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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XuMuu Ha YpOBHE CPEHEr0 00IIero o0pa3zoBaHus pa3paboTaHa Ha
ocHoBe PDenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O0 o0pa3oBaHuu B
Poccuiickoit ®enepanumn», TpeOoBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpazoBaTeibHON MporpamMmbl  cpegHero obmero o6pasoanus (DOII COO),
npeacraBieHHbIX B DenepalibHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTAaHIApPTE
COO, c¢ yuérom Konuenuuu mnpenoaaBaHuss ydyeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaium, peaan3yrmMX OCHOBHBIE
oOpa3oBaTeiabHblE NPOrpPaMMbl, M OCHOBHBIX MOJOXKEeHUNH «CTpaTeruu pa3BUTHUS
BocniuTaHus B Poccuiickoit ®denepanuu Ha nepuoa no 2025 roma» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOTrpaMMBbI 110 XUMUH, K ONPEIeTICHUI0 00LIei
CTpaTeruu 0O0y4YeHUs, BOCIIUTAHUSA U Pa3BUTHs OOYyYarolIUXCsl CPelICTBAMH y4eOHOTO
npeamera «Xumus» st 10-11 kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIM
koHuenTyanbubie mnonoxkeHuss PrOC COO o B3auMOOOYCIOBICEHHOCTH II€Jei,
collepKaHMsl, pPE3yJNbTaTOB OOy4YeHHs] M TpeOOBaHMUA K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHMe, OJy4aeMO€ BBITYCKHMKaMHU 00I11€00pa30BaTeIbHON
OpraHM3allUY, SIBJISIETCS HEOThEMJIEMOW 4YacThbl0 HMX 00pa3oBaHHOCTU. OHO CIIyKHUT
3aBEpIIAIOIIMM JTANOM peaju3alMd Ha COOTBETCTBYIOUIEM €My O0a30BOM YypOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYILUX IEJIOCTHOM CHUCTEME XMMHUYECKOTO 0Opa3oBaHUS.
OTH LEHHOCTHU KacaloTCsl MO3HAHUS 3aKOHOB IPUPO/Ibl, GOPMUPOBAHUS MUPOBO33PEHHUS
U 00IIel KyJIbTYphl YEJIOBEKA, @ TAKXKE 3KOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0pOBbI0O M MpHUPOAHOHN cpene. Peamusyercs xumuueckoe oOpa3oBaHME
oOydJaromuxcs Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHUS CpEACTBAMH Y4eOHOTO
npeaMera «XHMHUs, COAEPKaHUE U IIOCTPOCHUE KOTOPOro ONPEAEIIECHBI B IPOIPaMMe
[0 XUMUH C YYETOM crielu(UKHA HAyKd XUMHUH, €€ 3HAUC€HUS B MO3HAHUH NPUPOJIBI U B
MaTepUaIbHON >KM3HU OOIIECTBA, a TaKXKe€ C y4ETOM OOMMX LeJeil W NPHUHLMIIOB,
XapaKTepHU3yIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpEIHEro o01ero oopa3zoBaHus
B Pocculickoit @enepanuu.

XuMHUSl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocolyi0 pojb B
COBPEMEHHOMW ITUBHUIIM3AINH, B CO3IaHUHA HOBOM 0a3bl MaTepuanbHOU KyabTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE pPAIOHAIBHOIO HAYYHOTO MBIIUICHUS, B
CO3/1aHKE LIETIOCTHOTO MPEJICTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIbI
U YeJIoBeKa, KoTopoe (GOpMHUPYETCS B XMMHH Ha OCHOBE NMOHHUMAHHS BEIECTBEHHOTO
COCTaBa OKPY’KaOIIEr0 MUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY CTPOESHUEM BEIIECTB, UX
CBOICTBaMHU M BO3MOXHBIMH 00JIACTSIMU PUMEHEHHS.



TecHO B3aMMOMACHCTBYSI C JIPYrMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs CTajia
HEOTHEMJIEMON YacThI0 MUPOBON KYIbTYphl, HECOOXOJMMBIM YCIOBHEM YCIEUIHOTO
TpyJla M SJKM3HU Kaxjaoro ujeHa oOmiectBa. CoBpeMEHHas XHUMHSI Kak Hayka
co3ujaTenbHas, Kak HayKa BEICOKMX T€XHOJIOTHI HalpaBJieHa HA PEIEHUE TII00aIbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUECKOM,
MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTU U OXPaHbl 310POBbSI.

B cooTrBercTBUM ¢ O0OmMMH IEIIMH W TPUHIUIIAMH CpPEIHEro OOIIero
oOpazoBanusi cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIA YpPOBEHD
U3Y4YEHUs) OPUCHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
o0ydJaromuxcs, HeoOXOAUMYIO0 UM JIJISI BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLIMYMA, MPOJOJKEHUSI 00pa30BaHUsI B Pa3IMUHBIX
00J1acTSX, HE CBSI3aHHBIX HEIIOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ mpeaMeTa  «XUMUS»  SIBISIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumus» U «OOmass W HEOPraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHCHTOM COJICP>KaHHSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW IO HEOPraHUYeCKOW XWMHH (C BKJIIOUYEHHEM 3HAHUN M3 OOIIeH XUMHH) H
opraHuyecko xumuu. DOpMHPOBAHUE JIAHHOW CHUCTEMbl 3HAHMK TIPU H3YYCHUU
npeaMeTa o0ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT'000pa3us BEIIECTB
Ha OCHOBE OOIIUX MOHATHIA, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa coaepxkanus KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHudeckass XuMHsS» cQopMUpoOBaHa B TpPOrpaMMe 10 XUMHHM Ha OCHOBE
CUCTEMHOT0 MOAX0/1a K U3YUYEeHUIO y4eOHOro MaTepuaia U o0yclIOBIeHa NCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUN HA OMPEENEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B
Kypc€ OpraHMYeCKOW XMMHHM BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOM
TEOPHUH CTPOCHUSI OPraHUYECKUX COCIMHEHUM, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX TPENCTABICHUNA O CTpoeHUHW BemiecTB. CBelneHUs 00 M3y4yaeMbIX B
Kypce BEIIeCTBaX JAI0TCS B PA3BUTHH — OT YIJIEBOJIOPOIOB JI0 CIIOKHBIX OUOJIOTHYECKU
AKTUBHBIX COCIMHEHHU. B Kypce OpraHnyeckod XWMHUU I[IOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOI'O OOIIETO 0OOpa30BaHMS II€PBOHAYAIBLHBIC
MPEICTABICHUS O XMMHYECKOW CBS3U, KIACCU(DUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUU.

[lon HOBBIM yrioM 3peHHs B TMpeaMeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi HM3Y4YEHHBII Ha ypOBHE OCHOBHOIO 0OIIero o0pa3oBaHUA
TEOPETUUYECKUN MaTepHrasl U (PaKTOJOTHUYECKUE CBEJICHHS O BEIIECTBAX M XUMUYECKOM
peakiuu. Tak, B 4acTHocTH, B Kypce «OOmass W HeOpraHuveckas XUMHI»
OoOy4JarommMMcs TPEAOCTABIACTCS BO3MOKHOCTh OCO3HATH 3HAUEHWE TMEPUOINIECCKOTO
3aKOHA C OOMIETEOPETUYECKUX M METOAOJOTUYECKUX TMO3HIHMN, TIyOKe MOHSATh
HCTOpHUYECKOE N3MEHEHHE (DYHKITNI ATOr0 3aKOHA — OT 0000IIAOIIEH 10 00 BIACHSIOIIEH
Y MPOTHO3UPYIOLIECH.



Envnaa cucremMa 3HaHWKW O BaKHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOWMCTBAX M MPUMEHECHUHU, & TAKXKE O XUMHYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX IPOTEKaHMs AonoHsAeTcs B Kypcax 10 m 11 xmaccoB anemeHTaMu
coAep KaHUsl, UMEIOIIUMU KYJIbTYPOJOTUYECKUN U TPUKIIAHON XapakTep. DTH 3HAHUA
CrOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMU HayKaMu, PaCKpPbIBAIOT €€
pOJIb B TIO3HABATEIBLHONW W MPAKTUYECKOW AESATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHHUS K IMPOIIECCY TBOPYECTBA B OOJACTHU TEOPUU U MPAKTUUECKUX
MPUJIOKEHUN XUMHH, TTOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOIEeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICITUBATH
uH(OPMAIIMIO U TPUMEHSTH €€ sl TIOTIOJTHEHUSI 3HAHUM, PEIICHUs] MHTEJUICKTYJIbHBIX
U DKCIIEPUMEHTAIBHBIX HMCCIIENOBATEILCKUX 33/1ad. B 1enom comepxanue ydyeOHOTO
npeameTa «XuUMUsS» JaHHOTO YPOBHS M3YyYEHHs] OPUCHTHUPOBAHO HA (POPMHUPOBAHUE Y
00ydJaromuxcss MUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHMMaHUA (HUI0COPCKUX HUJICH,
TaKuX KakK: MaTepUaIbHOE €JWHCTBO HEOPraHMYECKOr0 W OPraHUYECKOTO MHpa,
00YCJIOBJICHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM W CTPOEHHUEM, IT03HABaEMOCTh
NPUPOJHBIX ABJICHUIN MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUN I MEK1Y HOBBIMU
dakTaMu U TEOPETUUYECKUMHU MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUU
AKOJIOTUUECKUX TPOoOJIeM, a TakKe MpoosieM cOepeKeHUs YHEPTreTUUECKUX PECYpPCOB,
CBIPBS1, CO3aHUSI HOBBIX TEXHOJIOTUM U MAaTEpUAJIOB.

