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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XuMUHM Ha YpOBHE cpeHEro ooiero oopa3oBanus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-Dd3 «O06 obpazoBanun B Poccuiickoit deneparmmy,
TpeOOBaHMUI K pe3yibTaTaM OCBOCHHA (perepaibHON 00pa3oBaTeIbHON IMPOTPAMMBI CPEIHETO
obmero oOpaszoBanus (POII COQO), mpexacraBineHHBIX B DeneparbHOM TOCYIAPCTBEHHOM
obpazoBarenbHOM ctanaapre COO, ¢ yu€rom KoHmenuuu npernogaBaHusi y4eOHOTO MpeaMeTra
«XuMus» B o0paszoBareibHBIX opraHuzauusax Poccuiickoit @Pexnepauuu, peanusyoOIUX
OCHOBHBIE 00pa3zoBaTEIbHBIC MPOTPAMMBbI, M OCHOBHBIX NOJOXKEHUH «CTpaTernu pa3BUTHS
BocriuTanust B Poccuiickoii ®enepanuum Ha mnepuox jgo 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOZOB K pa3pabOTKE MpOrpaMMbl 10 XUMHH, K OINpEAETICHHUI0 O0OmIen
CTpaTeruy 0Oy4eHUsI, BOCTIUTAHUS U PA3BUTHS OOYJAIOLINXCS CPEICTBAMH YUeOHOTO TpeMeTa
«Xumusa» g 10-11 ximaccoB Ha 6a30BOM ypOBHE COCTAaBWJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU IE€Ned, COJEp’KaHus, pe3ylbTaToB OOydYyeHHUS U
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHME, [IOJIyda€MO€  BBIMMYCKHUKaMHM  0O0I1e00pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEeMJIEMOW dYacThlo WX 00pa3oBaHHOCTH. OHO  CITyXKHT
3aBEpINAIONINM JTAllOM pEalH3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEH, TPHUCYNIUX IIEIOCTHOW CHCTEME XHUMHUYECKOTOo o0O0pa3oBaHHA. OTH IEHHOCTH
KacaloTcs IMO3HAHUS 3aKOHOB MPUPOAbI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KYIbTYpHI
4eJoBeKa, a TaKXKe DSKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 370POBbIO U
IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe 0OydalOIIMXCsl HA YPOBHE CPEIHErO
obmiero oOpa3oBaHUsl CpPEeICTBAMHU Y4eOHOTO MpeaMeTa «XHUMHUs», COAepKaHUE M TOCTPOCHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMmMe MO XUMHU C Y4ETOM CHEHM(PUKM HAyKH XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPUPOJBI U B MAaTepUAIbHOM JKU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOIIUX
LeJied U MPUHLMUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHME CHCTEMbI CPEJHEro OOILIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 poJib B COBPEMEHHOM
LIUBUWIM3ALMY, B CO3JaHMM HOBOM 0a3bl MaTepUalbHOM KyabTypbl. OHAa BHOCUT CBOW BKJIAJ B
(opMUpOBaHHE PALIOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LIEIOCTHOTO IPEACTaBICHUs
00 OKpYXXaIolLlIeM MUpPE KaK O €AMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe (POPMHUPYETCSl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELECTBEHHOIO0 COCTAaBa OKPYXKAIOIEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpYyrUMH €CTECTBEHHbIMH HayKaMH, XHMHUS —cTaia
HEOTHEMJIEMON 4YaCThbI0 MHPOBON KyJIbTYPbI, HEOOXOJMMBIM YCIOBHEM YCIELIHOTO TpyAa U
AKHU3HU KaXJI0ro wieHa oOmectBa. CoBpeMeHHas XUMUsSL KaK HayKa CO3HJaTellbHasl, KaKk Hayka
BBICOKUX TEXHOJIOT'MM HampaBlieHa Ha pelleHHe II00aJbHBIX MpoOiIeM YCTOWYMBOIO pa3BUTHS
YeJIOBeUeCTBa — CBIPHEBOM, JHEPreTHMUECKOW, MHILEBOM, HKOJIOTHYEcKOod Oe30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM C 0OOIMMM LEISIMM M NPHHIMIAMH CpeAHero oOmero obpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 knaccel, 6a30BbIi YPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOyYarOIIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKHU3Hb COLMYyMA,
POJ0IDKEHHs 00pa30BaHus B PA3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHEH.



CocrapnsiromMu  TIpeMeTa «XUMHUSD» SBISIOTCA 0a30Bble Kypchl — «Opranudeckas
xumus» U «OO01Ias 1 HeOpraHMuyecKass XUMUs, OCHOBHBIM KOMITOHEHTOM COJICPIKaHHSI KOTOPBIX
SBIISIFOTCSI OCHOBBI 0a30BOI HayKH: cHUCTEMa 3HAHUN MO0 HEOPTaHUYECKOH XUMUH (C BKIIOYCHUEM
3HaHUW U3 OOILIEH XUMHM) M OopraHuyeckoil xumuu. @opMHUpoBaHUE JaHHON CHUCTEMBI 3HAHMM
MpU U3YYECHUM TMpeaMeTa o00ecleurnBaeT BO3MOXKHOCTH PACCMOTPEHHSI BCErO MHOT000pasus
BEIIECTB HA OCHOBE OOLIUX MMOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01mas 1 HeopraHuaeckast
XUMHES» C(HOpPMHpPOBAHA B IIPOTpaMMe N0 XMMHUHM Ha OCHOBE CHCTEMHOTO TOJX0Ja K M3yYCHHIO
y4e0HOTO Marepuaia U OOyCJIOBIIEHA HCTOPHYECKA OOOCHOBAHHBIM pa3BUTHEM 3HAHMW Ha
ONpPEENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHWMHH BEIIECTBA
paccMaTpUBaIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOEHHUS OPraHUYECKUX COCAMHEHUH, a
TaKke Ha YPOBHE CTEPECOXUMUYECKUX U DJIEKTPOHHBIX TMPEACTABICHUN O CTPOCHHM BEIIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BEIIECTBax JAIOTCs B Pa3BUTUU — OT YIJIEBOJOPOJIOB JIO
CJIOKHBIX OHOJIOTMYECKH aKTHBHBIX COCAMHEHHH. B Kypce OpraHM4eckol XHMHUM IMOJTy4aroT
pazBuTue chOPMHUpPOBAHHBIE HAa YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHHs IE€pPBOHAYAILHBIC
MPEACTABICHUS O XUMUYECKON CBSI3U, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Ton HOBBIM yIrIOM 3peHHsI B TpeaMeTe «XUMHs» 0a30BOTO YpOBHS PacCMaTpPUBACTCS
W3y4YEHHBII Ha YPOBHE OCHOBHOTO O0OIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYECKass XUMUS» O0yJaIOMMMCS MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaUYEHUE NEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX W METOJOJIOTMYECKUX IO3UIIHM,
IyO’Ke TOHATh WCTOPUYECKOE HM3MEHEHHE (YHKIMH STOro 3akoHa — OT oOoOmiaromend 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Envnas cucrema 3HaHWN O BaKHEWILMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XUMHUUYECKHUX PEAKLMIX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 KkmaccoB sieMeHTaMH  COJIEpPXKAHUS, HUMEIOIIUMU
KYJIbTYPOJOTHYECKH M TPUKIAIHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT MOHMMAHHUIO
B3aMMOCBSI3M XUMHUU C JPYrUMU HayKaMH, pPacKpbIBalOT €€ pPOJib B IMO3HABAaTEIbHOM U
MPAKTUYECKON NESTEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHSI K IMPOLIECCY
TBOpUYECTBA B 0OJACTH TEOPHH U MPAKTUUYECKUX MPUIIOKEHHH XUMHUHU, TOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpPOOJieMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh WH(GOPMAIIUI0O U MPUMEHATh €€ I MOIOJHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M AKCIIEPUMEHTAJIbHBIX HCCIENOBATENbCKUX 33Jad. B menom conepxkaHue
ydeOHoro npeaMera « XMMUs» JaHHOTO YPOBHS M3YU€HUS OPUEHTHUPOBAHO Ha (GOPMHUpPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUs (QUIOCOPCKUX UICH, TAaKUX Kak:
MaTepHUaIbHOE €IUHCTBO HEOPraHMYECKOTO M OPraHU4YeCKOro MHUpa, 0OYCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHUEM, MIO3HABAEMOCTh ITPUPOIHBIX SIBJICHUHN MTyTEM HKCIIEPUMEHTA
U peuieHus] MPOTUBOPEUYH MeXAy HOBBIMH (DakKTaMU U TEOPETUYECKHMH MPEANOChIIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUU SKOJOTHUECKUX MpoOIieM, a Takxke MmpodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemeHus 3ajad  BOCMUTAHHS, DPA3BUTHS M COLMATHM3AIUH  OOydYaOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUU MOAXOAbl K ONPEIEICHUI0 COACPXKAHUS M MOCTPOCHHS
mpeaMeTra mpearycMaTpuBaloT (pOpMHpPOBAHUE YHUBEPCATBHBIX YUEOHBIX JEHCTBUN, WMEIOIIUX
0a30Bo€ 3HAYCHHE JUTsI PA3NIMYHBIX BHJIOB ICATEIBHOCTHU: pEUIeHHs MPo0iIeM, MONCKa, aHaIu3a U



