[Tpunoxenue Ne 1.14. PaGouas nporpamma 1o XuMuu: 0a30BbIN
YPOBEHB

MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpeHEro o0I1ero oOpa3oBaHUs
pa3paboTrana Ha ocHOBe DeaepaibHOrO 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanun B Poccuiickoit ®eneparuu», TpeOoOBaHMI K
pe3ynbTaTaM OCBOCHHS (emepanpbHOW 00pa30BaTEIbHON TPOTPaMMBI
cpennero o6miero ooOpaszoBanus (POIl COO), npencraBieHHBIX B
denepanbHOM TocyAapcTBEHHOM oOpa3oBarenbHOM crangapre COO, c
yuétom KoHuenuuu mnpenogaBanus y4eOHOro rmnpeamera «XUMHUS» B
00pa3oBaTEIbHbBIX OpraHu3anusIx Poccuiickon denepanuu,
peaM3yIoIMX OCHOBHBIE 00pa3oBaTeNbHBIE MPOrPAMMbI, U OCHOBHBIX
nonoxkeuut  «Crtparernn  pa3BuTus  BocnuTaHuss B Poccuiickon
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBYy TOAXO/J0B K pa3pabOTKe NpOrpaMMmbl MO XHUMHH, K
OTpeeeHUI0 OOIIeH CTparerud OOy4YeHHMs, BOCIIUTAHUS U Pa3BUTHS
oOydJaronuxcsi cpejcTBaMu ydeOHoro mpeamera «Xumus» st 10-11
KJIACCOB Ha 0a30BOM YpPOBHE COCTABWJIM KOHIENTYaJIbHBIC MOJIOKCHUS
OI'OC COO o B3auMOOOYCIIOBJICHHOCTH IICJIEH, CcOaep)KaHus,
pe3ynbTaToB OOy4YeHHsT U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpraHU3alNY, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux 00pa3zoBaHHOCTH. OHO CIY>KUT 3aBEPIIAIOIINM 3TAIOM pealinu3aluy Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHus. OITH
IIEHHOCTH KacaloTcsd T[IO3HAHMUS 3aKOHOB TMPHUPOJbI, (PopMUpOBaHUS
MHPOBO33pEHUA U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHUYECKU
00OCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO M IPUPOJHOU cpene.
Peanusyercs xumudeckoe oOpa3oBaHHE OOydYarolmuxcsi Ha YpPOBHE
CpenHero o0Imero o0pa3oBaHUS CpPEICTBAMH Y4YEOHOro MpeameTa
«XuMHus», COAEpKaHUE U TOCTPOCHUE KOTOPOrO OIPEIEICHbl B
porpamMme Mo XUMHUHU ¢ y4€TOM Crenu(UKU HAYKH XUMUHU, €€ 3HAUCHUS
B MO3HAHUU TPUPOABI U B MATEPUATBLHOMN >KU3HU OOIIECTBA, a TaKXKe C
y4€TOM OOIMX IeJeH U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero oomero obpaszoBanus B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPacT 0COOYIO
pOJib B COBPEMEHHOM IMBUJIM3AIMKM, B CO3JJaHUA HOBOW 0a3bl
MaTepualibHOM KyJbTypbl. OHa BHOCHUT CBOM BKJIaJl B (POpPMUpPOBAHUE
pPAallMOHAIIBHOIO HAYYHOTO MBIIUICHHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKpYXKAIOIIEeM MHUPE KaK O €IMHCTBE MPUPOILI U
4eloBeKa, KOoTopoe (opMupyercss B XHMHUM Ha OCHOBE IOHHMAaHUS
BEIIIECTBEHHOI'0 COCTAaBa OKPY’KAOUIET0 MHUPA, OCO3HAHUSI B3aUMOCBSI3H
MEXy CTPOECHHUEM BEILIECTB, X CBOMCTBAMHU M BO3MOKHBIMHU O0JACTSIMU
MIPUMEHEHUS.

TecHo B3aUMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH,
XUMUS CTaja HEOThEMJIEMON YacThI0 MUPOBOM KYJIbTYPhI, HEOOXOIUMBIM



YCIIOBUEM YCIICIIHOTO TPyAa M KU3HU KaXKJOr0 WieHa OOIIeCTBa.
CoBpeMeHHass XMMHSI KaK Hayka CO3UJaTelbHas, KaKk HayKa BBICOKUX
TEXHOJIOTMM  HampaBlieHa Ha pelieHue  riao0albHbIX  MpobiieM
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYECKOH,
MUIIEBOM, SKOJIOTUYECKONU O€30MaCHOCTH M OXPAHbI 3/T0POBbSL.

B coorBercTBUM C OOmMMMH NEISIMH W TPUHIUIIAMH CPEIHETO
oOmrero o6pazoBanus cojepkanue npeamera «Xumus» (10—-11 kiaccsl,
0a30BbIil ypOBEHb H3Y4YEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TMOATOTOBKY OOYYaroluxcsi, HEOOXOAUMYI0 UM JUIS
BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEITHOTO BKIIOUCHHUS B
KU3Hb COIIMYMa, TIPOJOJKEHHUSI 00pa30BaHus B Pa3IMUHbBIX 00JaCTIX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBnsomUMH MpeaMeTa « XUMUS SBISIIOTCS 0a30BbIe KypChl —
«Oprannyeckas xumus» U «OOImas W HEOpPraHUYecKass XUMU»,
OCHOBHBIM KOMIIOHEHTOM COJIEP)KAHMSI KOTOPBIX SIBIISIFOTCSI OCHOBBI
0a30BOIl HayKd: CHUCTEMa 3HAHUW 10 HEOPraHMYECKOW XUMHH (C
BKJIIOYCHUEM 3HAHUW M3 OOIIe XUMUU) U OPraHUYeCKON XUMUHU.
dopMUpoBaHUE JAHHOW CHUCTEMbl 3HAHUW TPU M3YyUYEHUH MpeAMETa
o0OecrieuynBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCEr0 MHOrooOpasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa couepkaHusi KypcoB — «Opranudeckass XUMUSD H
«OOmmas u HeopraHuyeckas XuMus» chHOpMHpPOBaHA B Iporpamme IO
XUMUU Ha OCHOBE CHCTEMHOIO TOAXOJa K M3YYCHHIO Y4eOHOro
Marepuasia M OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHUM Ha ONpeNeIEHHBIX TEOPETUYECKHX YpPOBHSIX. Tak, B Kypce
OpraHMYEeCKON XMMHHU BEIECTBA PpPACCMATPUBAIOTCS HA  YPOBHE
KJIACCUYECKOW TEOPUHU CTPOCHUSI OPTaHUYECKUX COSAMHEHUH, a TaKkXKe Ha
YPOBHE CTEPEOXMMUYECKUX U JIEKTPOHHBIX MPEICTABICHUA O CTPOCHUU
BemecTB. CBeneHHs 00 HM3ydaeMbIX B Kypce BEIIECTBax JalOTCs B
Pa3BUTUH — OT YIJIEBOJIOPOJOB IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenuHeHM. B Kypce oOpraHM4ecKkod XUMHUU TOJIY4arOT pa3BUTHE
chopMHUpOBaHHBIE Ha ypPOBHE OCHOBHOTO o00Imiero oOpa3oBaHus
MepBOHAYAJIbHbBIE MIPEICTABICHUS 0 XUMUYECKON CBSI3H,
KJIAaCCU(PDUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX CTPOCHHUSI, 0 XUMHUYECKOUN PEaKIINH.

[Tox HOBBIM YTJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs M3YYCHHBI Ha  YPOBHE OCHOBHOIO  OOIIEro
00pa3oBaHUs TEOPETHUUECKUI MaTepual U (aKTOJIOTHYECKUE CBEJICHUS O
BEIIECTBAX M XUMUYECKOHN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mias
M HEOpraHuyeckas  XUMHs»  OOyYaroIIMMCS  MOPEIOCTaBIISETCS
BO3MOXKHOCTh ~ OCO3HaTh 3HAY€HHWE TMEPUOJUYECKOTO 3aKOHa C
OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIINM, TIy0Xe MOHSThH
HCTOPUYECKOE U3MEHEHUE (QYHKIIUNA 3TOTO 3aKOHA — OT 00o0O0IIaroen 10
O0OBSCHSIONICH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHUW O BaKHEWIIUX BEIIECTBaX, MX COCTaBe,
CTPOEHHUHU, CBOMCTBAX U MPUMEHEHHUH, & TAKKE O XUMHUECKUX PEaKIUAX,
UX CYHUTHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs JOMOIHAETCS B Kypcax 10
u 11 KJIACCOB AJIEeMEHTaMu coJiepKaHusl, UMEIOIIUMHU
KYJbTYpOJIOTUYECKUH W  TMPUKIATHOM  XapakTep. OTH  3HAHUSA
CIIOCOOCTBYIOT TMOHHMAHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMU HayKamH,
PacKphIBAIOT €€ PoJib B MO3HABATEIILHON U MPAKTUYECKON JESATEIHHOCTU



YeJIOBEeKa, CIOCOOCTBYIOT  BOCIHTAHUIO YBaXEHUA K  Ipolleccy
TBOpYECTBA B OOJIACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMUH,
MOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIMIECTBEHHO U JIUYHOCTHO
3HAUYMUMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICITHBAThH
uHDOpMAIMI0O U TPUMEHATHh €€ JJIsl TOIMOJHEHUS 3HAHUM, penieHUs
MHTEJUICKTYaIbHBIX M DKCIIEPUMEHTATBHBIX UCCIIEA0BATENIbCKUX 3a1a4. B
I[EJIOM COJIepKaHhe Yy4eOHOTo MpeaMeTa «XUMHUS» JaHHOTO YPOBHS
U3Y4YCHUsI OpPUEHTUPOBAHO Ha (QopMUpOBaHUE Yy OOYyYaIOUIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJIs1 MOHUMAaHUS (PUIIOCOPCKUX UIEH, TAKUX
KaK: MaTepHAIbHOE €IMHCTBO HEOPTraHWYECKOI0 U OPraHMYEeCKOro MHpA,
O0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB KX COCTAaBOM U CTPOCHUEM,
MO3HABAEMOCTh MPUPOJHBIX SBJICHUNA MyTEM SKCHEPUMEHTA U PEHICHUS
MpPOTUBOPEUYMIT  MEXJIy HOBBIMU (hakKTaMH H  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJIM XUMHUU B PEIICHUHM SKOJOTUYECKHUX
mpobiieM, a Takke MpoOieM COEpeKeHHUs PHEPreTHYECKUX PECYpCOB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJOTHIA U MaTEpPUAJIOB.

B nnane pemienust 3a7a4 BOCIUTAHUS, PA3BUTHUS M COLIMATU3AINU
oOydJaronuxcsi MNPUHATHIE MPOTPAaMMOM IO XUMHUHU TMOAXOABl K
OTIPEJICTICHUIO COJIEPKaHUSI U MIOCTPOCHHS MPEAMETa MPEAyCMAaTPUBAIOT
(dhopMHUpOBaHNUE YHUBEPCAIBHBIX YUCOHBIX JIEUCTBUM, NUMEIOIINX 0a30BOE
3HAUYCHHUE [UJISl PA3IUYHBIX BUJOB JCATEIBHOCTU: PEUICHUS MpoOIieM,
MOMCKa, aHajau3a W 00paboTku wuHOOpMaIMK, HEOOXOIUMBIX IS
NpUOOpETEeHUsI  OMbITa  MPAKTUYECKOM M HCCIIEOBATEIbCKON
JESATEIHHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B ITO3HAHUU XUMUHU.

B mpaktuke mnpenojaBaHus XUMUK KaK Ha YPOBHE OCHOBHOTO
oO1mrero o0pa3oBaHus, TaKk U Ha YPOBHE CpeHEro oOIiero oopa3oBaHus,
MpU OMPEACIICHUH COJECP>KATEIbHON XapaKTePUCTUKU LieNed U3yYeHUS
MpeaMeTa HaIpaBiICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3Haércs (OpMHUPOBAHHME OCHOB XHUMHUYECKOW HAayKH Kak oOJacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUECKOU JEATEIHHOCTH YeJIOBEKa
U KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C MeTOIUYECKON
TOYKH 3PEHHS TaKOW MOJXOJ K OMPEIEIICHUIO 1eIel N3yUYeHus mpeaMeTa
SBJISICTCSI BIIOJIHE OTIPAB/IaHHBIM.

CoriiacHO [1aHHOW TOYKE 3pEHUs TJABHBIMU IEISIMU HM3yUYCHHUS
npeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsIrOTCS:

e (opMupoBaHHE CUCTEMBl XMMUYECKHX 3HAHMN KaK BaKHEHIIEH
COCTAaBJISIIOIIEH €CTeCTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE
KOTOPOMH JIeXKaT KIHOUYEBbIC MOHTHS, (YyHIAMEHTAIbHbBIE 3aKOHBI U
TEOpPUHM XMMHUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE U MOHUMAaHUE
CYIIHOCTH  JOCTYIHBIX  OOOOIIEHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHWE C HCTOpHUEH HX pa3BUTUS U
CTaHOBJICHHUS;

e (opmMupoBaHHE U pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAaX
MO3HAHUA BEHIECTB M XUMUYECKHUX PEAKIMM, HEOOXOJIUMBIX s
NpUOOpPETEHUS YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUM, HMEIOIIMX MECTO B TpHUpOAE, B
MPAKTUYECKON U TTOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CHOCOOOB JIESITEILHOCTH, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA,
coOJTI0/IeHHEM TpaBUil 6€30MaCHOT0 OOpAIIEHUS C BEIIECTBAMH.