B nnane pemienus 3a1a4 BOCIIUTAHKS, PA3BUTHS U COMAIM3AIIUA 00YUarOIIUXCSI
NPUHATBIE TPOrPAMMONM MO XUMHHU TOJAXOAbl K ONPEACICHUIO COJECPKAHUSA U
MOCTPOSHHUSI TpeIMeTa MpeaycCMaTpruBaloT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUCOHBIX
NeUCTBHUM, WMEIIMX 0a30BO€ 3HAYEHWE JId PA3JIUYHBIX BHJIOB JCATEIHLHOCTH:
perieHus mpo0jeM, MOUCKa, aHaIu3a U 00paboTKU MHGOPMAIIMH, HEOOXOIUMBIX IS
npuoOpeTeHrusl  OmbITa IPAKTHUUYECKOM MW HMCCIEAOBATCIIbCKONM  JACATEIbHOCTH,
3aHMMAlOIIEeN Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTtuke mpernojaBaHus XWMMHH KaK Ha YpPOBHE OCHOBHOTO 0OIIEro
o0pa3oBaHUsA, TaK M Ha YpPOBHE CpeAHEro oO0Imero oOpa3oBaHUs, MPU OIPEICICHUH
COZCPKATEIbHON XApPaKTEPUCTUKUA ILEJEH H3YYEHHUS TIPEeAMETa HaIMpPaABICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAIUIMOHHO TPHU3HAETCA (HOPMUPOBAHUE OCHOB
XAMHYECKOM HAyKd KakK 00JIacTh COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTU 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAWYECKOM TOYKM 3pPECHUS TaKOW MOJAXOJ K ONPEACICHUIO IEJIed HW3YyYCHHUS
MpeIMETa SBJISETCS BIIOJIHE ONPABAaHHbBIM.

CornacHO [aHHOW TOYKE 3pEHUs] TJIABHBIMU MEISIMH HM3Y4YEHHS TMpeaMeTa
«Xumusi» Ha 06a30BoM ypoBHe (10 —11 kJ1.) siBIAIOTCSA:

e (opMHpoOBaHHE CHUCTEMbl XUMHUYCCKUX 3HAHUN KaK BOXKHEHIIICH COCTABIISIONMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOMU JICKAT KIFOUYEBBIC MOHSTHUSA,
dbyHIaMeHTaabHBIC 3aKOHBI U TECOPUHM XHMMHH, OCBOCHME SI3bIKa HAyKH, YCBOCHUE H



MMOHUMAHHE CYIIHOCTU JIOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH X Pa3BUTUSI U CTAHOBJICHUS;

e (opMHpoBaHHE W Ppa3BUTHE TPEJCTABICHUN O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB W XHUMHYECKUX peaKIuid, HEOOXOIUMBIX [JIsi NPUOOPETEHUS YMEHUM
OPUEHTHPOBATLCS B MHUPE BELIECTB U XUMUUYECKUX SBJICHUM, HMMEIOIIUX MECTO B
[IPUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUN M CIIOCOOOB NESATEIIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHUUYECKOTO SKCIIEPUMEHTa, COOJIOICHHEM TMpaBuil 0e30MacHOro
oOpallieHusl ¢ BEIeCTBAMM.

Hapsiny ¢ stum, comepkarenbHas XapakTEpUCTUKa LeNed W 3ajad HU3ydeHUS
npeaMeTa B MporpaMMme Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMH B CHUCTEME cpeaHero obmiero obpasoBanus. CerogHs B
NpEenolaBaHud XUMHUHU B OOJIbIICH CTENEHM OTHAETCS TMPEANOYTCHHE MPaKTHYECKON
KOMITOHEHTE COJiepKaHusi 00y4deHHUs, OPUEHTUPOBAHHON HA TIOJITOTOBKY BBIMYCKHUKA
oOmreoOpazoBaTebHOM  OpraHu3aldy, BIAJCIONIEro He Ha0OpoM 3HAHUH, a
(YHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHMSIMHU aKTHBHOTO
NOJIYYCHHUS 3HAHUW W MPUMEHEHUS UX B PEalbHON KU3HHM JIJIS PEIICHUS MPAKTUYCCKUX
3aziay.

B cBs3u ¢ 3TUM TipU U3y4YeHUM TpeaMeTa «XUMUs» TOMUHUPYIOIIEe 3HaYCHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTamnus 0O0ydJarouuxcss K YCIOBUSIM JHMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHUpOBaHUE WHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 00y4aromuXxcs KIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETSHITUH ),
UMEIOIUX YHUBEPCAJIbHOE 3HAYCHUE JJIA PA3IMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUS
npoOjieM, TIIOMCKa, aHajau3a | o0paboTku uHOOpMaNUH, HEOOXOAUMBIX IS
MPUOOPETEHHsI OMBITA JNEATEILHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B TMO3HAHUU
XUMUHU, & TaKXKe JJIs OLEHKU C MO3UUUNA SKOJOTMYECKO 0e30MacHOCTH XapakTepa
BIIUSIHUS BEIECTB U XMMHUYECKUX IMPOIECCOB HA OPTaHMU3M YEJIOBEKAa W MPHUPOIHYIO
cpeny,

pa3BUTHE TIO3HABATEIIBHBIX WMHTEPECOB, HWHTEIUNICKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEH O0y4aroUIMXCs: CHOCOOHOCTH CaMOCTOSITENIBHO MPHOOpETaTh HOBBIC
3HAHMS TI0 XMMHHU B COOTBETCTBHH C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTHH JUIsl TMOWCKA W aHalu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMHupOBaHUE U pa3BUTHE Y OOYYAIOIMIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIUICHUS, HAOJIIOAATENIbHOCTH, COOPAHHOCTHU, AKKYpPaTHOCTH, KOTOpblE OCOOEHHO



HEOOXOJUMBI, B YaCTHOCTH, MpU IUIAHUPOBAHUU U TPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCHUTaHUWE y  OOyyamwluxcsi  YyOeKIEHHOCTH B  T'yMaHUCTHYECKOU
HaIlpaBJICHHOCTH XHMHH, €€ Ba)XHOM pOJIM B PEIICHUH TJIOOAIBHBIX MpoOIeM
PalMOHAILHOTO MPUPOIONOIb30BAHUS, MOMOIHEHUSI JHEPreTUUECKUX PECYpPCOB U
COXpPAHEHHUSI MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpex HOro
OTHOWIEHUS] K TPUPOJIE W CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHHs OIbITa
WCIIOJB30BaHUSl TMOJYYCHHBIX 3HAHWUW JJI1 TPUHITHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mutane cpegHero oOiiero oopa3oBaHus npeaMer «Xumus» 0a3o0Boro
YPOBHS BXOJUT B COCTaB MpeAMETHON 00s1acTh «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yMcaO 4acoB, OTBEAEHHBIX JIi U3YyUEHUs XUMHUHU, HA 0a30BOM YpOBHE
cpeaHero oodiero oopasoBanus, coctariseT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckor XMMUH: €€ BO3HHUKHOBCHHUE, PA3BUTHUE U 3HAYECHUE B
MOJIyYeHHMM HOBBIX BEIIECTB W MarepuanoB. Teopuss CTPOCHHS OpPraHUYECKUX
coenuHenuii A. M. bytnepoBa, e€ ocHOBHbIE MOnOXkeHUs. CTpyKTypHbIE (OPMYIIbI
OpraHMYecKuX BellecTB. ['omonorus, uzomepus. XuMudeckas CBs3b B OPraHUYECKUX
COEIMHEHUSX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuuKalMy OpraHuyeckux BemlecTB. HoMeHkmarypa
OpraHUYeCcKUX COEAMHEHUH (cucTeMaThueckas) U TpUBUaJIbHbIE HA3BaHUS BAXKHEUIINX
NpEeACTaBUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl M3yYEHUS BEHIECTB W HUX MPEBPAILLCHUN:
O3HaKOMJIEHHE ¢ O0pa3laMyd OpPraHMYECKHX BEIIECTB U MaTepHuajlaMyd Ha WX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAONMIOJEHUEe U ONHCAaHUe
JEMOHCTPALMOHHBIX OMNBITOB IO IMPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IUIaBjiIeHUE, OOYTITMBAHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psifl. MeTaH u 3TaH — npocTeime
NpEe/ICTABUTENH AJIKAaHOB: (PU3UYECKHE U XUMUYECKHE CBOMCTBA (PeaKkily 3aMeIleHUs U
TOPEHHUS ), HAXOKJAECHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU psii. DTUIEH W MPONWIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3UUECKUE U XUMUUECKHE CBOMCTBA (peaKInu
TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THApPATAllMM, OKHUCICHUS U MOJUMEPHU3ALINH),
MOJIyYEHUE U IPUMEHEHHUE.

Anxamuensl: Oyrtaawen-1,3 u wetunOytamueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOMCTBA (peakuusi mnonumepusannu). llomydyeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJOTUYECKAN psA. ALETUIIEH —
IPOCTENIINI MPEACTaBUTEb ATKUHOB: COCTAaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (peaklUWu TUJPUPOBAHUS, TaJOT€HUPOBAHUS, TUIApaTallMd, TOPEHUsA),
MOJIyYEHHE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE U XUMHYECKHE CBOMICTBa
(peakuuu rajoreHMpoBaHUS M HUTPOBAHMWs), NOJYYEHHE WU MPUMEHEHue. 10ayon:
cocmas, cmpoenue, (husuyeckue u XumuiecKue ceoUcmea (peaxkyuu 2an02eHupo8anusl u
HUMPOBAaHuUs), nomyyenue u npumerenue. TOKCUYHOCTh apeHOB. I'eHeTHuyeckasi CBS3b
MEXIY YII€BOAOPOIaMHU, PUHAIIECKAIIMMH K Pa3IUYHBIM KIJIACCaM.



[IpupoaHbIe CTOYHUKY YIII€eBOOPOAOB. IIpupoaHbIil a3 1 monyTHbIE HEDTAHBIE
ra3bl. Hetb 1 e€ npoucxoxaenue. CnocooOsl nepepadoTKu HEPTHU: IEPETOHKA, KPEKUHT
(TepMuyeckuid, KaTaquTUyeckuil), nuponus. I[Iponyktel nepepaboTku HePTH, HUX
MPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIH yroib M HpPOAYKTHI €ro
nepepadoTKu.

OKCHEepUMEHTAJIbHBIE METO/Abl H3y4Y€HUs BEIIECTB W HUX MPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3laMu IUIacTMacC, KaydyKoB M pe3uHbl, Kosuiekuuu «Hed1b» u
«YTronb», MOJAEIUPOBAHUE MOJIEKYJl YIJIEBOJOPOAOB M TallOr€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYYEHUE ITHIICEHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHnie 3agaun.

Borumcienust o ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTMYeCTBa
UCXOAHOTO BEIECTBA WJIM TMPOJAYKTa pEeaKIUU [0 H3BECTHbIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH ).

