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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1O XUMHM Ha YpOBHE CpeaHEro oémero obOpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHs  (enepanbHOl  00pa3oBaTenbHON
nporpammel cpennero obmero oopazoBanus (POIT COO), npencrabieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPAMMBI, U OCHOBHBIX I0JIOKEHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®denepanuu Ha niepuon a0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0IOB K pa3paboTKe MNpOorpaMMbl MO XUMHH, K OIpEAETICHHIO OOIIei
CTpaTeruvl 0Oy4eHUs, BOCIIUTAHUS M Pa3BUTHUA O0yYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNieH, COJEpXKaHMs, pPE3yJbTaTOB OOy4eHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJIY4aeMO€  BBINYCKHUKaMH  0011eo0pa3oBaTebHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJII, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeNOBeKa, a TakKKe HSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUPOIHON cpene. Peannsyercs XxuMuueckoe o0pa3oBaHue 00y4aroIIMXCs HA YPOBHE CPEIHErO
o0miero obpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUsS», COJAEpKaHUE U MOCTPOCHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(puKH HAyKd XHUMHH, e&
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
Henel M NPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
obpazoBanus B Poccuiickoii @eneparuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAEeT 0COOYIO pOJIb B COBPEMEHHOM
[UBUJIM3AI[MHN, B CO3JaHUM HOBOHM 0a3bl MaTepHalibHON KyibTyphl. OHa BHOCUT CBOW BKJIQJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3aHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPObI U YeJIOBEKa, KOTopoe GOpMHUPYETCsl B XUMUU
Ha OCHOBE TMOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUS B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUSI.

TecHo B3auMOAEWCTBYS C JpPYIrMMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
JKU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PEUIeHUE TNI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HIKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ 00mMMM LENIMM U NPUHLIMIIAMU CpPEIHEro oOIero odpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 0a30BbI yPOBEHb U3YUECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIOYEHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMu  TIpeaMeTa  «XHUMHs SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckod XxuMuu. PopMuUpoBaHUE JAHHOW CHCTEMBbl 3HAHUI
OpyU HM3Y4YEHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranndeckast xumusi» u «O01as 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBaHA B MPOTpamMMe 1O XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBaIOTCsl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUYECKH MaTepual u
dakrosornueckrue CBEACHHs O BEHIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas u HEeOpraHWYEeCKask XUMHUs» O0YJarOIIUMCS TPEOCTABISETCSI BO3MOXHOCTh OCO3HATh
3HaYEHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX W METOJIOJIOTUYECKUX MO3UIIHA,
riy0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaroumei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEHIECTBAX, UX COCTaBE, CTPOCHHMH, CBOWMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEeSATENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K TMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
ydaeOHOro mpeaMera «XuMuUs» JTaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXxcsi MUPOBO33PEHUYECKON OCHOBBI JJI1 TOHUMaHUsl GUIOCOPCKUX WICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXTYy HOBBIMHU (aKTaMH U TEOPETUUYECKUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHHH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mane pemeHus 3amay BOCIUTAHUS, Pa3BUTHUS U CONUANIM3AIMHU  OOYYaIONIUXCS
MPUHATBIE MPOTPaMMON IO XMMHH TOJIXOJbI K OMPENENEHUIO COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATbHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMONCKa, aHAJIU3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpakTuke npenojiaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TP  ONPEICICHUU  COJEPKATSIHHOU
XapaKTePUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBAaHME OCHOB XUMHUYECKOW HAaykHn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pEHHS TaKOW MOJIXO0X K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPaBIAHHBIM.

CormacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIFOTCS:

(GbopMHpPOBaHHE CHCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIEH COCTABIISIONIEH €CTeCTBEHHO-
HAyYHOUW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIE MOHATHS, (yHIaMEHTAIbHbBIE



3aKOHBI W TEOPUH XUMHH, OCBOCHME S3blKa HAyKH, YCBOCHME W TOHUMAaHHE CYIIHOCTH
JOCTYMHBIX O0O0OOIIEeHUI MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOpUell HX
Pa3BUTHS U CTAHOBIICHMUS,

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX JUI MPUOOPETECHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBICHUN, HMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUYECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepkarenbHasi XapakTepUCTHKA LENed U 3a7a4 W3Y4YeHUs MpeaMeTa B
nporpaMMe Mo XMMHUHU YyTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MIPUOPUTETAMU
B cucTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeronHs B MpENoJaBaHUU XUMHUHU B OOJbIleH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepXKaHui OOy4YeHHS,
OPUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeIbHOW  OpraHu3alu,
BJIAJICIONIET0 He HAOOpOM 3HAHM, a (YHKIHMOHAJIHHON IPaMOTHOCTBIO, TO €CTh CHOCO0AMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu U3yd4eHHUH TMpeaMera «XHUMHS» JOMUHHUPYIONIEE 3Ha4YCHHE
nproOpeTaroT TaKKue HEeNu U 33a9H, KaK:

ajantanus OoO0y4arommxcs K  YCIOBUSM  JUHAMUYHO  Pa3BUBAIOILETOCS  MHpAa,
dbopMHUpPOBaHNE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO TPAMOTHBIX PEUICHHWH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopMupoBaHre y OOy4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIUN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE U PA3IUYHBIX BUIOB JIEATEIBHOCTH: PEIICHUS TpoOIeM,
MOMCKA, aHanmu3a W o00paboTKu WHGOPMAIMU, HEOOXOMUMBIX JUIsi NMPUOOpPETEHHUs OIbITa
NEeSITeIbHOCTH, KOTOpasi 3aHMMAET BaYKHOE MECTO B TO3HAHWUHU XMMHH, & TAKXKE JUII OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHMu3M YeJIOBEeKa U MPUPOAHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOydaromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIOIb30BATH COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAINM3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

(dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEeoOXOAWMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOyyaromuxcss YOeKAEHHOCTH B T'yMaHUCTMUYECKOW HaIpaBICHHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloOHaIbHOTO
IPUPOJIONOIb30BAHNS, TOMOJHEHHUS SHEPreTHYEeCKUX PECypcoB U COXPAaHEHHs IMPUPOTHOIO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE M CBOEMY
3JI0pOBbBIO, @ TaKXKe MPUOOPETEHUS OIbITA MCIOJIb30BAHUS MONYUYECHHBIX 3HAHUHN IS IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B y4yeOHOM miaHe cpemHero obumiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOI 00sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO1iee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETrO
oOmiero obpaszoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
kyacce — 34 yaca (1 gac B Hezemo).



COJAEP/)KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTUE U  3HAYCHHE
B IIOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasIoB. Teopus CTpOCHHS] OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIIECTB.
I'omonorus, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COCAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o ki1accuPpUKAUN OPraHUYecKUX BelecTB. HoMeHkaTypa opranndeckux
COCIMHEHUIN (cuUcTeMaTuyeckas) M TPHUBUAIbHBIE Ha3BaHMUS BAXKHEHIIMX IPEICTaBUTENICH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METOJIbl M3YUYEHUs BEIIECTB U MX NPEBPALICHUN: 03HAKOMIIEHHE C
o0Opa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (ILJIaBJIeHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, T'OMOJIOTHYECKMH psaA. MeraH W 3TaH — mpocTeriime
IIPEJICTAaBUTENIN aJKaHOB: (U3MYECKME W XMMMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUM psif. DTHIIEH U IPONWIEH — IpocTeiine
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOr€HUPOBAHMUS, THIPATalluK, OKUCIICHUS U MOJIMMEPU3ALNN ), IOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJOTHYECKHH psia. AleTruieH —
MNPOCTEHIINNA NPECTaBUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOJyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
raJJoreHUPOBAaHUS M HUTPOBAHUS), TMOJY4YeHHUE U TpUMeHeHue. Tomyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCHYHOCTE  apeHOB.  ['eHeTmdeckas  CBsSI3b  MEXKIY  YIVIEBOJOPOJAMH,
MPUHAJIEKAIIMMU K Pa3IUNYHBIM KJaccaM.