o0paboTku wuH(pOpMaMK, HEOOXOAUMBIX JUISI MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnojaBaHus XMMUAU KaKk HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, TaK U
Ha YpOBHE cpeAaHero oOmero o0pa3oBaHWs, TPH  OINpPENEICHUH  COJEPKATEIBHOMN
XapaKTePUCTUKH IeNIell M3Y4eHHs IpeIMeTa HalpaBICHUEM IEePBOCTEIIEHHOW 3HAUYMMOCTH
TPaIUIIMOHHO TpPU3HAETCS (OPMHUPOBAHUE OCHOB XHMHUYECKOH HayKH Kak oOxactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW [ESTEIHbHOCTH YeNIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKM 3pEHHUS TaKOW MOIXO0A K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU LEISAMH H3YYCHHUs IMpenMmera «XuMHs» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHHE CHUCTEMBl XHUMHYECKUX 3HAHUN KaK BaXKHEHIIEH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTWHBI MUpPA, B OCHOBE KOTOPOW JIEkKAT KIFOUYEBHIC MOHSTHS,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIHi, HeOOXOAUMBIX JUIsi IPUOOpETeHUST YMEHHH OPUEHTHUPOBATHCS B
MUPE BEUIECTB U XUMUYECKHX SIBJICHUH, UMEIOIIUX MECTO B MPHUPO/IE, B MPAKTHUECKON U
MMOBCETHEBHOM KM3HU,

® Dpa3BUTHE YMEHWA W CIIOCOOOB JEATENHHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHEM XHUMHYECKOTO DJKCIEPUMEHTA, COONIOACHUEM TMpaBml 0€30MacHOTO
0OpaleHus ¢ BeeCTBAMH.

Hapsny ¢ atum, comepxarenbHasi XapaKTepUCTUKA IieJiel U 3ajad U3y4YeHUs MpeaMeTa B
MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMU
B CHCTEME cpeaHero obmiero oOpa3oBanus. CerogHsi B MpeENojaBaHUM XUMHH B OOJIbIIEH
CTENeHU OTHAETCA MPEANOYTEeHUE MPAKTUYECKON KOMIIOHEHTE COJepXaHUs OO0ydeHus,
OpUEHTHUPOBAHHOW Ha MOJArOTOBKY BBIINYCKHHKA 00I1€00pa30BaTeNbHON  OpraHu3aIuy,
BIIQJICIONIET0 HEe HAOOpOM 3HAHM, a (PYHKIHMOHAIBHON IpaMOTHOCTBIO, TO €CTh CIHOCOOAMH U
YMEHHUSMH aKTUBHOTO MOJy4eHHs] 3HAaHUU U MPUMEHEHUS WX B PEabHOM JKU3HM JUISl peUICHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ 3TUM mpH M3Y4EHUH TMpeaMeTa «XUMHUS» JTOMUHHUpYOIIEee 3HaYeHHE
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanrtanus OOydJaloluMXcss K  YCIOBUSAM JTUHAMUYHO  Pa3BHUBAIOIIETOCS  MHpAa,
dbopMHUpOBaHHE WHTEIJIEKTYyalbHO pPAa3BUTOM JHYHOCTH, TOTOBOW K CamMo00pa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY NPHUHATHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre y OOy4arolUUXCs KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUN),
UMEIOIINX YHUBEPCAJIbHOE 3HAUEHHE ISl Pa3IMUHBIX BUJOB JEATEIbHOCTU: PELICHUs MpolIieM,
MOMCKA, aHanmu3a M 00paboTKW HHGOpMAMK, HEOOXOJUMBIX Il TNPHOOPETEHUs OmbITa
JEeSITEeNFHOCTH, KOTOpas 3aHUMAeT BaXHOE MECTO B TMO3HAHHHM XMMHH, a TaKKe IJIs OLEHKHU C
MO3UIMH SKOJIOTHYECKOH 0€30IaCHOCTU XapaKkTepa BIMSHUSA BELIECTB U XMMUYECKHX IPOIIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaTIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO TNPHOOpeTaTh HOBBIE 3HAHUA 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU NOTPEOHOCTSIMHU, HCIIOJIb30BAaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE



TEXHOJIOTUH JUIsI TIOMCKA M aHaJIM3a Y4eOHON M HayYHO-TIOMYJIIPHON MH(POPMALIUU XUMUYECKOTO
COJICpPIKaHMS;

(dhopMHpOBaHKE U PA3BUTHE Y 00YJAIONIUXCSI ACCOIMATUBHOTO U JIOTUYECKOTO MBIIILICHUS,
HAOII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMECHTA,

BOCIIUTaHHE Yy OOydarolmuxcs yOeXJAEHHOCTM B TI'yMAaHUCTUYECKOW HalpaBiICHHOCTH
XAMUHU, €€ BaXHOW pOJM B  PEIICHWH TJIO0ATBHBIX  MHpoOJIEeM  PaluOHAIBHOTO
MMpHUPOAOIIOJIB30BaAHMS, IIOMOJJIHCHUA OSHEPIreTUUCCKUX PECYPCOB MU COXPAHCHUA HPHUPOAHOIO
paBHOBECHUS, OCO3HAHHSI HEOOXOIUMOCTH OCEpEeKHOTO OTHOIIEHHS K NpPUPOAEC U CBOEMY
3J0POBBIO, @ TAKIKC HpI/IO6peTeHI/I$[ OIIbITa MCIIOJI30BAHUA ITOJTYYCHHBIX 3HAaHUU IJId IPpUHATUA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero oOpa3zoBaHus MpeaMET «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee 9nciio 4acoB, OTBEAEHHBIX Ui M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 yac B Hexenmwo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP/KAHUE OBYUEHMUA
10 KJIACC
OPI'AHUYECKAS XUMMUSA

TeopeTnyeckne 0OCHOBBI OPraHU4eCKOM XMMHH

[Ipenmer opraHnveckoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE M 3HAUECHUE B MOIY4YEHUU
HOBBIX BELIECTB U MaTepuayoB. Teopus cTpoeHus opranndeckux coeaunenuit A. M. byrneposa,
e€¢ ocHoBHBIe TOJOXKEeHUA. CTPYKTypHBIE (QOPMYIBI OpPraHWYECKHX BemecTB. [ omomorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  OpraHmdyeckux  BemiecTB.  HomeHknarypa
OpraHMYeCKUX COEIMHEHUlN (cucreMarudeckas) W TpUBHAJIbHBIE Ha3BaHWUA Ba)KHEHUIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METOJIbI M3YYEHHUsl BEIIECTB U MX MPEBpAILEHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHn4eckrX BEUIECTB M MaTepHajaMH Ha UX OCHOBE, MOJICIUPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIIECTB, HaONIOleHUe U ONUCaHHE JIEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesogopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psiA. MeTaH M 3TaH — IpocTeumne
MPEJICTAaBUTENIN aJIKaHOB: (HU3MYECKHEe M XUMHYECKHE CBOMCTBA (peakuuu 3aMelleHust u
TOpEeHUs ), HaX0Xk/IeHHUE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUJIIEH U NPOMWICH — MPOCTEHIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3UYECKHE W XHMHUYECKHE CBOWCTBA (peaklUud THIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALIUU, OKUCIICHUS U TIOJMMEpPU3allin), MOTy4eHuEe U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metwnOyraauen-1,3: cTpoeHue, BaXHEHIINE XUMUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTMYECKUN psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKHEe U XMMHUYECKHE CBOICTBA
(peakuuy ruApUpPOBaHUS, TAIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyICHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, crpoeHue, (u3MUECKHE W XUMHYECKHME CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YeHHE W TpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ce0UCM8a (peakyuu 2an02eHUpPOS8anuUsi U HUMpO8anus), noiyyeHue u
npumenenue. TOKCHUYHOCTb apeHOB. I|'eHeTnyeckas CBsS3b MEXKIy YIJIEBOJOPOJaMH,
MIPUHAUICKALMMHI K pa3IMuHbIM Kjlaccam.

[Ipupoanbie UCTOYHUKH YrIIeBOJOpoa0B. [IpupoaHblil ra3 u MOMyTHBIE HE(PTSIHBIE Ta3bl.
Hedbts u e€ mpoucxoxzaenue. CrnocoObl mepepabOTKH HEPTH: TMEPEeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHYECKUii), mupoin3. [IpoaykTel nepepaboTku HePTHU, X PUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIIBHBIE METO/IbI M3YYEHHUs BELIECTB M UX IPEBPALICHMI: 0O3HAKOMIIEHHE C
oOpa3laMu IIacTMacc, KaydykoB M pe3uHbl, kosutekiuu «Hedte» n «Yroas», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB M TaJlOTEHONPOU3BOJIHBIX, IPOBEJACHUE MPAKTUYECKONW PabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbuncnenuss mo ypaBHEHUIO XHMHUYECKOW peakuuu (Maccwl, 00b&Ma, KOIMYecTBa
HCXOJHOTO BEUIeCTBa WJIM NPOAYKTa pPEaKUMM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WUJIM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeJnHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpOeHHe, (uznyeckue u
XUMUYECKHME CBOMCTBA (PEaKIMU C aKTUBHBIMU METAJUIaMU, TajJOT€HOBOJOPOJAMH, TOPEHHE),
npuMeHeHue. BoaopoaHblie cBsA3M MEXy MOJIEKyJlaMu cIUpTOB. [leficTBUEe MeTaHOa U ATaHOIa
Ha OpraHM3M 4YeJIOBEeKa.