Kucsopoaconep:xammue oprannyeckue coeMHEeHNs

[IpenenbHbIe OHOATOMHBIE CIUPTHI. METaHOM U ATaHOJ: CTpOoeHHE, HU3NUECKIE
U XMMHUYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMU METaJIaMH, TaJOre€HOBOJOPOJAAMH,
ropeHue), npuMeHenre. BogopoiHbie CBSA3M MEXy MOJIeKyJlaMu cnupToB. JlelicTBue

METaHOJIa ¥ ATAHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTUICHTIIMKOIb U TIUIEPUH: CTPOCHUE, PU3NUYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJECHUCTBUE CO IIEJIOYHBIMU METajUlaMH, KaueCTBEHHAas
peaKkiusi Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBre Ha opranu3M 4desioBeka. [IpumMenenune
[JIMIEPUHA U YTUICHTIIUKOJIA.

@DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
denona. [lpumenenue ¢genona.

Anbaerunsl U kemonsi. DopManbIeru, aleTanbIeTH]l: CTPOCHUE, GU3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMM OKHUCIEHUS W BOCCTAHOBIICHMS, KAaYECTBEHHbBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIPEACIbHBIE KapOOHOBBIC KHCIOTH.. MypaBbUHAs W YKCYCHas
KHUCIIOTBI: CTpOCHHE, (DU3MYecKne M XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIHE st
KJIacca KUCJIOT, Peakius 3TepuduKaium), moiydyeHue u npuMmeHenne. CteapuHoBas u
OJIEMHOBAS KUCJIOTHI KaK MPEJACTABUTENH BBICIINX KApOOHOBBIX KHCIOT. Mblila Kak CONTu
BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JEHCTBHUE.

CnoxHble 3pupbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIOXKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenne xupoB. bruomornyueckast posib JKUPOB.

VYrreBoasl: cocTaB, KiacCHU(pUKAUS YTIEBOAOB (MOHO-, AU- W TIOJUCAXAPHUJIBI).
I'moko3a — mOpocrediivii MOHOcaxapua: OCOOCHHOCTH CTPOEHUS MOJEKYIIbI,
du3ndyecKkue M XUMHUYECKHE CBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom memu(ll),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcupa cepedpa(l), BocctaHOBIeHUE, OpOXKEHUE



TJIFOKO3bI), HAX0XJAEHUE B IPUPOE, TpUMEHEHUE, Onosoruueckas posib. dotocunTes.
DpyKTO3a KaK U30MEp IIIOKO3HI.

Kpaxman u nemnonosza Kak OpUpoAHble NoiuMepbl. CTpoeHuEe Kpaxmaia u
LEJUTI0JI03bl. DU3HYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaiia (THAPOiIN3, KaueCTBEHHAs
peaKIus ¢ UOJIOM).

OKCHEepUMEHTAJIbHBIE METO/Abl H3y4Y€HUs BEIIECTB W HUX MPEBPALLCHUN:
MpoBe/IeHHE, HAOII0IEHNE U OTTMCAHKUE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB,
KAUeCTBEHHbIE pPEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIEHHME JTaHONA OKCHAOM
meau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJAEMCTBHE TJIMIEPUHA C THAPOKCHUIOM
meau(ll)), anpaerngoB (OKHMCI€HME aMMHUAyHBIM pacTBOpoM okcuzaa cepebpa(l) u
ruapokcugom wMenu(ll), B3aummoneiicTBUE Kpaxmania C  HOAOM), TPOBEJICHHE
NPAaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHnlie 3agaun.

Borumciienus o ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTMYeCTBa
UCXOJHOTO BEIECTBA WJIM TMPOJAYKTa pEaKIUU [0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOIYKTOB PEaKInu).

AzoTcoaepxaiiie OpraHuueckiue CoeTMHEHUS.

AMUHOKHUCTOTHI Kak amM(OTepHble OpraHuyeckue coeauHeHus. duzmyeckue u
XUMUYECKHE CBOMCTBA AMUHOKHCIIOT (Ha MpUMeEpE MIUIMHA). bruosmornyeckoe 3HaueHue
aMUHOKHUCNOT. [lenTuasl.

benku kak mnpupoAHbIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTYypa O0elKkoB. XMMHUECKHE CBOMCTBA OEITKOB: THAPOIIN3,
JeHaTypalus, KaueCTBEHHbIE peaKIMi Ha OEKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HUX MPEBpalICHUN:
HAOJIIO/ICHUE W OINKMCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB IMpHU
HarpeBaHUHU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUS

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPENHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJISPHBIX COEAMHEHHM —
MIOJINMEPU3ALHMS U IOJTUKOHACHCALHS.

OKCHEpUMEHTAJIHBIE METOJABl M3yYEHUs BELIECTB W HX IPEBPALLECHUMN:
O3HAaKOMJIEHME ¢ O0pa3uaMy NPUPOJHBIX UM HMCKYCCTBEHHBIX BOJIOKOH, IIJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxXnpeaqMeTHBIX CBSA3EH MPU M3YYEHUH OPraHMYecKor Xumuu B 10
KJIACCE OCYILECTBIIIETCSI 4YEpe3 MCIOJIb30BaHHE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSTUH, SIBISIOIIUXCA CUCTEMHBIMHU JJISI OTHAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IHKJIA.



OOmue ecTeCTBEHHO-HAy4YHbIC TMOHSTHUS: SIBICHWE, HAy4YHBIA (akT, THIOTE3a,
3aKOH, TEOpHs, aHaIM3, CHUHTE3, Kiaccu(uKaims, MNEepHOANYHOCTh, HAOIIOJCHUE,
M3MEpEeHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwusuka: Matepusi, YHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHICCKHI
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (pu3mUeckue
BEJIUYHMHBI U €IUHUITBI UX U3MEPEHUS.

buonorusi: knetka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OWOIOTHYECKH aKTUBHBIC BellecTBa (OENKH, YIIIEBOABI, IKHPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE IMOPOABI, MOJE3HbIE HMCKOMAaeMble, TOIUIMBO,
PECYpCHI.

TexHomorusi: MUIIEBbIE MPOIYKTH, OCHOBBI PAIMOHATIBHOTO MHUTAHUS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHBIE M  KOCMETHYECKHE TMpemaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH

XuUMHUYECKH AeMeHT. AToMm. SAapo aroma, MU30TOMBI. DIEKTPOHHAS 000JI0YKa.
DHepreTuyeckre YpPOBHHU, MOIYPOBHH. ATOMHBIC OpOWTanmu, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacIpeiesieHUs JJIEKTPOHOB 110 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIIUSI aTOMOB.

[Tepnonnueckuit 3akoH u [lepuognueckas cucrema XuMH4YeCKuX 3aemMeHToB 1. 1.
MenpeneeBa. CBs3b IEPUOANMYECKOr0 3akoHa U [lepuoanueckoit CUCTEMbI XUMHUYECKUX
snementoB J[. WM. MeHneneeBa € COBpPEMEHHOW TEOPHUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CIOXKHBIX BEUIECTB MO rpynnaM W nepuoaaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMUYECKast CBsI3b. BBl XUMUYECKOM CBA3U (KOBaJIEHTHAs
HEMoJIApHAsi ¥ TOJIsApHAs, HWOHHAs, MeTauindeckas). MexaHu3Mbl 00pa30BaHHS
KOBaJICHTHOW XMMHYECKOU CBsi3M (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). Bomopoanas
CBA3b. BaeHTHOCTh. DNeKTpoOTpULATENbHOCTh. CTeneHb okucaeHus. IOHbI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJNEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
cocTaBa BeuecTBa. TUIBI KPUCTAUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[Tonatne o nucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PAacTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.



Knaccuduxanusa Heoprannueckux coenuHenuit. HomMmeHknaTypa HeopraHuueckux
BEIIECTB. ['eHeTMYecKas CBSI3b HEOPraHUYECKUX BEILIECTB, MNPUHAICKANMNX K
Pa3IMYHBIM KJIACCAM.

Xumuueckast peakuus. Kimaccupukanys XMuMUYECKUX peakliuidi B HEOPraHU4eCKON
W OPraHMYeCKOW XMMHUH. 3aKOH COXPAHEHHS] MacChl BEIIECTB, 3aKOH COXpPAHEHUS U
MPEBPAIIECHUS YSHEPTUU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtuMbie
peakuun. XuMHYEeCKOe paBHOBecHE. DAKTOPHI, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutnyeckas auccornuanus. CuibHble W ciiabbie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHAs, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX IMPEBPAIICHUN:
neMoHctpanusa Tabnui «llepuonndeckas cuctema Xxumudeckux sjiementoB [[. U.
MenneneeBay, H3ydeHHE MOJENeH KPHUCTATMYECKUX PEIIETOK, HAONIOACHUE W
OTHMCaHWEe JIEMOHCTPAIIMOHHBIX M JaOOPATOPHBIX OIBITOB (Pa3JIOKEHHE TEPOKCHIIA
BOJIOPO/JIa B MPUCYTCTBUHU KaTAIM3aTOpa, OMPEIACICHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCATBHOTO WHJAMKATOPA, PEaKIMM HWOHHOTO OOMEHa), MPOBEICHHUE
NpakTH4YecKol paboThl «BnusiHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTH XUMHUYECKOMN
peaKkIum».

Pacuérnble 3agaun.

Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLIHM, B TOM YHUCIIE TEPMOXUMUYECKHE
pPacy€Thl, pacy€Thl C UCIIOJIH30BAHUEM MOHATHS «MAacCOBAas JOJISI BELIECTBAY.

Heopranuueckast xumust

Hemeramnel. [lonoxenne nHemeraiioB B Ileproguyueckor CUCTEME XUMHUYECKUX
anemenTtoB JI. M. MenaeneeBa M OCOOCHHOCTH CTPOCHHUS aToMOB. Du3HYECKHE
CBOMCTBa HEMETANIOB. AJUIOTPONHUS HEMETAUIOB (HAa NPUMEPE KHUCIOPOJA, CEPBI,
docdopa u yriaeposa).

XWUMHYECKHE CBOMCTBA Ba)XKHEUIIIMX HEMETAIOB (Tajior€HOB, CEpPbI, a30Ta,
docdopa, yraepoga U KpeMHHUS) U UX COCIUHEHUN (OKCUIOB, KUCIOPOACOIACPKAIUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IprMeHeHne BaXXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamibl. Ilonoxenne wmeramnoB B Ilepuoanueckoil cucreme XHUMHUYECKUX
anemenToB [[. U. MenaeneeBa. OCOOGHHOCTH CTPOCHHUS DJIEKTPOHHBIX O0O0IOYEK
aToMoB MeTaioB. OOmue ¢u3udeckue cBoKcTBa MeTaioB. CIulaBbl METAIIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XHUMHYECKHE CBOMCTBA BAXKHEUIIIMX METAJJIOB (HaTpUH, Kallui, Kb, MAarHUH,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCTUHCHHUM.



O6mue cnocoObl monydyeHuss MeTaioB. [IpumeHeHue MeTamuioB B OBITY H
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHHUS BEIIECTB U UX MPEBPAICHUIN: U3yUCHUE
KoJulekuuu  «MeTtamibl W CIUIaBb»,  OOpa3lOB  HEMETAIOB,  PEILCHUE
AKCTIEPUMEHTAIBHBIX 3aJlad, HaONIOJCHUE U ONHCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMNBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA AQIIOMUHHS C PacTBOpaMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

Pacu€rHble 3anaum.

Pacuétel maccel BemiecTBa wid oObEMa Ta3oB IO H3BECTHOMY KOJHMYECTBY
BEII[ECTBA, MacCe WM 00bEMY OJHOTO U3 YUYACTBYIOUIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BbéMa, KOJIMYECTBa BEIIECTBA) MPOIYKTOB PEaKIMU, €Cli OJHO U3 BEIECTB
UMeeT MPUMECH.

XuUMUS U )KU3Hb

Ponp xumuu B 00€CEUEHHH SKOJIOTHYECKOM, DHEPreTHYECKONW | MHINECBOMN
0€301acHOCTH, Pa3BUTHU MeAUITUHBL. [IOHATHE 0 HAYYHBIX METO/1aX MTO3HAHMSI BEIICCTB
U XUMUYECKUX PEaKITUH.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO IMOJTYyYEHHS
BaKHEUIIIUX BEIICCTB.

UYenoBek B MUpE BELIECTB U MAaTEPHAIIOB: BaXKHEUIIINE CTPOUTENBHBIE MaTEPHUAIIBI,
KOHCTPYKLIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepHalibl s
AIIEKTPOHUKH, HAHOMATEpHAaJIbl, OPTaHUYECKUE U MUHEPAJIbHBIE YI00OpEHUSI.

XUMHUST W 3I0pOBbE UEJIOBEKAa: IMPaBHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuja OE30MACHOTO MCIONb30BAaHUS MPENapaToB OBITOBONM XUMHUU B
[IOBCEIHEBHOM KU3HMU.

MexrpeaMeTHbIE CBSI3H.

Peanuzanys MeXnpeaMeTHBIX CBSI3eH NMPH W3YYEHUU OOIIeH M HeOpraHMYeCKOMn
xumuH B 11 Kimacce ocyiiecTBisieTcs 4epe3 UCIOIb30BaHNEe KaK OOUIUX €CTeCTBEHHO-
Hay4YHbIX TOHSTUH, TaK W TOHITUH, SBJISIOMIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TIOHATHS: HAay4YHBIA (akKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalIM3, CHUHTE3, KilacCUpUKalUs, TEPUOJUYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®usnka: maTepusi, SHEpPrusi, Macca, aToOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOI, PaJUOAKTUBHOCTb, MOJIEKYJIa, YHEPreTHUECKUN YpPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BeIIeCTBA, (M3MUECKHE BEIUYMHBI M EAUHUIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kneTka, opraausM, 3KocucTema, brnocdepa, Makpo- 1 MUKPOITIEMEHTHI,
BUTAMUHBI, OOMEH BEILIECTB B OpPraHU3ME.



['eorpadusi: MuHepanbl, TOpHbIE NOPOABI, IOJIE3HBIE HCKOMAeMble, TOIJIUBO,
PECYPCBL

TexHomorus: XuUMHUYECKass NPOMBIIIIEHHOCTh, METAJUIyprus, IPOU3BOJCTBO
CTPOUTENIBHBIX MATEPHAJIOB, CENbCKOXO3AMCTBEHHOE NPOW3BOACTBO, MHIIEBAs
MIPOMBIIIJIEHHOCTb, dbapmaneBTHYeCKas MIPOMBIIIJIEHHOCTb, IIPOU3BOJCTBO
KOCMETHYECKUX  IPENapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
ANIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHUS
oOydJarolmuMucs MporpaMM  CpeAaHero  obmiero oOpa3oBaHusl  (JUYHOCTHBIM,
MeTaInpeMETHBIM U MpeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM ISl pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI IPOrPaMM CpEIHEro oOuero ooOpa3oBaHUs
ABJIAETCS CUCTEMHO-AESTENbHOCTHBIN TOJIXO/I.

B cooTBeTCTBMM € CHUCTEMHO-AESTENBHOCTHBIM TIOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHET0 OOIIEro
00pa30BaHus BbIJECICHBI CIEAYIOLIME COCTABIISIIOIME:

OCO3HAHHUE OOYYAIOIIMMHUCSA POCCHHCKONW TPAXKIAHCKONW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHUE BHYTPEHHHUX YOEXKIEHUU JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAMH, NPHUCYIIUMH I€JIOCTHOM
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HaJIMYKeE MPaBOCO3HAHUS SKOJIOTHYECKOM KYIbTYpPhl U CIOCOOHOCTH CTABUTD IIEJIH
U CTPOUTH KM3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS IIPEAMETA « XUMHUSI» JOCTUTAOTCS B €IUHCTBE
y4eOHOM M BOCIHUTATEIBHOW NEATETFHOCTH B COOTBETCTBHUU C T'yMaHHUCTHYECKUMHU,
COIIMOKYJIbTYPHBIMHU, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U HJI€AJIaMH POCCUICKOTO
IpaXKIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE HOPMaMU U MPABUIIAMU TTOBEICHHSI,
CIIOCOOCTBYIOIIMMH TpOIIECCaM CaMOIO3HAHHUSA, CAMOPA3BUTHS W HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHUS  mpeaMera «XUMHSD»  OTPaKaroT
c(hOpPMHPOBAHHOCTh OMNBITA TIO3HABATENBFHOM W  MPAKTHUYECKOW JIESITEIIbHOCTH
00y4YaromuXcs M0 peaau3aiuy IPUHITHIX B 0011eCTBE IIECHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS OOYyYaloIIUMHCS CBOMX KOHCTUTYLHOHHBIX IMpaB M O00S3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

IPEACTaBICHUS O COLIMAIIBHBIX HOPMaX U MPaBUIIaX MEXITMYHOCTHBIX OTHOLIEHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESTEIBHOCTH MPU CO3JaHUM YYEOHBIX
MIPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a7a4, BBIIOJHEHUH XUMUYECKHX
AKCIIEPUMEHTOB;



CIOCOOHOCTU MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTyMEHTHI
JIPYTUX OpU aHAJIU3E PA3IMUHBIX BUJOB YUCOHOU NESITENHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOT'O  OTHOIIEHHS K HCTOPUYECKOMY U HAyYHOMY HACJIEIHIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TIPoIlecCCy TBOpYECTBA B 0OOJACTU TEOPUHM M MPAKTUYECKOTO
MPUMEHEHUS] XUMHUHU, OCO3HAHUSI TOrO, UYTO JOCTHIXKEHHS HAyKU €CTh pe3yJibTat
JUTUTENIBHBIX HAOIIOACHU N, KPOTIOTJIUBBIX IKCTIEPUMEHTATIBHBIX TOMCKOB, IIOCTOSTHHOT'O
Tpy/Jla Y4EHBIX U MPAKTUKOB;

WHTEpEeCca M MO3HABAaTEJIbHBIX MOTUBOB B MOJYYCHUHU M TMOCJIECAYIONIEM aHAIN3E
uH(OpPMaIIMK O MEePEIOBLIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUSI, dTUYECKOTO TTOBEJICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYyAIlUW, CBA3aHHBIE C XUMHYECKUMH SIBICHUSAMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI
U 1ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TTOBEICHUE U TTOCTYIKUA CBOMX TOBAPUIIEH C MO3UITUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MMOHUMAaHUSI IIEHHOCTEH 3/J0pOBOT0 U 0€30MMacHOT0 00pa3a )KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UUECKOMY W TICUXHYECKOMY
310pPOBBIO;

cOOJIIOICHUST TpaBUJI OE€30MacHOr0 OOpalieHuss C BellecTBaMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMaHMUSI IIEHHOCTH MPABWIT MHANBUIYAJIBHOTO M KOJUICKTUBHOTO O€30I11acHOTO
MOBEJICHUS B CUTYaLUIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIIOJICH;

OCO3HAHHUS TOCIEACTBHI M HENPHUATHS BPEIHBIX NPHUBBIYECK (yHOTpeOIeHUs
AJIKOT'0JIsl, HAPKOTUKOB, KYpEHUsI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeIOBATEIbCKOM
NEATeIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJAX JIEITCIBHOCTH,

YCTAHOBKM Ha aKTMBHOE€ y4acTHE€ B PEIICHUU MPAKTHYECKHUX 3a7ad COLMATbHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpECa K MPAKTUICCKOMY H3YICHUIO TPOPECCHI Pa3TnIHOT0 PO/ia, B TOM YHCIIC
Ha OCHOBE MIPUMEHEHHUS MIPEIMETHBIX 3HAHUHN 110 XUMUM;

YBOKEHUS K TPYAY, JIOASAM TPyJa U pe3yiabTaTaM TPYAOBOH JeATEIHbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYATLHON TPACKTOPUH 00Opa30BaHUS,
Oynymie mpodecCud M pealn3alu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YUYETOM



JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XUMHUM, HHTEPECOB U NOTpeOHOCTEM
00IIIeCTBa;

6) 3K0JIOTNYeCKOr0 BOCIIUTAHMS :

AKOJIOTUYECKHU 1IeJ€COO0Pa3HOr0 OTHOIIEHUS K MPUPOJIe, KAaK HCTOUYHHUKY
CyILIECTBOBaHHMS )KU3HH HA 3€MIIE;

NOHUMAaHUSI TJIO0ATBLHOTO XapakTepa HSKOJOTHYECKUX MPoOJIeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOJMMOCTH HCIIOJIb30BaHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO MTPUPOAOTIOIH30BAHUS;

AKTUBHOTO HEMPUSTUS NEUCTBUM, MPUHOCIIIUX BPEJ OKPYXKAIOIIEH NPUPOIHOMN
cpene, yMEHUs MPOTHO3UPOBATH HEOJArOMPHUSTHBIE ASKOJOTHMYECKUE TMOCIEICTBUS
npeANpUHUMAEMbIX JECHCTBUM U MPENOTBpAIATh UX;

HaJIM4us Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, IKOJOTUYECKOW KYIbTYpHI,
ONbITa JAEATEIIBHOCTU SKOJIOTUUECKOW HAMpPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
UMHU B TIO3HABATEILHON, KOMMYHUKATUBHON M COLIMAJIBHOM MPaKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH HICOJOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTA  MHMPOBO33PEHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS crieu(UKN XUMHUH KaK HayKH, OCO3HAHMs €€ PoJju B (popMuUpoBaHUU
PaAIMOHAILHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO TMPEACTaBlIeHUs 00
OKpYKaIOIIEM MUPE KaK O €IMHCTBE MPHUPOJBI U YEJIOBEKAa, B MTO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U perieHruH MpoodiieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO00M 3HAUUMOCTU XHUMUU VI COBPEMEHHOM ITUBUIIM3AIINN: B
e€ TYMaHHCTHYECKOW HAIpaBJICHHOCTH W BaXXHOM pOJM B CO3JaHUU HOBOW 0asbl
MaTEpPUAIbHON KYJIbTYPBI, PEIICHUH TI00ANbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEJIOBEYECTBA —  CBHIPbEBOM, DHEPreTUYECKOW, THINEBOM M  DKOJOTHYECKOU
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, OOCCIICYCHUH YCJIOBHM YCIEUTHOTO TpyJda U
HKOJIOTUYECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MIOHUMAaHUS CYIIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BAaTh MOTydaeMble
3HAHUS IJI1 aHAJu3a U OOBSICHEHUS SIBJICHUN OKPYKAIOMIETO MUpPA U MPOUCXOASIINX B
HEM W3MEHECHHH, YMEHHS JleJlaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C MENBI0 TIOTYYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIb30BaTh XUMUYECKUE 3HAHMS JIJIST PEIICHUS
mpo0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOM JESITENbHOCTH,



TOTOBHOCTH U CIIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHHUIO,
K aKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUU MO XMMUU B COOTBETCTBUU C KU3HEHHBIMHU
MOTPeOHOCTAMU;
MHTEpECa K OCOOEHHOCTAM TpyJa B pa3iMyHbIX cdepax npodeccrHoHaIbHON
NeSATeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS Yy4eOHOro MpeaMeTra «XHUMHS» Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMBIC TUIST dbopmupoBaHus MHUPOBO33PECHUS oOyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TMOHATUS, OTPaKAIOIIUE
IEJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cCHeuupuKy METOJOB IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, JHEPTHUsl, SIBICHUE,
npollecc, CUCTeMa, HaydHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeAOBaHNE, HAOIIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yHUBEpCaJibHbIe y4eOHbIe JelcTBHS (MO3HABaTENIbHbIC, KOMMYHHUKATHBHEIE,
peryisTuBHBIC), obOecreunBaromne GopmMupoBanue GyHKIIMOHATBHONW TPAMOTHOCTH U
COITMATbHOM KOMITETCHITUN 00YyYaroImmnXCs;

CIOCOOHOCTh OOYYArOIIUXCS MCIOJB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHYECKHUE 3HAHUS M YHUBEpPCAJIbHbIC yUeOHbIC ACHCTBUSI B ITO3HABATEILHON
U COLIMAJIBHOM TTPaKTHKE.

MeTtanpeaMeTHbIE  PE3yJbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMH JICHCTBUSIMHU.

OBJaieHNe YHUBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMHY JI€MCTBUSIMHU:

1) 6a30Bble JJOrHYecKHe AeidCTBUS:

CaMOCTOSITEILHO (POPMYITUPOBATH U AKTYATU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

ONpeAessaTh IeIu JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU UX
JTIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpHbIE MPU3HAKU TOHATHUH M YyCTAaHABIMBATh WX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIIUE TOHATHS JUISI OOBSICHEHUS OTICIbHBIX (DaKTOB H
SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPHH JUIA KIaCCU(DHUKAIIMK BEIICCTB U XUMHUYSCKUX
peaKiuu;

yCTaHaBJIUBATh MPUUNHHO-CIICICTBEHHBIC CBSA3M MEXK]1y M3Yy4aeMbIMU SIBICHUSIMHU;

CTPOMTH JIOTHYECKHE pacCyXAeHUs (MHIYKTUBHBIC, JEyKTUBHbIC, 10 aHAJIOTHH),
BBISIBISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B pPacCMaTPUBACMBIX SBIICHHSX,
bopMyTUpPOBATh BBHIBOJIBI U 3aKJIFOUCHUSI;



MPUMEHSITh B TIPOLIECCE TMO3HAHUSA, HWCIOJIb3yeMble B XHUMHUU CHUMBOJUYECKHUE
(3HaKOBBIE) MOJIENH, MPEOoOPa30BLIBATH MOJICNbHBIE MPEACTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) AJIEMEHTa, XuMHU4Yeckasi popMmyra, ypaBHEHUE XUMUUYECKON peakiuuu —
MpU  pEHICHWH YYEOHBIX TMO3HABATENBHBIX M TPAKTUYECKUX 3aJay, MPUMEHSTh
Ha3BaHHbIE MOJICIbHBIC TPEACTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMHUYECKUX PEaKIIUil.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJI€Th OCHOBAMHM METOJOB HAy4YHOTO TIIO3HAHUSA BEHIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynUpOBaTh IEIM U 3aJa4U UCCIICIOBAHUSI, UCTIOIh30BaTh MOCTABICHHbBIE U
CaMOCTOSITEILHO C(OPMYITUPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI JJIsI (HOPMUPOBAHUS THUIOTE3HI M0 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIAJ€Th HABBIKAMH  CAMOCTOSITEILHOT'O  IUUIAHUPOBAaHUS M MPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOJIONATh 3a XOJIOM
mpoiiecca, CaMOCTOSTENIBHO TIPOTHO3MPOBATh €ro  pe3ysbTaT, (HopMynupoBaTh
0000IIIeHNsT ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJbTaTOB HCCIICAOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTb  OMBIT  YYEHUYECKOM  HCCIEIOBATENhCKOW M MPOEKTHOM
NS TENBHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOATEILHOMY TMOHCKY
METOJIOB PEIIEHHUs MTPAKTUYECKUX 3a7a4, TPUMEHEHHUIO Pa3IMUYHbIX METO/I0B [TO3HAHUS.

3) paboTa ¢ nunpopMmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaUu (Hay4YHO-TIOMYJIsIpHAS
JTUTEpaTypa XUMUYECKOTO COJIEpKaHUs, CIPaBOYHBIE 1ocobusi, pecypcbl MHTepHeTa),
aHATM3UPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (OPM MPECTaBICHUS, KPUTHIECKU
OILICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(bopMyIHpPOBATH 3aMIPOCH] U TPUMEHSThH PA3JIMYHBIE METO/IbI PU TIOUCKE U 0TOOpE
uHbopMaIi, He0OXOAUMOI JIs1 BEIIOJHEHUS YI€OHBIX 3a/1a4 ONPeIeIEHHOTO TUTIA,

npuoOpeTaTh  OMBIT  MCHOJB30BaHHS  MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATEIHFHO BHIOUPATh ONTUMANBHYIO (OpMY TpeacTaBlIeHUs] MHGOPMAIUH
(cxembl, rpaduKH, TUArpPaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpPH pabOTE C XMMUYECKOU
uH(pOpMaIMeil: MPUMEHITh MEKIIPEAMETHBIC ((DU3MYECKIE U MAaTEeMAaTHYECKUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYpPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpENICTBA
HarJISIAHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH



3a/laBaTh BOIPOCHI MO CYILECTBY OOCYXIaeMOW TeMbl B XOJE Juajora W/Wiu
JIMCKYCCHUHM, BBICKA3bIBaTh WJEU, (POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIIHHO
BBIINIOJIHEHUS IIPEJIOKECHHOM 3a1a4H;

BBICTYIIaTh C TMPE3CHTALMEN PE3yJIbTAaTOB IO3HABATEIIBHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEJIbHO WJIA COBMECTHO CO CBEPCTHUKAMM IMPHU BBINIOJHEHUHU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKOW pPaOOThI MO HUCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peau3aluu y4eOHOTO MpoeKTa U (PopMyIupOBaTh BHIBOJABI MO
pe3yibpTaTtaM MNPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS MO3ULHUN B XOHE
o0CyXeHns U 0OOMEeHa MHEHUSIMHU.

OBJiaileHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU AeCTBUSIMH:

CaMOCTOSITEIBHO IUIAHUPOBAaTh U OCYLUECTBIISTH CBOK  IIO3HABATEJILHYIO
NEATENIbHOCTh, oOlpenessiss €€ LeJId MW 3a4a4yd, KOHTPOJMpOBaTb U IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBAaTh  MpeJjaraeMblii  ajJropuT™M  JIEUCTBUH  TpHU
BHITIOJIHCHUW  Y4YEOHBIX M  HMCCJIEAOBATENbCKUX 3ajad, BbIOMpaTh HaumbOolee
3 PeKTUBHBIN CIIOCOO UX pelIeHUs C YIETOM MOJTYyUYSHUs] HOBBIX 3HAHUMN O BEIIECTBAX
Y XMMUYECKUX PEAKIHUIX;

OCYILECTBIIATE CAMOKOHTPOJIb CBOEU IEATEIBHOCTH HAa OCHOBE CaMOaHaIU3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudyeckast XUMUsD) OTPaKaroT:

c(hopMHUPOBAHHOCTD IIPEACTABIECHUN 0 XUMHUECKON COCTABIISIIONIEH €CTECTBEHHO -
HAy4YHOW KApTUHBI MHpPA, pPOJIUM XUMHUHM B T[IO3HAHUU SIBJIECHUWA NPUPOIbI, B
(bopMHUPOBAaHUYU MBILIUICHHS U KYJIBTYPbI INYHOCTH, €€ (PYHKIIMOHATHLHON IPaMOTHOCTH,
HEOOXOMMOM JUIsl PEIICHUs MPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOMN CPELE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONME TIOHITHS (XMMHUUYECKHIM SJIEMEHT, aTOM, JJIEKTpPOHHAas 000J0uYKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, XHUMHUYECKas CBS3b,
CTpYKTypHasi ¢opmyna (pa3BEpHyTass M COKpalléHHas), MOJb, MOJIApHAas Macca,
MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKENeT, G YHKIIMOHATBHAS TPYIINA, paguKall, U30Mepus,
M30MEPBI, TOMOJIOTHYECKHM PAN, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOA U
a30TCOJICP)KAIIME  COCIUHEHUS, MOHOMEp, MOJHUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHMS); TEOpPUM U  3aKOHBI (TEOpusl CTPOECHUS
oprannueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHS] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUSA,
JIe)KallKe B OCHOBE NOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUU,



(pakTONOrMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, NOJYYEHHMHM U O€30IacHOM
MCIIOJIb30BAaHUM BAXXKHEHIIMX OpPraHMYECKUX BELIECTB B OBITY M MPaKTUYECKOH
NEeSTENbHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTh YMEHHUI BBISABIATH XapaKTEpHbIE MPU3HAKK MOHSITHI,
YCTaHABIMBATh HMX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE TIOHATHUS TPHU
OMHMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYeCKUX COeIMHEHU;

c(OpPMHUPOBAHHOCTh YMEHHUN UCIHOJb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJIS
COCTAaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOM) PopMy
OpraHMYeCKUX BEIIECTB U YPABHEHUN XMMUYECKUX PEaKlui, U3roTaBIMBATh MOJEIH
MOJIEKYJT ~OpPraHMYeCKHX BELIECTB i WUIIOCTPALUU UX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUW YyCTAHABIMBATh MPUHAJICKHOCTh H3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB M0 UX COCTABY M CTPOEHUIO K OINpPeAeIEHHOMY KJaccy/Tpyrie
COoeMHEHUN  (YrIeBOJOPOJbI, KHUCIOPOJ W  a30TCoJepKallue  COeAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS), JaBaTh MM Ha3BaHUS 1O CUCTEMaTUYECKON
Homenknarype (IUPAC), a Takke NpuBOIUTH TPUBUAIbHBIE Ha3BaHUSA OTACIIbHBIX
OpraHMYeCcKUX BELIECTB (ITUJICH, MPOMWIEH, AlETUJICH, ITHICHIJINKOIb, TJIULEPHUH,
denon, Qopmanbaeru, aneTanblIeruj, MypaBbUHAs KHCIOTa, YKCYCHas KHCIOTa,
OJIEMHOBasl KMCJIOTa, CTEAPUHOBAsI KMCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmal, HeJII03a,
TJIULIMH);

c(OpPMUPOBAHHOCTh yYMEHHUS OINpPEAENsATh BHUIbl XMMHYECKOH CBA3M B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

cOPMUPOBAHHOCTh YMEHHUS IMPUMEHSATh IOJIOKEHHUS TEOPUH  CTPOCHMUS
oprannueckux BemiectB A. M. BytnepoBa 1 oObSICHEHHS 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE, PU3NUECKUE U
XUMHYECKUE CBOMCTBA TUIIMYHBIX MPEJCTABUTEIEH Pa3INUHbIX KJIACCOB OPTaHUYECKUX
BellecTB (METaH, 3TaH, STUJIEH, IPOIWJIEH, alleTuiIeH, OyTaauen-1,3, meTundyTaaueH-
1,3, 6eH307, METaHOJ, 3TaHOJ, ATHJIEHIJUKOJIb, INIHLEPHH, (EHOJ, aleTaabAerui,
MypaBbUHAsl U YKCyCHas KHUCIOTHI, TJIFOKO3a, Kpaxmall, LEJUIFJI03a, aMHUHOYKCYyCHas
KHCJIOTA), WJUIFOCTPUPOBAaTh TI€HETHYECKYIO CBSI3b MEXKIY HHUMHU YpPaBHEHHSIMU
COOTBETCTBYIOLIUX XUMHUUECKHUX PEAKIMI ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(OpMUPOBAHHOCTh YMEHHs XapaKTepU30BaTh HCTOYHHKHU YTIIEBOAOPOTHOTO
ChIpbsi (HEDTh, TPUPOIHBIN Ta3, Yroib), CIIOCOOBI UX MEPepabOTKH U MPAKTUYECKOE
IIPUMEHEHHUE POAYKTOB IepepadbOTKH;

cOpMUPOBAHHOCTh YMEHMHA MPOBOAUTH BBIUMCICHHUS IO XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00OBEMA, KOJIMYECTBA HCXOJHOTO BEUIECTBA WM MPOAYKTa
pEaKINH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 HCXOIHBIX BELIECTB WU
MIPOJYKTOB PEAKIIUN );



c(hOpMUPOBAHHOCTh YMEHUHN BIAJETh CUCTEMON 3HAHUM 00 OCHOBHBIX METOAAX
HAay4YHOI'O MO3HAHMS, UCTIOJIb3YEMBIX B XUMHUH MPU U3YYEHUH BELIECTB U XUMUYECKUX
ABJICHUN (HAONMIO€HNE, U3MEpPEHUE, SKCIEPUMEHT, MOAEIUPOBAHUE), HCIOIb30BAThH
CHUCTEMHBIC XMMHUYECKUE 3HAHUS JJIS1 PUHSATUS PEIIEHU B KOHKPETHBIX KM3HEHHBIX
CUTYalMsIX, CBSI3aHHBIX C BEILIECTBAMU U UX MPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOJIOAATh MpaBWIa TOJIB30BAHUS XUMHUYECKOM
nocynod u J1abopaTOpHBIM OOOpYIOBAaHMEM, a TaKXke IMpaBWia oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIIOJTHEHUIO J1A00PATOPHBIX
XUMHUYECKHUX OIbBITOB,;

chOpMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH W  BBINOJHITH  XUMHYECKUM
IKCIEPUMEHT (TPEeBpaIlieHUsI OPTraHMYECKUX BEIIECTB NMPH HArpEeBaHUU, MOJIYUYEHUE
ATUJICHA M U3YYE€HHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIIMM OPTaHUYECKHUX BEIIECTB,
JieHaTypalusi 0eJIKOB MpU HarpeBaHUU, IIBETHBIC peakiuu OEJIKOB) B COOTBETCTBUU C
paBWJIaMH TEXHUKUA O€30MaCHOCTH MPHU OOPAIEHUHU C BEIIECTBAMH U JabOpaTOPHBIM
0o00OpyZ0OBaHUEM, NPEICTABISATh PE3YJIbTaThl XMMHYECKOTO JKCIEpUMeHTa B (dopme
3alUCH YPaBHEHHU COOTBETCTBYIOIIMX PEaKIuid U (pOpMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHUW KPUTHYECKA  aAHAIM3UPOBATH  XUMHYECKYIO
uHpOpMAIINIO, TIONyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHUM coOmo1aTh MpaBUJIa HKOJIOTUYECKHU
11eJIeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOM ACSATEIBHOCTH B LIENSAX COXPAHEHUS
CBOEr0 3JI0POBbS W OKPYXKAIOUIEH NPUPOJHOM Cpelbl, OCO3HaBaTh OMNACHOCTH
BO3JICCTBUS HA KMBbIE OPraHU3MbI ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, IOHUMAS
cmbicn mokazatens IIJIK, moscHAT, Ha mnpumepax CrnocoObl YMEHBIICHUS U
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi OOYYaOIIUXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3]I0POBbS: yMEHHE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHHUS BEIIECTB U
XHUMHYECKUX SBJICHUM;

JUTSL CTIETIBIX M CTTA0OBHUASIIUX OO0YYaIOIUXCS: YMEHHE MCIIOIb30BaTh pelbeHO-
TOUCUYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumMmudeckux GopMyt.

11 KIIACC

[IpenmeTHbIe pe3ynabTaThl OCBOSCHHS Kypca «OOImas U HeOpraHUudecKas XUMUSI
OTpa)XaroT:

chOpMHUPOBAHHOCTh  MPEJACTABICHUH: O  XHMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJU XUMHUHU B MO3HAHUM SIBIICHUU MPUPOIBI, B
(GbOopMUPOBAHUY MBIIIIJIEHUS M KYJIBTYPBI JIMYHOCTH, €€ (yHKIIMOHATBHOW IPaMOTHOCTH,



HEOOXOIUMOM [IJIsl PEIICHHsS] MPAKTUYECKUX 3a7a4 U DKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U IPUPOIHOM CPELE;

BIIAJICHUE CUCTEMOU XHMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONIUE IMOHATUSA (XMMHYECKUH BJIEMEHT, aToM, wu3orom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJEKYyJIa, MOJIb, MOJSPHBIA 00BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUSA, XUMUYECKasl CBS3b
(KoBaJieHTHAsl, MOHHAsl, METaJUInuecKasi, BOJOPOJHAs), KpUCTAJUIMUECKas pPEIIETKa,
TUANBl ~ XUMHYECKUX  PEAKLUMM,  pacTBOP,  DJIEKTPOJMUTHI,  HEINEKTPOJIUTHI,
AJEKTPOJIUTHYECKAsT ~ JUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakIuu, XHUMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON NUCCOLMAlIMu, nepuoanueckui 3akoH Jl. . MenneneeBa, 3akoH
COXpPAaHEHHUS] MaCChl BEIIECTB, 3aKOH COXPAHECHUS U TMPEBPAIICHUS DSHEPTUU TPHU
XUMUYECKUX  PEaKUUsiX), 3aKOHOMEPHOCTH, CHMBOJUYECKUH  S3BIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHMS, JIE€kKAIUE B OCHOBE IOHMMAHHUS MPUUYUHHOCTA U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, TMOJY4YCHUU M OE30MaCHOM HCIOIb30BAaHUU BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTHUECKOM JEATETLHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHUN BBIABISATH XapaKTEpPHbIE TNPHU3HAKWA TOHSTHH,
yCTaHABIMBAaTh WX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME TMOHATHUS TpHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCMOJb30BaTh XHUMHUYECKYH) CHMBOJIUKY ISt
cocTaBjeHHUs (OPMYIT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKINH, CUCTEMAaTUYECKYIO
Homenkiarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX
BelllecTB (yrapHblii ras3, YyrjeKuCIbld ra3, aMMMak, raméHasi U3BECTb, HeTali¢Has
U3BECTh, TUTHEBASI COMA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OIpPEACIATh BaJCHTHOCTh M CTEIEHb OKHCIICHUS
XUMHUYECKHX JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU CBSI3HU
(KoBaJICHTHAsl, HOHHAs, METAJUIMYecKas, BOJOPOJHAs) B COCAMHEHUSX, THII
KPUCTAUTMYECKOM pelIETKU KOHKPETHOTO BelllecTBa (aATOMHAs, MOJICKYJIsipHasi, MOHHAs,
METaJUIMYeCKas), XapakTep Cpelibl B BOAHBIX pacTBOPaX HEOPraHWUUYECKUX COCIMHEHUN;