[TpupoaHble UCTOYHUKU YIIIeBOJI0poJ0oB. IIpupoanslil ra3 u nonyTHble He(TSHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOyKThl €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB M MX NPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BO/IHBIX, IPOBEJCHHE IPAKTUYECKON pPabOThI:
MOJIy4eHHUE TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMA, KOJIMYECTBA
UCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HYecKue Hu
XMMHUYECKHE CBOMCTBA (peakUMW C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJaMHU, TOPEHUE),
IpuMeHeHne. BolopoiHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[eficTBHE METaHOJIa U ATAHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHOroaToOMHbBIE CHUPTHL. DTWICHIJIMKOJIb W TIUIEPUH: CTpOeHHe, (u3nueckue Wu
XUMHYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO MIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkius Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBMEe Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHOoI: CTPOCHHE MOJIEKYJbI, (PU3MUECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne genona.

Anpnerunsl U kemonvl. DopManbIeTuA, aneTaIbICTHI: CTPOCHUE, (QHU3HUECKUEe W
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
NOJy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHAsl KUCIIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

VYrneBosl: cocTaB, KiIacCu(pUKaIMs yrieBoI0B (MOHO-, TU- U moymcaxapusl). [mokosa —
IPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapoxkcunom meau(ll), oxucieHne amMmuayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memironosa Kak npupojHbie moiauMmepbl. CTpoeHUE Kpaxmalia U IeJUTFOIO3bI.
dusznueckre 1 XUMUYECKHE CBOWCTBA KpaxMaia (THIPOIIn3, KAUeCTBEHHAsI PEAKIIUs C HOJIOM).

OKCIepUMEHTAILHBIE METOJbl HM3YYEHUsS BEIIECTB W MX MPEBPAIllEHUH: MpOBEICHUE,
HaOJIOZICHWE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
pEeaKuu OJHOATOMHBIX CHHUPTOB (OKUcHeHHe 3TaHoia okcuaom wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3aumopelctBue rmuepuHa c rugpokcugom menu(ll)), anpaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMajga C HMOJOM), MPOBEACHUE IPAKTUUECKOW padOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuérHeble 3a1aum.

Bbruucnenust mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, 00b&Ma, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOIYKTAa PEAKIHH IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTCOAEpIKaIINe OPTaHUIECKUE COSTUHEHHS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coeAuHeHus. Puzndecknue 1 XUMHUYECKUe
CBOIWCTBA AaMHUHOKHCIOT (Ha TpUMepe TIUIMHA). buojormueckoe 3Haue€HHE AMHHOKHCIIOT.
Ilentuasbl.

benkm kak TPUpPOAHBIE BBICOKOMOJIEKYIISIpHBIE coenuHeHus. [lepBuyHas, BTOpHYHAs U
TpPeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YUYEHHs BEIIEeCTB W MX IPEBpAIIECHUIN: HaONOJCHUE U
ONMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OeIKoB.

BbIcOKOMOIEKYJISIPHBIE COETMHEHUS

OCHOBHBIE TOHSTHS XMMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUHA: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpemHss MOJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHUS.

OKCcIIepUMEHTATbHBIE METOJIbI W3YUEHHs BEIIECTB M WX MPEBpAINICHHUH: 03HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.




Peanuzanus MexInpenMETHBIX CBSI3€H NpU M3ydEeHUM opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU /ISl OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTeCTBEHHO-HAay4YHble IOHATHUS: SIBJICHHWE, HAY4HbIM (akT, Tumoresa, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KIACCU(PHUKAIMSI, IEPUOJAUYHOCTb, HAOIIOACHUE, HW3MEPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMatepusi, SJHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPI€TUYECKUIN YPOBEHD,
BEILIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUe BEITUUMHBI U €IUHULIbI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeLIeCTB B OpraHusme, (poTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

["'eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOIO IIUTAHUS, MOIOILUE CPEICTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE ITPEnapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTruvyeckue OCHOBbI XUMHHU

XuMuyeckuit snemMeHT. AToM. Slapo aroma, U30TOIBL. DJIEKTPOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DNeKTpOHHAs KOH(PUTYpAIIHSI aTOMOB.

[lepuonnueckuii 3akoH u llepuonuueckass cucremMa XHUMHYECKUX 3ieMeHTOB /Jl.
N. MenpneneeBa. CBsi3b MEpUOAMYECKOTO 3akoHa W [leprmonuyueckoi CHCTEMbl XUMHUYECKHUX
sanemeHToB JI. U. MenneneeBa ¢ COBpeMEHHOW TeOopuUel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
0 TPYIIaM U epuogaM. 3Hau€HHEe MEPUOIUUECKOr0 3aKOHA B Pa3BUTHUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl xumudeckod CBsI3U (KOBaJIeHTHAast
HEeMNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa30BaHMs KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DIEeKTPOOTpULIATENbHOCTh. CTeneHb OKUClIeHUs. VIOHBbI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsaTne o0 nucnepcHsIX cucremax. ICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas noms
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHuil. HomeHkmatypa HEOpraHMYECKUX
BEIIECTB. ['€HeTHMYeCcKass CBS3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANMUX K Pa3TUUHBIM
KJIaccam.

Xumuyeckas peakuus. Kiaccupukanuss XUMHUYECKUX peakluil B HEOPraHWYECKOW U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPTUH TTPU XUMHUYECKUX PEaAKITHIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3NIUyHBIX (akTopoB. OOpaTUMbIe pEaKIIUU.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIMSIONIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

DnekTponuTHdeckas auccornuarus. CwibHbIE W cladbie 37eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BELIECTB: KUCIIAsl, HEUTPAIbHAs, LIETOYHAS.



OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOAbl M3YYEHHUs] BEIIECTB M WX MNPEBPAIICHUN: AEMOHCTpaIUs
tabnui «llepuonnueckas cucrtema xumudeckux siaemeHToB . U. MenneneeBa», u3yueHue
MOJIeJIeH KPUCTAJUTMYECKHUX PELIETOK, HaOJII0ICHUE
U OMHCaHNE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3JIOKEHHUE IMEPOKCHIa BOAOPOIA B
MPUCYTCTBUU  KaTajau3aTopa, OMNPEACICHUE Cpelbl PacTBOPOB BELIECTB C MOMOIIBIO
VHHBEPCATHHOTO MHIWKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHNE MPAKTHIECKONH paboThI
«BnusiHue pa3nudHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUN.

PacuérHrie 3amaun.

Pacuétbl Mo ypaBHEHHUSIM XUMHUYECKUX PEAKIMA, B TOM YUCJIE TEPMOXUMHUYECKHUE PACUETHI,
PacyEThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenne HemeramnoB B [lepuoandeckoi CUCTEME XUMUYECKHUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
ATToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHWMHYECKUE CBONCTBA BAKHEWUIINX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yIiepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxenune MetamioB B [leproanyeckol cUCTeME XUMUYECKUX 3JeMEHTOB /I,
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiuioB. OOmiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPSKECHUN
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpHWM, KaJMi, KaJbllUl, MarHwi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHHI.

O61mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHSI BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUTIGKIIMM «MeTaulbl U CIUIaBbl», 00pa3loB HEMETAUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3a/a4, HaOJNIOJICHWE W  ONHCAaHWE JCMOHCTPAIMOHHBIX ¥ JIA0OPATOPHBIX  OIBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KAaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacu€THble 3a1a4n.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 Y4YaCTBYIOIIMX B PEaKIMM BEUIECTB, pacdérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponps xumun B oOecrieueHUN SKOJIOTHYECKOM, SHEPTETUUECKON U MHIIEBOM O€30MacHOCTH,
pa3BUTUU MeauIMHBL. [loHSATHE O HaydyHBIX METOJaX IO3HAHUS BEHIECTB M XHWMHUYECKHX
peaKnii.

[IpencraBinenuss o0 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEUIIINX BEIICCTB.

UYenoBek B MHpE BEIIECTB M MaTEPHUANIOB: BaXKHEHIME CTPOUTENIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO0, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHBIC yI00pEHUS.