Hapsany c 3TumMm, coxepskareinbHasi XapakTEPUCTUKA LEJed U 3a1a4y
U3y4eHUsT TpeiAMera B IporpaMMe IO XHMHUM yTOYHEHA U
CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMHU MPUOPUTETAMU B CHUCTEME
cpennero obmero oOpa3zoBanus. CeroiHss B TPENOJaBaHUM XUMHUHU B
OombIIei cTeneHn OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE
coziepKaHusi 00y4YeHHUsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTebHON OpraHU3alliy, BIAJICIONIET0 HE HAOOPOM 3HAHUH,
a (YHKIHUOHAIHHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMHU
AKTUBHOTO TIOJYYECHHs 3HAHUM U MIPUMEHEHUS UX B PEAIbHON JKU3HU IS
pELICHUs MPAKTUYECKUX 3a]1a4.

B cBsA3U ¢ 3TUM NpU U3yUYEHUU TIpeAMETa « XUMHUS» TOMUHUPYIOIIEE
3HaUYEHUE MPUOOPETAIOT TAKKE 1IEJIM U 3aJ1a4H, KaK:

ajanTaius oOy4Jaronmxcs K YCIIOBUSIM JTUHAMUAYHO
pa3BUBAIOIIETOCS MHpPa, (HOPMUPOBAHHE WHTEIUICKTYaJbHO pPa3BUTOU
JUYHOCTH, TOTOBOM K  €caMOoOOpa30BaHUIO,  COTPYAHHUYECTBY,

CaMOCTOATCIbHOMY IIPHHATHIO TI'PAMOTHBIX peHIGHI/Iﬁ B KOHKPCTHBLIX
JKU3HCHHBIX CUTYyalHAX, CBA3dHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM,
(bOpMI/IpOBaHI/IC y o6yqa}oumxc;1 KJIIIOYCBbBIX HABBIKOB (KJHO‘-ICBBIX
KOMHGTCHHHﬁ), HUMCIOIINX YHHBCPCAJIBHOC 3HAYUCHHUC JIA Pa3JIMYHBIX
BHUIOO0B ACATCIIBHOCTHU: PCIICHUA HpO6JICM, IIOHUCKAa, aHaJIu3a U O6pa6OTKI/I
HH(bOpMaHHH, H€O6XOIII/IMBIX JJIsA HpI/IO6p€T€HI/IH OIIbITa ACATCIIBHOCTH,
KOTOpas 3aHUMACT BaXHOC MCCTO B IIO3HAHHMHW XHMHH, d TaAKIKC IJIA
OLCHKH C HO3HHPII>1 9KOJIOTMYECKOM 0€30ITacCHOCTH XapaKTepa BIIMAHUA
BCIICCTB U XUMHUYCCKHUX IIPOICCCOB HA OPraHU3M YCJIOBCKA U IIPHUPOAHYIO

cpeay,
pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTYaIbHBIX U
TBOPYECKUX CrocoOHOCTEM 00yJaronmXxcsi: CIIOCOOHOCTH

CaMOCTOATENILHO NMPUOOpPETaTh HOBBIC 3HAHMSI 110 XUMUU B COOTBETCTBHUU
C KU3HCHHBIMH  TOTPEOHOCTSIMH,  HCIIOJIb30BaTh  COBPEMEHHBIC
MH(OpPMAIIMOHHBIE TEXHOJOTUM [IJIi TIOMCKAa W aHajau3a y4deOHOU u
Hay4HO-TIOMYJISIPHOM HH(POPMAIIUK XUMUYECKOTO COJIEPKAHUS;

dbopMHUpOBaHUEe W PA3BUTHE Yy OOYYAIOIIMUXCS aCCOIMATUBHOIO H
JIOTUYECKOTO MBIIILICHUS, HaO0JII01aTEeNIbHOCTH, cOOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE€ OCOOCHHO HEOOXOJUMBI, B YACTHOCTH, MPH
MJIAHUPOBAHUU U MPOBEACHUN XUMHUUYECKOT0 SKCIIEPUMEHTA;

BOCITUTaHUE y OOydarommxcs yOeKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XHUMHH, €€ Ba)XHOM pPOJM B PEUICHUU TJIOO0ATbHBIX
npoOJjeM  palMOHAIBHOTO  IPHUPOAOIOIB30BAHUSA,  MOIMOTHEHUS
HPHEPreTUYECKUX PECypCoOB M COXPAHEHHUs MPUPOJHOTO PABHOBECHS,
OCO3HaHUSI HEOOXOAUMOCTU OEPEKHOTO OTHOIIECHUS K IPUPOJEC U CBOEMY
3JI0POBBIO, @ TaKXe€ MPUOOPETEHHUS OIbITA UCIOIH30BAHUS MOIYYSHHBIX
3HAHUM JJIs1 IPUHSATUS TPAMOTHBIX PEUICHUN B CUTYyaIlUsX, CBSI3AHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B yudeOHOM maHe cpenHero oOmero oOpa3oBaHMs MPEAMET
«Xumus» 0a30BOTO ypOBHS BXOJIUT B COCTaB IMPEAMETHOW o001acTu
«EcTecTBeHHO-HAYyYHbIE TTPEIMETHD.

OO6miee uMcIO YacoB, OTBEACHHBIX JUISI M3YYEHUS XHUMUM, Ha
0a30BOM YpOBHE CpPEHEr0 00IIero 00pa3oBaHusi, COCTaBIAET 68 4acoB: B
10 knacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 vac B
HEJIETTIO).



COIJEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNY€ECKOM XUMHUM

[IpenMer opraHm4eckoll XWMHHU: €€ BO3HHKHOBEHHE, PAa3BUTHE U
3HAYEHUE B MMOJTYYEHUU HOBBIX BEUIECTB U MaTepHuanoB. Teopus cTpoeHus
OopraHnueckux coequHeHuii A. M. byTiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CtpykTypHble (hOpMYJIIBI OPraHUYECKUX BEIIECTB. | OMOIIOTHS, H30MEpHSL.
XUMHUYECKAsT CBA3b B OPraHUYECKHX COEOUHEHHSIX — OJUHApPHBIE H
KpaTHBIE CBSI3H.

[IpeacraBinenne o0 KiIacCUPUKAIMK OPraHUYECKUX  BEIIECTB.
Homenknatypa opraHvudeckux COEIMHEHUN (cucTeMaThueckas) |
TPUBHAJIBHBIE  HA3BAHUS  BAXKHEWIIMX  MPEACTAaBUTENCH  KIJIACCOB
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHS BEIIECTB M  UX
MpEeBpaIllCHUI: 03HAKOMIICHHE C 00pa3laMy OpPraHUYeCKUX BEIECTB U
MarepuajlaMi Ha MX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ] OPraHUYECKHX
BEILIECTB, HAOJIOJIEHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB IO
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPU HArpeBaHUM (IUIABJICHUE,
oOyTJIMBaHKE U TOPEHUE).

Yriesoagopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUU psii. MeTaH u 3TaH
— TPOCTEHIINE MPEICTABUTETN aJIKAaHOB: (U3MUECKHUE U XUMHUYECKHE
CBOMCTBa (peakIuu 3aMEIEHUs W TOPEHUs), HaXOXKJECHHUE B MPHUPOJIE,
MOJIyYE€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUM psa. OTUIEH U
MNPONMUWJIEH — TPOCTEUINE TMPEJCTABUTEIN alKeHOB: (u3nyeckue u
XUMHUYECKHUE CBOMCTBA (peakiuu THUAPUPOBAHUS, TaJOTCHUPOBAHUS,
rUpaTalyy, OKUCICHUS U MOJUMEPHU3alliN ), TOJyYeHHE U IPUMEHEHUE.

Anxanuensl: OyrtamueH-1,3 u wetwiOyranuen-1,3: cTpoeHwue,
BOKHEUINIME XUMHUYECKHE CBOMCTBA (peakius MOJUMEPHU3ALUN).
[TonydeHne CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKHUI Psil.
ALleTWIEH — MPOCTEHIINN MPEICTABUTENb AJIKUHOB: COCTaB, CTPOCHHUE,
du3nUeckue W XUMUYECKHE CBOMCTBA (pEakIMu THAPUPOBAHUS,
raJIOTeHUPOBAHMUSI, TUPATALINU, TOPEHUS), TIOTYUSHHUE U IPUMEHEHUE.

Apenbl. bensoin: cocraB, cTpoeHue, (QU3NYECKUEC U XHUMHUUYECKHE
CBOMCTBa (peakuuu TajJOreHUPOBAHUS W HUTPOBAHUS), TOJIYyUYCHHE H
npumMeHenue. Tonyon: cocmas, cmpoenue, puzuieckue u Xumuueckue
ceolicmea (peakyuu 2ani02eHUpO8aHus U HUMPOBAHUs), HOJVHEHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKAY
YTJIEBOIOPOIAMH, IPUHAIJICIKAIIUMH K PA3JIMYHBIM KJIaccaM.

IIpuponHble HMCTOYHHKH  yrieBOAOpPOAOB. Ilpupoxusiii ras wu
nonyTHeie HedTaubie Ta3pl. HedTh u e€¢ mpoucxoxaenue. CrocoObl
nepepadoTKu HedTuU: MEPEroHKa, KPEKUHT (TepMUUeCKHA,
KaTaluTuyeckuii), nuponus. [lponyktel mnepepaboTku HedTH, HX
MPUMEHEHHUE B TPOMBIIUIEHHOCTH W B ObiTy. KaMeHHbIN yronb u
MPOJIYKTHI €r0 epepaboTKu.



OKCHepUMEHTAIbHBIE ~ METO/Abl ~ M3Y4YEHHUs  BEIeCTB M HX
MpEeBpaIllCHUI: O3HAKOMJICHHE C OOpa3llaMu IJIacTMAacC, KaydyKoB U
pe3unbl, Koyutekiun «HedpTts» U «Yroaby, MojenupoBaHue MOJIEKYII
yTIEBOJAOPOIOB U TaJIOT€HONPOU3BOIHBIX, MPOBEICHUE IPAKTUYECKON
paboThI: OJIyYeHHUE ITUIICHA U U3YYEHHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Boluucienus mo ypaBHEHUIO XUMHYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MPOJAYKTa PEAKIIUU 110 U3BECTHBIM
Macce, OO0BEMY, KOJWUYECTBY OJIHOTO M3 HCXOJHBIX BEHIECTB WIIU
MPOJIYKTOB PEAKIIUN).

Kucaopoacoaepxkamme opranudeckne coeJuHeHUs

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHOI U ATAHOJI: CTPOEHUE,
bu3MYecKre U XUMHUECKUE CBOMCTBA (PEeaKIuu C aKTUBHBIMU METaJUIAMH,
raJIOrTeHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoaoponHbie CBS3U
MEXIy MOJIeKyJaMu chupToB. JleiicTBME MeTaHoJla M dSTaHOJa Ha
OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CHUPTHI. DTUIICHTIUKOIb U TJIMIIEPUH: CTPOCHHUE,
(du3MYecKUue U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHAasi peaklus Ha MHOTOaTOMHbBIE CIIUPTHI).
JleiicTBue Ha opraHu3Mm 4eloBeka. [IpuMmeHeHWe ThulEepuHA U
ATUJICHTJTUKOJISL.

®deHoJI: CTpOoCHHE MOJIEKYJIbI, (PU3NYECKHUE U XUMUYECKHUE CBOMCTBA.
Toxcuunocth (penona. [lpumenenue gpenona.

Anpaerunbl U kemonwvl. DopManbAETU, alleTAIbJIECTHI: CTPOCHUE,
du3nueckue M XUMHYECKHE CBOWCTBA (pEakIMM OKUCICHUS W
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKITUH), TOJyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U
YKCyCHasi KHUCIOTBI: CTpOEHHE, (DU3MYECKHEe U XHMHYECKHE CBOMCTBA
(coiicTBa, o0OmME IS Kjlacca KHUCIOT, peakius 3Tepuduxaiun),
noysiydyeHue W npuMeHenue. CTeapuHOBasi U OJEUHOBAsT KUCIOTHI Kak
MIPEJACTABUTENN BBICIIUX KapOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxnble d3(QUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX  KHCIOT.
['unponus cnoxubix 3¢upos. Kupel. 'maponus xupo. [IpumeHeHue
XKUpoB. bronoruyeckas poJib KUPOB.

VYrieBoapl: cocraB, KiacCU(pUKAIMS YIJIeBOJAOB (MOHO-, IU- H
noscaxapuabl). ['1oko3a — mpocTedmii MoHOcaxapu: OCOOEHHOCTH
CTPOCHUS  MOJEKYJbl, (U3HMUECKMEe ¢  XHMHUYECKHE  CBOMCTBa
(B3aumopeictBue ¢ ruapokcuaoM wmeau(ll), okucieHne aMMUAaYHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TJIIOKO3bI),
HaxOXJEHUE B TMPUPOJIe, TMPUMEHEHHE, OHOJOTUYeCKas POJb.
®dotocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u memmono3a kak OpupoaHbie mnoiauMepbl. CTpoeHue
Kpaxmaia U Ueunono3bl. dusnyeckue © XUMHYECKHE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaYECTBEHHAs PEaKIIUsl C HOJOM).