MHOTOaTOMHBIC CIHPTHL. JTUJICHIINKOIb W TJIMIECPUH: CTPOCHHE, (PHU3UYECKHE W
XUMUYECKHE CBOMCTBA (B3aMMO/ICUCTBUE CO IICIIOYHBIMU METAJJIAMU, KAU€CTBEHHAs! PEaKIIHs Ha
MHOTOATOMHbIe cnupThl). JlelicTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riunepuHa u
STUIICHTJIUKOJISL.

@DeHo: CTpOEHHE MOJEKYbl, (PU3MYECKHME M XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue gpenona.

Anbnerunpl M kemowuwvl. DopManpIeruj, aleTalbJIeruj: CTPOEHUE, QU3NYECKUE U
XHMMHYECKAE CBOWCTBA (PEaKIMU OKHUCIICHWS WM BOCCTAHOBJICHWS, KAYECTBEHHBIC PEaKIINN),
MOJTIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTH. MypaBbHUHAS U YKCYCHAst KHCJIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKHe CBOICTBA (CBOKCTBA, OOIIME [T Kiacca KUCIOT, peaklus
sTepuduKalMK), TOoJydeHne u mnpuMeHeHue. CTeapwHOBas H OJIEMHOBAs KHCJIOTHI Kak
MIPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJHM BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IEHCTBHE.

CrnosxHble 3QUpbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX 3(PUPOB.
Kupsl. ['maponus xupos. [IpumeHenue sxupoB. buonorndeckas posb )KHUPOB.

VYrieBoapl: cocTas, Kiiaccuukaius yriieBoaoB (MOHO-, AU- M IMOJucaxapuisl). [ mroko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (U3NYECKUE U XUMUYECKUE
cBorictBa (B3ammogeircTtBue ¢ ruapokcuaom wmemu(Il), okuciaeHme aMMHadYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOXEHHE TIIFOKO3bI), HAXOXXJICHHE B IPHUPOJE,
pUMeHeHue, ouonoruueckas poiib. Dotocunres. pykTo3a Kak U30MEp IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHsie nojiumepbl. CTpoeHrne Kpaxmaia U HEJTHNIO3bL.
Ouznyeckue U XMMUYECKUE CBOMCTBA KpaxMasa (THIPOJIu3, KAYeCTBEHHAs PEaKIUsl C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl HM3y4YeHHsI BEUIECTB W HX IMPEBpalICHUIl: MPOBEICHUE,
HaONMOJIeHUe M ONHCAHHWE JEMOHCTPALMOHHBIX OTBITOB: TOPEHUE CIUPTOB, KAa4ECTBEHHBIE
peaKuu OJHOATOMHBIX CHUPTOB (OkucieHue sTaHona okcuaoM Mmemau(Il)), MHOroaroMHBIX
cnupToB (B3aumopeiicTBue rmuepuHa c rugpokcuaom menu(Il)), ampaerunoB (oxucieHue
aMMHadHbIM pacTtBopoM okcuga cepedpa(l) m ruapokcumom wmemu(Il), B3ammonericTBHe
KpaxMaja C HWOJOM), TMPOBEACHHUE IMPAKTUUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOM
KHCTIOTBIL

Pacuérnbie 3a1aun.

Boruricnenuss 1o ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEéMa, KOIWYECTBa
HCXOJHOTO BEIIeCTBa WM MPOJYKTa pPeaklMH O HW3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepKalie OpraHM4ecKue COeTMHEHMSL.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Duznyeckue u
XMMHYECKHE CBOICTBA aMHMHOKMCIOT (Ha TpuUMepe TIMIKHA). buonorumueckoe 3HaveHUe
aMUHOKUCIOT. [lenTumpl.



benku kak NpUpOAHBIE BBICOKOMOJICKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpHYHas U
TPETUYHAsl CTPYKTypa OenaKoB. XHMHUYECKHE CBOWCTBA OENKOB: THAPOJIH3, JACHATYpaIlus,
KaueCTBEHHbBIE PEAKIIMHU HA OEIIKHU.

OKCIIepUMEHTAJIBHBIE METOJIbl M3YyYEHUsl BEIIECTB M UX IPEBpALICHUI: HaOIIOJEHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OMNBITOB: JIEHATYypanus OEJIKOB TPH HarpeBaHWH, IIBETHBIC
peakiuu OEIKOB.

Bricokomoiieky isipHbIe cOeMHEHUS

OCHOBHbBIE TMOHATUS XUMHUH BBICOKOMOJIEKYJISPHBIX COEIMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3ALUU, CPEIHSAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U TOJUKOHICHCALIUSL.

DKCIepUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX IPEBPALICHUI: 03HAKOMIJIEHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuszanus MeXIpeIMeTHBIX CBsI3eH MIPU M3ydyeHUHU opraHnyeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaKk U
MOHATHH, ABISIOUUXCA CUCTEMHBIMU I OT/IEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.
OO1iue ecTecTBEHHO-HAyuUHble TMOHSTHS: SBJICEHHWE, HAaydyHBIM (pakT, TUroTe3a, 3aKoH,
TEOpHUs, aHalM3, CHUHTE3, KIacCUpHUKAIMs, MEePUOIUYHOCTh, HAOIIOJEHNE, HW3MEpEHue,
SKCIEPUMEHT, MOJIEIIUPOBAHUE.

®duszrka: MaTepusi, JHEPTus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHbD,
BEIIECTBO, T€JIO, 00BEM, arperaTHoe COCTOSIHWE BelIecTBa, (PU3NYECKHE BEIUYUHBI U €TUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Oumocdepa, oOOMEH BeIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

l'eorpadusi: mMuHepanbl, TOpHbIE MOPOJBI, IMOJIE3HBIE HCKOMAeMble, TOIUIMBO, PECYPCHI.

TexHonorus: nuIIeBble MPOIYKTHI, OCHOBBI PAllMOHATIBLHOTO MUTAHMSI, MOIOIINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XUMHYECKUH d3JeMeHT. AToMm. Sapo aroma, H30TOMBI. JEKTPOHHAS 000JOYKa.
DHepreTHYecKue YPOBHH, MOJAYPOBHU. ATOMHBIC OpOUTaiH, S-, P-, d- amemenThl. OcoOeHHOCTH
pacrpeiesieHds JICKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEPHOJIOB.
DnexTpoHHas KOHGUTypalus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrteMa XuMudecKux diaeMeHToB [[. U
MenpneneeBa. CBsi3b MEpPUOAMYECKOrO0 3akOoHA H lleproguyeckod CcUCTEMbl XUMHYECKUX
sanemeHToB JI. . MenzeneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB
0 TpyMnaMm U nepuojiaM. 3HaueHHe MePUOJUIECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKas CBS3b. BHIbl XMMHUYECKOW CBS3U (KOBaJEHTHAas
HEMoJIApHAs W TOJIApHAs, UOHHAs, MeTaln4eckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOMN



XUMUYECKON CBsi3u (OOMEHHBIM U JOHOPHO-aKIEeNnTOpHbIN). Bogoponnas cBsi3b. BajleHTHOCTS.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAUIMYECKUX PEWETOK. 3aBUCHUMOCTb CBOWMCTBA BEIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKU.

[Tonsarue o qucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast 101
BEILECTBA B PaCTBOPE.

Knaccugpukanuss HeopraHmueckux coenuHeHMd. HomeHkmatypa HEOpraHHYECKHX
BemiecTB. ['eHeTnueckass CBSI3b HEOPTraHUYECKHX BEIIECTB, MPUHAVICKANUX K PA3IAYHBIM
KJIaccam.

Xumunueckass peaxkius. Knaccuukanus XUMHUYECKHX pEakIUil B HEOPraHUYeCKOW U
OPraHUYECKON XMMHUH. 3aKOH COXpPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MpEBpaIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iMuHbIX (pakTopoB. OOpaTUMble peakuu.
Xumudeckoe paBHOBecue. DakToOpbl, BIUSIOINIMNE HA COCTOSHUE XHMHUYECKOTO DPABHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnyueckas auccouuanus. CuibHble U ciadble 3eKkTposuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeT0YHasl.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKITHH.