XuMHUS W 30pOBbE YEJIOBEKA: IMpaBUja HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApPaTOB,
IpaBUIIa 0e30IacHoro HCIIOIb30BaHUS npenaparoB OBITOBOI XUMUU
B ITIOBCETHEBHOM KU3HM.

MeXIpeIMETHBIC CBS3H.

Peanuzamnus MeXnpeaMETHBIX CBA3€H Mpu M3ydeHUH OOIIel M HEOpPraHU4YEeCKONW XMMHH B
11 xmacce ocymiecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.




OO01mure ecTeCTBeHHO-HaYYHbIC TIOHATHS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaus, TMEePUOJUIHOCTh, HAOIIOCHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: marepus, SHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUUECKUI YpOBEHb, BEIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Oumocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKask TPOMBIIIUICHHOCTb, METaJUTYPTHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuajiosB, CEIbCKOXO03SICTBEHHOE IMponu3BOACTBO, IMUIIcBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOT'HUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJIHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHUS OOYYarOUIMMUCS
porpaMM CpeaHero ooiiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpeiMeTa «XHUMHs» Ha YpOBHE cpenHero oOmero obpa3oBaHus
BBIJICJIEHBI CIIEAYIOIIHE COCTABIISIONINE:

0CO3HaHHE OOYYAIOIIMMHCS POCCUMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHHUIO;

HaJInYMe MOTUBAIMH K 00yU4eHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHWH JIMYHOCTH HA OCHOBE KIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPAJUIMN 0a30BOM HAYKHU XUMUHU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBATHCS B CBOEH JESTEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeMEe XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYMe TNPABOCO3HAHMS HKOJOTMUECKOW KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LEIU H
CTPOWTH )KM3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTHTaloTCsl B EIUHCTBE
y4eOHOM M BOCIHTATETBHOW JIEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXIAHCKOTO O0OIIecTBa, TPUHSATHIMH B OOIIECTBE HOPMaMU W TPaBWIAMH TOBEICHHS,
CIOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBJICHUS
JTUIHOCTH 00yYaIONUXCSI.

JIMYHOCTHBIE pPE3yIbTaThl OCBOEHHS IMpeaMeTa «XUMHUSI» OTPaXkaroT cHOPMUPOBAHHOCTD
OTBITa TIO3HABATEIHHONM W TPAKTHYECKOW JEATEIHHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS



OCO3HaHHUS O0YUYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX TPaB M 00sI3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPABOIOPSIKY;

MPEJCTAaBICHUS O COLMAIbHBIX HOPMAaX W MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JEATEIHLHOCTH MPU CO3/IaHUU yIEOHBIX MPOEKTOB,
pelieHrH y4eOHBIX ¥ ITO3HABATEIBHBIX 33/1a4, BHINIOJIHEHUH XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTBI IPYTUX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB YUYEOHOH NESITEILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

[ICHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAyYHOMY HACJCIUI0 OTEYECTBEHHOU
XUMHUU;

YB&KEHHSI K TPOILIECCY TBOPYECTBA B O0OJACTH TEOPHH W TPAKTUYECKOTO MPHUMEHEHHSI
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNIbTaT JJIMTEIbHBIX HAOIIOJACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TIOUCKOB, MOCTOSITHHOTO TPY/Ia YUEHBIX U TPAKTUKOB;

WHTEpeCa ¥ I[I03HABATEIIPHBIX MOTHBOB B IMIOJIYYCHHHU U IOCICAYIOIIEM aHaIHN3e
UH(POPMAIIHUHU O TIEPETIOBBIX TOCTHKCHUSIX COBPEMEHHOM 0TEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEIICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYaIldd, CBS3aHHBIE C XHUMHYCCKUMHU  SIBICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSACh HAa MOPaJbHO-HPABCTBCHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE IOBEICHUE W TIOCTYNKM CBOMX TOBApUINEH C TO3UIHUH
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) ¢hopMHUpPOBAHMS KYJIbTYPbI 3/10POBbSI:

NOHMMAHUS LIEHHOCTEM 370poBoro M 0e30macHoro ooOpasza >KU3HM, HEOOXOAMMOCTH
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUECKOMY 3JI0POBbBIO;

coOrofcHus TpaBui 0E30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
YKU3HHU U B TPYJIOBOH JIEATEIILHOCTH;

MOHWMAHUS [IEHHOCTH TMPAaBWI WHIAWBHIYAJILHOTO M KOJUICKTUBHOTO 0€30I1acHOTO
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH W HEMPHITHS BPEIHBIX MPHUBBIUEK (YIIOTPEOJICHHS aJIKOTOJIS,
HApKOTUKOB, KYPEHHUS);

5) TPy10BOT'0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIEIOBATENbCKONW JIEATeIhHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JCATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU TMPAKTUUYECKUX 3a7ad COIHAIbHOMN
HAIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3y4YeHUIO Mpodeccuil pa3NTuvHOro pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS MTPESIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUS K TPYY, JTIOASIM TPyJa ¥ pe3yibTaTaM TPYAOBOM 1eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaIbHOW TpPACKTOPHH O0Opa3oBaHUS,
Oynymieit mpodeccun u peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYeCcKOr0 BOCIIUTAHHUS:

9KOJIOTUYECKH I1[eJIECO00Pa3HOTO OTHOIICHHUS K TPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHHS
JKHU3HH Ha 3eMIJIe;

MMOHMMAaHHUS TJI00AJBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHUYCSCKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN Cpebl;

OCO3HAaHUS HEOOXOUMOCTH UCTIOIB30BAHUS JOCTIKCHUN XHUMHH JUTS PEIICHUS BOTIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BaAHUS;



AKTUBHOI'O HENpUATUS AEHUCTBUM, MPUHOCAIIMX BpPEI OKPYXKAIOLIEH MPUPOIHOU cperne,
YMEHHMsI TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl PA3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTMYECKON KYJIbTYpbl, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHMS PYKOBOJACTBOBATbCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c()OPMUPOBAHHOCTH MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOU MPAKTUKU;

MOHWMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHWs €€ ponu B (HOPMHUPOBAHHUH
paloOHaIbHOIO HAYYHOT'O MBILIUICHHUS, CO3/JaHUU LEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHpPE KaK O €IMHCTBE IMPUPOIbI U YEIIOBEKA, B MO3HAHUMU IPUPOJHBIX 3aKOHOMEPHOCTEN M
pelIeHrur IpodiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOOH 3HAUMMOCTH XHMHHU JIJIi COBPEMEHHOH IWBUIM3AIUU: B e
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIEHUU TJI00aTbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M HKOJOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
00€CTeueHNN yCIOBUN YCHEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJIOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOMy4yaeMble 3HAHMS IS
aHajan3a U OOBSICHEHUs SIBICHUW OKPYXKAIOLIEr0 MHUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUsI JIeJ1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUS JIUIsl PEeLIeHUs pooieM
B pEaJIbHbIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpA30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 10 XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3nuuyHbix cdepax mpodeccnoHanbHOMI
JIEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS Y4eOHOTO mpeamera «XHUMHS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 71 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCIUTLINHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHUS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHHBI MHUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUsI, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUS, HCCIIEIOBAaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe JIEHCTBHS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ MCIIOJIB30BaTh  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJCHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.



OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA yqeﬁanMn NMO03HABATEJbHBIMH JeiiCTBUSIMHU:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalU3UpoOBaTh NpoOjeMy, BCECTOpPOHHE €&
paccMaTpuBarTh;

ONpEAEATh LEIU AESITEIbHOCTH, 3a/aBas MapaMeTpbl UM KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU LEJISMH;

UCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBIIEIATH
XapakTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOIIUE MTOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KIIAaCCU(DUKALMU BEILIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYKIAEHHUA (MHIYKTUBHbIE, JEIyKTUBHbIE, IO aHAJIOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYyITHUpPOBATH
BBIBOJIbI U 3aKJIFOUYEHHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKkass (GopMyna, ypaBHEHHE XHMHUYECKOW peakmuh — TP PEHICHHH Y4eOHBIX
IIO3HABATEJIBHBIX U MPAKTUYECKUX 3a/1ad, IPUMEHATh Ha3BaHHBIC MOJEJIbHBIEC NPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE T1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BEILIECTB U XUMUUYECKUX PEaKLUii;

dopmMynupoBaTh I M 3aJa4d  UCCJICAOBAaHUS, MWCIOIb30BaTh IIOCTaBIECHHBIE U
CaMOCTOSITENILHO c(hOpMYyITUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIaJICTh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpETaTh OMBIT YYEHWYECKOW HCCIEN0OBATENbCKOM M IMPOEKTHOM J1€ATEIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY TIIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTUPOBAThCS B Pa3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAay4YHO-TIOMYJIsIpHAs
auTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
AHAIM3UPOBaTh HH(GOPMALMIO Pa3IMYHBIX BUAOB M (OpPM TNPEICTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENMPOTUBOPEYUBOCTE;

bopMynupoBaTh 3ampochl U TMPUMEHATh pPA3IUYHbIE METOJbl NIpPU TOUCKE U OTOOpE
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3a71au ONpeeIEHHOTO THIIa;

pUOOpETaTh OMBIT MCHOIb30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOpMy IpencTaBieHHs WH(GOpMALUU (CXEMBbI,
rpad UKy, 1uarpaMMsbl, TaOIUIIbI, PUCYHKH U JPYTHE);

HCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa MpU paboTe € XHUMHUYECKOU
uHpoOpMaLeil: MPUMEHATh MeEXIpeaIMeTHble ((U3UUYecKne M MaTeMaTH4YecKHe) 3HaKud U
CUMBOJIBI, (hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.



OBnaneHne YHuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHCTBUSIMH:

3ajjaBaTh ~ BONPOCHl IO  CYIIECTBY OOCyXJaeMoW TeMbl B  XOA€ JAMaiora
W/ JTUCKYCCUH, BBICKa3bIBaTh HWJCH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C IIPE3CHTALMECH PE3YJIbTATOB IIO3HABATEIBHOW JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUU XMMHYECKOIO
OKCIEPUMEHTA, MPAKTHYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa u (dopmynrpoBaTh BBIBO/JIBI
[0 pe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHMS IO3ULIUH B XOJIe
oOcyxeHusI 1 0OMEeHa MHEHUSIMHU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJIiITUBHBIMU JeCTBUSAMH:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii allTOPUTM JICHCTBHI TPU BBITOJHEHUN YYEOHBIX M HMCCIIEIOBATENBbCKHUX 3a/1ad,
BbIOMpaTh Hanbosee 3(h(EeKTUBHBIN CIIOCOO WX pelIeHUsl ¢ yY4ETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBJISITh CAMOKOHTPOJb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOaHallu3a U
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXKAIOT:

c(OpMUPOBAHHOCTH NMPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUPA, POJIM XUMHUU B TMO3HAHUU SBJICHUN TPUPOJBI, B (POPMHUPOBAHUU MBIIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOMOJIAraroUIve
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢dopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIIa, paJuKal, W30MepHUs, HU30MEPhl, TOMOJIOTHUYECKHI pPsijl, TOMOJOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIE COSTMHEHUS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUST OPTaHUYECKHUX
BemectB  A. M. BytnepoBa, 3akOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUYECKHUE 3HAHMS, JICKAIIHME B OCHOBE IMOHUMaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCITOIb30BAHUH BOXKHEHIIINX OPTaHUYECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKU MOHSATUN, YCTAaHABINBATH
MX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE MOHATUS P ONKMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTMHEHUN;



c(OpPMUPOBAHHOCTh YMEHUH HCIIONH30BATh XUMHUYECKYIO CHUMBOIUKY HJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMUYECKHUX BELIECTB
JUTSL WIUTIOCTPALIUK UX XUMHYECKOT0 M IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHHYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAlllU€ COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHECHMS), J1aBaTh MM Ha3BaHUs 1Mo cuctematudeckoii HomeHkiatype (IUPAC), a taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICJBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTUJICH, STWICHIVIMKOJb, TIUUEpUH, (PeHoid, ¢dopManbAeruj, ameraibleruil, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COeIMHEHUSIX (OJIMHAPHBIE U KPATHBIC);

c()OPMUPOBAHHOCTh YMEHUS TPUMEHSTH IMOJOKCHHSI TEOPUU CTPOCHHUS OPTaHHUYECKUX
BemiecTB A. M. bytiiepoBa /uis 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTpOCHHUE, (GUBHYECKUE W
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX NPEJICTABUTENIECH PA3IUUHbIX KIACCOB OPraHUYECKUX BEILIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WIUTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpU30BATh HCTOUYHUKHU YIJIEBOJAOPOJHOTO ChIPbs
(HedTh, TPUPOIHBIA Ta3, yroyib), CMOCOObI WX TEPepabOTKH M MPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYMCICHUS IO XHMHUYECKUM YPAaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIMH I10 U3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, HCIOJNB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SBICHUUN
(HabmoJieHne, U3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMUYECKUE 3HAHUS TSl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TMOCYAOU U
nabopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEILECTB MPH HarpeBaHUM, MOJyYEHHE 3TUJICHA U U3yUYEHHE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeIKoB Ipu
HarpeBaHuM, IIBETHbIE PEAKI[MU OEJITKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKH 0€30MacCHOCTH
npu OOpalleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3alucd YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUl U
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nHdopmaiuu, IHTepHeT U Apyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOErO 370pPOBbs U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpe/IeIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica nokaszarens [IJIK, moscHsTs Ha



npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIsi OOY4YaIOIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUISL CIIETIBIX M CIIA00BUAAIIMX O0YJaIOIIUXCs: YMEHUE HCII0JIb30BaTh PENbe(hPHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins ms 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3yibTaThl OCBOEHUS Kypca «OOwWas M HeopraHuyeckas XHUMUS»
OTPAXKAIOT:

C(OPMHPOBAHHOCTb IPEJICTABICHUM: O XMMHUYECKOH COCTaBJIAIOLIEH €CTeCTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHWM SIBICHUH NpPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelleHHs MpaKTUYECKUX 3aJad M 3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHON CpenE;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHSTHUS (XMMHYECKHUIl DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAUINYeCcKas, BOJOPOJHAs),
KpUCTAJUIMYECKass  peméTKa, TUIIBI XMMHYECKMX  PEakLUMi, pacTBOp,  JJIEKTPOJIUTHL,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHYECKOM  peaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON — aucconuanuy, nepuoaudeckuid 3akoH [J[.  W. MenpeneeBa, 3akoH
COXPAaHEHMsI MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPIMM IPU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeKalue B OCHOBE IIOHMMAHHUA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHH,
(dakToJIOrMYecKre CBEJEHUS O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U OE30MacCHOM HCMOJIb30BAHUN
Ba)XHEHIINX HEOPraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUM HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJIEHUS
dopMyN BEIIECTB W YypaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OT/EIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHasi U3BECTb, HETalll€Has W3BECTh, NUTHEBAs COJA, IMUPUT H
Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENTh BAJIEGHTHOCTb U CTENIEHb OKUCICHHSI XUMUYECKUX
HJIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTaBa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHAS) B COCAUHEHMSX, TUI KPUCTAIIUYECKONW PEIIETKH KOHKPETHOTO
BEIeCTBA (aTOMHAas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COETMHEHU;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAUICKHOCTh HEOPraHMYECKHX BEIECTB
0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOCThle BEIIecTBa — METAJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW  pPACKPBIBATh CMBICT  TMEPUOAMYECKOTO 3akoHa  /JI.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapakTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /1.
. MeHnzeneeBa, MCHONB3ysl TOHATHS «S-, P-, O-2JI€KTpOHHBIE OpPOMUTAIIN», «IHEPTeTUYECKUE



YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHWsS CBOWCTB XHMHYECKHUX OJIIEMEHTOB M HX
COCIMHEHUH MO nepuojgaM W rpymnmnam l[lepruoanyeckoil cUCTEeMbl XMMUYECKUX AeMEHTOB /l.
N. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATh) 00IIME XMMHUYECKHUE CBOMCTBA
HEOPTraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XMMHUYECKHE PEAKUUU MO Pa3TUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromMx BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, Y4acTHIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTABJISTh YPABHCHHS PEAKIUN Pa3IMYHBIX TUIIOB, TIOJHBIC
U COKpallEHHBIE YPaBHEHUS pEaklUii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOJIUTH PEAKIUH, MOATBEPKIAAIOIINE KAaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUUd OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XUMHUECKHE MPOIIECCHI, JICIKAIIHNE B OCHOBE
MPOMBINIJICHHOTO TIOJIYYCHUST CEPHOM KHCIIOTBI, aMMHUaka, a Takke C(HOpMHPOBAHHOCTH
Mpe/CTaBlICHU 00 OOIIMX HAy4YHBIX MPUHILHUIAX M SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIb30BAHUEM MOHITHS
«MaccoBasi JIOJsS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOMICHWH Ta30B MPU XUMHYCCKHX
peaKIusax, Macchl BEIIECTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEHIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TMOCYAOU U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TMJIAHUPOBATh U BBINONHITH XUMUYECKHH JKCIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEIENIEHUE CpeJibl
pPacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOM pEeaKI[uh, PEeaKIMd HMOHHOTO OOMEHA, KAa4eCTBEHHBIE DPEAKIMU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PElIEHUE SKCIEPUMEHTATBHBIX
3aau mo Temam «Metamie»y U «Hemeramibl») B COOTBETCTBHM C TpaBUJIAMU  TEXHUKH
0e30MacHOCTH MpHU 0OpallleHUH ¢ BEIIECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM, MIPEICTABISATh
pe3yabTaThl XUMHUYECKOTO SKCIEepUMEHTa B (opme 3amucu ypaBHEHUM COOTBETCTBYIOIIHMX
peakiuit 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAIM3UPOBATh XMMHYECKYIO HWH(OpMaIuio,
MOJly4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCOBOM KOMMYHHKaluu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTMUYECKU IEIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYJIOBOM JEATEIBHOCTH B IENISAX COXPAHEHHsI CBOETO 3/I0POBBS W
OKpY’KaloIlle MPUPOJIHON CpeJibl, 0OCO3HABATH OMACHOCTh BO3JECUCTBUS Ha JKUBbIE OPTraHU3MBI
omnpeneNEHHbBIX BEIIECTB, TOHUMAasi cMbIc Tokaszarens [1JIK, moscHATh Ha mpuMepax crocoOb!
YMEHBLIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUSI HA OPraHU3M YEJIOBEKa;

JUIs OOYYarOIIMXCS ¢ OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,



JJIs1 CIICIIBIX U CJIaGOBI/IIIﬂH_II/IX 06yqa}oumxcs1: YMCHHC HUCIIOJIb30BATh peﬂbe(bHO-TO‘-IGLIHyIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XxuMmudeckux Gopmys.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziennos u Tem KonuuectBo yacos DnekTpoHHbIe (UG POBBIE) 00Pa30BATEIBHBIE PECYPCHI
n/m HporpaMMBI Bcero|| Kourposbnbie || IIpakTuueckue
paboThl paboThl
Pa3zgen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
1.1 |[Ipeamer opranuueckoii xumun. Teopus 3 https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5ele-
CTPOEHHUS OPTAaHUYECKUX COEUHEHUH A. M. 4e24-ac02-efh16fa49f6a
byrneposa
‘I/ITOFO 10 paszeny H 3 H ‘
‘Pame.ﬂ 2. Yriaesoaopoanl ‘
2.1 |[IpenenbHbIE YTIEBOIOPOABI — AKAHBI 2 https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02
2.2 |[HempenenbHbIe yrIeBOAOPOIbI: aKEHBI, 6 1 https://lesson.academy-
aJIKaTUCHBI, ATKIHBI content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-
18dc1cfh9399
2.3 ||ApoMaTuYecKue yriieBOAOPOIbI 2 https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4
2.4 |[IpupoHbIE HCTOYHHUKHU YIIIEBOAOPOIOB U 3 1 https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-
WX mepepaGoTKa 43e0-97b8-983de535c44d
‘I/ITOFO 10 pasjieny H 13 H ‘
‘Pa:men 3. Kucsiopoacoaep:xaniue opraHu4eckue coeJuHeHus! ‘
3.1 ||Couptel. ®enon 3 https://lesson.academy-content.myschool.edu.ru/lesson/5439¢18b-7440-
4b6f-bf84-c04fad71694f
3.2 ||Anpaerunsl. KapOOHOBBIE KHCITOTHI. 7 1 https://lesson.academy-
CrnoxHble 3¢upbl content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-
ch7ae5858h90
3.3 ||YraeBoab! 3 1 https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0




Ne HaumenoBanue pas3zaeinos u teM ‘

KonunuectBo uacoB

1/

OnextponHbie (I(poBbIe) 00pa3oBaTEIbHBIC PECYPCHI

HporpaMMBl Bcero|| Kourposbhbie || IIpakTuueckue
paboThl paboThl

‘I/ITOFO 0 pazaeny H 13 H
‘Pame.ﬂ 4. A3oTcoaep:kaiiye OpraHudeckue coeIMHeHUus

4.1 ||AMuHBBI. AMHUHOKUCIOTHL. beaku 3 https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-

4481-839e-9205f201b73e

‘I/ITOFO 0 pazzaeny H 3 H
‘Pamen S. BbicOKOMOJIEKYJISIPHbIE COCAUHECHUS

5.1 |[Lmactmaccel. Kayayku. Bonokna 2 https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acha-

440e-99e3-14c3ba78050a

‘I/IToro II0 pa3feiny H 2 H

OBIIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOI'PAMME

11 KJIACC

Ne || HaumeHoBaHuUE pa3fesioB U TEM MPOTrpaMMBbl KonunuectBo yacos DnexTpoHHbIe (1IN POBLIE) 00pa30BATEIbHBIE PECYPCHI
/1 Bcero|| Kontponsnbie || ITpakTtuueckue

paboThI paboThI
Paznen 1. Teopernueckue 0CHOBbI XUMHH
1.1 ||Ctpoenue aromos. [leproandeckuii 3aK0H 1 3 https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-
[Meproarueckas CUCTEMA XUMUYECKHX 435b-b6dc-5155d30a45fa
anemenToB 1. 1. Menaeneera
1.2 ||Ctpoenue BemectBa. MHOrooOpasue Bemiects | 4 https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-0071-
4796-bcda-180fc6h720fe
1.3 || Xumuueckue peakium 6 1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-d397-4b1a-
810a-cc7bca9e8alc

Utoro mo paszneny H 13 H H H




Ne || HammeHnoBaHue pa3fesioB U TEM IIPOrpaMMBbl KonunyecTBo 4acos OnexTponHble (1(poBHIe) 00pa30BaTENBLHBIE PECYPCHI
n/m Beero|| Koutponbhbie || IIpaktuueckue
paboThl paboThl
Paznen 2. Heoprannueckasi XuMus
2.1 |MeTtamibt 6 1 https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-683e-4ale-8073-
70c604€9c862
2.2 ||Hemertasmuisr 9 1 1 https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-a935-4¢96-bd3a-
25f26d9c1139
2.3 ||CBsI3p HEOPTAHUYCCKUX U OPTAHHUCCKUX 2 https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-
BeLLIECTB 4604-9834-59151d566a61
‘I/ITOFO 10 pas3aeny H 17 H H H ‘
‘Pa311e.11 3. XuMus ¥ KHU3HD ‘
3.1 [ XumMus v 5xu3Hb 4 https://lesson.academy-content.myschool.edu.ru/lesson/acd826¢f-ba2d-
49db-b216-ef7c26a84728
‘I/IToro o pazaeny H 4 H ‘
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
[NPOI'PAMME
NNOYPOYHOE INTAHUPOBAHHUE
10 KVIACC
Ne Tema ypoka KonnuecTBo vacos ‘ [Hara DneKTpoHHbIE HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI
n/m Bcero|| Konrponphsie || [Ipaktraeckue || A3YTCHAA
paboThI paboThI
1 |[Ipeamer opraHnyecKoi XUMHH, €€ 1 https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5ele-
BO3HMKHOBCHUE, PA3BUTHE M 3HAYCHUE 4e24-ac02-efb16fad976a