OKCHepUMEHTAIbHBIE ~ METO/Abl ~ M3Y4YEHHUs BEIIeCTB M HX
MIpEBPAILICHUIN: MIPOBEJICHUE, HaOJII0ICHUE u omnucaHue
JIEMOHCTPALIMOHHBIX OTBITOB: TOPEHUE CIUPTOB, KAUECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (oKucieHue »dtaHona okcuaoMm Menu(ll)),
MHOT'OATOMHBIX CIUPTOB (B3aUMOJACHCTBUE TIIMIIEPUHA C THAPOKCHUIIOM
menu(ll)), anpaerugoB (OKHUCIEHHWE aMMHAYHBIM PACTBOPOM OKCHJIA




cepeopa(l) u runmpoxcumom wmemu(ll), B3ammomelicTBue Kpaxmana c
MOJIOM), TIPOBEJIEHHE TMPaKTUYECKOW paboThl: CBOICTBAa pacTBOpa
YKCYCHOM KUCJIOTHI.

PacuérHble 3anaumn.

Boluucienust mo ypaBHeHHIO XUMHYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOTHOTO BEIIECTBA WM MPOJAYKTa PEaKIUU 1O U3BECTHBIM
Macce, 0O0BEMY, KOJWUYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WIIU
MPOJIYKTOB PEAKIIUN).

A3zoTcoaeprkalue oOpraHM4eckue COeIMHEHMUS.

AMUHOKHCIIOTBI KaK aM(pOTEepHbIE OPraHUYECKHE COCAMHCHHUS.
dusznyueckre W XHUMHUYECKHE CBOMCTBA AMHUHOKHUCIOT (Ha MpUMEpe
rMiuHa). buonornyeckoe 3HaueHne aMuHOKUCTOT. [lenTuib.

benkun kak mNpUPONHBIE BBICOKOMOJICKYJISIPHBIE  COCAMHECHHUS.
[lepBuyHasi, BTOpUYHAST U TPETUYHASA CTPYKTypa OeiKoB. XUMHYECKUE
CBOMCTBa OEJIKOB: THAPOIN3, JCHATypallus, KaueCTBEHHbIC PEaKIMU Ha
OeJKH.

OKCHepUMEHTAIbHBIE ~ METOJAbl  WM3Y4YEHHUs  BEIIeECTB M HX
MpeBpallleHH: HAOMIOACHUE U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIIBITOB:
JieHaTypalys 0eIKOB IIPU HarpeBaHUU, IBETHBIE PEAKIIUU OCIIKOB.

BbicokoMouiekyJisipHble COeTHHEHM S

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHECHHUIA:
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUH,
cpenHssi  MoJekyJsipHas  Macca. OCHOBHbIE  METOJbl  CHUHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHUM — MOJINMEpHU3aITUs u
MOJIMKOH/ICHCAIIHSL.

OKCHepUMEHTAIbHBIE ~ METOJAbl  M3Y4YEHHUs  BEIIeCTB M HX
MpEeBpallleHuil:  O3HaKOMJICHHME C  OoOpa3laMud  HPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC, KayuyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIIpeAMETHBIX CBSI3€HM MPU U3YyYEHUH OPraHUYECKOM
xumuu B 10 Kacce oCyIecTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX TOHSATUN, TaK MW TOHSITHM, SBISIFOIIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: SIBJICHUE, HAYYHBIA (aKT,
rUNoTe3a, 3aKOH, TEOopus, aHalu3, CHUHTE3, KJaccuuKaIus,
MIEPUOIUYHOCTD, HaOJI0ICHHE, U3MEpEeHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE.

duzuka: martepus, SHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperatHoe
COCTOSIHHME BEIIeCTBA, (PU3NYECKUE BEIMYUHBI U €TUHUIIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTMYECKHM aKTHBHBIC BellecTBa (Oenkw,
YTIEBO/IbI, JKUPbI, HEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPObI, MOJE3HBIE MUCKOIMAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonorusi: TUIIEBbIE MPOAYKTH, OCHOBBI PpallMOHAIBHOTO
MUTaHUsA, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHUE
npenaparbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKUM 371eMEeHT. ATOM. Spo atoma, U30TOMBI. DJIEKTPOHHAs
000J109Ka. DHEPTeTUYECKUE YPOBHH, MIOTYPOBHU. ATOMHBIC OpOUTAIIH, S-,
p-, d- oamemenThl. OCOOCHHOCTH pACHpPEACIICHUS JJICKTPOHOB TIO
opOUTalIIM B aToMax »dJIEMEHTOB TIEPBBIX YETHIPEX IEPHOJIOB.
DeKTpoHHAas! KOHPUTypalus aTOMOB.

[lepnonnueckuii 3akoH W lleprogmueckas cucTemMa XHMHUYECKHX
anemeHToB [J[. M. MenneneeBa. CBs3b MNEPUOIUYECKOTO 3aKOHA U
[Iepuoanueckoi cucrembl xumuueckux sneMmeHToB . 1. Menneneesa ¢
COBPEMEHHOM TEOpHUEN CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMS
CBOHMCTB XMMHYECKHX DJJEMEHTOB M 00pa3yeMbIX HMH IPOCTHIX U
CJI0’KHBIX BEIIECTB IO TpyInaM U nepuogaM. 3Ha4YE€HUE MEPUOINIECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BellecTBa. XUMHUYECKasl CBsI3b. BUbl XUMHYECKOU CBSI3U
(KkoBaJIecHTHasi HEMOJsApHAs W TMOJsApHAas, HWOHHAs, METaUITMYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XUMHUYECKOU CBs3M (OOMEHHBIN
W JIOHOpPHO-aKIenTopHbIK). BomopomgHas  cBs3b.  BaleHTHOCTH.
DJIEKTPOOTPULIATEIBHOCTh. (CTENeHb OKUCICHUA. VOHBI: KaTHOHBI M
aHHOHBI.

BemiectBa MOJEKYJISAPHOTO M HEMOJEKYJSIPHOTO CTPOCHHMS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbI KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAUIMYECKON PEIIETKHU.

[lonatTne o npucnepcHbIX cucTemax. VICTHHHBIE W KOJUIOWIHBIC
pacTBopbl. MaccoBasi J0JIsl BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHuueckux coeauHeHun. HomeHkmarypa
HEOPraHWYECKUX BEIIECTB. | €HETMYECKass CBSI3b HEOPTraHUYECKUX
BEIECTB, MPUHAICKAIINX K PA3TAYHBIM KJIacCaM.

Xumudeckas peakiusd. Kmaccudukanuss XUMHUYECKUX DPEaKIUil B
HEOPraHMYECKOM M OpPraHMYEeCKOM XHWMHUHU. 3aKOH COXPAHEHHUSI MacChl
BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAIICHUS SHEPTUUA MIPU XUMHUUYECKUX
peakusx.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pPa3IUYHBIX (DAKTOPOB.
OGpaTuMble peakiuu. XUMHYECKoe paBHOBecHe. DaKTOpbl, BIUSIONINE
Ha COCTOSIHUE XUMHUYEeCKoro paBHoBecus. [ Ipunuun Jle [Hlarense.

OJIEKTPOIUTHYECKAS  JUCCOLMAIIHS. CwipHblE W cJa0ble
anekTposuThl. Cpesia BOAHBIX pACTBOPOB BEIIECTB: KUCTIasl, HEUTpalibHas,
HIeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBLHbBIC PEAKIINH.

OKCNEpPUMEHTAIbHBIE  METOJIbl  M3YyYE€HHUs  BEIIECTB U HUX
npeBpaiieHuii: geMoHctpanms Tabdmuir  «llepuomuueckas cucreMa
xumuueckux siemMeHTtoB [[. WM. MeHnneneeBa», u3ydeHHe MoOJENIEH
KPUCTAJUTUYECKUX PEIETOK, HaOJIIOIEHUE u OIMCaHue
JIEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TMEPOKCHIA
BOJOPO/Ia B MPUCYTCTBUU KaTAIU3aTOPa, ONPEICIICHUE CPEAbI pACTBOPOB
BEIIECTB C MOMONIIbK) YHUBEPCAIBHOIO MHIAWKATOPA, PEAKIIMU HOHHOTO
oOMeHa), MpOBEJCHUE MPAKTHUYECKOH paboThl «BiusHHE pa3TudHBIX
(haKTOPOB Ha CKOPOCTh XUMUYCCKOU PEAKITUN.

Pacuérurlie 3amaun.



PacyéTbl mo ypaBHEHMSIM XHWMHYECKMX pEAKIMH, B TOM YHCIE
TEPMOXHMHUYECKUE PACUETHI, PACYETHI C HCIIOJIB30BAHUEM TOHSATHUS
«MaccoBasi 10JIsI BEIICCTBa.

Heoprannyeckasi xumus

Hemerannel. [lonoxenne HemeramwioB B [lepuoandeckor cucreme
xuMuueckux sieMeHtoB J[. M. MenneneeBa u 0COOCHHOCTH CTPOSHUS
aToMOB. PU3NUYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJIOB
(Ha mpuMepe KUCIIopoa, cephl, pocdopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA BAKHEHUIINX HEMETAIJIOB (TaJIOT€HOB, CEPHI,
azota, ¢ocdopa, yriepoaa U KPEeMHHUS) U HX COCJUHEHUH (OKCHIOB,
KHCJIOPOACOICPIKAITUX KUCIIOT, BOJOPOIHBIX COSTUHECHHMI).

[IpuMeHeHNE BaXXHEUIIINX HEMETAJIOB U UX COCAUHEHUM.

Meramnbl.  Ilomoxkenue wertaiuioB B llepuoguyueckor cucreme
xumuueckux saeMeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0OYEK aTroMoB MeTaioB. OOmme ¢uzndeckue
cBoiictTBa MeTauioB. CIulaBbl METAJIOB. JJEKTPOXMMHUYECKUN PsiI
HanpsKEHU METAJLIOB.

XVMMHUYECKHE CBOWCTBA BaKHEUIUX METAUIOB (HATpWid, Kajui,
KaJIbI[MH, MarHui, aJlOMUHHUM, IIMHK, XpOM, JKEJIe30, Melb) M HX
COCJIMHCHMH.

OO6mue crocoObl MmodydeHus MeTauioB. [IpuMeHeHne MeTaioB B
OBITY M TEXHUKE.

OKCNEpPUMEHTAIbHBIE  METOJIbl  M3YyYE€HHUs  BEIIECTB U HUX
MpEBpAIlICHUI: W3yYeHHE KOJUICKIMH «MeTaibl U CIUIaBbl», 00pa3lioB
HEMETAJVIOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaONIoJACHUE W
OIMcaHue JIEMOHCTPAIIMOHHBIX u 71a00paTOPHBIX OIILITOB
(B3auMOJCHCTBHE THIPOKCHJA aTIOMHHHSL C pacTBOpaMH KHUCJIOT U
IIeJI049eH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIOB).

PacuérHrble 3agaun.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 yYacCTBYIOIIHUX B
peaKIMy BEIIECTB, pacu€Thl Macchl (00BbEMA, KOJHWUYECTBA BEIECCTBA)
MPOJYKTOB PEAKIINU, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH.

XHMHS U KU3Hb

Ponp xuMum B 0oOeCIieUeHUM SKOJIOTHYECKOM, SHEPreTHUYeCKOr Hu
MUIIEBOM O0€30MacHOCTH, PA3BUTHU MEIUIUHBL [IOHATHE O Hay4YHBIX
METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBieruss 00 OOIMIMX HAYYHBIX MPUHITUIIAX MPOMBIIUICHHOTO
MOJIyYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEHIECTB W MAaTECPUAIOB:  BaXHEHUILINE
CTPOUTEIIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIC MaTEpHUajbl, KpacKH,
CTEKJI0, KepaMHuKa, MaTepUayibl JJs JJICKTPOHUKH, HAHOMAaTEpHaJIbI,
OpraHUYeCKre 1 MUHEPAJIbHBIC YI00PCHHS.

XuMHsT W 3JI0pOBbE  YEJOBEKA: MpaBuja  MCMOJIb30BAHUA
JIEKApCTBEHHBIX IIperaparoB, IpaBuia OE30MMacHOr0 HCMOIb30BaAHUS
IpernapaToB OLITOBOM XUMHUH B TTIOBCETHEBHOMN KU3HHU.

MexrnpeMEeTHBIE CBA3H.

Peanmzanust MeXIpeaMETHBIX CBS3EH IIPU HM3YYEHUM OOIIeH u
Heoprannmdecko xumMuu B 11 Kilacce OCyIIECTBIAECTCA 4epe3
HCIIOJB30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX IIOHSATHUM, TaK H



MOHATHM, SIBJISIOMIMXCS CHUCTEMHBIMH JIJII  OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (pakT, TUIIOTE3a,
3aKOH, TEOpHSs, aHajdu3, CHHTE3, KiIacCU(DHKAIMI, TEPUOJIUIHOCTD,
HaOJII0JICHHE, SKCIIEPUMEHT, MOJICJIMPOBAaHKE, U3MEPEHHUE, SIBICHHE.