c(hopMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHUICCKUX
BCIIIECTB II0 MX COCTABY K ONPEACIEHHOMY KJIACCY/TPYINIE COSAUHEHUM (IIPOCTHIC
BCIIECTBA — METAJIBI M HEMETAaJUIbl, OKCHIbI, OCHOBAHHS, KHCJIOTHI, aM(pOTCPHBIC
TUIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKpBIBaTh CMBICT Teproaudeckoro 3akona J[. U.
MenpeneeBa W JEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKIUU;

c(hopMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaATh JJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3J1eMeHTOB |—4 mnepuomoB Ilepuoguueckoil CHCTEMBI XUMHYECKHX



anemenToB /1. 1. MeneneeBa, HCIOB3YsI MOHITHS «S-, P-, 0-3JICKTpOHHBIC OPOUTATHY,
«OHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKHUX JIEMEHTOB M MX COCIUHEHUHU MO nepuojaam u rpynmnam [lepuoguueckont
CHCTEMBI XUMHYECKUX 3eMeHTOB J[. 1. MeHnnemneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh (OMUCHIBAThH) OOIINE XUMHUYECKUE
CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB, IOATBEPKIATh
CYIIECTBOBAHME TE€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMHU BEIIECTBAMU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATh XUMHUYECKHE PEaKIUu IO
pa3IUYHBIM TpU3HAKaM (YUCIYy M COCTaBy pEarupyrolux BeEIIeCTB, TEIJIOBOMY
ahdekTy peaxkiuu, U3MEHEHUIO CTETNEHEW OKHUCIEHUSI DJIEMEHTOB, OOpaTUMOCTH
peaKkIuy, y4acTUIO KaTaJIu3aTopa);

c(hOopMUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIUN Pa3IMYHBIX TUIIOB,
MOJIHBIC M COKpAIllEHHBIC YPAaBHEHUS PEAKIUi MOHHOTO OOMEHa, YUYMTHIBAsK YCIIOBUS,
IIPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHIIA;

chOpMUPOBAHHOCTh ~ YMEHHUM  MPOBOAUTH  PEAKIHUH,  IOATBEPIKIAIOIINEC
KAueCTBEHHBIN COCTaB Pa3IMUHbIX HECOPTAaHMYECKUX BEILIECTB, PACTIO3HABATH OINBITHHIM
MyTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHH  pacKpblBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAaHOBHTEJBHBIX PEAKIIMI MMOCPEACTBOM COCTABIIEHUS AIEKTPOHHOTO OalaHca 3TUX
peaKkiuu;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakluy OT Pa3iNYHbIX (AKTOPOB; XapaKTEP CMEIICHHUS] XMMUUYECKOTO0 PAaBHOBECHS B
3aBUCUMOCTHU OT BHEIIHETO Bo3AekcTBu (mpuHiun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUECKHUE MPOIECCHI, JIEIKAIITUE
B OCHOBE MPOMBIIUIEHHOIO IIOJYy4Y€HUsI CEPHOW KHCIOTBI, aMMHaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHIIUIIAX U SKOJIOTHYECKUX
mpoOaemMax XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHUH MMPOBOIUTH BHIYUCIICHHS C HCTIOJIb30BAHUEM TTOHATHUS
«MaccoBas J0JIsl BEIIECTBA B pACTBOPE», 00bEMHBIX OTHOIIICHHUH Ta30B MPU XUMUYECKUX
peaknusIX, MacChl BENIECTBA WU 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce uiu 00bEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMH BEIIECTB, TETIOBOTO A dekTa
pEaKIUK HA OCHOBE 3aKOHOB COXPaHEHUS MACChI BELIECTB, IPEBPALICHUS U COXPAaHECHUS
JHEpIuy;

c(hOpMHPOBAHHOCTh YMEHHH COOIOATh MpaBUjia IOJB30BAHUS XUMHUYECKOMH
nocynod u JabopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXke IMpaBUiia oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C HWHCTPYKUUSIMHU IO BBIIOJTHEHUIO JA00OPATOPHBIX
XUMHUYECKHUX OIBITOB;



c(hOpMUPOBAHHOCTh yYMEHUWM TUJIAHUPOBATH W  BBIMOJHITH  XUMHYECKHUI
AKCIIEPUMEHT (pa3oXKEeHUEe NEPOKCHAA BOAOPOAA B NPHUCYTCTBUM KaTallu3aTopa,
ONpENENIEHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA,
BIIMSIHUE PA3IMYHBIX ()AKTOPOB HA CKOPOCTh XMMUYECKOU pPEaKIUU, PeaKliui HOHHOTO
oOMeHa, KaYeCTBEHHbIE PEeaKIMU Ha CyIb(paT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATUOH
aMMOHHUSI, PEIICHUE OKCIEPUMEHTAIbHBIX 3aJad 1o TeMaM «MeTamibl» U
«Hemeranibl») B COOTBETCTBUU C MPABWIIAMU TEXHUKH O€30MaCHOCTU MPU OOpaIieHUun
C BelleCTBAMH U JIaOOpPaTOPHBIM OOOPYJOBAaHHMEM, TMPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTA B (hOpMeE 3alMCU YPaBHEHUI COOTBETCTBYIOIINX PEAKITUMA
U (hOpMYyJIUPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUW  KPUTHUYECKA  aAHAIU3UPOBATH  XUMHYECKYIO
uHopMalMIO, TIOJYyYaeMYK U3 pa3HbIX HMCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKauu, THTepHET U Ipyrux);

c(hopMUPOBAHHOCTH YMEHUI cobroaaTh npaBuia 9KOJIOTUYECKHU
11e71€CO00Pa3HOTr0 MOBEICHUS B OBITY U TPYJIOBOH JNEATEIBHOCTH B LIEJISIX COXPAHCHUS
CBOEr0 3JI0POBbS W OKPYXKAIOUIEH NPUPOJHOM Cpenbl, OCO3HaBaTh OMACHOCTH
BO3JICCTBUS HA JKUBBIC OPraHU3MBbI OINpPEJEIEHHBIX BEIIECTB, MOHHMAs CMBICI
nokazatens [1JIK, mosicHaTh Ha npuMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIICHUS
UX BPEIHOTO BO3JIEUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsi OOYYaIOIIUXCS € OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbs: yMEHHE
OPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHMS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUTSL CIIETNBIX M CTA0OBHUASIIUX O0YYaIOIUXCS: YMEHHUE MCII0JIb30BaTh pelabeHO-
TOYCUHYIO cucTeMy o0o3HaueHui JI. bpaiins mis 3amucu XumMudeckux GopMyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (PPOBbHIE)

Ne n/n NPorpamMmbl Bcero Konrpoaeusie | IpaxTieckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4eCKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOCHHS OPTaHUUYECKUX COSMHEHUN A. 3 https://lesson.edu.ru/04/10
M. bytiepoBa
[Ipenmer oprannueckoit xumuu. Teopust
1.2 CTPOCHHS OPTAaHWMYECKUX COSAMHEHUN A. 3 https://lesson.edu.ru/04/10
M. bytiepoBa
Hroro mo pazueny 6
Pa3znes 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABl — aJTKAHbBI 2 https://lesson.edu.ru/04/10
2.2 HenpezeibHbie yriesoiopoe!: akeHsl, 6 1 https://lesson.edu.ru/04/10
AJIKaJVEHBbI, AIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2 https://lesson.edu.ru/04/10
24 TIpUPOMIHEIC HCTOUHUIH YTICBOMIOPOIOB 1 3 1 https://lesson.edu.ru/04/10
UX TmepepadboTKa
Hroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
3.1 Cnuptel. eHon 3 https://lesson.edu.ru/04/10
3.2 Ambaeruit. Kapbosossie kucaorst 7 1 https://lesson.edu.ru/04/10
CrnosxHble 3¢upsl
3.3 VraeBoanl 3 1 https://lesson.edu.ru/04/10
Hroro no paszneny 13
Pa3nes 4. Asorcoaepskaiue OpraHu4ecKue CoOeJHHeHHUs1
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 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
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hroro no pazaeny

Paspnen 5. BoicokoMoJIeKYISIpHbIE COeIMHEHUSA

5.1 | Mnacrmaccer. Kayayku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazgeny 2
OBLLEE KOJMYECTBO YACOB 10 27

[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/n NMPOrpaMmblI Bcero Kontpoarnpie | - Ipakriteckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenne atoMoB. [leprnoanyeckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3 https://lesson.edu.ru/04/11
anemeHToB J[. 1. Menneneera
1.2 Crpoenne pemectsa. Muoroobpasue 4 https://lesson.edu.ru/04/11
BEIIECTB
1.3 XUMHUYECKUE PEaKIHH 6 1 1 https://lesson.edu.ru/04/11
Wroro mo pazueny 13
Paznea 2. Heopranmyeckasi XuMusi
2.1 Mertanibl 6 1 https://lesson.edu.ru/04/11
2.2 Hemeranmsl 9 1 1 https://lesson.edu.ru/04/11
2.3 (B35 HCOPIaHHMUCCKHX 1 OPIaHHUCCKHX 2 https://lesson.edu.ru/04/11
BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ‘ XUMHUs ¥ KU3HD 4 https://lesson.edu.ru/04/11
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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11 KVIACC

KoauuecTBO 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
n/n Tema ypoxa Bcero Koutposbnpie | Tpaxkruyeckue u3yueHusi | oOpa3zoBaTesibHbIE PECYPChI
padoThI padoTsI

XUMHUYECKUH dIIEMEHT. ATOM. https://lesson.edu.ru/lesson/20b1df2e-
1 DneKTpoHHas KOHPUTyparus 1 6ce4-435b-b6dc-

aTOMOB 5155d30a45fa?backUrl=%2F04%2F11

[Tepuonnueckuii 3aKOH U

ITepnoandeckas cucrtema

xnﬁnq:cmx smementos 1. U https://lesson.edu.ru/lesson/e7d48881-
2 T 1 055d-49da-a49c-

Menperecsa, ux cAsb ¢ 7375c3003397backUr|=062F04%2F 11

COBPEMEHHOU TEOpHEH CTpOeHUs

aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHYECKHUX JJIEMEHTOB

H UX COCIUHEHHUH 10 TPpyHIiaM 1

A pyn https://lesson.edu.ru/lesson/e7d48881-

3 nepuoiaM. 3HaA4CHUE 1 0550-49da-a49c-

TICPHOMHCCKOTO 3AKOHA U 7375¢3d033e97backUr|=9%2F04%2F11

CHCTEMBI XUMUYECKHX

anemenToB JI.M. MenaeneeBa B

pPa3BUTHUU HAYKU

CrpoeHue BelecTna.

