyIUpOBaTh 0OOOIICHHS U BBIBOJIBI OTHOCUTENIBHO JIOCTOBEPHOCTH
pE3yNbTATOB MCCIIEIOBAHUSA, COCTAaBJIATH OOOCHOBAaHHBIM OTYET O MPOJAETAHHOU
paboTe; MpUOOpeTaTh OMNBIT YYCHUYECKONW HMCCIASAOBATEILCKOM M IPOCKTHOM
JeSITEJIbHOCTH, MPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METO/IOB PpEILIEHUs MPAKTUYECKUX 3a]ady, NPUMEHEHHUIO pa3JIMYHbIX METOOB
MIO3HAHUS.

3) padora ¢ nHpopManueii:

OpPUEHTUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX MH(MOpMAIUU (HAYyIHO-
HOMYJIsSIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHbIE IOCOOuS,
pecypcbl MHTEpHeTa), aHanM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (hopm
Ipe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(GbopMyIUpOBaTh 3aMpPOChl U MPUMEHITh Pa3IUYHble METOJBI MPHU TOUCKE U
orOope wuH(pOpMaIMK, HEOOXOAUMOW MJid BBINOJHEHUA Yy4eOHBIX 3ajad
ONMpENEeNEHHOrO0 THUMA; MPUOOPETaTh OMNBIT HCIOJIb30BAaHUSA WH(GOPMAIIMOHHO-
KOMMYHUKATHUBHBIX
TEXHOJOTMM M pa3iMYHbIX MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATH
onTUMalibHyl0  (opmy mnpencraBieHuss uHpopmanuu  (cxembl, rpadukw,
JMarpaMMbl, TaONHIbl, PUCYHKA M JPYTHE); UCIOJIb30BaTh HAay4HBIA S3bIK B



KauyecTBe CpeAcTBa IpH paboTe € XUMHYECKOM HH(pOpMAIUe: NPUMEHSThH
MeXMpeaMeTHbIE ((PU3nUeckre U MaTeMaTHYECKHE) 3HaKH U CUMBOJIBI, (DOPMYIIHI,
ab0peBUaTyphl, HOMEHKJIATYpy; HCIOJIb30BaTh M MPEOOpPa30BBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA
HaIJISTHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU AeHCTBUSMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMBbI B XOZ€E JUanora u/miu
JUCKYCCUM,  BBICKAa3bIBaTh  HJEU, (OpMyIHpoBaTh CBOM  IPENJIOKEHUS
OTHOCUTEJIBHO BBINOJTHEHUS MPEMJIOKEHHON 3a/lauy; BBICTYNAaTh C Mpe3eHTalueil
pE3yNbTATOB MO3HABATEIBHOU JIEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WIIU
COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUH XHMUYECKOTO HKCIEPUMEHTA,
IPAKTUYECKOM paboThl 1O HCCIEAOBAHUIO CBOICTB M3y4aeMbIX BEILECTB,
peanuzanuy y4yeOHOro MpoeKTa W (OpMyIupoBaTh BBIBOJBI IO pe3yibTaTam
IPOBENEHHBIX HCCIIEOBAHUI ITyTEM COTJIACOBaHMS NMO3UIUI B X0/1€ 00CYXKACHUS U
0OMEHa MHEHHSIMU.

OBgilajeHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH J1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaThb M OCYLIECTBJIATH CBOIO I103HABATEIbHYIO
NeSTENIbHOCTD, ONpenessss €€ Lenu W 3aJayd, KOHTPOJIMpOBaTh M IO Mepe
HEOOXOJIMMOCTA KOPPEKTUPOBATH MpPEAJIaraéMblii  alropuT™M JEUCTBUM MpHU
BBINIOJIHEHUH YYEOHBIX U HCCIIEJOBAaTEIbCKUX 3a/]a4, BbIOMpaTh HamoOoJee
3(p(EeKTUBHBI CHOCOO HMX pEeHIeHHs C YYETOM MOJIY4YEHHs HOBBIX 3HAaHUM O
BEUIECTBAX M XUMHUYECKHX peakUusX; OCYIIECTBISATh CaMOKOHTPOJIb CBOEH
NeSITEJIbBHOCTH Ha OCHOBE CaMOaHajIn3a u
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUA Kypca «OpraHuueckas XUMUS»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUNM O XUMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIA XUMHUH B [IO3HAHWUU SIBICHUN IPUPOLBI,
B (OpPMHUPOBAHWUU MBIIUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM ISl peIIeHUsT MPAKTHUYECKUX 3a7a4 M IKOJIOTHIECKU
000OCHOBaHHOT'O OTHOILIEHMSI K CBOEMY 3J0POBbIO U MPHUPOAHON Cpene; BllaJleHUE
CUCTEMOM XMMHUYECKUX 3HAHWUM, KOTOPAsi BKJIIOYAET: OCHOBOIIOJIATAOIINE TTOHATHS
(XMMHYECKHI JJIEMEHT, aToOM, OJJICKTPOHHAs OO0O0JIOYKa aroMma, MOJIeKYJa,