®duszuKa: MaTepus, SHEPrusi, macca, aTroMm, D3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, M30TOM, PAaJMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN
YPOBEHB, BEIIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHHUE BEIECTBA,
(bu3nYecKUe BETUYUHBI U SAMHUIIBI UX U3MEPEHHS, CKOPOCTh.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- u
MHKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadus: mMuHEpanbl, TOPHBIE MOPOJBI, TOJIE3HBIE HCKOTAEeMBbIE,
TOIUIUBO, PECYPCHI.

TexHomorusi: XUMHYECKass IPOMBIIIJIEHHOCTb,  METaJUIyprHus,
MPOM3BOJICTBO  CTPOUTEIBHBIX MATEPUATIOB, CEIbCKOXO3IMCTBEHHOE
MIPOM3BOJICTBO,  IHINEBAs  IPOMBIIIICHHOCTh,  (papmarieBTHYeCcKas
MPOMBIIIIJICHHOCTh,  MPOU3BOJICTBO  KOCMETHMYECKMX  IIpErnaparos,
MPOM3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHUasoB, AIICKTPOHHAS
MIPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110
XM HA BA30BOM VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K Pe3ysibTaTaM OCBOCHUS
oOydJaronMMucss ~ mporpaMm  CpeliHero  obmiero  oOpa3oBaHMs
(JINYHOCTHBIM,  METAaNpeIMETHBIM W  mOpeaMeTHbiM).  HayuHo-
METOJMYECKOM OCHOBOHM /i pa3pabOTKu IUJIAaHUPYEMBIX pe3yJIbTaTOB
OCBOCHMSI MPOrpaMM  CpeaHero ooOmero o0pa3oBaHUs — SABISETCS
CUCTEMHO-JIEATETIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-/IEATEILHOCTHBIM IOJXOJOM B
CTPYKTYpE JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS MpeaAMeTa «XUMHUSD» Ha
YpPOBHE CpeaHero oOmero oO0pa30BaHUS BBIJCICHBI  CIICIYIOIINE
COCTaBJISIOIIHE:

OCO3HaHUE 00y4JaroIIMMUCS POCCHUICKOU rPa)KJaHCKOMU
WJICHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTU U
CaMOOIIPEACIICHUIO;

HaJM4Y1e MOTUBAIIMU K O0yUEHHUIO;

[[eJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH Ha
OCHOBE KJIFOUEBBIX I[EHHOCTEH M UCTOPUUECKUX TPAIUIUi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTHh OOYYaloIIUXCS PYKOBOJICTBOBATHCS B
CBOEH NEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMU yCTaHOBKaMHU,
MPUCYIIMMHU LETTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMs;

HaJM4Ke TIPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhl U CTIOCOOHOCTH
CTaBUTH €U U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE  pe3yNbTaTbl  OCBOEHUS  IpeamMeTa  «XHUMUSD)
JIOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCIUTATEIBHOM NIEATENHHOCTH B
COOTBETCTBHUM C TyMaHHCTUYECKUMH, COLUUOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH M HJEalaMU POCCUHCKOTO TI'PaKIaHCKOIO
oOIecTBa, MPUHATHIMU B OOIIIECTBE HOPMaMU U TIpaBUJIAMHU TOBEACHMUS,
CIIOCOOCTBYIONIMMHU  TpoIleccaM  CaMONO3HAHUS, CaMOpPa3BUTUA U
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYHAIOIITNXCSL.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMETa « XUMHUS» OTPAKAOT
c(OPMHUPOBAHHOCTh  OMNbITA  [O3HABATEJIBHOW W MPAKTUYECKOU
JESATENBHOCTH OOYYaroNMXCcsl MO peaju3alui MPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB H
00s13aHHOCTEM, YBAXKEHHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O  COLMAIbHBIX  HOpMax W MpaBUJIax
MEKIIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IIPHU
CO3/IaHUU Y4YEOHBIX MPOEKTOB, PEHICHUU Y4EOHBIX W TO3HABATEIbHBIX
3a/1a4, BHIMIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY
M apryMeHThl JIpyTUX TpHU aHalM3€ pa3JIMYHbIX BHJIOB Yy4eOHOU
NEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:



[IEHHOCTHOT'O OTHOIIEHUSI K UICTOPUYECKOMY M HAyYHOMY HaCJIEJIUIO
OTEUECTBEHHOU XUMUWU;

YBOXEHUSI K TMPOIECCY TBOpUYECTBA B O00JIACTH TEOpUU H
MPAKTUYECKOr0 MPUMEHEHHUS] XUMHUHU, OCO3HAHUS TOTO, YTO JIOCTHKCHUS
HAyKd €CThb PE3yJbTaT JUIMTEIbHBIX HAONIOJIEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAJILHBIX MIOMCKOB, MIOCTOSTHHOTO TPy/a YUYEHBIX U MPAKTUKOB,;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU W
MOCJIEyIONIEM aHau3e HWHPOPMAIMK O TEPEOBbIX JOCTHKEHUSIX
COBPEMEHHOW OTECYECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallMU, CBS3aHHBIE C XUMUYECKUMHU
SABJICHUSIMU, W TPUHUMATh OCO3HAHHBIC PEIICHUSA, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE TIOBEJEHUE M TOCTYIKU CBOUX
TOBapHIIEH ¢ MO3UIIUA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJIE/ICTBUM STUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

MMOHUMAaHUs LIEHHOCTEH 3/I0pOBOro M Oe30macHoro obpasa >Ku3HH,
HEOOXOJAMMOCTH  OTBETCTBEHHOTO  OTHOIIEHUSI K  COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

coOMIo/IeHrs TpaBUiI OE30IacCHOTO OOpallleHUs C BEIIeCTBAaMHU B
OBITY, IOBCETHEBHOW KU3HU U B TPYIOBOH JCSATEIBHOCTH;

MMOHUMAaHUS IIEHHOCTH TPAaBUJI UHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO
0€30macHOro MOBEJACHUS B CUTYaIIHUSIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU
JIIOCH;

OCO3HAHUSI TMOCJHEACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK
(yroTtpeOineHus aaKoroJsi, HAPKOTUKOB, KypEeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIE0BATEIbCKOM
JeSTEbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM W APYrHMX BHAAX
NeSITENbHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYaCTHE B PEIICHWU MPAKTHUYECKUX 3aJad
COIMAJIbHON HAIMPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MNPAKTUYECKOMY H3YUYCHHIO MPOQPECCUil pazIuyHOro
po/ia, B TOM YHCJIE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHHUM IO
XUMUH;

yBOXKEHUS K TpyAy, JIOASM TpyAa U pe3yJibTaraM TPYJI0BOM
NeSITEbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHAYAJIbHOU TPACKTOPHUU
obpazoBaHus, Oyaymiedr mnpodeccu W peaausalud  COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMUH, THTEPECOB U MOTPEeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCO00pa3HOr0 OTHOILIEHUST K MPUPOJE, Kak
MCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUs TJI00ATBHOTO XapakTepa HKOJOTUYECKUX MpolieMm,
BIIUSIHUSL DKOHOMHUYECKHX IMPOIIECCOB HAa COCTOSHUE TMPUPOJTHON U
COIIMAJIbHOM CPEeJIbl;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JOCTUKEHUN XUMHH
JUTSL pelIeHUs] BOIIPOCOB PAIIMOHAILHOTO MTPUPOIOTIOIH30BaHMS;



AKTUBHOI'O HEMPUATUSA EUCTBUM, IPUHOCAILINUX BpPEIl OKPYKAIOIIEH
NPUPOJHOM  Ccpele, YMEHHS TPOTHO3UPOBATH  HEOJIArONpUSTHHIE
AKOJIOTUYECKUE  TOCHEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUU WU
Mpe0TBpaiaTh UX;

HaJlMYusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpbl, ONBITA JEATEIIBHOCTH SKOJOTMYECKOM HAIPaBICHHOCTH,
YMEHUSI pYKOBOJICTBOBATHCS UMHU B TIO3HABATEIHHON, KOMMYHHUKATUBHOMN
U COUMAJIbHOM TpaKTUKE, CIHOCOOHOCTM M  yMEHHUS  aKTUBHO
MIPOTUBOCTOSATH UJCOJIOTHH XeMOhoOuH;

7) HeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTHU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJIh B
(GOpMHUPOBAaHUM  PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHHUU
I[EJIOCTHOTO TIPEJICTABIIEHU 00 OKpPYXKAIoIEeM MHUPE KaK O €IUHCTBE
MpUPOABl M YEJIOBEKA, B MO3HAHMHM NPHUPOJHBIX 3aKOHOMEPHOCTEW H
pelnieHny MpoodiieM COXpaHEeHUSI PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OH 3HAYMMOCTH XUMHH ISl COBPEMCHHOM
IHABWIN3ALMM: B €€ TyMAaHUCTUYECKON HANPABICHHOCTH U BaXKHOM POJIU B
CO3/IaHUU HOBOM 0a3bl MaTepUaTbLHON KYJIbTYPHI, PEHICHUU TJI00ATbHBIX
npoOjeM  YCTOMYMBOTO  pPa3BUTHSA  4YEJIOBEUECTBA —  CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM M IKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, 00ECIIEYEHUN YCJIOBHUM YCIEIIHOTO TPYyJla U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXJA0r0 YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHUMAHHUS  CYIIHOCTH
METOJOB  TO3HAHMS, MCIOJB3YEMBIX B  E€CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJB30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSICHEHMSI SIBJICHUI OKpYKAIOIIEro MHpa M MPOUCXOIANIUX B HEM
W3MEHEHUHN, yMEHUsl JlelaTh OOOCHOBAaHHBIC 3aKIIOYEHHsS Ha OCHOBE
HAay4YHbIX (AKTOB ¥ HMEIOIIMXCA JaHHBIX C LEJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HMCIOJb30BaTh XMMHUYECKUE 3HAHUS
JUTS petieHust mpo0sieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpEeCca K O3HAHUIO U UCCIIEI0OBATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TTOJIyYEHUIO HOBBIX 3HAHUH MO XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MMOTPEOHOCTAMH;

UHTEpeca K OCOOCGHHOCTSM TpyJda B pasIuyHbIX cdepax
poeCCUOHAIILHOMN JACSITEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yabTaThl OCBOCHHA Y4YeOHOTO TIIpeameTa
«XuMUs» Ha YPOBHE CPEHEr0 00IEero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIC 11 (OPMUPOBAHHSI MHUPOBO33PEHUS OOYUAIOIIUXCS
MEXIUCHUIUITMHAPHBIE  (MEXMpPEAMETHbIE) OOIIeHAyYHBIE TMOHSTHS,
OTpaXXaIllie IEeJOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeUU(HUKY
METO/IOB MO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIIECTBO, JHEPrusi, SBICHUE, TMPOIECC, CHUCTEMa, HAY4YHBIA (aKT,
IIPUHLNI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIENOBAHHUE,
HaOJII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEPCAIbHBIC y4cOHBIC JICUCTBHS (mo3HaBaTeNbHEIC,
KOMMYHHUKATHUBHBIC, PETYJISATHBHBIC), oOecreunBarone (HopMUpPOBAHHE
(YHKIIMOHAJIBLHOH  TPAaMOTHOCTH M COIMAIBHOM  KOMIICTCHIIUU
00yYarOIINXCS;

CIIOCOOHOCTH 00yYarIIMXCs HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA M YHUBEPCAIbHBIC
y4eOHBIC ICUCTBUS B MIO3HABATEIFHOW M COLIMAIBHOM MPAKTHKE.

MeranpenMeTHbIC pe3yJIbTaThl OTPaXKAIOT OBJIaJICHUE
YHUBEPCAIbHBIMU YUCOHBIMU T03HABATEILHBIMU, KOMMYHUKATHUBHBIMHU H
PEeryJIATUBHBIMU JEHCTBUSMH.