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTpOHHBIE U(PPOBBIE 00PA30BATEIBHBIE PECYPCHI
n/n Beero| Kontponbhsie || [Ipaktrueckue | A3YICHAA
paboThl paboThl
2 |[Teopust cTpoCHHsI OPraHUYECKUX 1 https://lesson.academy-content.myschool.edu.ru/lesson/c935a58¢-ab0e-
coenuHenuit A. M. Byrieposa, eé 4¢59-9dcf-20517ae4b52ehttps://lesson.academy-

OCHOBHBIC HONIOKECHIS content.myschool.edu.ru/lesson/9641927f-bbc8-44h9-b3ea-
8la2be75c47ahttps://lesson.academy-
content.myschool.edu.ru/lesson/9641927f-bbc8-44h9-b3ea-
8la2be75c47a

3 |[IpencraBneHue 0 KiIaccHPUKAITUU 1 https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-

OpPTaHHYECKHX BEIECTB. 410f-b8be-b4ch589aeadl

Homenknarypa (cucrematudeckas) u

TPUBUAJIBHBIC HA3BAHUS OPraHUYECKUX

BEILIECTB

4 ||ANKaHBI: COCTaB U CTPOEHUE, 1 https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-
rOMOJIOTHYECKHiT psifl 473c-b3d7-ed82fcaddd02

5 |[Meran u 5TaH — mpocTenIme 1 https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-
TIPe/ICTABUTENH ATKaHOB 44b9-b3ea-81a2be75c47a

6 ||AJKEHBI: COCTaB U CTPOCHHUE, 1 https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-
CBOICTBA 4bd1-ae98-18dclcfb9399

7 ||[9TUneH ¥ mpOnUiIeH — MPOCTEUIINe 1 https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-
TIpeCTAaBUTENH ATKEHOB 43b1-9f67-7ebcdaf03ce0

8 ||[IpaxTuueckas padborta Ne 1. 1 1 https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-

«ITomyueHne >THIEHA ¥ H3YIEHHE €TO 43b1-9f67-7ebcdaf03ce0

CBOVICTB»

9 ||Ankaguensl. byranuen-1,3 n 1 https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-

MeTnnOyTamuen-1,3. [onydeHne 4p9f-ae01-a983b95h854a

CUHTETUYECKOIO KayuyyKa U pE3UHBI

10 ||ANKHUHBI: COCTaB M1 OCOOCHHOCTH 1 https://lesson.academy-content.myschool.edu.ru/lesson/05¢9a929-6741-

CTpOeHI/ISI, I‘OMOJIOI‘I/I‘IGCKI/Iﬁ pSIII.
ALIETUIIEH — NPOCTEUIIHI

4d7c-84b5-009292468356




Ne Tema ypoka KoandecTtBo yacos ‘ Jara DneKTpOoHHBIE U(POBBIE 00PA30BATEIBHBIC PECYPCHI
n/n Beero| Kontponbhsie || [Ipaktrueckue | A3YICHAA
paboThl paboThl

‘ |Hpe,Z[CTaBI/ITeJ'IB AJIKHHOB H

11 ||Bbruucienust mo ypaBHEHUIO 1 https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-
XHMHYECKON peakiuu 418f-b416-fbaledd4ab6d

12 ||Apenbl: 6€H301 U TOJIYOI. 1 https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-
TOKCHYHOCTb aPEHOB 491d-aded-c3ddal9feefd

13 |['eHeTndeckas CBS3b YIIICBOIOPOIOB, 1 https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-
IPHHAIICKALINX K PA3THIHBIM 418f-b416-fbaledd4ab6d
KJIaccam

14 |[[TpupoaHbIe UCTOUHUKH 1 https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-
YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U 43e0-97b8-983de535c44d
MOMyTHBIE HEPTSIHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKU

15 |[IpuponHbIe UCTOUHUKHU 1 https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-
YIJIEBOAOPOIOB: IPUPOAHBIN a3 u 43e0-97b8-983de535c44d
NOIMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
MPOIYKTHI €€ mepepadoTKH

16 ||KontponbHas pabora 1o pazaeny 1 1 https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-
«YTIeBOIOPOIBI 46f2-8ea5-44d63cccf518

17 |[[IpenenbHBIC OJHOATOMHBIC CITUPTHI: 1 https://lesson.academy-content.myschool.edu.ru/lesson/5439¢18b-7440-
METaHOJI ¥ TaHoJ. BoopoHas cBA3b 4b6f-bf84-c04fa471694f

18 |MHOroaroMHBIC CITUPTHI: 1 https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-cOef-
STUIEHTIMKONb U TIINIEPHH 4827-a8e5-d12a0bedc826

19 ||®@enHon: cTpOCHHUE MONIEKYIIHI, 1 https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-
du3HYecKye 1 XMMIYECKHe CBOMCTBA, 4f16-896e-10a2278b08f1
[IpUMEHEHNE

20 ||Ampmeruasl: popMambaeTHI U 1 https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-

4945-b076-ch7ae5858b90




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTpOHHBIE U(PPOBBIE 00PA30BATEIBHBIE PECYPCHI
n/n Beero| Kontponbhsie || [Ipaktrueckue | A3YICHAA
paboThl paboThl

‘ ||aueTaan[eer[. Anueton H H

21 ||O1HOOCHOBHBIE MpeaeIbHbIE 1 https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-
KapOOHOBBIE KUCIIOThI: MypaBbUHAS 4b57-a3ec-ba0f9fe63c0d
YKCYCHast

22 |[[IpakTudeckas padorta Ne 2. 1 1 https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-
«CBoiicTBa pacTBOpa YKCYCHOM 4910-b706-ac2d1b0f4c26
KUCJIOTBD)

23 ||CreapuHOBas U OJICMHOBAS KUCIIOTHI, 1 https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-
KaK MPEJACTABUTEIN BBICIINX 4945-a0eb-1e59cd5f4dof
KapOOHOBBIX KUCIIOT

24 |Mblna Kak COJIM BBICIIUX KapOOHOBBIX 1 https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-
KHCIIOT, MX MOFOIIEE JCHCTBIE 4945-a0eb-1e59cd5f4dof

25 ||CrioxxubIe 3(pHUpBI KaK TPOU3BOTHBIE 1 https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-
KapOOHOBBIX KUCIIOT. [ uaposu3 4945-a0eb-1e59cd54dof
CJIOKHBIX 3(UpOB

26 |’Kupsl: ruaposms, IpuMeHEHHE, 1 https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-
GHOIOrHYeCKas POJIb KUPOB 4945-a0eb-1e59cd5f4dof

27 ||YrimeBoapl: cocTaB, KiIacCH(pUKAITIS. 1 https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-
Baxueiiiue npeacraBuTeNu: 4281-963b-01d2e212d4d0
TJIF0K03a, PpyKTO3a, caxaposa

28 | Kpaxmai u 1emirono3a Kak 1 https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-
TIPUPOJIHBIE TOTHMEPHI 4f77-bbbe-3d3ae748f716

29 |[KonTponbHas pabora 1o pazaeny 1 1 https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-
«Kucnoponconepxariye 4f77-bbbe-3d3ae748f716
OpPraHUYeCKUE COCAUHEHUS

30 ||[AMUHBI; METUJIAMHH U aHUJIWH 1 https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-

4481-839e-9205f201b73e




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTpOHHBIE U(PPOBBIE 00PA30BATEIBHBIE PECYPCHI
n/n Beero| Kontponbhsie || [Ipaktrueckue | A3YICHAA
paboThl paboThl

31 |[AMUHOKHCTOTHI KaK aM(OTEPHBIC 1 https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
OpraHMYECKHEe COEMHEHHS, UX 4873-ace0-78ecab009628
Ouonornueckoe 3HaueHue. Ilentuapl

32 ||benku Kak MPUPOTHBIC 1 https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
BBICOKOMOJICKYJISIPHBIC COCTHHEHUSI 4873-ace0-78eca6009628

33 ||OcHOBHBIE MTOHITHUSI XUMUHU 1 https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acha-
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI 440e-99e3-14c3ba78050a

34 ||OcHOBHBIE METOIBI CUHTE3A 1 https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acha-
BBICOKOMOJICKYJISIPHBIX COCAMHCHUIA. 440e-99e3-14¢3ba78050a
[TnacTmacchl, Kaydyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB IT1O 34 2 2

I[TPO'PAMME

11 KJIACC

No Tema ypoka KonnuectBo yacoB ‘ Jara DneKTpoHHBIE HU(POBHIE

n/m Beero| Kontponbhsre || [paxTnueckue || H3YIeHHA 00pasoBaTebHBIE PECYPCHI

paboThI paboThI

1 |[Xumuueckwuii 3ieMeHT. ATOM. DIEKTPOHHAS 1 httptSS//:eSSOH;icalciegny- ; PR
KOH(pHIYpaIltH aToMOB 4360 b6de S155030ad5

2 |llepuomnueckuii 3akoH u [lepuonnyeckas cucrema 1 https://lesson.academy-

xuMHudeckux sieMeHnToB . 1. MengeneeBa, ux cBsi3b C
COBPEMEHHOMN TEOPUEN CTPOCHUSI aTOMOB

content.myschool.edu.ru/lesson/e7d48881-055d-
49da-a49c-7375¢3d033e9

3 |[3akOHOMEpPHOCTH MU3MEHEHHUS CBONCTB XUMUYECKUX 1

9JIEMEHTOB M UX COEJUHEHHI M0 rpynnam U nepuojiam.
3HaveHHE MEPUOANIECKOT0 3aKOHA U CUCTEMBbI

https://lesson.academy-
content.myschool.edu.ru/lesson/e7d48881-055d-
49da-a49c-7375¢3d033e9




0 eMa ypoka OJIMYECTBO YaCOB arta JEKTPOHHBIC IU(PPOBHIC
N Tema yp K OnexTp p
/11 Beero|| Konrposshsie || Tlpaktuueckue || A3Y9€HAA 00pasoBaTesbHBIE PECYPCHI
paboThI paboThI
XUMHYecKux 31eMeHToB .M. MeneneeBa B pa3BuTUU
HayKH
4  ||CtpoeHue BemecTBa. XUMHYECKas CBS3b, €& BUIBI, 1 https://lesson.academy-
MEXaHH3MBI 00Pa30BaHMs KOBAJICHTHOMN CBSI3N. content.myschool.edu.ru/lesson/a9c9a61e-e387-
4ffe-bcfb-aca9c7241b21
Bonopoanas cBs3b
5 ||BanentHOCTb. DneKTpOOTpHLIATENbHOCTE. CTENEeHb 1 https://lesson.academy-
OKHCIICHHsL. BelecTBa MOIEKyISIPHOTO U content.myschool.edu.ru/lesson/e7d48881-055d-
49da-a49c-7375¢3d033e9
HEMOJIEKYJIIPHOTO CTPOCHHUS
6 ||[TonsTHe 0 mUCTIEpCHBIX cucTeMax. MICTUHHBIC 1 1 https://lesson.academy-
KOJUIOMIHBIE PACTBOPEL. MaccoBast 10JIs BELIECTBA B content.myschool.edu.ru/lesson/8ae38be6-e06f-
4fae-9729-69903109f968
pacTBope
7 ||Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX 1 https://lesson.academy-
coeuHenui. [eHeTHeCKast CBA3b HEOPTaHUIECKHX content.myschool.edu.ru/lesson/75637222-d397-
4b1a-810a-cc7bca9e8alc
BEIIECTB, PA3TUYHBIX KJIACCOB
8 |[Knmaccudukamuss XUMUYECKUX PEaKIIui B 1 https://lesson.academy-
HEOPraHNIECKOH M OPraHMYECKOH XHMHH. 3aKOH content.myschool.edu.ru/lesson/75637222-d397-
. 4bla-810a-cc7bca9e8alc
COXpaHEHHUS MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MPEBPAILCHHS YPHEPTUU TPU XUMHUUECKUX PEAKIIMIX
9 |[Ckopocts peakiuu. OOpaTUMBbIE PEAKITHH. 1 https://lesson.academy-
XHUMHYECKOE PABHOBECHE content.myschool.edu.ru/lesson/fOch5def-307e-
4575-89d0-86041bh603655
10 |IIpaxTngeckas pabora Ne 1. «BrnustHue pa3nndHbIX 1 1 https://lesson.academy-
(haKTOPOB Ha CKOPOCTH XHMHUECKON PEaKIUN» content.myschool.edu.ru/lesson/fOcb5def-307e-
4575-89d0-86041b603655
11 |[Dnexrponutuueckas nuccouuanus. [louarue o 1 https://lesson.academy-

BoZIopoAHOM TToka3zatene (pH) pactBopa. Peakiun
MOHHOTO oOMeHa. ['uapoIu3 opraHu4ecKux 1
HEOPraHMYECKUX BEIICCTB

content.myschool.edu.ru/lesson/237cdb54-2787-
4817-8330-6e027b075645




Ne Tema ypoka KommuecTBo yacos ‘ [Hara DNEeKTPOHHBIE U(PPOBBIE
/11 Beero| Kontponbhsre || [paxTiueckue || H3YeHHA 00pasoBaTesbHBIE PECYPCHI
paboThI paboThI
12 ||OkuCcIUTenbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. 1 https://lesson.academy-
[loHsTHE 06 3EKTPOIIH3E PACILIABOB M PACTBOPOB content.myschool.edu.ru/lesson/8f219cef-7a8a-
o 44d5-b58a-b3d1b2eeb237
coJiei
13 |[KonTpomnbHas pabota no paszzneny «Teopernueckue 1 1 https://lesson.academy-
OCHOBEI XM content.myschool.edu.ru/lesson/cc14f97b-ada3-
4ac9-a123-dadc40973c6f
14 |Metamiel, ux noyioxeHue B [lepuonnueckoit cucreme 1 https://lesson.academy-
XUMIIecKkux sementos JI. . Menneneesa u content.myschool.edu.ru/lesson/a0d5bd16-683e-
o 4ale-8073-70c604e9c862
0COOCHHOCTH CTpOeHUs aToMOB. O011ue puznyeckue
CBOICTBa METAJJIOB
15 ||CriaBbl METaIOB. DIEKTPOXUMUYESCKUAN PSIIT 1 https://lesson.academy-
HANPSKEHUI METAJIOB content.myschool.edu.ru/lesson/e7ff8162-0d4d-
40f8-b9f7-422c3e710750
16 || Xumuueckue CBOMCTBA BaKHEHIINX METAIUIOB (HaTpuid,| 1 https://lesson.academy-
KA, KaTbIUi, MATHUH, aIIOMHUHHIT) ¥ HX content.myschool.edu.ru/lesson/e7ff8162-0d4d-
o ’ 40f8-b9f7-422¢3e710750
COETMHEHU I
17 || Xumuueckue CBOMCTBA XpoMa, METU M UX COCTUHEHH 1 https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-0d4d-
40f8-b9f7-422¢3e710750
18 |[XuMuueckue CBOMCTBA IIMHKA, XKeJe3a U UX 1 https://lesson.academy-
o content.myschool.edu.ru/lesson/e7ff8162-0d4d-
COETMHEHU I
g 40f8-b9f7-422¢3e710750
19 |TIpaktuyeckas pabota Ne 2. "Perenue 1 1 https://lesson.academy-
SKCITEPHMEHTAIBHBIX 33724 110 TeMe «MeTamibn»" content.myschool.edu.ru/lesson/6545ec44-34c¢5-
43f6-826b-a648d7d6fef7
20 |[Hemeramibl, ux nonoxxenue B [lepuonnyeckoii 1 https://lesson.academy-
cHCTeMe XUMIIecKknx anementos JI. 1. Menzneneesa u content.myschool.edu.ru/lesson/2390b83e-a935-
4¢96-bd3a-25f26d9¢1139
0COOEHHOCTH CTPOEHHS aTOMOB
21 ||Pusnyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOIUS 1 https://lesson.academy-

content.myschool.edu.ru/lesson/cfb70c37-2784-




Ne Tema ypoka ‘ KommuecTBo yacos ‘ [Hara DNEeKTPOHHBIE U(PPOBBIE
n/n Beero| Kontponbhbie || [Tpaktudeckue || A3YICHAA 00bpasoBaTeNbHbIE PECYPCHI
paboThI paboThI
HEMETaJJIOB (Ha IpUMepe KUCIopoAa, cepsl, pochopa 4c66-be05-b0966dffb673
U yTJeposa)
22 || Xumuueckue CBOMCTBA raJIoTeHOB, CEPbI U UX 1 https://lesson.academy-
COEIMHEHMUT content.myschool.edu.ru/lesson/cfb70c37-2784-
4c66-be05-b0966dffb673
23 |[Xumuyeckue cBOiCTBa a30Ta, hocodpa 1 UX 1 https://lesson.academy-
COeIMHEHHUT content.myschool.edu.ru/lesson/cfb70c37-2784-
4c66-be05-h0966dffh673
24 | XuMuueckue CBONCTBA yIiiepoJia, KpEMHUS U X 1 https://lesson.academy-
COCIMHEHU content.myschool.edu.ru/lesson/cfb70c37-2784-
4c66-be05-b0966dffh673
25 |[IpuMeHeHMe BaXKHEHIIIMX HEMETAJIIOB U UX 1 https://lesson.academy-
COEMHEHMUT content.myschool.edu.ru/lesson/cfb70c37-2784-
4c66-be05-b0966dffh673
26 [|O0001meHEe U cCUCTEMATH3AIMS 3HAHUH 110 TEME 1 https://lesson.academy-
«HeMeTamisl». Beruncienus no ypaBHEHUAM content.myschool.edu.ru/lesson/029ee9f3-6675-
o .. 4682-9ba8-7fcabcal8277
XUMHAYECKHX PEAKIUi U TEPMOXUMHUYECKUE PACUETHI
27 |[IpaxTtuueckas pabora Ne 3. «Pemenne 1 1 https://lesson.academy-
SKCIIepMMEHTANBHBIX 33724 1o TeMe "Hemerasmisl"y content.myschool.edu.ru/lesson/7c19b0ba-7815-
4db3-86f4-d0ac5b740b3b
28 ||KonTponpHas pabota mo TemaMm «MeTamuibl» U 1 1 https://lesson.academy-
«HeMeTaby content.myschool.edu.ru/lesson/34e920c7-f570-
45b1-8c7e-h7989845da49
29 ||Heopranmveckue v OpraHMYECKHE KHCIOTHI. 1 https://lesson.academy-
Heopranudeckue 1 OpraHudecKie OCHOBAHMS content.myschool.edu.ru/lesson/35¢c2be59-f1c6-
46¢6-910c-46a0576d6924
30 ||AM¢oTepHbIEe HEOPraHUYECKUE U OPraHUYECKHE 1 https://lesson.academy-
coeuHeHus. I'eHeTHueckas CBA3b HEOPraHUYECKUX 1 content.myschool.edu.ru/lesson/46b429e4-931c-
43fb-a2ba-be9eObbeddef
OpPTraHUYECKUX BEIIECTB
‘31 ”PO.IIB XAMUH B 00€CIICYEHHH DKOJIOTHIECKOI, H 1 H H H Hhttps:// lesson.academy-




Ne Tema ypoka KommuecTBo yacos ‘ [Hara DNEeKTPOHHBIE U(PPOBBIE
n/m Beero|| Konrposshsie || Tlpaktuueckue || A3Y9€HAA o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
SHEPTreTUYECKON U MUIIEBON O€30IaCHOCTH, PA3BUTHH content.myschool.edu.ru/lesson/f5999557-18c8-
P — 4853-8320-588bf830407a
32 |[IpencraBnenust 00 o0MIMX HAyYHBIX MPUHLMIIAX 1 https://lesson.academy-
IPOMBIIIICHHOTO TOTyYCHHUS BAKHEHIINX BEIICCTB content.myschool.edu.ru/lesson/f5999557-18¢8-
4853-83a0-588hf830407a
33 |[YenoBek B MUpE BEIIECTB U MAaTEPHAIOB 1 https://lesson.academy-
content.myschool.edu.ru/lesson/acd826cf-ba2d-
49db-b216-ef7c26a84728
34 | Xumus 1 3I0pOBbE YETIOBEKA 1 https://lesson.academy-
content.myschool.edu.ru/lesson/b8e4d657-2cc7-
4860-8583-9f76edc8a59f
(OBILEE KOJIMYECTBO YACOB IO IIPOTPAMME || 34 | 2 [ 3 I




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 10 kimacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmectBo «M3natenscTBo «IIpocBemenuey
* Xumus, 11 kiace/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Bebunapel. PazpaboTku ypokoB, Pabouune mporpamMmbl, TEXHOJIOTHUECKUE KAPTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

[Tepeuens MHGOPMAITMOHHBIX PECYPCOB, UCIOIB3YEMbIX B 00pa30BaTEIbHON JEATEIbHOCTH:

1. ®TUC «Mos mkona». O6pazoBarenbHas miarhopmMa ¢ AUHBIM JOCTYIOM K HU(PPOBBIM
CepBHCaM U y4eOHBIM MaTepuaiaMm JUisl y49aluxcs, NeAaroroB 1 poIuTeIeH.
https://myschool.edu.ru/

2. Poccuiickas anekTpoHHas mkosna. bonbiioi Habop pecypcoB [isi 00yueHus (KOHCIIEKTHI,
BUJICO-JICKITUY, YIIPAKHEHUS U TPCHUPOBOYHBIC 3aHITHSI, METOINICCKUE MATCPHAITBI JIJIS
yuutens. MaTepuaabl MOKHO CMOTpeTh 0e3 peructpauuu. https://resh.edu.ru/

3. «Y4u.py» - HHTEpaKTUBHBIC KYPCHI TI0 OCHOBHBIM MPEAMETaM U TIOJITOTOBKE K MTPOBEPOYHBIM
paboTam, a TaKKe TeMaTHu4ecKue BeOUHAPHI O TUCTAHIIMOHHOMY 00y4ueHuto. MeTtoanka
1aTGopMbl TOMOTaeT OTPadaTHIBATh OMTMOKN YICHHKOB, BRICTPANBACT UX WHIUBUIYATBHYIO
oOpa3zoBaTenbHyI0 TpaekTopuio. https://uchi.ru/

4. «SIKmacc» - o0pa3oBaTenbHbI HHTEPHET-PECYPC IS IIKOJIBHUKOB, CTY/ICHTOB, YUUTEICH 1
poautenei. https://www.yaklass.ru/

5. «Cupuyc. Onnaiin» - Ha muraropme pazMenieHbl JOMOTHUTEIbHBIC TJIaBbI IO PAa3JIMYHBIM
npenmMeram 1 7-9-x kimaccoB. Kypcer o6beMom ot 60 1o 120 gacoB mpenHa3HaueHbI
JUIIMCTIONB30BAHMUS B KAYECTBE MTPOrPaMM JOTIOIHUTEIILHOTO 00pa30BaHMsl, @ TAKKE JUISI
MOBBIIICHUS KBATH(PHUKAIUH 1enaroros. https://edu.sirius.online/#/

6. BupTtyanbHble 1abopaTOpHbIE U IPAKTHUUECKHE PA0OTHI Ha YTIyOJI€HHOM YPOBHE OCHOBHOIO
oOmiero odpaszoBanus https://content.edsoo.ru/lab/