BaJICHTHOCTh,  DJIEKTPOOTPUIIATEIBHOCTb, XHWMHUYECKAsl CBS3b, CTPYKTypHas
dopmyna (pa3BEpHyTas W COKpamiéHHas), MOJb, MOJSIpHAs Macca, MOJISAPHBIN
00BEM, YTIEPOIHBIN CKeneT, (yHKIHOHAIbHAS TPYIa, paJuKal, H30MEpPHs,
WU30MEphl, TOMOJIOTUYECKHN psii, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJ U
a30TcoJiepKalllie COEIMHEHUS, MOHOMEp, IMOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUSA TMPUYMHHOCTH MU CHUCTEMHOCTH XUMHUYECKUX
SIBJICHUM, (PAKTOJOTMYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIOIh30BAaHUN BaKHEUIUX OPTaHWUYECKHX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH 4YesIOBeKa; C(HOPMUPOBAHHOCTh YMEHUU BBISBISATH
XapaKTEepHbIE TPU3HAKU MOHATHI, YCTAHABIMBATh UX B3aHUMOCBA3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME TMOHATHS MPU OMHCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUI
OpPraHUYeCKUX  COCIMHEHUH; CPOPMHUPOBAHHOCTH YMEHUW  HCIOJb30BAThH
XUMUYECKYI0 CHUMBOJIUKY [JII COCTaBICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpam€HHOM) (GOpMyT OPraHUYECKUX BEIIECTB U ypPaBHEHH
XUMHUUYECKUX PEaKIMii, N3roTaBIMBaTh MOJCIH MOJICKYJ OPraHUYECKUX BEIIECTB
I WUTIOCTPAlMM  UX  XMMHYECKOTO M MPOCTPAHCTBEHHOTO  CTPOECHUS,
chOpPMHUPOBAHHOCT, YMEHUU YCTAHABJIMBATh MPUHAJJICKHOCTh HM3yUYEHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OINPeIeIEHHOMY
KJIACCy/Tpynne COeOuHEHUN (YIJIEBOJIOPOJbI, KHCIOPOJ M a30TCOAEpKalue
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIWHEHUs), JaBaTh WM Ha3BaHUA II0
cuctematudeckoii Homenkinarype (IUPAC), a Takxke npuBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTACIbHBIX OPraHUYECKUX BEIIECTB (STUJICH, MPOIMWUJICH, AalleTUJIEH,
ATUJICHTJIMKOMb, TJIULEPUH, (eHOd, (opMalibACTU/l, alleTalIbACTU]l, MypaBbUHAas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmat, [eJUTI0103a, TIIHIIHH ); CPOPMUPOBAHHOCTh YMEHHUS ONPEIETISAThH
BUJIbI XUMUYECKOU CBSI3U B

OpraHUYECKUX COCTUHEHUIX (OJIMHAPHBIC U KPAaTHBIE); CHOPMUPOBAHHOCTH YMEHUS
MIPUMEHSITH IOJIOKEHUSI TEOPUH CTPOCHUS OpraHnyeckux Bemects A. M. bytieposa
JUTs1 OOBSICHEHUS 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs] MacChl BEIIECTB; CPOPMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh
COCTaB, CTpoeHue, (U3NUECKUe W  XUMHUYECKHE CBOMCTBA  TUIMYHBIX
MPEJCTABUTENICH PA3TUUHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH, 3TaH, STUJICH,
MpOMUJIEH, aneTuieH, OyramueH-1,3, MertunOytamueH-1,3, OeH30J7, MeETaHOII,
ATaHOJI, STUJICHTJINKOJIb, TIHUICPUH, (EHOJ, alleTAlIb/IETH/I, MypaBbHHAS U YKCYyCHAs
KHCIIOTBI,  TJIIOKO3a, Kpaxmal, UeJII0JIo3a, aMUHOYKCYCHas  KHUCJIOTa),