OBJjiaieHe YHUBEPCAJbHbIMH Y4YeOHBIMM TO3HABATEJIbHBIMHU
JeHCTBUSIMU:

1) 6a30Bble JIOrHYecKHeE TeHCTBHS:

CaMOCTOSITeNIbHO (POPMYJIHUPOBATh M aKTyallU3UPOBaTh MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENICNIATh LK JIeITSIBHOCTH, 3a7aBasi MmapamMeTpbl U KPUTCPUH
WX  JIOCTHXKEHHUs,  COOTHOCHTb  Pe3yJbTaThl  JICATEIBHOCTH  C
MTOCTaBJICHHBIMU 1ICIISIMU;

WCIIOJB30BaTh IPH OCBOCHHMHM 3HAHMU TPHUEMBI  JIOTHYECKOTO
MBIIIJICHUST —  BBIACIATH  XapaKTEepPHbIE TMPHU3HAKA TIOHATHH W
yCTaHaBJIMBaTh HX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIHE
TIOHATHS I OOBSICHEHUS OTACIIBHBIX (DAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPHUU IS KIaCCU(DUKAIIMKM BEIIESCTB U
XUMUYECKUX PEaAKIINA;

yCTaHaBJIMBATh MIPUYUHHO-CJICICTBEHHBIC CBSI3HU MEXITY
M3y4yaeMbIMH SBJICHUSIMU;

CTPOHTH JIOTMUECKHE PACCYXKJCHMS (MHIYKTHBHBIC, JTETyKTUBHBIC,
[0 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B
paccMaTpUBaeMBbIX SBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHATh, B MpOIlecCe TO3HAHMS, MCIOIb3yeMble B XHUMHHU
CUMBOJIMUECKHE (3HAKOBBIE) MOJENIH, NPeoOpa3OBBIBATh MOJICIbHbBIC
MPEJCTABICHUS — XMMHUYECKUM 3HAK (CHMMBOJ) JJEMEHTa, XUMHYECKas
dbopmyiia, ypaBHEHHE XUMHYECKONW PEAKIUU — MPH PEIICHUU YICOHBIX
MO3HABATEJIbHBIX W TMPAKTHYECKUX 3ajay, IPUMCHSIThL Ha3BaHHBIC
MOJICIbHBIE TPEJICTABICHUS JJIS BBISBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKITHH.

2) 0a30BbI€e MCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOrO II03HAHUS BEIIECTB U
XUMUYECKUX PEAKIINH;

dbopMyIMpoOBaTh MMM M 3aJa49d  HCCIEIOBAaHMS, HCIIOJIb30BATh
MIOCTaBJICHHBIE M CaMOCTOSITEJIbHO C(OpPMYJIUPOBAHHBIC BOMPOCH B
Ka4yecTBE HHCTPYMEHTA TIO3HAHMS W OCHOBBI JIsI  (OPMHUPOBAHUS
THUIIOTE3BI IO IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKICHUH;

BJIaJICTh ~ HABBIKAMH  CaMOCTOSITEJILHOTO  IJIAHUPOBAHHSA |
MPOBEJICHUSI YUCHHUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOJII0/1aTh 32 XOJO0M IIPOIECCa, CaMOCTOSTEIHHO MPOTHO3MPOBATH €ro
pe3yabTar, (GopMynaupoBaTh OOOOIIEHHWS U BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCICAOBAHHUS, COCTABIATh 0OOOCHOBAHHBIM
OTU€T O MPOJIeTIaHHOM padoTe;

MPUOOPETATh OMBIT YYSHUUECKON MCCIIeI0BATEIHCKOW U TIPOSKTHOMN
NEATeIbHOCTH,  TPOSBIATH  CIIOCOOHOCT M TOTOBHOCTh K



CaMOCTOATEIILHOMY TIOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3aj]1ad,
MIPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHMUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOUYHUKAX WH(DOpMAIuuU (Hay4yHO-
MOMyJIsipHAsl  JIMTepaTypa XUMHYECKOTO COJEp>KaHUs, CIIPaBOYHbIE
nocodus, pecypchl HWHTepHeTa), aHaIM3UpPOBaTh  HHGPOPMAIIHIO
pPa3IUYHBIX BUJIOB U (POpPM TpeACTaBICHUs, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTH M HEMPOTHUBOPEUNUBOCTH;

bopMyIUpOBaTh 3aIPOCHl U MPUMEHATHh Pa3IMYHbIE METO/AbI IPH
MOMCKE W O0TOOpe wuHPOpPMAIUM, HEOOXOAUMOMN Il BBITIOJTHEHUS
y4eOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA,

puoOpETaTh OTIBIT UCIIOJIb30BAHUS nH(}OpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY TIpeICTaBIICHUS
uHpopmaruu (cxembl, TpaduKu, AUATPAMMBbI, TaOJHUIBl, PUCYHKH U
Apyrue);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPENICTBA MpU paboTe C
XUMUYECKON MH(pOpMalMe: MPUMEHATh MEXKIpeAMETHbIE ((hU3ndecKue
U MaTeMaTHYeCKWEe) 3HAKM W CUMBOJBL, (GOpMysbl, abOpeBUATYHI,
HOMEHKJIATYpPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE
CpelcTBa HATJISIAHOCTH.

OBaanenue YHHMBEPCAJIbLHBIMH KOMMYHHKATUBHBIMH
AEeCTBUAMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOMl TeMbl B XOJ€
Jauanora W/Wid JUCKYCCUH, BBICKA3bIBaTh UJCH, (POPMYJIHPOBATH CBOU
MIPEIOKEHHUS] OTHOCUTEHHO BBITIOJIHEHHUS MPE/TIOKEHHOH 3a/1a4H;

BBICTYNaTh C MPE3CHTAlMe  pe3ylbTaTOB  MO3HABaTEIbHOM
JESATENBHOCTH, TIOJYYEHHBIX CaMOCTOSTENIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM TPU  BBIIOJTHEHUH  XMUMHYECKOTO  DKCIIEPUMEHTA,
MPaKTUYECKON pabOThl IO UCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHoro mpoekta u  (GOPMYJIMPOBATH BHIBOABI IO
pe3yibTaTaM  MPOBEACHHBIX HCCIACAOBAHUN TYTEM  COTJIACOBAHUS
MO3UIIUNA B X0/1€ 00CYX ACHUS 1 OOMEHAa MHEHUSAMH.

OBy1aieHUe YHMBEPCAJIBLHBIMH PeryJISTHBHBIMH JeCTBUSIMMU:

CaMOCTOATENIbHO  IJIJAHUPOBaTh W OCYHIIECTBJISITH  CBOIO
MO3HABATENIbHYIO JIESITENIbHOCTh, ONpenensiss e€ 1IeMu ¢ 3a/ayu,
KOHTPOJIMpOBaTh MU 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpejiaraeMblii  aNrOPpUTM  JACHCTBUH TIPU  BBIMOJIHEHUU YYEOHBIX U
MCCJIeIOBATENbCKUX 3aj1a4, BeIOMpaTh Haubosiee >PGEeKTUBHBIN CIIOCOO
UX pelIeHHs] ¢ Y4ETOM TIOJMYYEeHHs] HOBBIX 3HAHUKA O BEIIECTBAX U
XUMUYECKUX PEaAKITUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEITEIbHOCTH Ha OCHOBE
caMoOaHaJIn3a U CAaMOOIIEHKH.

IHHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC



[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMUsDH
OTpPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUNA O XUMUYECKON COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, POJIU XUMUHU B IIO3HAHUU SIBJICHUI
OpUPOILl, B (POPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €&
(YHKIMOHATIBHOM ~ TPaMOTHOCTH,  HEOOXOJUMOW  JJIsi  peIlICHUS
MPaKTUYECKUX 3aJad M JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMH, KOTOpas BKIIKOYACT:
OCHOBOIIOJIATAIONIUE  MOHATUS  (XMMHYECKUH  DBJIEMEHT,  aToM,
AJIEKTPOHHAs 00o00uKa aToMma, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas dopmyna
(pa3BEpHyTass U COKpami€¢HHasi), MOJb, MOJISIpHAsE Macca, MOJIAPHBIM
00BEM, YIJIepoAHbId cKeneT, (GyHKIUOHAIbHAS Tpymma, pajukal,
M30MEpUsI, U30MEPBI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTIIEBOAOPOJIBI,
KUCJIOPOJ UM  a30TCOAEpXKAallMe COCAUHEHUs, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIUHEHHUS); TEOPUH M
3aKOHBI (TEOpHUsi CTpOeHUs opraHudeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHUS MAaCChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
A3bIK  XHMHUH; MHUPOBO33PCHUECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE
[IOHMMAaHUSl TPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKUX SBIICHUH,
(aKTOJOTUYECKHE CBEJCHUSI O CBOWCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCTOJIb30BAHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U NIPAKTUYECKOU JIESITEIBHOCTH YEI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUN BBISBISTh XapaKTEpPHBIE MPHU3HAKU
MIOHSTUH, YCTaHaBJIUBATh 150, B3aUMOCBSI3b, MCII0JIb30BaTh
COOTBETCTBYIOLIME IIOHATHS NIPU OIMCAHUU COCTaBa, CTPOCHUS U
[IPEBPALIEHUN OPTaHUYECKUX COCIUHECHUM;

chOPMHUPOBAHHOCT, ~ YMEHHMH  HCHOJB30BATh  XUMHUYECKYIO
CUMBOJIMKY JUISI COCTaBJIEHHMS MOJIEKYJISIPHBIX U  CTPYKTYPHBIX
(pa3BépHyTOH, COKpaméHHOM) GOPMYJ OpPraHMYECKHX BEIIECTB H
YPAaBHEHUM XUMHMYECKUX PEaKUHUM, H3rOTaBIMBATh MOJEINA MOJEKYJI
OPraHMYECKUX BEIIECTB Ui WUIIOCTPAlMM MX XUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OPMHUPOBAHHOCT, YMEHHMM yCTaHaBIMBATh MPUHAJICKHOCTD
W3YYEHHBIX OpPraHMYECKUX BELIECTB IO HUX COCTaBY U CTPOCHUIO K
onpenenéHHOMY KiIacCy/TpyIiie coeuHEeHU (YyriaeBOA0POIbI, KUCIOPOT
U a30TCOJCpXKAIINE COCIUHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUs),
JaBaTh MM Ha3BaHus 1o cuctemarudeckor HomeHkiatype (IUPAC), a
TAK)X€ IPUBOAUTH TPUBUAJIBHBIE HA3BAHUS OTIEIBHBIX OPraHUYECKHUX
BEIIECTB (PTWJICH, MPOMWICH, alleTUJICH, STWJICHIJIMKOJIb, TJIUIIEPHH,
dbenon, hopmanbaeru, aleTaabIeruja, MypaBbuHas KHUCIIOTA, YKCYCHas
KHCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEapUHOBAsI KUCIIOTA, TII0K03a, GPYKTO3a,
Kpaxmai, IeJUTI0J103a, TIIHUIIIH);

c(hOpMHUPOBAHHOCTh YMEHHUS OTPEEIATh BUABl XUMUUYECKON CBSI3U
B OPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPATHbIE);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOXKEHUS TEOPHUH
CTpoeHus opraHuyeckux BemiectB A. M. bytnepoBa nnsi oObsicHEHHS
3aBUCUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXPaHEHHMS MACCHI BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE,
dbu3nyeckue W XHMHYECKHE CBOMCTBA THUIMYHBIX MpeacTaBUTEIEH
Pa3IMYHBIX KJACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, JTHUJICH,
MpONMJICH, aleTwieH, OyraaueH-1,3, wmetunOyraaueHn-1,3, OeH3oul,
METaHOJI, 3TAaHOJI, 3TWJICHIJHUKOJb, TJIUIECPUH, (DEHOJ, areTaabICeTHI,
MypaBbUHAasi U YKCYCHasi KHUCJOTBHI, TJIIOKO3a, Kpaxmaj, IeJIIi003a,
aMUHOYKCYCHAasl KMCJI0Ta), WITIOCTPUPOBATH TCHETHYCCKYIO CBSI3b MEXKIY
HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKUX PpEAKIHUH C
HCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

chOPMHUPOBAHHOCTh ~ yMEHUS  XapaKTepU30BaTb  HUCTOYHHUKH
YTJIEBOJIOPOJTHOTO CHIPhs (He(Th, MPUPOJHBIM a3, yTrojb), CIIOCOOBI HX
nepepaboTKU 1 MPaKTHIECKOe MTPUMEHEHHUE TIPOIYKTOB MepepaboTKH;

chOPMHUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  BBIYUCICHUS  TIO
XUMHUYECKUM YpaBHEHHUAM (Macchl, 00BbEMA, KOJIMYECTBA MCXOHOIO
BEIIECTBA WJIM IIPOJYKTa peakIMd II0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WIIA MPOIYKTOB PEAKIUH);

chOpMHUPOBAHHOCTh yYMEHHMM BIIaJICTh CHUCTEMOM 3HAaHUM 00
OCHOBHBIX METOJAaX HAy4HOI'0 MO3HAHUSI, MCIOJIb3YEMBIX B XUMHUHU MPH
M3yYCHHH BEIIECTB M XMUMHUYCCKUX SIBICHUU (HAOIIOICHHE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICIMPOBAHHKE), UCIIOIb30BaTh CUCTEMHBIE XUMHYCCKUE
3HAHUS JJISl IPUHSATHUS PEUICHUN B KOHKPETHBIX KM3HEHHBIX CUTYaIIMSX,
CBSI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh yYMEHHUM COOJIIOAATh TMpaBUjIa ITOJb30BAHUS
XUMHUYECKON TMOCyI0i HW J1abopaTOpHBIM O00OpyJIOBaHHUEM, a TaKXKe
mpaBuIIa oOpaleHus C BEIIeCTBAMH B COOTBETCTBUM C HHCTPYKITUSAMH T10
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  IUIAHUPOBATh W BBINOJHATH
XUMHUYECKUN SKCIEPUMEHT (MPEBpAICHUS OPTraHUYECKHX BEIIECTB MPH
HarpeBaHWM, TIOJy4YEHHWE OTUJICHA W  M3YUYCHHME €ro  CBOMCTB,
Ka4eCTBEHHBIC PEaKIIMU OPraHUYECKUX BEIECTB, JeHATypalus OeaKoB
IIpM HarpeBaHWM, I[BETHBbIC pEAaKIUU OEJIIKOB) B COOTBETCTBUU C
MpaBWJIAMH TEXHHKHU OE€30IMAaCHOCTH IMPU OOPAICHHH C BEIICCTBAMH H
J1a00paTOPHBIM 00opy10BaHUEM, MPEJICTABIIATD pe3yJIbTaThl
XUMHUYECKOTO  JKCIepuMeHTa B (opMe  3aluch  ypaBHEHHM
COOTBETCTBYIOIIUX peakIuii 1 (HOPMyITHPOBATh BBHIBOJLI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTH YMEHUH KPUTHUYECKHU aHAJIN3UPOBATH
XUMHUYECKYI0 HWH(pOpMaIuio, IONy4yaeMyld M3 pPa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit uHdopmaiiiu, MHTEpHET u IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIO/IaTh IIpaBUJIa SKOJOTHYCCKH
11eJ1eco00pa3HOTO MOBEJCHUS B OBITY M TPYIOBOM JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3JI0POBbS U OKPYXKAIOIIEH MPUPOAHON Cpenbl,
OCO3HaBaThb  OMACHOCTb  BO3JCUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpPEACIEHHBIX OPraHWYECKUX BEIIECTB, MOHHUMAs CMBICI IOKa3aTes
ITJIK, mosicHATh Ha MpUMeEpPax CIOCOObl YMEHBILICHHS U MPEIOTBPAICHUS
HX BPEIHOTO BO3JICHCTBUS HA OPraHW3M YEJIOBEKA;