Xumudeckas CBsI3b, €€ BHIBL, https://lesson.edu.ru/lesson/2859ec02-
4 MEXaHU3MbI 00pa30BaHUs 1 8ecd-4cd8-8531-

KOBAQJIEHTHOM CBS3H. edad962608fb?backUrl=%2F04%2F11

Bonopoanas cBs3b

BaneHTHOCTE.

DIEeKTPOOTPULIATEIBHOCTb. https://lesson.edu.ru/lesson/a9c9a6le-
5 CreneHn okucieHus. BemecTBa 1 e387-4ffe-bcfb-

MOJICKYJIAPHOT'O U
HCMOJICKYJIAPHOTO CTPOCHUSA

aca9c7241b21?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11

[TonATHE O AUCTIEPCHBIX
cucremax. Mcrunnsie n

https://lesson.edu.ru/lesson/8ae38be6-

6 KOJUTOUIHBIE PACTBOPHI. e06f-4fae-9729-

MaccoBast 10J1s BENIeCTBa B 69903109f968?backUrl=%2F04%2F11

pacTtBope

Knaccudukamms u

HOMEHKJIaTypa HEOPTraHUYECKHUX https://lesson.edu.ru/lesson/5e33bc30-
7 coenuHeHmi. ['eHeTHYeCKast 805d-41fe-bf72-

CBSA3b HEOPraHNYECKHUX BELIECTB, 860434f45f57?backUrl=%2F04%2F11

Pa3IMYHBIX KJIACCOB

Knaccudukanus xumuaeckux

peaKkurii B HEOPraHUYECKOU U

OpraHMYeCcKON XUMHUU. 3aKOH https://lesson.edu.ru/lesson/75637222-
8 COXpPAHEHUS MacCChl BEILIECTB; d397-4b1a-810a-

3aKOH COXpaHEHUs U cc7bca9e8a0c?backUrl=%2F04%2F11

MpeBpaIleHus SHEPTHH TIPU

XUMUYECKAX PEAKITHSIX

Ckopocts peakiuu. OOpaTumbie https://lesson.edu.ru/lesson/fOcb5def-
9 peakui. XUMUIECKOe 307e-4575-89d0-

paBHOBECHE 86041b603655?backUrl=%2F04%2F11

Eﬁiﬁiﬁﬁ?ﬁnﬂiﬁi gz;T.opOB https://lesson.edu.ru/lesson/0e41e568-
10 o 0a2b-4605-bb92-

Ha CKOPOCTL XUMHUACCKOH 35d1ab69f9ba?backUrl=%2F04%2F11

peaKImm»

DJEKTPOIUTHYECKAS

nucconmanus. [Tonstue o

BOJIOPOIHOM Mokaszatene (PH) https://lesson.edu.ru/lesson/237cdb54-
11 pacTBopa. Peakumu HOHHOTO 2787-4817-8330-

oOmena. 'maponus
OpraHMYECKUX
HEOPraHW4YeCKUX BEIIeCTB

6e027b075645?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11

OKHUCIINTEIBLHO-
BOCCTAHOBHUTCIILHBIC peaKI_II/II/I.

https://lesson.edu.ru/lesson/8f219cef-

12 I 6 7a8a-44d5-b58a-
OHATHE 0B SNCKIPOTASE b3d1b2eeb2377backUrl=%62F04%2F11

pacIuIaBoOB U PacTBOPOB COJICH

KoHnTponsHas paborta 1o pazaeny https://lesson.edu.ru/lesson/cc14f97b-
13 «TeopeTndecKkre OCHOBBI ada3-4ac9-a123-

XUMHN) dadc40973c6f?backUrl=%2F04%2F11

Mertaimel, UX MOJIOKEHUE B

Ilepuo €CKOU cucTeMe

Xnﬁﬁqgf;ml;ﬂleZHiof o u https://lesson.edu.ru/lesson/a0d5bd16-
14 M 5 o 683e-4al1e-8073-

CHZCITETRA 1 OCODCHHOCTH 70c604e9c862?backUrl=%62F04%2F11

cTpoenus atToMoB. O0mIme

(buznyeckue cBOCTBa METaNIOB

CIutaBbl METAJUIOB. https://lesson.edu.ru/lesson/a0d5bd16-
15 DNEeKTPOXUMHUIECCKUHN PSITT 683e-4ale-8073-

HanpsHKEHUM METaIoB 70c604e9c862?backUrl=%2F04%2F11

X €CKHE CBOMCTBA

B ;;x{n;mii M:T aI;ImTc?B (HaTpuid https://lesson.edu.ru/lesson/e7ff8162-
16 ¢ ” HatpuH, 0d4d-40f8-b9f7-

KaJlvv, KaybIliH, MarHid, 422¢3e710750?backUr|=%2F04%2F11

QTFOMHHMI) U MX COCTMHECHUI

X UMIHECKIE CBONCTBA XDOMA https://lesson.edu.ru/lesson/e7ff8162-
17 1 XpoMa, 0d4d-40f8-b9f7-

MC/IH 1 HX COC/IMHCHHH 422¢3e710750?backUrl=%2F04%2F11

XHMHYECKHE CBONCTBA IHKA https://lesson.edu.ru/lesson/e7ff8162-
18 M ’ 0d4d-40f8-b9f7-

JKeIIE3a M X COCAUHCHIH 422¢3e710750?backUrl=%2F04%2F11

[IpakTiueckas pabora Ne 2. https://lesson.edu.ru/lesson/6545ec44-
19 "Permienne s3KCiepUMEHTAIBHBIX 34c5-43f6-826b-

3aga4 no reMe «MeTtaisl»" a648d7d6fef7?backUrl=%2F04%2F11

Hewmerambl, ux mojioKeHue B https://lesson.edu.ru/lesson/2390b83e-
20 [lepuoanueckoii cucreme a935-4¢c96-bd3a-

XHMHUYECKUX 31eMeHTOB /1. 1.

25f26d9c1139?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

MenneneeBa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

du3nyeckue CBOCTBA
HEMETAJJIOB. AJNIOTPONIUS

https://lesson.edu.ru/lesson/2390b83e-

21 HEMETaJIJIOB (Ha IpUMepe a935-4c96-bd3a-

KHCIOpoaa, cepsl, pochopa u 25f26d9c1139?backUrI=%2F04%2F11

yriiepoa)

XuMHUYEeCKHe CBOMCTBA https://lesson.edu.ru/lesson/cfb70c37-
22 raJIor€HOB, CEphl U UX 2784-4c66-be05-

COCTMHEHN N b0966dffb673?backUrl=%2F04%2F11

o https://lesson.edu.ru/lesson/cfb70c37-

23 XuMHYECKHE CBOMCTBA asclTa, 9784-4066-he05-

(ocodpa i ux coenuHeHmi b0966diffh6737backUrl=062F04%2F 11

XuMHYecKHe CBOMCTBA https://lesson.edu.ru/lesson/cfb70c37-
24 yriepoJia, KpeMHHUSI U UX 2784-4c66-be05-

COE€IUHEHUI b0966dffh673?backUrl=%2F04%2F11

[IoMMEHCHIE BAKHHIIIX https://lesson.edu.ru/lesson/cfb70c37-
25 p . 2784-4066-be05-

HEMCTAJLIOB H MX COCTUHCHHH b0966dffb6732backUrI=%2F04%2F11

O0001IeHne U cUCTEMaTU3AIIH

3HaHUH 110 TeMe «HeMeTamnbey.
26 Breruncienus mo ypaBHeHHUIM

XUMUYECKUX PEAKIUN 1

TEPMOXHUMHUYCCKUE PACUETHI

[IpakTueckas pabora Ne 3. https://lesson.edu.ru/lesson/7c19b0ba-
27 «Perrenne 3KCeprUMEHTaTBHBIX 7815-4db3-86f4-

3agay no teMe "Hemertaiuier"» d0ac5b740b3b?backUrl=%2F04%2F11

KontponbHas paboTa o reMam
28

«Metanael» 1 «HemMeTainly

Heoprannueckue u https://lesson.edu.ru/lesson/35c2be59-
29 OpraHn4eCcKue KUCIOTHL. f1c6-46¢6-910c-

HeOpFaHI/I‘-IeCKI/IC u
OpraHu4eCKUC OCHOBAHU A

46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-



https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11

79bc-4b22-b276-

114fab0dd141?backUrl=%2F04%2F11

AmoTepHBIC HEOPraHUYECKHUE U
OPraHNU4YeCKUE COCTUHEHUS.

https://lesson.edu.ru/lesson/46b429¢4-

931c-43fb-a2ba-

be9eObbeddef?backUrl=%2F04%2F11

30 T'eneTaeckas CBA3E 1 https://lesson.edu.ru/lesson/c6¢c5af9a-
OPraHu9CCKUX BEHICCTB 59151d566a61?backUrl=%2F04%2F11
P 0
asgioiﬁﬁ?;g; ::ene::;zlgcmﬁ https://lesson.edu.ru/lesson/f5999557-
31 o P 1 18c8-4853-83a0-
H IUIIEBON DE30IIACHOCTH, 588bf830407a?backUr|=%2F04%2F11
pa3BI/ITI/II/I MCOUIINHBI
IT
erll;;?ﬁel:l? P(:gaifhmx https://lesson.edu.ru/lesson/f5999557-
32 v PHHIL 1 1808-4853-83a0-
TIPOMBIIITICHHOTO HOTYCHIA 588bf830407a?backUr|=%2F04%2F11
BAXXHCUIIINX BCIICCTB
https://lesson.edu.ru/lesson/acd826cf-
33 YenoBek B MUpE BEMIECTB U 1 ba2d-49db-b216-
MaTeprajos ef7c26a84728?backUr|=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-
34 XUMHS ¥ 3J0pPOBbE YEIIOBEKA 1 2cc7-4860-8583-
9f76edc8a59f?backUrl=%2F04%2F11
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
* Xumusa, 11 xnacc/ Tl'abpuensn O.C., OOmecTBO ¢ OrpaHUYEHHOU

OTBETCTBEHHOCTHIO «JIPODAY»; AxkuuonepHoe ob6mecTBo «M3marenbcTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

OI'C «Mos mikonay https://myschool.edu.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://urok.apko.ru/



https://myschool.edu.ru/
https://urok.apko.ru/
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