OKCNEepPUMEHTAIBHBIE METOJbI M3yYeHHUs BEIIECTB W WX NPEBPAIICHUNA: JEMOHCTpAIus
tabmui «llepuomnueckas cuctema xumuueckux 3meMeHTtoB JI. M. MeHnneneeBa», M3ydeHHe
MoJenell KpPUCTATMYECKUX peIETOK, HaOMIoJeHUe U ONHMCAHHE JIEMOHCTPAlMOHHBIX U
71ab0paTOpPHBIX OMBITOB (pa3jioXeHHe NEepoKCHAAa BOJOPOAa B MPHUCYTCTBHM KaTaiu3aTopa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBID YHUBEPCAIBHOTO MHAMKATOPA, PEaKIHUH
WOHHOTO OOMEHa), MPOBEJACHUE TPaKTUYECKOW paboThl «BnusHUe pazmuyHbBIX (PakTOpoB Ha
CKOPOCTh XUMHUYECKOU PEAKIIM.

Pacuérnrie 3agaun.

Pacuérel o ypaBHEHUAM XMMHYECKUX PEAKLUM, B TOM YHUCIE TEPMOXUMUYECKNAE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumust

Hemeramnel. Ilonoxenue HemetaiioB B Ilepuoanueckoil cucteMe XHMMHUYECKUX
anemenToB [I. M. MengeneeBa U 0OCOOEHHOCTH CTpOeHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MPUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBAa Ba)KHEUIINX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpEMHHUSI) U UX COCUHEHHUM (OKCUAOB, KHCIOPOACOACPKAIIUX KUCIOT, BOJAOPOIHBIX
COCJIMHEHUN ).

[IpuMeHeHre Ba)KHENILIUX HEMETAIIOB U UX COEIMHEHUI.

Meramnsl. Ionoxenue metamwioB B Ilepuoanueckoid cuctreMe XMMUYECKUX 3J1€MEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHS DIEKTPOHHBIX 000704YeK aTOMOB MeTaioB. OOriue
¢duznueckue cBoiictBa MeTaioB. CIIaBel METAJUIOB. DJNEKTPOXUMHUYECKUI Psii HAMPSHKEHHIMA
METAJUIOB.

XUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATPHUM, Kanuif, KalblWW, MarHHi,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

Oo61ue cnocoOb! moyueHus: MetaioB. [IpuMeHeHrne MeTalloB B OBITY M TEXHHKE.

DKCHepUMEHTAIbHbIE METOJAbl H3Y4YEHHUs BEUIECTB M MX NPEBPALCHUN: HU3Yy4YECHHE
KoJulekinu «MeTannel W CIUIaBbl», OOpaslloB HEMETAJUIOB, PEIICHHE ASKCIEPUMEHTATbHBIX



3agad, HaONIOJCHWE M  ONHCAHHWE JIEMOHCTPAI[MOHHBIX W  JIADOPATOPHBIX  OMBITOB
(B3auMozelicTBUE TUAPOKCHJA AJIOMUHUS C pacTBOpaMHM KHMCIOT U IIEN0YEH, KaueCTBEHHbIE
peakiuy Ha KaTUOHbI METAJJIOB).

PacuérHble 3anaun.

Pacuérbl maccel BemiecTBa WM 00bEMaA ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce win o0bEMY OJHOIO M3 YYacTBYIOIIMX B PEAKLMM BEIIECTB, pacyE€Tbl Macchl (00bEMA,
KOJIMYECTBA BELIECTBA) IPOJYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponp xumuu B 00ecnie4eHNH SKOJOTUYECKON, SHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTUU MeAuIuHbL. [loHATHE O HAay4HBIX METOJax TMO3HAHUS BEHIECTB W XUMHYECKUX
peaKiui.

[IpencraBnenust 00 0OMMX HAayyHBIX NPUHLUIAX [POMBIIIEHHOTO MOJyYEHUS
Ba)KHEHUILINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEPHANIOB: BAKHEWINWE CTPOUTEIBHBIE MaTEpHalIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacCKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ui JJIEKTPOHHKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHWMHMS U 3I0POBBE YEJIOBEKA: NPABWIA HCIIOJIb30BAHMS JIEKAPCTBEHHBIX ITPENapaToB,
MpaBuia 6€30MacHOTO UCOIb30BaHUS MPEnapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXnpeaAMETHBIX CBA3€H MpU HU3ydeHUH OOIIed U HEOPraHWYECKOW XMMHU B
11 xmacce ocymecTBIAETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHATHUH, SBISAIOIIKUXCS CUCTEMHBIMU JUISI OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HaydHbIM (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJlM3,  CHUHTe3,  KilaccupUKanus,  IMEPUOJUYHOCTh,  HAONIOJEHUE,  SKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHHUE, SBIICHHE.

@dusnka: Marepus, SHEpPrus, macca, aTOM, 3JEKTPOH, INPOTOH, HEUTPOH, WMOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUI YpOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe
COCTOSIHUE BEIleCTBa, (U3NYECKHE BEIMUUHBI U €AMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, SKOcuUcTema, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadusi: MuHepasbl, TOpHbIE TOPOIbI, TOJIE3HBIE CKOTIAEMBbIE, TOTLIUBO, PECYPCHIL.

TexHonorus: XUMUYECKast MPOMBIIIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEIbCKOXO35CTBEHHOE MIPOU3BOJICTBO, nuuieBas
MIPOMBIIIJIEHHOCTh, (apMalleBTUYECKas MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETUYECKHX
IpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAs MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTUH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI I10 XUMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaIOIMIMMHUCS
IIpOrpaMM cpeiHero oduiero oOpa3oBaHMsl (JIMUHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uisi pa3paOOTKU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBUM € CHUCTEMHO-JESATENBHOCTHBIM IOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ysibTaTOB OCBOCHMS mpeamera «XHMHs» Ha YpPOBHE cpenHero oOmiero o0Opa3zoBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIMIMMUCS POCCUUCKOM TPAKIAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEICHHIO;

HaJM4ue MOTUBAILIMU K 00Y4EHHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH JESTENLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU IEJIOCTHOM CHUCTEME XHUMHYECKOIOo
o0Opa3oBaHUs;

HaJMyue TMPaBOCO3HAHMSI SKOJIOTMYECKON KyIbTypbl M CIIOCOOHOCTH CTaBUTh LENH U
CTPOMTH J)KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS HpeaMeTra «XUMUs» JOCTUTalTCsl B EIUHCTBE
yu4eOHOM M BOCHMTATEJBHOW JESTEIbHOCTH B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€AJaMU POCCHHCKOTO
IPaXJaHCKOTO OOIIecTBa, HPUHATHIMH B OOLIECTBE HOpPMamMHM M MpaBHJIaMH IOBEACHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIO3HAHUs, CaMOPa3BUTHUS M HPABCTBEHHOI'O CTaHOBJICHHUS
JIMYHOCTHU 00YYarOLINXCSL.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» OTpaxkarT c(HOPMHUPOBAHHOCTh
ONbITa II03HABATEJIbHOM M IPAKTHUECKOW JEATENbHOCTH OOYYaloOUIUXCs IO pealn3aluu
IIPUHATBIX B O0LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHMSA:

0CO3HaHMs 00yJarOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 0053aHHOCTEH, yBaXKEHHUS K
3aKOHY U MPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBUJaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN AEATEIILHOCTH MPHU CO3AAHUU YU€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEIbHbIX 3a71a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apI'yMEHTHI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAydYHOMY HACJIEJUI0 OTEUYECTBEHHOU
XUMUH;

YBaKEHHsI K IPOLECCY TBOPUYECTBA B OOJIACTH TEOPHUHM U TNPAKTHUYECKOTO MPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIOIEHHIH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ [03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICAYIONEM aHalu3e
WH(OPMAIIUY O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyaIldW, CBS3aHHBIC C XUMHYCCKUMHU SIBICHHSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBCHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHWEC WM TOCTYIIKHM CBOHWX TOBAapHINCH C TO3HIHN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHMMAaHMs TIEHHOCTEH 30pOBOTO W 0Oe€30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJI0/IeHUsT TPaBWJI 0€30MacHOTO OOpaIeHusl C BEIIECTBaMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MMOHMMAHUSl [IEHHOCTH TMPAaBWJI WHIWBHUIYaJbHOTO M KOJUIGKTUBHOTO O€30TacHOTo
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U HKHU3HH JIIOJICH;

OCO3HAHUS TIOCIIEACTBHA W HETPHUATUS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHHS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpy/10BOr0 BOCIIUTAHHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  Y4€OHO-HCCIICAOBATEIILCKOW  JICATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE y4YacTHE€ B pEIICHUH MPaKTUYECKUX 3a7ay COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYeHHUIO mpodeccuil pa3inuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXXEHHUS K TPYAY, JIIOJSAM TPy/Aa U pe3yibTaTaM TPYAOBOMU JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaIbHON TpaeKTOpuu oOpa3oBaHus,
Oynayuieil mpodeccuu U peaan3alnuu COOCTBEHHBIX dU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCcTBa;