JUIsl OOyYaroOImUXCsS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS:
yMEHHE IPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX IMO3HAHUS
BCILIECTB U XMMHUUECKHUX SIBIICHUI;



JUISL  CHeNbIX W CJIA0OBUISAIIMX  OOyYaloluXcsi:  YMEHHE
MCIIOJIb30BaTh PEIbe(HO-TOUCUHYIO cucTeMmy obOo3Hauenuit JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (PopMyIL.

11 KITACC

[IpenMeTHBle  pe3ynbTaThl  OCBOGHHMS  Kypca  «OOmas wu
HEOPraHWYECKask XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUN: 0 XUMUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUH B TTIO3HAHUU SIBJICHUMN
IpUpobl, B (POPMHUPOBAHUU MBIIUICHUS M KYJIbTYPhl JUYHOCTH, €€
(YHKIIMOHATIBLHOH  TPAMOTHOCTH,  HEOOXOAMMOW  JUIi  pEIICHUs
MPaKTUYECKUX 3aJa4 M DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IIPUPOJIHOM CPEIE;

BJIQJICHUE CHUCTEMOM XUMHWYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAOIINE MOHITHS (XUMHUYECKUM AJIEMEHT, aTOM, U30TOIl, S-,
p-, d- DJIIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIM
00bEM, BAJICHTHOCTH, 3JICKTPOOTPHUIIATECILHOCTh, CTEICHb OKHCICHUS,
XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAS, METAIUIMUECKas, BOJIOPOIHAS ),
KPUCTAJUIMYECKAS PEIIETKA, THUIBI XUMHWYECKUX PEaKIHWH, pPacTBop,
BJICKTPOJIUTHI, HEAJECKTPOJUTHI, DAJICKTPOJIUTHYECKAS  JUCCOLHALIUS,
OKHUCJIUTEb, BOCCTAHOBUTEIIb, CKOPOCTh XWUMHYECKOW  PpEaKIUH,
XUMHYECKOE paBHOBECHE); TEOpUU u 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOW JUCCOLMAlNKM, mnepuoandeckuii 3akon I H.
MeHneneeBa, 3aKOH COXpPaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAICHUS] SHEPTUU MPU XMUMHUYECKHX PEAKIHIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3bIK XMUMHUH, MUPOBO33PEHUCCKUE 3HAHUSA, JIC)KAIIUE B
OCHOBE MOHUMAaHMS MTPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHU,
(haKTOJIOTHYECKUE CBEACHUS O CBOWMCTBaxX, COCTaBe, IIOJIYYEHHH U
0€30I1aCHOM HKCIIOJIb30BAaHMHM BaKHEUIIIMX HEOPTraHWYECKUX BEIISCTB B
OBITY U TTPAKTUYECKOMN JEATCIIbHOCTH YeJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHBbIC IPHU3HAKH
MOHSTHH, yCTaHABJIMBATh 150:¢ B3aMOCBSI3b, HCII0JIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS MPU ONMMCAHUHA HEOPTraHUYECKUX BEUIECTB U
UX MPEBPAIIECHUM;

c(hOpMHUPOBAHHOCTH YMEHUMN HCII0JIb30BaTh XAMHUYECKYIO
CUMBOJIUKY JUJI1 COCTaBieHHUS (OpMyn BEIIECTB U  YpaBHEHUU
XUMHUYECKUX peakiui, cucrtemarudyeckyio Homenkinarypy (IUPAC) u
TPUBHAIBHBIC Ha3BaHUS OTJICIbHBIX HEOPTraHUYECKUX BEIIECCTB (yrapHBIH
ras3, YrjIeKHCJIbIM Ta3, aMMHUaK, ralm€Has W3BECThb, HEram€Has H3BECTb,
MUTHhEBAs COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHM OIPECIATh BaJEHTHOCTb W CTEICHb
OKHUCJICHUS XUMHUYECKUX SJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa,
BHJI XUMHUYECKOW CBs3M (KOBaJIeHTHAs, WMOHHAS, METaJUIMYecKas,
BOJIOPOJIHAs]) B  COCAMHEHHUSAX, THUN KPUCTALIMYECKON  PEIIETKH
KOHKPETHOTO BEIIIECTBA (aTomHas, MOJICKYJISIpHAas, HWOHHAs,
MeTaJlJTn4YecKas ), XapakTep Cpelibl B BOJHBIX PACTBOpPAaX HEOPraHUUYECKHUX
COCMHCHUI;

chOpMHUPOBAHHOCTh YMEHHH YCTaHABIWMBAaTh MPUHAIC)KHOCTH
HEOPraHWYECKUX BEIIECTB II0 KX COCTaBy K  OIPEACIEHHOMY
KJIacCy/Tpynme coeAuHeHUM (MPOCThIE BEIIECTBA — METAIBI M



HCMCTAJlJIbI, OKCHUJAbI, OCHOBAaHUs, KHCJIOTHI, aM(bOTepHBIC T'HMAPOKCUDI,

COJIN);
c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPHUOIUICCKOTO
3aK0HA . n. MenneneeBa v JIEMOHCTPUPOBATH ero

CHUCTEMAaTU3UPYIOIIYI0, O0BICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKITNH;

chOpPMHUPOBAHHOCTh YMEHHUW  XapaKTepH30BaTh  DJICKTPOHHOE
CTPOCHHUE  aTOMOB  XHMHYECKHX  DJIEMCHTOB 1-4 MIEpUOJ0B
[lepuoanueckont cucrembl XxuMU4deckux aiaemeHToB J[. M. Menneneena,
HCIIOb3YS MMOHATHS «S-, p-, d-371eKTpOHHBIC opOuTanm,
«QHEPreTUYECKHNEe YPOBHW», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHCHUS
CBOMCTB XMMHWYECKHX DJIEMEHTOB M HMX COCIMHECHUH II0 TEPUOJaM U
rpynmnaM llepuoguueckor cucteMbl XUMHAYECKUX 3neMeHtoB JI. U.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE
XAMHUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKAATh CYILIECTBOBAaHUE T'€HETUYECKOU CBSI3U MEKITY
HEOPTraHUYECKUMU BEILIECTBAMHU C IIOMOIIILIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUI;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHYECCKUE
peakIuy 10 Pa3IMYHBIM IpU3HAKaM (YHUCIy M COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY OJd(eKTy peakiuu, HW3MEHCHHIO CTEIeHEH
OKHCIICHHS DJIEMEHTOB, OOPAaTUMOCTH PEAKIIUU, YIACTHIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMH COCTAaBJIATh YPaBHECHHS PEaKIIHMM
Pa3IMYHBIX THUIIOB, TIOJHBIE M COKpalIEHHBIE YpPABHEHUS pEaKIui
HOHHOTO OOMEHA, YUUTHIBAS yCJIOBHS, MPU KOTOPBIX ITH PEaKIUUd UIAYT
J10 KOHIIA;

c(hOpMHUPOBAHHOCTH YMEHUH MPOBOJIUTH peaxiuu,
MOJTBEPKAAIOIIME KAYECTBEHHBI COCTAB PA3IMYHBIX HEOPTaHUUYECKUX
BEIIECTB, PACMO3HABATH OMNBITHBIM IYyTEM HMOHBI, MPUCYTCTBYIOIIHUE B
BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMUA MTOCPEICTBOM COCTABJIEHHS JIEKTPOHHOI'O
OanaHca 3TUX PEaKIINi;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBSICHATh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEeakIuu OT Pa3IMUHBIX (DAKTOPOB; XapaKTep CMEIICHUS
XAMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBHUS
(npunnun Jle Hlarense);

chOpPMHUPOBAHHOCTh ~ YMEHHUH  XapaKTepU30BaTb  XUMHYECKUE
MPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIILICHHOIO IOJYYEHUS CEPHOU
KHCJIOTBI, aMMHaKa, a Takxke CHOPMHUPOBAHHOCTH MPEJICTABICHUN 00
OOIIMX HAYYHBIX MPUHIIAIIAX U YKOJOTHYECKUX MPOoOJeMax XUMHIECKOTO
MIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh ~ YMEHHUH  IPOBOJUTH BBEIUMCIICHUS  C
HCIIOJIb30BAHUEM TIOHATHS «MacCoOBasi JOJs BEIIECTBA B PacTBOPE»,
00BEMHBIX OTHOIIEHWH Ta30B NP XUMHUYECKHUX PEaKIUAX, MacChl
BEIlIECTBA WJIM 00bEMaA ra3oB MO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIMU BEIIECTB,
TerioBoro 3dgdexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI
BELIECTB, IPEBPAIIECHUS U COXPAHCHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh yYMEHHUM COOJIIOAATh TMpaBUjIa ITOJb30BAHUS
XUMHUYECKON TMOCyI0i H J1abopaTOpHBIM 00OpYyJIOBaHHUEM, a TakKXKe



npaBuia oOparieHus ¢ BelecTBaMi B COOTBETCTBUM C MHCTPYKIIUSAMU T10
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

cOPMUPOBAHHOCTh ~ YMEHUN  IUIAHUPOBATH UM BBIMIOJIHATH
XUMUYECKUNA OKCIEPUMEHT (pa3lioKEHUE TMEepOoKCUaa BOJOpOAa B
IIPUCYTCTBUM KaTaAJIU3aTOPa, ONPEAEIIEHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIbIO YHUBEPCATHHOTO MHUKATOPA, BIUSHUE PA3IMUHBIX (DaKTOPOB
Ha CKOpPOCTb XUMHUYECKOM pEakiMu, peaklud HOHHOro OOMEHa,
KaueCTBEHHBIC PEAKIMU Ha CyJb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHUOH AaMMOHHS, PEUICHHE JKCIEPUMEHTAJIbHBIX 3aJay II0 TeMaM
«Mertamns» u «Hemeramib»y) B COOTBETCTBUM C IpaBUJIaAMH TEXHUKH
0e30MacHOCTH TpU OOpallleHWH C BellecTBaMH U J1abOpaTopHBIM
000pyI0BaHUEM, TTPEICTABIIATh PE3YIbTAaThl XUMUUECKOTO SKCIIEPUMEHTA
B (QopMe 3ammcu ypaBHEHM COOTBETCTBYIOUIMX pEAKIUH U
(hopMyIMPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh ~ YMEHUNM  KPUTHUYECKM  aHAJIM3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TOJy4YaeMyl0 U3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBoM KOMMyHUKalu, UHTepHET U APyTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATh TMpPaBHIIa JKOJIOTHUUECKH
1[EJIECO00PA3HOT0 MOBEJICHUS B OBITY M TPYJOBOM JEATEIHHOCTH B LEIISAX
COXPAaHEHMsI CBOETO 3JI0pOBbS U OKPYKAIOWIEM NIPUPOAHON Cpelpl,
OCO3HAaBaThb  ONACHOCTH  BO3JCKHCTBHUS HA  JKUBBIE  OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, MOHUMAas cMbIch mnokazarensa [IJIK, mosacHATh
Ha MpUMepax CrocoObl YMEHBIIECHUS U MPETOTBPAIICHUS MX BPETHOTO
BO3/JICUCTBHUS HA OPTaHU3M YEIIOBEKA;

JUTsl 00YYaIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 3/I0OPOBBSI:
yMEHUE MIPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS
BEIIECTB U XUMUUYECKUX SIBJICHUM;

JUISL  CHENbIX W CJIa0OBUIAIIMX  OOyYalolmuXcsi:  yYMEHHE
UCIIOJIb30BaTh PENIbeHO-TOUCUHYIO0 cucTeMy obOo3Hauenuit JI. Bbpaiins
JUTSI 3aITUCH XUMHUYECKUX (PopMyIL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC
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Paznea 1. Teoperuueckue