WUIKOCTPUPOBAaTh ~ TIEHETUYECKYK)  CBSI3b  MEXKJIY  HUMHU  YpPaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIHA C HCIOIb30BAHUEM CTPYKTYPHBIX
dbopmyn;  coOpMHUPOBAHHOCTH YMEHUS  XapaKTepu30BaTh HMCTOYHHUKHU
YTIEBOAOPOAHOTO ChIpbsl (HeDTh, MTPUPOJHBIA Tra3, Yrojb), CHOCOOBI HX
nepepabOTKM U MPAKTHUYECKOEe IMPUMEHEHHE TMPOAYKTOB  MepepaboTKH;
c(OpMUPOBAHHOCTh YMEHUI POBOIUTH BBIYUCIICHUS 110 XUMUYECKUM YPABHEHHSIM
(Macchbl, 00bEMa, KOMUYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTA PEAKIUU IO
U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEUIECTB WIIU
MPOJYKTOB PEAKIIMH); CPOPMUPOBAHHOCTh YMEHHUI BIaJETh CUCTEMOM 3HAHUM 00
OCHOBHBIX METOJIaX HAyYHOI'O MMO3HAHMS, UCHOJIb3YEMBIX B XUMHUU IIPU U3YYECHHUH
BEIIECTB W XUMHUYECKUX SBJICHUN (HAOIIOJIEHHWE, W3MEpPEHHE, HKCIIEPUMEHT,
MOJIEJIMPOBAHHUE), UCIOJIB30BaTh CUCTEMHbIE XMUMUYECKUE 3HAHUS ISl MPUHATHUSL
pelIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYalHsIX, CBSI3aHHBIX C BEIIECTBAMMU M HX
npuMeHeHueM; c(HOpPMHUPOBAHHOCTh YMEHHI cOONIOAaTh IMpaBHa MOJIb30BAHUS
XUMHUYECKOM TOCYJOM M JIaDOpaTOpHBIM OOOpPYJOBAaHMEM, a TakKKe IpaBuia
oOpallleHus] C BELIECTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUI MJIaHUPOBATh U
BBINIOJIHATh XUMUYECKUH SKCIIEPUMEHT (ITPEBPAILICHHS] OPTAHUYECKUX BEILIECTB MPU
HarpeBaHUM, MOJTYYEHUE STHIIEHA U U3YUYEHHE €r0 CBOMCTB, KAUYECTBEHHbIE PEAKIIUU
OpPraHUYECKUX BELIECTB, J€HATypalus OCJIKOB IIPU HArpeBaHUU, LIBETHBIE PEAKIIUH
OEJIKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHHKU O€30MaCHOCTH MPHU OOpaIEHUH C
BEIIECTBAMH M JIA0OPATOPHBIM O00OPYJIOBAaHUEM, MPEACTABISATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii ©  (QOpMYyJIMpPOBaThH BBIBOABI Ha OCHOBE JTHUX pE3yJIbTATOB;
cOPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  AHAIM3UPOBATH  XHMHUYECKYIO
uH(poOpMaIMIO, TMOJIYy4aeMyK U3 pPa3HbIX MCTOYHUKOB (CpEACTBA MacCOBOM
undopmaruu, WHTEpHET M Apyrux); cHOpMUPOBAHHOCTH YMEHUU COOJIOIATH
OpaBUJia HKOJIOTUYECKH I€JIeCO00pa3HOro TMOBEACHHUS B OBITY U TPYAOBOI
JESATEIbHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBBSl M OKpYKaroUlel NpUpoIHON
Cpellbl, 0CO3HABaTh ONACHOCTh BO3JIEHCTBUS HA KUBbIE OPTaHU3MbI ONPEAEIIEHHBIX
OPraHUYECKUX BELIECTB, MOHMMAs cMmbIca nokaszaress [IJIK, noscHsaTh Ha mpumMepax
C0CcOObI YMEHBIICHHS U MPEJOTBPAIICHNS UX BPEAHOTO BO3ACHCTBHSI HA OPTaHU3M
YyeJioBeKa; JJisi OOyYaroUIuXcsi ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSMU 3JI0POBBSI:
yMEHUE MPUMEHATH 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB
U XMUMHMYECKUX SIBJICHUM; JJIs1 CJEMbIX U CIa00BUASIIMX OOyUYaIOIIUXCS: YMEHHUE
UCIIOJIb30BaTh pesibe(PHO-TOUEUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins nis 3anucu
XUMUYECKUX (HOPMYII.



11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUA Kypca «OOm@as M HeopraHudeckas
XUMHSD» OTPaXKaroT:

C()OPMUPOBAHHOCTh ~ IPEJCTABICHUM: O XUMHYECKOHM  COCTaBIISIIOIIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XUMHUH B TO3HAHUU SIBJIEHUH PUPOJIBI,
B (OpMHpPOBAaHUU MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (PYHKIMOHAIBHOMN
I'PaMOTHOCTH, HEOOXOIUMOM /JIsl PELICHUs] MPAKTUUECKUX 33]1a4 U 3KOJIOTUYECKU
00OCHOBAaHHOTO OTHOLIEHMsI K CBOEMY 37I0POBBIO M IPHUPOJIHON cpele; BiaJeHue
CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE ITOHATHS
(XMMHYECKUH 3JIEMEHT, aTOM, M30TOTl, S-, P-, d- AIeKTPOHHBIE OPOUTAIIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BEM, BaJIEHTHOCTD, 3IEKTPOOTPULIATEILHOCTD,
CTENEHb OKUCJICHMSI, XUMHUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAs, METajlInYyecKas,
BOJOPOJIHAS), KPUCTAIUIMYECKAsT PEIIETKA, TUIBl XUMHUYECKUX PEeakluid, pacTBop,
DIEKTPOJIUTBI, HEANEKTPOJIUTBI, SJIEKTPOJUTHYECKAs JUCCOLUALNS, OKHCINTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHMUYECKON pEaKIMH, XUMHUYECKOE pPAaBHOBECHUE);
TEOPUU U 3aKOHBI (TE€OpHUsl 3IEKTPOJIUTUYECKON TUCCOLMALUHU, NEPUOJAUYECKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
NpEeBpallleHUs] SHEPruM MpU XUMUYECKUX  pPEAKUHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PECHUECKUE 3HAHMA, JIEKALIUE B OCHOBE
NOHUMAHUsl  NPUYMHHOCTH M CHCTEMHOCTM  XUMHWYECKUX  SIBJICHUH,
(aKTOJOrMYeCKUe CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUH U O€30MacHOM
WCITIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHUYECKUX BEUIECTB B OBITY W MPAKTUUYECKON
JeSITEJIbBHOCTH 4YeJoBeKa; C(OPMUPOBAHHOCTh YMEHUN BBISABISATH XapaKTEpHbIC
NPU3HAKK  TOHSATUM,  YCTAHAaBIMBAaTh HMX  B3aMMOCBA3b,  HCIIOJb30BaTh
COOTBETCTBYIOIIME NOHATHS NPU ONHCAHWHA HEOPraHWYECKUX BEIIECTB M HX
npeBpalieHuit; cOpMHpPOBAHHOCTP YMEHHUHW  HCIOJB30BaTh  XMMHUYECKYIO
CUMBOJIMKY IS COCTaBJICHUsI (POPMYJI BELLIECTB U YPAaBHEHUI XUMHUYECKHUX peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHalibHbIe HA3BAHMS OTAEIIBHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblii ras, yrJ€KHCIbIA Ta3, aMMHUaK, rameéHas
U3BECTb, HETallIEHasi U3BECTh, MUTHEBAsI COJIA, MUPUT U IPYTHE); CHOPMUPOBAHHOCTH
YMEHUH ONPEIEATh BaJIEHTHOCTh U CTENIEHb OKUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, BUJ XMMHUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInYecKasi, BOJOPOJHAs) B COCIMHEHMSIX, THUI KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BELIECTBA (aTOMHAasl, MOJEKYJIApHAas, WOHHAs, METAJUIMYecKas),
XapakTepP Cpebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTAUHEHU;

c(OpPMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K ONpEeNeI€HHOMY Kiaccy/rpymnmne



COEJIMHEHUN (MPOCThIE BEUIECTBA — METAIBI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS,
KHUCTIOTHI, aM(OTepHbIE TUAPOKCUABI, COJH); CHOPMUPOBAHHOCTH YMEHUH
packpeiBaTh CMbICH mnepuoandeckoro 3akoHa JI. M. MengeneeBa wu
JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOILYIO, 00BACHUTEIIbHYIO U
MPOTHOCTHYECKYIO (PYHKIMU;  CcHOPMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh
AIIEKTPOHHOE CTPOEHUWE aTOMOB XHMHYECKMX 3JEMEHTOB 1—4 mnepuoaoB
[leproguyeckon cucTeMbl XUMUYECKHUX 1eMeHTOB . 1. MenaeneeBa, ucnob3ys
MOHSATHS «S-, P-, dIJIEKTPOHHBIE OPOUTAINY», «IHEPTETUYECKUE YPOBHUY, OOBICHAThH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX JIIEMEHTOB U X COCTMHEHU 110
nepuoaam u rpynnaMm llepuonnueckon cucremsl XUMUYECKUX 3ieMeHTOB [ U.
MenneneeBa; chopMHUpOBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) 0OIINE
XUMHUYECKME CBOMCTBA HEOPraHMYECKUX  BEUIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXAY HEOPraHMYECKUMU
BEILIECTBAMH C MOMOILIBIO YPaBHEHUN COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIUil;
c(OPMHPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEaKUUU 110
Pa3IMYHBIM TNpPU3HAKaM (YUCIY M COCTaBy pPEArMpyIOLIUX BELIECTB, TEIIOBOMY
3p¢deKTy peakuuu, U3MEHEHHIO CTENEHEH OKUCIEHMs 3JIEMEHTOB, 0OpaTUMOCTH
peakIuy, Y4YacTUIO KaTtajliu3aTopa); CPOpMHUPOBAaHHOCTh YMEHUN COCTAaBIATH
YpaBHEHUSl PEAKLUMi pa3IMYHBIX THUIIOB, MOJIHBIE W COKpalIEHHbIE YpaBHEHUS
peakuuii HFOHHOTO OOMEHA, YUYUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TU PEAKLIMH UIYT A0
KOHIIa; C(OPMHUPOBAHHOCTh YMEHUU MPOBOJIUTH PEAKIMH, MOITBEPKIAIOIINE
KAUECTBEHHbI COCTaB pa3JIMYHBIX HEOPraHUYECKHX BEIIECTB, PACIIO3HABATh
OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