6) 3K0JI0rH4YecKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU 1[€J1IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHMUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJbHOTO XapaKTepa 3KOJOTHYECKUX MPOOeM, BIUAHUS SKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOIMMOCTH HCIIOIb30BaHUS JOCTUKEHUN XUMHH Ui PELISHUS! BOTIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS JIEHCTBUI, MPUHOCAIINX BPEIl OKpYXKAIOUIeH MPUPOIHOU cpee,
YMEHHSI TPOTHO3UPOBATH HEOJIAroNnpusTHBIC SKOJIOTHMUECKHE MOCIEACTBUS MPEeINpPUHUMAEMBbIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PAa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, AIKOJOTUYECKON KYIbTYpPhI, OIBITA
NEeSITENFHOCTH  DKOJIOTUYECKOW  HAMpaBlIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS HMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COIIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuH;

7) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

c(hOPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeuu(UKA XUMHHM KaK HayKH, OCO3HaHWMsA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHMS], CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpPYKaIOLEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B IIO3HAHUU INPUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJI COBPEMEHHOW LMBWIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIPaBICHHOCTH M Ba)XHOW POJM B CO3JaHMM HOBOH 0a3bl MaTepHallbHOMN
KYJIBTYPBI, PEIICHUN TI00AIBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOW M HSKOJIOTMUYECKON O€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI,
00eCTieYeHn! YCIOBHH YCIEIIHOTO TPYJa U 3KOJOTHYECKH KOM(MOPTHOH KU3HU KaXJI0TO YiIeHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHONM TI'PaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIy4YaeMble 3HAHUS IS
aHaJiu3a U OOBACHEHUS SIBICHUHM OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS AesaTh 000OCHOBAaHHBIE 3aKII0YEHHSI HA OCHOBE HayYHBIX ()aKTOB U UMEIOLIUXCS TAHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIBCKON IEATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENpPEpPhIBHOMY OOpa3oBaHUIO U CamMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHUM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pas3duyHbIX cdepax npodecCHOHATHHOM

JESITETbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHS Y4eOHOro mpeaMera «XUMHUS» Ha YpPOBHE
cpeaHero oOuiero 00pa3oBaHus BKIIOYAIOT:

3HaYuMBble s (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUIIIMHAPHBIC
(MexTpeAMeTHbIC) 001IeHAYYHbIE TOHSATHS, OTPaXKaIoIie IIeJIOCTHOCTh HAYYHON KapTHUHBI MHUpa
U crienr(rKy METOI0B MMO3HAHUS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHbIE  y4eOHbIC JeCcTBUS (mo3HaBaTeIbHbIE, KOMMYHUKaTUBHEIE,
perynaTuBHble), obecreynBaronie QGopMUpoBaHHE (PYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CIOCOOHOCTh ~ OOy4alolUXCS  HCIOJb30BaTh  OCBOGHHBIE  MEXIAUCLIUILTUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE YdeOHbIE [EHCTBUS B MO3HABATEJIBHON H
COLIMANILHON MPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHUBEPCAJBHBIMHU Y4eOHBIMH NO3HABATEIbLHBIMU /1€HCTBUAMM:

1) 6a3oBble JJOrHYecKue JeiiCTBUSI:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTyalU3MpPOBaTh MpOOJIeMy, BCECTOPOHHE €&
paccMaTrpuBaTh;

ONpEeNeNsATh LeNU JeATEeIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;



WCIOJb30BaTh MPU OCBOCHHHM 3HAHUH NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJICIATH
XapakTepHble MPHU3HAKKM TOHATUH W YCTAaHABIMBAaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHIATUS 151 00bSICHEHHS OTJACIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIISI KIIACCH(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOUTH JIOTUYECKUE PACCYKIEHHS (MHAYKTHBHBIC, [EIyKTUBHBIC, IO aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pacCMaTpUBAEMBIX SIBICHUAX, (POPMYIUPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B MPOIECCE TMO3HAHMS, HCIOJIB3yeMbIe B XMMHUU CUMBOJHYECKUE (3HAKOBHIC)
MoJ1eNH, TpeoOpa30BhIBAaTh MOJICIbHBIC TIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ) 2JIEMEHTA,
XAMUYecKass (QOpMylia, ypaBHEHHE XUMHUYECKON peakuuu — TpH pEeHIeHuH y4eOHBIX
MO3HABATENBHBIX W TMPAKTUYECKHX 3ajad, MPUMEHATh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHHS
JUTSL BBISIBIICHHSI XapaKTePHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMynmHpoBaTh TENMM W 3aJaud  HCCICIOBAHWS, WCIOJB30BaTh IOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOTPOCHI B KAYeCTBE WHCTPYMEHTA IO3HAHUS M OCHOBBI
st (POPMUPOBAHUS THIIOTE3HI 11O MPOBEPKE MPABIILHOCTH BBHICKA3bIBAEMBIX CYKICHUH ;

BJIQJIETh HABBIKAMH CAMOCTOSTENBHOTO TUIAHHPOBAHUS W TPOBEACHUS YUCHHUYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOJI0/IaTh 32 XOJ0M IPOLIECca, CaMOCTOSITENEHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAHUS, COCTABISITH OOOCHOBAHHBIA OTUET O MPOJIEIaHHOM
pabore;

MpuoOpeTaTh OMBIT YYECHUYCCKOW MCCIIEeNOBATEILCKOM W TPOCKTHOW JCSATEIHHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB peIlIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHHUSL.

3) pa6ora ¢ uHpopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HMHQOpMANUK (HAYYHO-TIOMYJIsIpHAS
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HH(MOPMALIMIO PA3NUYHBIX BUIOB U (QOPM IMpPEACTaBICHHS, KPUTHUYECKH
OIICHHUBAThH €€ JJOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl W MPUMEHSTh Pa3IUYHbIE METOJbl MPH TMOUCKE U OTOOpe
nHhopMaluy, He0OXOAUMOM /TSl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeaEHHOIO TUTIA;

MPUOOPETaTh OMBIT MCIOJIb30BAHMS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpEACTBA NHpU paboTe ¢ XUMHUYECKOU
uHpopmanuen: TPUMEHATh MeEXNpeAMeTHble ((U3nueckue W MaTeMaTU4YecKue) 3HaKu U
CUMBOJIBI, POpMyIbI, a00peBHATYpPhI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJIAHOCTH.

OBiageHHe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH J1€HCTBUSAMH

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JAUCKYCCUH,
BBICKa3bIBaTh HJIH, (HOPMYTUPOBATh CBOM MPEAJIOKEHHS OTHOCHTEIHHO BBINIOJHEHUS
MPEUI0KEHHOHN 3a71auH;



BBICTYNIaTh C IPE3EHTALUEN pe3yJbTaTOB IO3HABATEIbHON JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHMKAaMHM IIPU BBIIOJIHEHUH XUMHUYECKOIO
OKCHEPUMEHTA, IPAKTUYECKOW padOThl MO MCCIENOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB,
peanu3anuu y4eOHOro mnpoekrta W (opMyaHpoBaTh BBIBOJABI NO pe3ylbTaTaM HPOBEAEHHBIX
HCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3ULIMN B X0€ 00CYX/IeHUsI U OOMEHA MHEHUSIMH.

OBi1ajeHHe YHUBEPCAJbHBIMHU PeryJIATHBHBIMHU 1eHICTBUSIMH:

CaMOCTOSITENIBHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATENBHYIO JESATEIBHOCTD,
ompenensds €€ LU U 3ala4d, KOHTPOJIUPOBATH U IO MEpe HEOOXOAUMOCTU KOPPEKTHPOBATh
MpeUIaraeMblii ITOPUTM ACHCTBUI MPH BBHIMOJHEHUH y4eOHBIX M MCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3pHEeKTUBHBIN CIIOCOO UX PEHICHUs ¢ YIETOM MOJYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTM Ha OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckast XUMUs OTPaKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XWMHYECKOW COCTAaBISIOMIEH €CTeCTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJM XUMHHM B TIO3HAHWU SIBJICHUH NpPUPOIbI, B (POPMHUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOJWMOM IS
pelIeHHs TMPaKTUYECKUX 3aJad M JKOJIOTUYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3/I0pPOBbIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMON XMMMYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraromiue
MOHATHS (XMMUUYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAs 000J0YKa aToMa, MOJIEKYa, BaJl€HTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XUMHMYECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas H
COKpalméHHas), MOJib, MOJISIpHAs Macca, MOJIAPHBIA OO0BbEM, YIVIEPOJHBIM  CKeJeT,
(GyHKIMOHANBHAS TPYyNNa, paaukaig, U30MEpHs, MU30Mepbl, TOMOJOTHYECKHI psii, TOMOJOTH,
YTIEBOAOPOIbI, KUCIOPO U a30TCOAEpKalllue COSAUHEHHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUSI OPraHUYECKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MUPOBO33PEHUYECKHE 3HAHMS, JICKAllMe B OCHOBE MOHHMAHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKHUX SIBJICHUM, ()aKTOJIOTUYECKUE CBEICHUSI O CBOMCTBRAX,
COCTaBe, MOJy4CHUH U O€30MMaCHOM UCIOJIb30BAHUH BAKHEHUIITNX OPraHMUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIC MPU3HAKH MMOHATHI, yCTaHABIUBAThH
MX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHS IIPU ONUCAHUU COCTaBA, CTPOEHUS U
MpeBpaIEHUN OPraHUYeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOIB30BAaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) (HOpMyNT OpraHUYEeCKUX BEIIECTB
Y YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTABIMBATh MOJIEIN MOJIEKYJ OPTraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAIICKHOCTh H3YYCHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBy M CTPOCHHIO K ONpENeNEHHOMY KIIAcCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ U  a30TCOJEpKAlllU€ COEIUHEHHUS, BBICOKOMOJEKYJISAPHbIE



COCIMHEHMS), J1aBaTh MM Ha3BaHMs mno cucremarnueckor Homenkiarype (IUPAC), a rtakxke
NPUBOANTH TPUBHAIBHBIC HA3BAHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMJIEH,
alleTWICH, STHJICHIJIMKOJb, TIULIEpPHH, (eHois, (GopManbaerui, amneTalbIerHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCJIOTA, OJICMHOBAsl KHCJOTA, CTEApUHOBAs KHUCIIOTA, TIIIOKO03a, (PYyKTO3a,
Kpaxmal, LeJUI0JI034, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHbIE U KPAaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI TMPHUMEHATh MOJOXECHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemiecTB A. M. ByriepoBa juist 00bsSCHEHUSI 3aBUCUMOCTU CBOWCTB BEILECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpPMHUPOBAHHOCTh YMEHHMHM XapaKTepu30BaTh COCTaB, CTpPOEHUE, (uU3MUecKue u
XMMHMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 9TaH, ATWIECH, NPOMNUJIEH, aleTuieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsoul,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, INIMIEPUH, (DEHOJI, alleTaabIeru]i, MypaBbUHas U YKCyCHast
KHUCIIOTBI, TJIIOKO3a, KpaxMmalsl, LeJUIl0JIo3a, aMUHOYKCYCHas KHCJIO0Ta), WILIIOCTPUPOBAThH
TCeHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHHSIMA COOTBETCTBYIOIIUX XMMHYECKHX pPEaKIUil C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHHKHU YIIIEBOJOPOTHOTO ChIPbS
(HeTb, TPUPONHBIA Ta3, yroiyib), CIOCOOBI MX MEpepadOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHH TPOBOJAWTH BBIUYUCICHHS II0 XHMHYECKUM YpPaBHEHUSIM
(Maccbl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hOopMUPOBAHHOCTh YMECHHI BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJB3YEMbIX B XWMHUU TMPU U3yYEHUH BEUIECTB U XUMHUUYECKUX SIBICHUUN
(mabmroieHne, W3MEpPEHHE, OSKCIEPUMEHT, MOJICIUPOBAHUE), HCIIOJIB30BATh CHCTEMHBIC
XMUMHYECKUE 3HAHUS 111 IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBuia MOJb30BAHUS XUMHUYECKOW MOCynoil u
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBINOJHITH XUMHYECKHH OSKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB IMPHU HArPEBaHUHU, MOTYUYECHUE STUJICHA M U3YUYEHHUE €ro
CBOMCTB, KAaueCTBEHHBIC PEAKIMH OpPraHMYECKUX BEIIECTB, JACHaTypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIE pEaKuu OENKOB) B COOTBETCTBUU C MPABUJIAMHU TEXHHKH OE30MaCHOCTH
npu oOpallleHnu ¢ BellecTBaMH M J1a00paTOpHBIM 00OPYAOBAHUEM, MPEACTABIATH PE3yAbTaThl
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3alucu YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIHUH U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

C(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU aHAJIM3MPOBATh XUMHUECKYIO HH(POPMAIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX HICTOUHUKOB (CpeJCTBa MaccoBOM nHGopmanuu, MHTEpHET U APYTUX);

c(OPMHUPOBAHHOCTh YMEHMH COOJIIOJaTh NpaBUiIa 3KOJOTMUYECKH LeIeco00pa3HOro
NOBeJIEHUsI B OBITY W TPYJIOBOW JEATENbHOCTH B LENAX COXPAHEHHUS CBOEro 370pOBbS U
OKpYKaoILlled NPUPOJHON Cpezbl, 0CO3HABaTh ONACHOCTb BO3JEHCTBUS HA KUBBIE OpraHU3MBI
OTpeNIeNIEHHBIX OpPraHUYeCKUX BELIECTB, MOHMMAass cMbica mnokazarens [I/JIK, moscHsATs Ha
IIpUMEpax CIOCOOBl YMEHBIICHUS U MPEJOTBPALICHUs WX BPEAHOTO BO3JEHCTBHS HAa OpraHU3M
YeJI0BEKa;



Uil 00YYalOUIMXCSl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CJIA0OBUIAIUX OOYYaIOMIMXCS: YMEHHE MCIOJb30BaTh PpelIbe(HO-
TOUYEUHYI0 cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHudeckas XUMUsD»
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKON COCTaBISIONMIEH ECTECTBCHHO-
Hay4dHOUW KapTHHBI MUpPA, POJIM XMUMHUHU B TIO3HAHUU SIBIICHUWA TPUPOIBL, B (HOPMUPOBAHUH
MBIIIUICHUSI W KYJIBTYpPHl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOU ISt
pelieHus: TMPaKTHUUYEeCKUX 3a/Jad W DOKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOW XMMHUYECKUMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarollne
MOHATHSA (XUMHUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJIAPHBI O00BEM, BaJE€HTHOCTH, OJIEKTPOOTPHUIATEIBLHOCTh, CTETCHB
OKHCJICHUs, XUMHUYECKas CBsI3b (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAsN),
KpUCTAJUTMYECKass  pemérka, THIBl XUMUYECKHX  pEaKIMil, pacTBOp, DJIEKTPOJUTHI,
HEDIJICKTPOJIUTHI, AICKTPOJIUTHUYECKAS IUCCOIHMAINS, OKHUCIUTENh, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKOW  peakluy, XUMHYECKOE pPaBHOBECHE); TEOPUM W  3aKOHBI  (TEOpHs
AIEKTPOJIUTUYECKON Aucconuannu, mnepuoauyueckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPIHUU MPU XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHHU, MHPOBO33PCHYECKHE 3HAHUA,
JIeKalllMe B OCHOBE TMOHUMAHHMS NPUYMHHOCTH W CUCTEMHOCTH XHUMHUYECKHX SBJICHUM,
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHHH U O€30MMacCHOM HCIOJb30BaHUHU
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITCIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIISITh XapaKTEpPHbIC MPU3HAKU MOHATUN, YCTaHABINBATh
X B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOIIHME IMOHSTHS MPU OMUCAHUM HEOPTraHUYECKUX
BEIIECTB U MX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJISI COCTABJICHHS
dbopMya BEIIECTB W YpaBHEHUN XHMHUYECKHUX PEAKIUH, CUCTEMAaTHYECKYH0 HOMEHKIATYPY
(IUPAC) u TpuBHMalbHblE Ha3BaHUs OTAEIBHBIX HEOPTraHUYECKHX BEIIECTB (yrapHblil ras,
YIJEKHUCIIbI Ta3, aMMHUaK, ralméHas W3BECTh, HEram€Has H3BECTb, NMUThEBAs COJA, INUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONPEENIATh BAJIGHTHOCTD U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSIMHEHUSAX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU CBS3U (KOBaJIEHTHAs, HOHHAS,
METaJUTMYECKasi, BOJOPOIHAS) B COCAMHEHUSAX, THUI KPUCTALINYCCKON PEmETKH KOHKPETHOTO
BeIleCTBA (aTOMHAs, MOJEKYIspHas, WOHHAs, METaIJIMYecKas), XapakTep Cpelasl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPENEIEHHOMY KJIacCy/TpyIie COeUHEHHH (MPOCThIe BEIIECTBA — METAJUIBI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHHUS, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICI Tepuoanueckoro 3akona J[. .
MenzieneeBa ¥ JEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYI0, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;



COPMHPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUECKUX 31eMeHTOB 1-4 nepuonos [lepuoauueckoi cucteMsl XUMU4eCKUX 3emeHToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JICKTPOHHBIC OPOHTANINY», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX JJIEMEHTOB M UX
COEMHEHUH MO nepuojaM u rpynnam Ilepuoauyeckoil cucTeMbl XUMUYECKUX 35ieMeHToB 1. 1.
Menneneena;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPa3JIUYHBIX KJIACCOB, IOATBEPKIATh CYILECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOPraHMYEeCKMMH BEIIECTBAMM C IIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIMU IO Pa3TUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrolluX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, Y4acTHIO KaTaau3aropa);

c(OpPMHUPOBAHHOCTh YMEHHMH COCTABIIATH YPaBHEHUS pEeaKUUN pa3IMYHbIX THUIIOB, MOJHbIE
U COKpalll€HHbIE YpPaBHEHMsI peaKlIMi MOHHOTO OOMEHa, YUYUTBIBAasl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIUH, MOATBEP)KIAIOIMINE KaueCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAClO3HABaTh OMNBITHBIM MYTEM HOHBHI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUHN PAaCKpPbIBAaTh CYHUIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii HoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ITHX PEeaKIMii;

C(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOH PEAKIIMU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (npuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IIPOLECCHI, JEXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUs] CEPHONW KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMIMX HAyYHBIX NMPUHLIMIIAX U SKOJOTMYECKUX MpoliieMax XMMUYECKOIO
IIPOU3BOJCTBA;

C(OPMHPOBAHHOCTh YMEHHMH HPOBOJUTH BBIUUCICHHUSI C MCIOJb30BAaHUEM IOHSTHUS
«MaccoBas [0S BEIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHWH TIa30B IMpPU XUMHUYECKHX
peakumsax, Macchl BELIECTBA MM 00bEMA Ta30B 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pPEaKIMH BELIECTB, TEIJIOBOTO 3(p¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MPAaBUJIA MOJIb30BAHUS XMMHUYECKON MOCYNON U
1a0opaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBUia OOPALIEHHs C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMUYECKUH HKCIEPUMEHT
(pa3noxeHHe NEepOKCHJAa BOJOpPOJAa B TNPUCYTCTBUM KaTalu3aTropa, OIpEesIeHHE Cpejbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAILHOTO MHUKATOPA, BIUSHUE PA3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKLMH, peaklMy HOHHOTO OOMEHa, KayeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHUA-aHHOHBI, HA KATHOH aMMOHMs, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3ama4 1o temMaM «Meramwie» M «Hemeramisl») B COOTBETCTBUM C IPAaBHIAMH TEXHHUKHU
0€30I1aCHOCTH MPH OOpaIeHUH C BEIECTBAMU U Ja00paTOpHbIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHYECKOTO OHKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



Cc(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIM3HPOBATH XUMHUYECKYIO HH(POPMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOM KOMMYyHMKaluu, VHTepHET u
JIPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOMIOAATh TpaBWJIa 3KOJOTMYECKH I€JIecO00pa3HOro
MOBEACHHUA B OBITY U TPYLOBOM JAEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbSl U
OKpY’Karollleil IPUPOJHOM cpesibl, 0CO3HABaTh ONACHOCTh BO3JCHCTBMS HA JKUBBIE OPraHU3MBbI
ONpeeIEHHBIX BELIECTB, MOHMMAas cMbici nokasarens [TJIK, nosicHsITh Ha npumepax crocoObl
YMEHBIIEHUS U IPEJOTBPALICHUS UX BPEIHOTO BO3/IEHCTBU S HA OpPraHU3M YEJIOBEKa;

JUIsl 00YYalOIIMXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENBbIX W CIA0OBUIAIIMX OOYYArONIMXCS: YMEHHUE WCIIOJIb30BaTh peEbeHO-
TOYEYHYIO cucteMy 0603HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmyecTBo 4acoB
HaumeHoBaHue pa3/iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m Kontpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTte/ibHbIE peCypchl
padoTbI padoThI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4ecKONH XMMHUH
[Ipeamer opraHUYeCcKOi XUMHH. https://academy-
11 Teopust cTpoeHHsT OpraHMYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coequnaenuii A. M. Bytieposa Sele-4e24-ac02-efb16fa49fta
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
[IpenenbHbIE YrIIEeBOAOPOIBI — nttps://acadermy-
2.1 an]iaim 7 HOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriaeBoa0poabl: https://academy-
2.2 aHKeII){BII[ A HZ;H afmfmi ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
’ A ’ 4158-4bd1-ae98-18dc1cfbh9399
https://academy-
2.3 ApomMaTtruecKkue yrieBoI0pO Ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOUHBIC HETOHIHHIC 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOJIOPOIOB U UX MepepadoTKa
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaepixaniue oprannyeckue coeIMHeHUs1
3.1 Crniuptel. @enon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c¢c18b-

7440-4b6f-bf84-c04fad71694f

Aunpnierunbl. KapOoHOBBIE KHCIIOTHI.

https://academy-

3.2 Croskie >bupe: 7 content.apkpro.ru/lesson/86640b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VYrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro mo pazneny 13

Pasnen 4. A3oTcoaeprkaiue OpraHudyeckue coeMHeHus!

https://academy-
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazneny 3
Pasjnesn 5. BbicokoMOJIERYIsIPHBIE COEUHEHUSI
51 [Tnactmaccer. Kayayku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO HACOB I10 34

I[TIPOT'PAMME



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

11 KJIACC

KosauuecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kourpoabusie | IIpakTHueckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenne atoMoB. [lepuoudecknii 3ak0H
11 u [leproanyeckas cucTeMa XUMHUECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. Menaeneera
1.2 XUMHYECKUE PEaKIHN 6 1 1 https://lesson.edu.ru/04/10
.M
13 Crpoenne Beucctsa. Miuoroobpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro o paszaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranunueckasi XuMus
21 Merasuist 0 https://lesson.edu.ru/04/10
2.2 Hewmerabt 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 0 0 httos://lesson.edu.ru/04/10
BEIIIECTB
HWtoro mo pasaerny 17 https://lesson.edu.ru/04/10
Paznea 3. XuMus u :Ku3Hb
3.1 XUMHS ¥ KHU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 INTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YyacoB
Ne [ara DJleKTPOHHBbIE HU(PPOBBIE
Tema ypoka Kourpoabusie | Ilpakrnuyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTe/IbHbIE PpecypChl
padoThI padoTbI
[Ipeamer opraHuyeckoi https://academy-

1 XMMUH, €€ BOSHUKHOBEHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49fta
Teopus cTpocHs . https://academy-

2 EEFEHH%CKHX C(ieHHHeHHH A. 1 0 0 content.apkpro.ru/lesson/c935a58c-

- DYTIEPOBA, €6 GCHOBHKIE ab0e-4c59-9dcf-20517ae4b52e
TI0JIOKECHUA
[IpencraBnenue o
KJ1accuuKamu
OpraHUYeCKUX BEIIECTB. https://academy-

3 Homenkmarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemarnyeckas) u el1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIIbLHBIC HA3BaAHUA
OpraHu4e€CKuUX BCIUICCTB
AJKaHEBI: cCOCTaB " CTPOCHUC https://academv-

4 FoMOTOTHECKiH P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — NPOCTEHILNE https//acadenmy-
5 HpeICTABHTENH ATKAHOB 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJKeHEBI: COCTaB U CTPOCHUC httDS://academv-

6 cBolicrBa ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399



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

OTUJEH U IPOIUIIEH —

7 MPOCTEHIINE TPEICTAaBUTEIN https://lesson.edu.ru/04/10
AJIKCHOB
[Tpaktuyeckas pabora Ne 1. https://academy-

8 «[TonydeHue sTHICHA U content.apkpro.ru/lesson/53cd2379-
M3yYCHHUE €TO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Ankamuensl. byragnen-1,3 u

9 meTnrOyTazpen-1,3. https://lesson.edu.ru/04/10
[TonyyeHne CUHTETHYECKOTO
Kay4yKa U Pe3uHbI
ANKWHEBI: COCTaB U
0COOEHHOCTH CTPOEHHS,

10 TOMOJIOTHYECKUH PSI. https://lesson.edu.ru/04/10
AlleTHIIEH — MPOCTEHIITNI
IpEACTAaBUTECIIb AJIKWHOB
Brruucnenus no YPaBHCHUIO https://academv-

11 XHMUHECKOH peaKi content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: OEH30.1 U TOTYOJI. https://acadermy-
12 ToKCH4HOCTS apetos content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
['eneTnyeckas cBI3b

13 YITIEBONOPOAIOB, https://lesson.edu.ru/04/10
MpHUHAJICKAIIUX K
PAa3JIMIHBIM KJIaCCaM
IIpupoaHbIe HCTOYHUKHI

14 YIIEBOAOPOAOR: HPHPOAHLIH https://lesson.edu.ru/04/10

ra3 ¥ MOoIyTHbIE HEPTSIHbIE
raspl, HeTh U IPOTYKTHI €€



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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

nepepaboTKu

[IpupoHbIE HICTOYHUKHN
YTJIEBOAOPOJOB: IPUPOIHBIN

15 ra3 M MoIyTHbIe HeTIHBIC https://lesson.edu.ru/04/10
ras3pl, HepTh ¥ MPOIYKTHI €€
nepepadoTKH

16 Kourpoumbitast pabora o https://lesson.edu.ru/04/10
pazneny «YTiaeBoJ0poIb»

[IpenensHbIE O JTHOATOMHBIE https://academy-

17 CIIMPTHI: METAHOJI ¥ 3TAHOJL. content.apkpro.ru/lesson/5439c¢18b-
BonopoHas cBs3b 7440-4b6f-bf84-c04fad 71694f
MHOroaroMHbIE CIUPTHI: hitps://academy-

18 R —— content.apkpro.ru/lesson/461aa9c8-

cOef-4827-a8e5-d12a0bedc826
deHOII: CTPOEHUE MOJIEKYJTHI, https://academy-

19 (bu3nUecKre U XUMUYIECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, MPUMEHCHHE 7¢5f-4f16-896e-10a2278b08f1
Anbnerunsl: Gopmanbaeruau hitps.//acadenmy-

20 alleTa TeM L. AICTON content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb72ae5858b90
OHOOCHOBHBIE IPE/ICIIbHBIC https://academy-

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

22 «CBoiicTBa pacTBOpa content.apkpro.ru/lesson/9834d408-
YKCYCHOW KUCIIOTBI» 386d-444a-8de3-7efba8b98cdb

23 (TeapuHoBas it ONCHHOBAS https://lesson.edu.ru/04/10

KHCJIOTBI, KaK IPCACTaBUTCIIN



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

BBICIIIHUX Kap60HO BBIX KUCJIOT

MpI1a Kak COJM BBICIITHX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIee JCHCTBUE
CrnoxHnble 3(upbI KaK https://academy-

25 HPOH3BOAHbIC KAPOOHOBBIX content.apkpro.ru/lesson/71ac43f2-
KACAOT. [ HAPOIIH3 CHOKHEIX a004-4945-a0eb-1e59cd5f4d9f
3¢upoB
XKupsr: rugposus, https://academy-

26 pUMEHEHHE, OMOIOTHYecKast content.apkpro.ru/lesson/71ac43f2-
POJIb JKUPOB a0d4-4945-a0eb-1e59cd5f4dof
VrneBoasl: cocras, ) htts://academy-

27 Knaccuuranms. Baxneiume content.apkpro.ru/lesson/709ce43a-
PIPEACTABITEII: THOKOSE, deb6-4281-963b-01d2e212d4d0
(dbpykTo3a, caxapo3a

28 Kpaxwast i nestionosa Kax https://lesson.edu.ru/04/10
IIPHUPOAHBIC ITIOJTUMEPHI
KonTtponbHas pabota 1mo

29 pasiery https://lesson.edu.ru/04/10
«Kucnopoacoaepxarue
OPraHu4CCKUC COCANHCHUS

https://academy-
30 AMMWHBI: METHJIAMHH U aHUJIMH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHIHOKHCIIOTHI KaK h ttDS: / /aca demv-
31 aMOTEPHEIC OPraHHuHecKie content.apkpro.ru/lesson/c2f2f3d7-

COEIMHEHHS, UX
OHMOJIOTUYECKOE 3HAUECHHUE.

43d1-4873-ace0-78eca6009628



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

Ilenrruae:

32

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

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

33

OCHOBHI)IG IIOHATUA XUMHUHU
BBICOKOMOJIEKYIISIPHBIX
COETMHEHUI

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

34

OCHOBHI)IG METOObI CHHTE3a
BBICOKOMOJIEKYIIAPHBIX
coenmmuenni. IlnactMmaccel,
Kay4yKH, BOJTOKHA

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

OBIIEE KOJIMYECTBO HYACOB
I10 ITIPOTPAMME

34



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

11 KJIACC

Ne
n/u

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTtpoasHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHu s

DJIeKTPOHHbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHas KOH(PHUTypaIys aTOMOB

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

[Tepuonnueckuii 3aK0H U
[Tepnoandeckas cucteMa XUMHYECKIX
anemenToB JI. 1. Menaeneera, ux
CBS3b C COBPEMEHHOM TeOpHUeEn
CTPOEHHMS aTOMOB

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

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX
COCTMHEHUH TI0 TPYIIIaM U TIePHO/IaM.
3HaYCHHE MMEPUOJUIECKOTO 3aKOHA U
CHUCTEMbI XUMHYECKHUX d1eMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAYKH

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

CrpoeHue BenecTBa. XuMHIecKas
CBsI3b, €€ BHUJIBI; MEXaHU3MBI
00pazoBaHUs KOBAJICHTHOU CBSI3H.
Bonoponnas cBs3b

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

BanentHocTs.
DneKTpooTpULaTeIbHOCTh. CTENneHb
OKHCIIEHUS. BerecTBa MOJIEKYyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

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

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJTTIOUIHEIE PacTBOPHI.

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

MaccoBasi /107151 BEIIECTBa B pacTBOPE

Knaccugukamnus u HoMeHKIaTypa
HEOPraHWYEeCKUX COCTMHCHUI.
I'eHeTnveckas CBs3b HEOPraHUICCKUX
BEIIIECTB, Pa3IMYHBIX KJIACCOB

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

Knaccudukanus XuMH4eCKUX peakiuit
B HEOPTaHMYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MPEBPALIEHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIMIX

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

Cxkopocts peakiuu. O0paTumbie
peakiuu. XUMHYECKOE paBHOBECHE

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

10

[Ipaktuueckas padota Ne 1. «Bnusiaue
pa3IuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

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

11

DIEKTPOIUTHYECKAS TUCCOIHALIUS.
[TonsiTne 0 BOJOPOIHOM MOKa3aTese
(pH) pactBopa. Peakiiuu noHHOTO
oOMmeHa. ['MapoIu3 OpraHuuecKux u
HEOPraHUYECKUX BEIECTB

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

12

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuze
pacIiaBoB U pacCTBOPOB COJIEH

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

13

KonTponpHas pabota no pasaeny
«TeopeTndyeckre OCHOBBI XUMHU

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

14

MeTaHHLI, HX ITIOJIOKCHUC B
Hepno;uzmecxoﬁ CUCTEMEC XUMHNYICCKUX

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

anemenToB J[. 1. MeHnneneesa u
0COOEHHOCTH CTPOEHUS aTOMOB.
OO0mue dpuznyecKkue CBOMCTBA
METaJIOB

15

CrutaBbl METaJUIOB.
DNEKTPOXUMHUYECKUN psAJl HAPSDKEHU I
METaJLIOB

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

16

XUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJJIOB (HATPUM, KaTui, KaJIbIUH,
MarHui, aJIOMAHAN) U UX COCTMHEHUI

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

17

XuMHUYecKre CBOMCTBA ITUHKA, JKeIe3a
U UX COeIUHEHNN

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

18

XUMHUYECKUE CBOMCTBA XpOMa, MEIN U
HUX COEIUHEHUI

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

19

[Ipaktrueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
«Metamib»"

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

20

Hemerannel, uX 1oJI0’KEHUE B
[Tepuoanueckoit cucTeMe XUMUYECKHUX
anemenToB /. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

dusnyeckue CBOMCTBa HEMETAILIOB.
AJIIOTpOITUS HEMETAIUIOB (Ha TpUMEpe
KHCTopoa, cepsbl, pochopa u
yIJIeposa)

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

22

XHUMHYECKHE CBOMCTBA I'aJIOTEHOB,
Cephl U UX COCTMHEHUI

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

23

XUMHUECKUE CBOMCTBA a30Ta, ocodpa

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

U UX COCOUHECHUMN

24

XUMHUYECKUE CBOMCTBA yriepoaa,
KPECMHUA U UX COGIII/IHGHI/Iﬁ

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

25

[IpuMeHeHne BaXHENITNX HEMETAIIOB
U UX COCIMHEHUU

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

26

O000111eH1E U CUCTEMAaTH3aI|s 3HAHUH
no teMe «HemeTtaimier»y. Beraucnenus
10 ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ
nu TepMOXI/IMI/I‘IGCKI/IG paC‘-IéTI)I

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

27

[Mpaktudeckas padora Ne 3. «Pemenne
SKCIIEPUMEHTAJIbHBIX 3a]1a4 10 TEME
"Hemeramibr"»

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

28

KonTtponbHas padoTa mo Temam
«Metamael» 1 «HemeTamwie

29

Heopranudeckue u opranudeckue
KHACIOTHL. Heoprannyeckue u
OpraHu4eCcKrue OCHOBAHUS

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

30

AmoTepHbIe HEOPraHUYECKUE U
OpraHUYeCcKUe COCIMHEHHUS.
I'enetnueckas cBsi3b HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

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

31

Pounpb xumuu B obecrieueHNM
9KOJIOTUYECKOM, SHEPreTHYECKOH U
MUIEBOI 6€30MaCHOCTH, pa3BUTHU
MEIUIHHBI

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

32

IIpencraBnenus 06 00X HAYUHBIX
MPUHLUIAX TPOMBIIIICHHOTO
MOJTy4YEeHHU s BAKHEHIITNX BEIIECTB

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
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UYenosek B MUpE BEILIECTB U

33 1 https://lesson.edu.ru/04/10
MaTepHaoB
34 XUMHS ¥ 3J0POBBE YEIOBEKa 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 kimace/ IN'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AknmonepHoe oomectBo «M3narenberBo «lIpocsemenue»,2021 T
Xumus, 11 knace/ T'abpuensia O.C., Octpoymos WU.I'., Cnaaxos C.A., AkuuonepHoe oduiectBo «M3narensctBo «lIpocsemenne»,2021r.

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Xumusi(0a30BbIitypoBeHb ). Peani3anus oOpa3oBanus: MeToauueckoe nocooue aist yuurens / Kapepuna A. A., [Tuayruna I'.B.; nox pea.I'. B.
[Muayrunoii. M. : ®I'BHY «uctutyr crpareruu pazsutus oopazoBanus PAO», 2022 81 c.:u.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

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