OCHOBBI oprannqecm)ifl XUMHUH

1.1

[Ipenmer
OpraHUYeCKOU
xumuu. Teopus
CTPOEHHUS
OpPraHUYECKUX
coenquHeHuil A. M.
bytneposa

https://lesson.edu.ru/lesson/a913d191-5ele-4e24-
ac02-efb16fa49f6a?backUrl=%2F04%2F10

Uroro no pazgeny

Paznen 2. YriaeBoaopoanbl

2.1

[IpenenwvHbIE
YTJIEBOJOPOABI —
aITKaHbI

https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-
9dcf-20517ae4b52e?backUrl=%2F04%2F10

2.2

Henpenensueie
YIJIEBOAOPOABIL:
AJIKEHBI,
aJIKaIUEHBI,
QJIKMHBI

https://lesson.edu.ru/lesson/4038171e-4158-4bd1-
ae98-18dc1¢fb9399?backUrl=%2F04%2F10

23

ApomMarudeckue

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-
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YIJIEBOIOPOIBI aded-c3ddal9feef4?backUrl=%2F04%2F10
[Tpuponnsie
24 WCTOYHUKHU 3 ! https://lesson.edu.ru/lesson/99557a5e-2221-43¢e0-

YTJIEBOJOPOIOB U
uX nepepadboTka

97b8-983de535¢c44d?backUrl=

Hroro no pazaeny 13

Paznen 3. Kuciopojaconep:kaiiue oprannyeckue coeTHHeHUs

https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-
bf84-c04fa4716941?backUrl=%2F04%2F10

3.1 Crmpral. Qero 3 https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
a8e5-d12a0bedc826?backUrl=%2F04%2F10
AJIbIETUIBL.
39 KapbonoBsie 7 https://lesson.edu.ru/lesson/8664b319-0ba3-4945-
' KHCJIOTHI. b076-cb7ae5858b90?backUrl=%2F04%2F10

Crnoxwnble 3upbl

33 VriaeBoasl 3 1

https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2e¢212d4d0?backUrl=%2F04%2F10

Hroro no pazaeny 13

Pasnen 4. A3oTcoaep:kamme opranHudeckue coelMHeHUus

AMUHEL
41 AMHHOKUCIIOTEL 3 https://lesson.edu.ru/lesson/0c608a59-4¢c69-4481-
) ) 839¢-92051201b73e?backUrl=%2F04%2F10
benku
Hroro no pazaeny 3

Pa3zaea S. BoicokomoJieKy/JIsIpHbIE COeINHEHUS



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10

ITnactMmaccel.

https://lesson.edu.ru/lesson/45b81dac-acba-440e-

>.1 Kayuyxu. 2 99¢3-14¢3ba78050a7backUrl=%2F04%2F 10
Bookna
HWroro 1o paszaerny 2
OBIIEE KOJIMYECTBO
YACOB I10 34

I[TPOTPAMME



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

11 KVIACC

HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpOHHBIe (HH(pPOBbIe) 00pa3oBaTeIbHbIE
pa3zie/ioB H TeM KonTpoabubie | IlpakTtuueckue
n/n Bcero pecypcbl
NnporpaMmbl padoThbI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aTOMOB.
n N
CPHOMHACCIHH POIII 11 knacc https://resh.edu.ru/s ubject/29/11/ MBI
3aKOH H . )
11 xnacc https://uchebnik.mo s.ru/catalogue?alias
ITepnonuueckas ) .
1.1 crcTeMA 3 es=lesson_template ,video lesson,video
HUCTEM . .
subject_program_ 1ds=31937343,3193 7268,35909478
XUMHUYECKUX .
cl ass level ids=10,1 1
anemenToB /l. . - -
Meneneena
C .
BeTpZZI:: POIUI 11 kmace https:/resh.edu.ru/s ubject/29/11/ MBI
1.2 B ' 4 11 xmacc https://uchebnik.mo s.ru/catalogue?alias
MHuoroob6pasue . )
es=lesson_template ,video lesson,video
BEIIECTB
POIUI 11 kmace https:/resh.edu.ru/s ubject/29/11/ MBI
11 xmacc https://uchebnik.mo s.ru/catalogue?alias
XUMHYECKHE : .
1.3 KLU 6 1 1 es=lesson_template ,video lesson,video
peaitt subject_program_ 1ds=31937343,3193 7268,35909478
class level ids=10,1 1
Hroro no pazgeny 13

Paznen 2. Heoprannueckasi Xumusi



https://resh.edu.ru/s
https://uchebnik.mo/
https://resh.edu.ru/s
https://uchebnik.mo/
https://resh.edu.ru/s
https://uchebnik.mo/

POIII 11 xnacc https://resh.edu.ru/s ubject/29/11/ MO
11 xmacc https://uchebnik.mo s.ru/catalogue?alias
2.1 Meraibl 6 . .
es=lesson_template ,video lesson,video
subject program_ 1ds=31937343,3193
POIII 11 xnacc https://resh.edu.ru/s ubject/29/11/ MBI
11 xmacc https://uchebnik.mo s.ru/catalogue?alias
2.2 Hewmeramst 9 es=lesson_template ,video lesson,video7268,35909478
class_level ids=10,1 1 subject program
1ds=31937343,3193
CBsi3b
’3 HEOPraHUYECKUX 5
Y OpraHUYeCKUX
BEIIIECTB
Uroro no pazgeny 17
Pa3zgen 3. Xumusa u ;Ku3HbL
POIII 11 xnacc https://resh.edu.ru/s ubject/29/11/ MBI
11 xnacc https://uchebnik.mo s.ru/catalogue?alias
3.1 XuUMUS U )KU3HB 4 es=lesson_template ,video lesson,video
subject_program_ 1ds=31937343,3193 7268,35909478
class level ids=10,1 1
Wroro no pazneny 4
OBUIEE KOJIMYECTBO
YACOB I10 34

[TPOT'PAMME



https://resh.edu.ru/s
https://uchebnik.mo/
https://resh.edu.ru/s
https://uchebnik.mo/
https://resh.edu.ru/s
https://uchebnik.mo/




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJyauuecTBO Yyacos
JlaTa
Ne Koutpoas | IIpakTuuec DJleKTPOHHBIE IH(POBLIE 00pa3oBaTebLHbIE
Tema ypoka Beer HU3Y4eH
n/n o HbBIE KHe st pecypchl
padoThI padoTshI
https://lesson.edu.ru/lesson/a913d191-5ele-4e24-
ac02-efb16fa49f6a?backUrl=%2F04%2F10
[Ipenmet oprannyeckoit https://uchebnik.
1 XUMUH, €€ BOSHUKHOBEHHUE, 1 mos.ru/catalogue ?aliases=lesson_t
pa3BUTHUE U 3HAYCHUE emplate,video_le sson,video subje
ct program_ids=31937343,31937
268,35909478 c lass_level ids=10,11
Teopust ctpoeHUs )
D —— https://resh.edu.ru/subject/lesson/6149/start/170388/
2 Ap M. B 'H.. 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-
- V. DYTICpoBa, ee 9dcf-20517ae4b52e?backUrl=%2F04%2F 10
OCHOBHBIE ITOJI0XKEHUS
[IpencraBnenue o
KJaccuukanum
OpraHUYECKHUX BEIIECTB.
3 o | https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
OMeHIUIATYpa b8be-b4cb589acadl 2backUrl=%2F04%2F 10
(cucremaTuyeckas) u
TPUBHUAIILHBIC HA3BAHUS
OpPTraHUYECKUX BEIIECTB
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
4 AJIKaHBI: COCTaB U 1

b3d7-ed82fcaddd02?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://uchebnik/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

CTpOEHUE,
TOMOJIOTUYECKUU PSJT

Meran u 3Tag —

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-

> fpocTeutie b3ea-81a2be75¢47a%backUrl=%2F04%2F 10
MPECTaBUTEIN aTKAaHOB
6 AJIKEHEBI: COCTaB U https://lesson.edu.ru/lesson/4038171e-4158-4bd1-
CTPOEHHE, CBOMCTBA ae98-18dc1¢fb9399?backUrl=%2F04%2F10
OTUJIEH U TIPONUIICH —
7 S O— https://lesson.edu.ru/lesson/05ab5925-ba8e-499¢-
p 840b-70b5e8db71ae?backUrl=%2F04%2F10
MPEJCTaBUTEIN ATKEHOB
[IpakTuueckas padbora Ne
2 | lonvaerie STiiera i https://lesson.edu.ru/lesson/53¢d2379-2a45-43b1-
' Y ! 967-Tebedaf03ce0?backUrl=%2F04%2F 10
U3Y4YEHUE €r0 CBOMCTB»
Ankanuensl. byraauen-1,3
U MeTmiIoyTaaues-1,3.
9 Monveerme https://lesson.edu.ru/lesson/6df23393-6f08-4b91-
Y ac01-a983b95b854a?backUrl=Y%2F04%2F 10
CHUHTETUYECKOI0 KayuyKa U
PE3UHBI
AJIKMHBL; COCTaB "
0COOEHHOCTH CTPOCHUS,
10 COMOLOMIYECKHUi b https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
p 'H; . 84b5-009292468356?backUrl=%2F04%2F10
AneTuaeH — MpOCTEeUIHI
MPECTaBUTEb AJTKMHOB
Brrancnenus no
. https://lesson.edu.ru/lesson/7dada027-8448-4181-
11 YPaBHEHUIO XUMUYECKOU

pe€aKuuu

b416-fbaledd4ab6d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10

ApeHbl: 6€H30J1 ¥ TOITYOJL.

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-

12 TOKCHYHOCTB apEHOB aded-c3ddal9feef4?backUrl=%2F04%2F10
I'enernueckas cBsA3b

13 YIJIEBOAOPOIOB, https://lesson.edu.ru/lesson/6¢919641-7956-4130-
MPUHALIEKAIUX K b1fd-c7¢71db395d7?backUrl=%2F04%2F10
pa3IMYHBIM KJlaccam
[IpupoaHbIe HCTOYHUKHU
YTJIEBOJOPOAOB:

14 MIPUPOIHBIN ra3 u https://lesson.edu.ru/lesson/99557a5e-2221-43¢0-
NIOITyTHBIE HE(TSIHBIE Ta3bl, 97b8-983de535¢44d?backUrl=%2F04%2F10
HE(PTh U IPOJTYKTHI €€
nepepaboTKu
[IpupoaHbIE HCTOYHUKHN
YTJIEBOJOPOAOB:

15 MIPUPOIHBIN ra3 u https://lesson.edu.ru/lesson/99557a5e-2221-43¢0-
MOIMyTHBIE HEPTSIHBIC Ta3bl, 97b8-983de535¢44d?backUrl=%2F04%2F10
HE(Th U MPOJTYKTHI €&
nepepadoTKH

16 Kontponbnas pabota mo https://lesson.edu.ru/lesson/6abf1680-4eb5-4612-
pazneny «YTriaeBogopoIb» 8ea5-44d63ccct518?backUrl=%2F04%2F10
[Ipenenbubie

17 OJTHOAQTOMHBIE CIIUPTHI: https://lesson.edu.ru/lesson/5439¢18b-7440-4b61-
METAHOJI U 3TAHOIL. bf84-c04fa471694f?backUrl=%2F04%2F10
Bonopoanas cBsa3b

13 MHOroaToMHbI€ CIIUPTHI: https://lesson.edu.ru/lesson/461aa9c8-cOef-4827-

STUJIICHTJIMKOJIb U

a8e5-d12a0bedc826?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10

TIIUMLEPUH

denon: CTPOCHHUC
MOIJICKYJIBI, (bHSI/I‘{eCKI/Ie n

https://lesson.edu.ru/lesson/649883b8-7c5f-4116-

19 XUMUYECKHE CBOMCTBA, 896e-10a2278b08f1?backUrl=%2F04%2F10
MpUMEHEHNE
AJLIEruab!:
20 (bopMaTbICTIA 1 https://lesson.edu.ru/lesson/8664b319-0ba3-4945-
PMATLACTIA b076-cb7ae5858b902backUrl=%2F04%2F 10
ameTanabaerui. ALeToH
OIHOOCHOBHBIE
71 npeiesibHbIe KapOOHOBBIC https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
KHUCJIOTBI: MypaBbUHas U a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
YKCyCHas
[IpakTrueckas pabota Ne
2 7 «CBoficTBa hacTEODA https://lesson.edu.ru/lesson/9834d408-386d-444a-
' 1CTBa pactBop 8de3-7efba8b98edb?backUrl=%2F04%2F 10
YKCYCHOM KHUCIIOTBI»
CteapuHOBas M OJICUHOBAs
23 KHCJIOTHI, KaK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
NPENCTABUTEIIN BBICIIIUX a0eb-1e59¢d5f4d9f?backUrl=%2F04%2F10
KapOOHOBBIX KHCIIOT
MbL1a KaK COJIM BBICIIHNX
24 KADBOHOBLIX KHCIOT. HX https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
p . ’ a0eb-1e59¢cd5f4d9f?backUrl=%2F04%2F 10
MOIOIIIEE ACHCTBUE
CnoxHbIe 3(OHUPHI KaKk
25 MIPOU3BOAHBIC KAPOOHOBBIX https://lesson.edu.ru/lesson/71ac432-a0d4-4945-

kucnot. ['maponus
CIIOXKHBIX 3(pupoB

a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

Kupsr: runpoinus,

26 HpUMEHEHHE, https://resh.edu.ru/subject/lesson/5952/start/15063 1/
Ouosiornueckas poib
JKUPOB
YrieBoasl: COCTaB,

KJIaCCU(UKAIIHS.
27 BaskHeiie https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
963b-01d2¢212d4d0?backUrl=%2F04%2F10
MPEACTaBUTENM: TIIHOKO03a,
bpykTo3a, caxaposa

28 Kpaxman u nemitonosa kak https://lesson.edu.ru/lesson/690fbb76-f94a-4177-
[IPUPOJHBIE ITOJIUMEPHI bbbe-3d3ae748f716?backUrl=%2F04%2F10
KonTponsHas padora no
paszzeny

29 B — https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-

b7¢7-ff893919d25a?backUrl=%2F04%2F10
OPraHUYECKHUE
COCTUHCHUS»

30 AMUJHBI: METHIAMHH U https://lesson.edu.ru/lesson/0c608a59-4¢69-4481-
aHWJINH 839¢-9205£201b73e?backUrl=%2F04%2F10
AMHWHOKHUCIOTHI KaK
amdoTepHbIe

31 OpraHu4YecKue https://lesson.edu.ru/lesson/c2{2f3d7-43d1-4873-
COCIMHECHMS, UX ace0-78eca6009628?backUrl=%2F04%2F10
OMOoJIOrHYeCKOe 3HaUCHHE.