C(OPMUPOBAHHOCTh ~YMEHMH  PACKPHIBATh CYIIHOCTh  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOrO OajlaHca
TUX pEaKLUil; CPOPMUPOBAHHOCTh YMEHHUI OOBSCHITH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaKIMK OT pa3InuHbIX (PaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO
paBHOBECHUSI B 3aBUCUMOCTH OT BHelIHero Bo3zeicTBus (npunuun Jle Illatense);
c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUUECKHUE MTPOLIECCHI, JIEKAIIIE B
OCHOBE IPOMBIIIJIEHHOTO IIOJIYYEHUsI CEPHOW KHUCIOTHI, aMMHAKa, a TaKXe
c(hOpPMUPOBAHHOCTh MPEACTABICHUNA 00 OOIMMX HAyYHBIX MPUHLOUNAX U
HKOJIOTHYECKUX TMpoOJieMax XUMHUYECKOTO MPOU3BOJACTBA; CHOPMHPOBAHHOCTH
YMEHUN TPOBOJAUTH BBIYHMCIEHUS C HCIIOJIB30BAHUEM ITOHATUS «MaccoBas IO
BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B MPU XUMUYECKUX PEaKIUsIX,
MaccChl BeIlleCTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEILECTBA, MAcce
I 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEILECTB, TEIUIOBOTO 3(deKTa
peakuMM Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl BEIECTB, NPEBPAILCHUS U



COXpaHEHHUs JHEpPruu; CcPOPMUPOBAHHOCTH YMEHHMH coOdIOAaTh IpaBUia
MOJIb30BAHUSI XMMHUYECKON MOCYA0NW U Ja0OpaTOPHBIM OOOpPYAOBaHHEM, a TAKXKE
npaBWjia OOpAIllEHHs] C BEHIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMHU 10
BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMNBITOB; CHOPMHUPOBAHHOCTh YMEHUMN
IUIAHUPOBATh M BBINOJHATh XUMUYECKHM SKCIEPUMEHT (pa3jioKeHue MepoKcuia
BOJOPO/Ia B IPUCYTCTBUU KaTaIU3aTOpa, ONPEAEICHUE CPEABl pACTBOPOB BEILIECTB
C TIOMOINBI0 YHUBEPCATHHOTO WHAMKATOpPA, BIHMSHUE Pa3IUYHBIX (PaKTOpOB Ha
CKOPOCTb XUMHUYECKON pEeaKkIuu, peaKIMd HOHHOIO0 OOMEHa, KayeCTBEHHbIE
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHWUS, pEIICHHE
AKCHEPUMEHTANbHBIX 3afad 1o TtemaM «Metamwibe»y u «Hemeramns») B
COOTBETCTBHH C IMPABUJIAMH TEXHUKHU 0€30ITaCHOCTH MPHU OOPAIIEHUHN C BEIIECTBAMHU
U JabopaTOpHBIM OOOPYJOBAaHUEM, MPEACTABISTh PE3YJIbTAThl XUMUYECKOTO
JKCIIepUMEHTa B (OpMe 3aluch YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUN U
dbopMyIUpoBaTh BBIBOJBI HAa OCHOBE JTUX peE3yJbTAaTOB; CHOPMUPOBAHHOCTH
YMEHUM KPUTHUYECKU aHAJTU3UPOBATh XUMHUECKYIO HH(POpMALIHIO, MOJy4aeMyIo U3
pPa3HBIX MCTOYHHUKOB (CpPEACTBA MACCOBOM KOMMYHHKaluu, MIHTEpHET U apyrux);
c(hOpMHUPOBAHHOCTh YMEHUI COOJI0IaTh MTpaBUiIa IKOJIOTHUECKH 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTHU B LIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS
U OKpY’Karollel MpUpOHON Cpe/ibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBbBIC
OpraHW3MBbI ONPEICIIEHHBIX BEIIECTB, TOHMMAs cMbIca nokazatens [1/IK, noscHATs
Ha IpUMepax CrocoObl YMEHBIIICHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3IECHCTBUS
Ha OpPraHu3M 4YeJoBeKa; Il OO0ydYarolIuXcsi ¢ OTPAHUUYCHHBIMH BO3MOKHOCTSIMU
3JI0POBbsI: YMEHUE MPUMEHSTh 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS
BEI[ECTB U XMMHUUYECKHUX SIBIICHUM; JJIS1 CJICTBIX U CIA00BUIAIIUX O00YyJarOUUXCS:
YMEHHE UCIOJIb30BaTh Pelibe(hHO-TOUCUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis
3aMUCH XUMUYECKHUX (HOpPMYII.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3jie/ioB JJIeKTPOHHBIE (1
n/n H TeM NPOrpamMMbl Konrposnbneie| IlpakTuueckne | ofpasoBaTe/bHE
padoThI padoThI

Bcero

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH

[Ipenmer https://academycon
OpraHu4eCcKou 4e24-ac02-efb16fa

XUMHH. Teopus
1.1 CTPOCHUS 3 0 0
OpPraHUYECKUX
coequHeHnit A. M.
byrneposa

Hroro o pasneny 3

Pa3znen 2. YrieBoaopoabl

https://academycor
21 IIpenenpbie 5 0 0 473c-b3d7-ed82fcs
YIIAEBOAOPOABI — AJTKAHBI
Henpenenbabie https://academycor
2.2 YTJIEBOAOPO/IBI: AJTKEHBI, 6 0 1 4bd1-ae98-18dclct
QJIKQ/TUCHBI, aJTKUHBI
https://academycor
23 ApomaTiiecKHe 9 0 0 491d-aded-c3ddal
YTJIEBOI0OPO/IbI
[IpupoiHBIE HICTOYHUKHU
2.4 YII€BOJAOPOIOB U UX 3 1 0 https://lesson.edu.r
nepepadoTka
Hroro no paszneny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust

https://academycon

3.1 Crouptel. DeHomn 3 0 0 4b6f-bf84-c04fad7]

Anpneruasl. Kap6oHOBBIE https://academycon

3.2 KHCJIOTBI. 7 0 1 4945-h076-ch7ae5¢
Crnoxubie 3¢upsbl



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/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/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://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/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/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://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://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://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/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://academycon

3.3 VIiaeBobl 3 1 0 4281-963b-01d2e2:
Hroro mo pazneny 13
Pa3znea 4. A3oTconeprkaniue opraHuyeckue
coeJUHEeHHU
https://academycon
41 AMUHBI. AMUHOKHCITOTBI. 3 0 0 4481-839e-920520
benku
Htoro no pazneny 3
Pa3zaea S. BeicokoMoieKyJIsipHbIE COeIHHEHUS
5.1 [Tnactmaccel. Kayuyku. 2 0 0 https://lesson.edu.rt
Bosiokna
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 34 2 2
11 KIIACC
KoamnuecTBo yacos
HaumeHoBaHue pa3iaesioB U TeM
Ne ni/m
NPorpamMmbl Beero Kourpoabubie | IlpakTuue
padoTsbI padoTsbI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYECKUX 3 0 0
anemenToB /1. . MenaeneeBa
1.2 XUMUYECKHE peakluu 6 1 1
Crtpoenue BeniectBa. MHOrooOpasue
1.3 BEILIECTB 4 0 0
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasbl 6 0 1
2.2 Hewmeramib 9 1 1



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://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://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

CBs3p HEOPTraHNYCCKUX U OPTraHUYCCKUX

2.3 BEILIECTB

Hroro no pazgeny

17

Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMHSA U KU3HD

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB
Ne

Tema ypoxa KoHnTpoJbHbIe

padoThbI

n/n
Bcero

IIpakTHYeckue
padoTbl

Jara
U3ydeHus

DJIEeKTPOHHBIE 1
o0pa3oBaTeJibH]

[Ipenmer
OpraHu4eCcKOn
XHUMUHU, €
BO3HHUKHOBCHHE,
pa3BUTHE U
3HAUYCHHE

https://academyco!
4e24-ac02-efb16f:

Teopus crpoenus
OpraHNYeCcKux
coenuHeHuit A. M.
bytneposa, eé
OCHOBHBIC
IIOJIOKCHU A

https://academycol
4¢59-9dcf-20517a

[IpencraBnenue o
KJIacCU(PUKALINH
OpPraHUYECKUX
BEILECTB.
Homenkiatypa
(cucreMaTuveckas)
U TPUBHAIIbHBIE
Ha3BaHMUS
OpPraHUYECKUX
BEILIECTB

https://academyco!
410f-b8be-b4ch58

ATKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKUI
paa

https://academyco!
473c-b3d7-ed82fc



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

MeraH u 3TaH — https://academycol
5 MPOCTEUIIINE 1 473c-b3d7-ed82fc
MPEACTaBUTETHN
AJIKaHOB
' https://academycol
6 AJIKEHBI: COCTaB H 1 4bd1-ae98-18dc1c
CTpOEHHE, CBOMCTBA
OTUJIEH U IPONUJIEH —
7 nmpocTeHuIne https:/lesson.edu.rt
MIPEICTABUTENH AJIKCHOB
[IpakTrueckas padora Ne 1. https://academycon
8 «lonmydenue sTuneHa u 43b1-9f67-7ebcdaf!
U3YYEHHUE €ro CBOMCTB)
Anxanuensl. byranuen-1,3
u MeTunoyTaauen-1,3.
9 IMonyueHue https://lesson.edu.rt
CUHTETHUYECKOTO Kay4yyKa U
pEe3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHHS,
10 TOMOJIOTHYECKHH L. https://lesson.edu.rt
AneTuieH — npocTeimui
MIPEICTaBUTENH AIKHHOB
Beruucnenus no https://academycon
11 YPaBHEHHUIO XMMHYECKOM 418f-b416-fbaledd
peakiuu
A 6 https://academycon
12 peHbI: OEH30J1 U TOTYOJI. 491d-aded-c3ddal
TOKCHYHOCTH apEHOB
I'eneTnueckas CBI3b
YTJIEBOJOPOOB,
13 https://lesson.edu.rt
MIPUHAISKAITUX K
pa3IMYHBIM KJlaccam
[TpupoaHbie ICTOYHUKH
JIEBOJIOPOJIOB:
14 T F1OpO https://lesson.edu.r

MIPUPOJHBIN ra3 u
MOIYTHBIE HEPTSIHBIE

rassl, He)Th ¥ MPOJYKTHI €&
nepepadoTKu



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

[IpupoaHbie HCTOYHUKHU
YTJIEBOIOPOOB:
MIPUPOHBIN ra3 u

15 https://lesson.edu.rt
MOMYTHBIE HEDTAHBIC T'a3bl,
HePTh ¥ MPOAYKTHI €€
nepepaboTKH
KonTponbnas pabota no _
16 paseny «YIIeBOIOPOIE https://lesson.edu.rt
[IpenenbHbIE OMHOATOMHBIE https://academycon
17 CIIMPTHI: METAHOJ ¥ ATAHOIL. 4b6f-bf84-c04fad7:
Bogopoanas cBsi3b
_ https://academycon
18 MHOroaToMHBIE  CIHPTHI: 4827-a8e5-d12a0b
STWJICHTJINKOJIb U TIIALCPHH
@DeHOJI: CTpOECHHUE https://academycon
19 MOJICKYJIbI, PU3UYECKUE U 4f16-896e-10a227¢&
XUMHYECKHE CBOMCTBA,
MIPUMCHCHUE
https://academycon
20 Anpaeruapl: GopMaTbIeTHI 4945-b076-ch7ae5¢
U aneraigbAerui. AueToH
OnHOOCHOBHBIE https://academycon
21 npeeabHbIe 4b57-a3ec-ba0fofet
KapOOHOBBIE  KHUCJIOTHI:
MypaBbHHAS U YKCYCHAas
[IpakTuueckas padota Ne 2. https://academycon
22 «CsoiicTBa pacTBopa 444a-8de3-7efba8b
YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMTHOBAs
KHCJIOTHI, KaK
23 ’ https://lesson.edu.r
MIPEJICTAaBUTEIIHA BBICIIIAX
KapOOHOBBIX KUCIIOT
MpbLTa KaKk COJIA BBICIIIAX
24 KapOOHOBBIX KHCJIOT, HX https://lesson.edu.r
MOIOIIIee IEUCTBUE
CrnosxHble 3(Uphl Kak
MPOM3BOIHBIE KAPOOHOBBIX https://academy-
25 content.apkpro.ru/ls

KUCHOT. ['Maposin3 CI0KHBIX
3¢upoB

1e59cd5f4dof



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

Kupsl: runponus,

https://academy-
content.apkpro.ru/l

26 MIpUMEHEHHUE, 1
Ouooruyeckas posb KUPOB 1e59cd5f4dof
YrieBodsl: COCTaB,

KJIaCCU(DMKAILIHSL.
27 BamHeI\(fHII/Ieu 1 https://academycon
4281-963b-01d2e2
MIPEACTABUTENH: TIIOKO03a,
bpykTO3a, caxapo3a
Kpaxman u nemntosnos3a kak _

28 [PUPOIIHBIE TTOTAMEPEI 1 https://lesson.edu.r
KoHTtposbHas padoTta mo
paznen

29 Y 1 https://lesson.edu.r
«Kucnopoaconepxaine
OpPTaHUYECKUEC COCTUHEHUS

https://academy-
30 AMHHEL: MCTHJIAMUH 1 1 content.apkpro.ru/ls
aHHMH 9205f201b73e
AMWHOKHCIOTHI KaK https://academycon

31 amM(OTepHbIE OPraHUIECKHE 1 4873-ace0-78ecabC
COCAUHEHMS, UX
OMOJIOTMYECKOE 3HAUCHHE.

Ilentuapl
benku xak npupoaHbIe https://academyco

32 BBICOKOMOJIEKYJISIDHBIE 1 4873-ace0-78ecab
COCIUHEHMS
OCHOBHBIC TTOHATHS XUMUH

33 BBICOKOMOJICKYIAPHBIX 1 https://lesson.edu.|
COE€IUHEHHUI
OCHOBHBIC METObI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX

34 coeureHni. [LmacTMaccr, 1 https://lesson.edul.|
Kay4yKHd, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB
1o 34

[TPO'PAMME



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

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTsbI

U3y"

XUMHAYECKHUH DJIEMEHT. ATOM.
DJeKTpoHHas: KOH(UTYpaLnsi aTOMOB

[lepuonuueckuii 3aKOH U
[lepuoauueckasi cucteMa XUuMUYECKUX
sneMeHToB Jl. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX JJIEMEHTOB H UX
COEMHEHUH 10 TPYIIIaM U TePUO/IaM.
3HavYeHHE MEPUOJNIECKOTO 3aKOHA U
CUCTEMBI XUMHUUYECKUX 3jieMeHToB JI.1.
MeneneeBa B pa3BUTUU HAyKU

Crtpoenue BemecTBa. XuMHUUECKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DNeKTpOoOTpULIaTeIbHOCTh. CTETEeHb
OKHCIIeHUs. BemecTsa MOJIEKYIJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
HcTtrHHBIE U KOJUIOWAHBIE PaCTBOPHI.
MaccoBas 10715 BEILLIECTBA B pacTBOPE

KJ]E[CCI/I(bI/IKaI_[I/IH U HOMCHKIJIAaTypa
HCOPTaHUYCCKUX COCIUHEHUIH.
I'enernueckas cBs3b HCOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB
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Knaccuukanus XuMU4ecKkux peakuui
B HEOPraHUYECKOW U OpPraHu4eCKOn
XUMHH. 3aKOH COXPAaHEHHUS MacChl
BEULICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHUS] SHEPTUU TIPU
XUMHYECKHUX PEAKIMIX

Ckopoctb peakiuu. OOpaTumbie
peakuyuy. XMMUYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DNeKTpOIUTHYECKAs TUCCOLHALINS.
[IoHsATHE O BOAOPOIHOM IIOKA3aTeIIe
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['maponns opranndyeckux u
HCOPTraHNYCCKUX BCIICCTB

12

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC
peaxiuu. [lonstue 06 anexTpoauze
pacIuiaBoB ¥ pacTBOPOB COJICH

13

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘-IGCKI/Ie OCHOBBI XUMHN»

14

MeTannsl, UX MOJI0KEHHUE B
Ileproanueckoi cucTreMe XMMUYECKUX
anemenToB 1. . MenneneeBa u
O0COOCHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJII0B

15

CrnaBel METaJIIOB.
DIIEKTPOXUMUYECKUHN Pl HAIPSKEHHUM
METaJUIOB

16

XuUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPHH, KA, KaTbIUH,
MarHui, alTfOMUHHI) U UX COeTUHEHUI

17

XuMHYeCKHe CBOMCTBA ITMHKA, JKejIe3a 1
AX COeINHEHUH

18

XUMUYECKUE CBOMCTBA XpOMa, MEIU U
UX COCOUHEHUU
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19

[TpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
«Meramab»"

20

Hemertamisl, NX NOJIOKEHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
snemenToB 1. Y. Menaeneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nuecKue CBOMCTBA HEMETAIIIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpOJ1a, cephl, hocdopa u
yriepojia)

22

XHUMHUYECKHE CBOMCTBA I'aJIOICHOB,
CCPBI U UX COCI[I/IHGHI/Iﬁ

23

XuMu4eckue CBOMCTBa azota, ¢ocodpa
Y UX COCAUHEHHI

24

XUMHYECKHE CBOMCTBaA yriepoaa,
KpEMHHA U UX COGﬂHHCHHﬁ

25

IIprMeHeHne BaXXHENUIINX HEMETAIIOB
U UX COeMUHEHNN

26

O00011eHNEe U cUCTEMATH3AIlNs 3HAHUH
o TeMe «HemeTamiel»y. Berauciaenus
10 YPaBHCHUSIM XMMUYECKHUX PEaKITU
U TEPMOXHUMHUYECKHUE PACUETHI

27

[IpakTuueckas padbora Ne 3. «Pemienue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtanst"»

28

KonTponbhas pabota no remam
«Mertamiae» n «HemeTamisry

29

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC
KHUCJIOTHI. HCOpF AHUYCCKHUEC U
OpTraHU4YC€CKUC OCHOBAHUA

30

AMdoTepHbIe HEOpraHUYECKHE U
OpPraHMYECKUE COETUHEHUS.
['eHeTnyeckas CBSI3b HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB
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Poip xuMuu B o0ecIieueHun
JKOJIOTUYECKOH, IHEPIeTUYECKON U

31 MUIIEBON 0€30MaCHOCTH, Pa3BUTHH 1
MEIUIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
32 MPUHIIAIIAX TPOMBIIIIEHHOTO 1
MOJTyYEHUST BRKHEHUIIIUX BEIIECTB
Yenosek B MUpE BELIECTB U
33 MaTepUajoB 1
34 XHUMHS U 3J0pPOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ”

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O TPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

Xumus, 10 xmace/ I'abpuensa O.C., Octpoymo WN.I'., CrnagxoB C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IIpocBemenne»,2021 r

Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., CmaaxoB C.A.,
AxknnonepHoe odmectBo «M3aaTenscTBo «lIpocsemienue»,2021r.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Xumusi(0a30Bblii  ypoBeHb). Peanuzaruss oOpa3oBaHUs: METOJIUYECKOE
nocobue aisa yuurtens / KaBepuna A. A.,

[Inuyruna I'.B.; nox pex.l'. B. [Inuyrunoit. M.: ®I'bHY «HCcTUTYT cTpaTeruu
pasBuTHs oOpazoBanus PAO», 2022 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

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