Ilenrtn bl
3 benku kak npupoHbIe https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-

BBICOKOMOJICKYJIAPHBIC

ace(-78eca6009628?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?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

COCOAMHCHU A

OCHOBHBIE HOHATUA XUMHUU
33 BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUN

https://lesson.edu.ru/lesson/45b81dac-acba-440e-
99¢3-14c¢3ba78050a?backUrl=%2F04%2F10

OCHOBHBIE METOIBI
CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHui. IlnmacTMaccsl,

Kay4yKH, BOJIOKHA

https://lesson.edu.ru/lesson/45b81dac-acba-440e-
99¢e3-14c¢3ba78050a?backUrl=%2F04%2F10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KVIACC

KoaunuyecTBo 4acoB

Ne T Kontpoan | Ilpakruue Aata DJIeKTPpOHHbBIE HU(PPOBBIEe 00pa3oBaTebHbIE
eMa ypoka Bce usyue
n/n o bHBIE cKHe st pecypesl
padoTbl padoThI
XUMHUYECKUH JIEMEHT. ATOM.
DJeKTpOHHAsE KOHPUTYpaIus 1 https:/resh.edu.ru/subject/lesson/6479/st art/150989/
aTOMOB
[Tepuoanueckuii 3aKoH U
[Iepnoanueckas cucrema
XUMHUYECKHX 31eMeHToB /l. W. https://uchebnik.mos.ru/material_view/at
MeHnpeneena, uX CBS3b C ! omic_objects/12280892?menuReferrer= catalogue
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JICMCHTOB
U X COCTUHEHUH 10 TPYIIIaM U
nepuojaM. 3HaYeHue https://uchebnik.mos.ru/material_view/at
MIEPUOIUYECKOT0 3aKOHA U ! omic_objects/12280892?menuReferrer= catalogue
CUCTEMbI XUMUYECKUX
anemenToB .M. Meneneena B
Pa3BUTHH HAyKU
CTpoetie BellecTsa. . https://uchebnik.mos.ru/material view/at
XuMuyeckas CBsi3b, €€ BUDI; 1 —

MCXaHU3MBbI O6paSOBaHI/I${

omic_objects/7633289?menuReferrer=c atalogue



https://resh.edu.ru/subject/lesson/6479/st
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at

KOBaJICHTHOH CBA3H.
Bonoponnas ca3sb

BanenTHoCTb.
DJIEKTPOOTPUILIATEITLHOCTb.
Crenenb okucieHus. BemnlecTsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/st art/151021/

[TonsaTHe 0 IUCIEPCHBIX
cucremax. McTuHHBIE 1
KOJUJIOUHBIE PACTBOPBI.
MaccoBas 101 BeIlleCTBa B
pactBope

https://resh.edu.ru/subject/lesson/4939/st art/151134/

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHeHui. I'eHeTHYCCKAs
CBSI3b HEOPTraHUYECKUX BEIIECTB,
Pa3JIMYHBIX KJIACCOB

https://uchebnik.mos.ru/material view/le
sson_templates/2028214?menuReferrer=

catalogue

Kraccupukanus XuMHIecKux
peakuil B HEOPraHN4eCKON 1
OpraHMYECKON XUMHUU. 3aKOH
COXpPaHEHMsI MacChl BEILLECTB;
3aKOH COXpaHEeHHUs U
IpEeBpalLEHHs SHEPTUH U
XUMHYECKHUX PEaKLMsIX

https://resh.edu.ru/subject/lesson/4938/st art/151107/

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMHAYECKOe
paBHOBeECHE

https://uchebnik.mos.ru/material _view/le
sson_templates/1996277?menuReferrer=
cataloguehttps://uchebnik.mos.ru/material view/at



https://resh.edu.ru/subject/lesson/6332/st
https://resh.edu.ru/subject/lesson/4939/st
https://uchebnik.mos.ru/material_view/le
https://resh.edu.ru/subject/lesson/4938/st
https://uchebnik.mos.ru/material_view/le

omic_objects/7633333?menuReferrer=c atalogue

[TpakTrueckas padota Ne 1.
«Bnusiaue pa3nuuHbIX GaKTOPOB

https://uchebnik.mos.ru/material view/at

10 Ha CKOPOCTh XUMHUYECKON omic_objects/8413671?menuReferrer=c atalogue
peaKIIum
DNEKTPOIUTHYECKAS
muccouuanus. [Tonstue o
BOZIOpOIHOM TToKa3atene (pH) https://uchebnik.mos.ru/material _view/le
11 pacTtBopa. Peakiiun noHHOTO sson_templates/1992041?menuReferrer=
obmena. I'maponus catalogue
OpPTaHHYECKUX H
HEOPTaHMYECKUX BEIIECTB
OKHCIHTEIEHO- https://uchebnik.mos.ru/material view/le
12 BOCCTAHOBMTEILHEIC PEAkili. sson_templates/2016962?menuReferrer=
[Tonsarue 06 snexkTponuse
. catalogue
pacIiiaBOB U pacCTBOPOB COJIEH
KontponbHas pabota mo pazaeny
13 «Teopernyeckue OCHOBBI
XUMUID)
MeTtaimisl, UX ITOJIOKEHNE B
[Iepnonnueckoii cucreme
XUMHUYECKUX djiemeHToB 1. U. https://uchebnik.mos.ru/material _view/at
14 : :
MenzeneeBa 1 0COOCHHOCTH omic_objects/10930590?menuReferrer= catalogue
cTpoeHus aromoB. O0miue
dbuznueckue cBOCTBa METAIIOB
15 CIu1aBbl METaJLIOB. https://resh.edu.ru/subject/lesson/3479/st art/151187/



https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/le
https://uchebnik.mos.ru/material_view/le
https://uchebnik.mos.ru/material_view/at

DIEKTPOXUMUYECCKUN DS
HaIPSHKEHUN METAJIOB

XUMHYEeCKHe CBOWCTBA
BOKHCUIIINX METAIIOB (HATPHH,

https://resh.edu.ru/subject/lesson/5814/st

16 N ~ ~ art/151239/https://uchebnik.mos.ru/material _view/at
KaJui, KalblUui, MarHui : :
. HHH, T omic_objects/10992712?menuReferrer= catalogue
QTFOMUHHI) U UX COCTMHEHUN -
XUMUYECKUE CBOWMCTBA XpOMa, ,
17 N p https://resh.edu.ru/subject/lesson/3534/st art/151266/
MEJH U UX COCTMHCHUN
https://uchebnik.mos.ru/material view/at
18 XHMMHYECKUE CBOWCTBA IUHKA, omic_objects/12281620?menuReferrer=
JKelle3a U X COCTMHEHUIN cataloguehttps://uchebnik.mos.ru/material view/at
omic_objects/11032033?menuReferrer= catalogue
[TpakTudeckas padora Ne 2. https://uchebnik.mos.ru/material_view/at
19 "Permenne SKCIIepUMEHTATLHBIX omic_objects/7819417?menuReferrer=c
3aza4 1no teme «Metamib»" atalogue
Hemeramiel, ux mMoJio)keHHe B
[Iepnoanueckoii cucreme
20 XUMUYeckux anemeHTos Jl. 1. https://resh.edu.ru/subject/lesson/5939/st art/151320/
MenzeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
®du3nyecKue CBOKMCTBA
HEMETAJIOB. AJIOTPONHS
1 ( P https://uchebnik.mos.ru/material_view/at
HEMETAIIOB (Ha IpUMepe . .
PHUMED omic_objects/77271467menuReferrer=c atalogue
KHCJIOPOJIa, cepbl, hocdopa u -
yriaepojaa)
22 XUMHUYECKUE CBOMCTBA https://uchebnik.mos.ru/material_view/at



https://resh.edu.ru/subject/lesson/5814/st
https://uchebnik.mos.ru/material_view/at
https://resh.edu.ru/subject/lesson/3534/st
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at
https://resh.edu.ru/subject/lesson/5939/st
https://uchebnik.mos.ru/material_view/at

TaJIOI'€HOB, CepI)I Hn Uux
COEeIUHEHUI

omic_objects/10835229?menuReferrer=
cataloguehttps://uchebnik.mos.ru/material view/at
omic_objects/10979202?menuReferrer= catalogue

XUMHUYECKHE CBOMCTBA a30Ta,

https://uchebnik.mos.ru/material _view/at
omic_objects/10718237?menuReferrer=
cataloguehttps://uchebnik.mos.ru/https://uchebnik.
mos.ru/material_view/at

23 docdopa 1 X CoeTMHECHHIA omic_objects/11078242?menuReferrer=
cataloguematerial view/at
omic_objects/10782236?menuReferrer=
catalogue

X UMIeCKIe CBOHCTEA htt_t_)‘s://ucl‘lebnik.mos.ru/material_view/at
omic_objects/10366625?menuReferrer=
24 YIICPOAa, KvpeMHHH X cataloguehttps://uchebnik.mos.ru/material view/at
COCAHEHIH omic_objects/10710658?menuReferrer= catalogue
T T p—— http.s://ucl.lebnik.mos.ru/material view/at

25 . omic_objects/10587600?menuReferrer=
HEMETAJIOB U UX COCTMHEHUHN catalogue
O06o0mIeHne U cUCTeMaTH3aIS

2% ]SBIZ?EIZI?H:Z;:B:IZ ;I;:l:f;?;:;l»' httt).s:// ucl.lebnik.mos.ru/material_view/ at

. omic_objects/7727146?menuReferrer=c atalogue

XUMHYECKHUX PeaKlnii u
TEPMOXMUMHUYECKHUE PACUETHI

7 zllf :;IZT{;ZCEE:HZZ?/IO;:H]E;;HHX httt)‘s://ucl‘lebnik.mos.ru/material_view/at
omic_objects/10885518?menuReferrer= catalogue

3a1a4 no teme "Hemeramier"»

28 KontponbHas padoTa o remam https://uchebnik.mos.ru/material _view/at



https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at
https://uchebnik.mos.ru/material_view/at

«Mertamie» u
«Hewmeramiby/Beepoccuiickas
npoBepoyHasi pabora

omic_objects/7727262?menuReferrer=c atalogue

Heoprannueckue u
OpraHUYECKHUE KUCIIOTHI.

https://uchebnik.mos.ru/material view/at

2 : :
? Heoprannueckue u ! omic_objects/77271467menuReferrer=c atalogue
OpPTaHWYECKHUE OCHOBAHUS
AMoTepHbIE HEOPraHUYECKUE U
30 lcipraHHqGCKHe COCHIHCHIA. I https://uchebnik.mos.ru/material view/at
CHETHHCCKA CBAD omic_objects/77271467menuReferrer=c atalogue
HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIECTB
Ponp xumuu B o0ecrieueHun
3KOJIOTMYE€CKOM, DHEPIreTHUCCKOMH .
31 . P 1 https:/resh.edu.ru/subject/lesson/3504/st art/151485/
1 MUIIEBOH 0€30MMacHOCTH,
Pa3BUTUU MEIULIUHBI
[IpencraBnenus 06 oOmuUx
3 HAY4YHBIX [IPUHIUIIAX I https://resh.edu.ru/subject/lesson/3514/st
IPOMBIIIJIEHHOTO OJy4EHUs art/151429/
BaXXHEUININX BEIICCTB
33 YenoBek B MUPE BEIIECTB U 1 https://uchebnik.mos.ru/material view/at
MaTepUajoB omic_objects/7527335?menuReferrer=c atalogue
34 X I https://uchebnik.mos.ru/material_view/at
HIMHA 1 310pOBRe Henopeka omic_objects/7527335?menuReferrer=c atalogue
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET



