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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepamuny, TpebOBaHUN K pe3yjbTaTaM OCBOCHHS
dbenepanbHO 00pa3oBaTENbHONM MPOrpaMMbl CpPEHEro 00I1Iero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opraHusaiusx Poccuiickoit
denepariuy, peaU3ylOINIMX OCHOBHBIE 0OOpas3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerunm pa3BuTHs BocnuTaHus B Poccuiickoi
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJAXOIOB K pa3pabOTKe MporpaMMbl MO XUMHH, K OINPEACICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUSI U Pa3BUTHs 00YJalOUUXCS CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJICpKaHUsI, PE3yJbTATOB OOyUYeHHS U TpeOOBaHUM K YPOBHIO MOATOTOBKU
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0O M TOpUpPOAHON cpede. Peamusyercs xumuueckoe oOpazoBaHue
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU TPUPOABl U B MaTEPUATLHON KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO31aHUU HOBOM 0a3bl MaTepUaibHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOopoe (PopMupyercs B XMMHUHM Ha OCHOBE MOHHMAaHUS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOTUYECKON O€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YyUEHUs1) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID MM Ui  BBIPAOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOIIas W HEOpPraHuueckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0ecleuynBaeT BO3MOXKHOCTh PAcCMOTPEHHs BCETO MHOroo0pasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOAXOAa K U3y4EHHI0 y4dyeOHOro wMarepuana U OOYCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TakK€ HAa YPOBHE CTEPEOXUMHUYECKMX M  DIJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYATLHBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[lon HOBBIM YyrjaoM 3peHHs B IpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOy4YaloIIMMCS MPEAOCTABISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M MNPUMEHEHHUH, a TAKXKE O XUMHYECKHUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMM COJIEPKaHUSA, HMEIOIIUMHU KYJIbTYPOJIOTHMYECKUH U TPUKIATHON
XapakTep. OTHU 3HAHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBSI3M XHUMHUU C
IPYTUMU HayKaMH, PAacKpbIBAIOT €€ pOJib B II03HABATEIILHONM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  TAaHHOTO  ypOBHS  M3YYEHUsS  OPHEHTHPOBAHO  Ha
dopMmupoBaHue y 00ydarOmIUXCS MHPOBO33PEHUYECKON OCHOBBI Ui MOHMMAaHMUS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUW IMYTEM HKCIEPUMEHTa U
pelIeHUs] TMPOTUBOPEUYMI MEXIy HOBBIMH (akKTaMu H  TEOPETHUYECKUMU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHuss 3aad  BOCIUTAHUS, Ppa3BUTHS MW COLMAIM3ALNU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NIUYHBIX BUJOB JACSTEILHOCTU: pelIeHus MpoljeM, TMOWCKa, aHajau3a |
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTh COBPEMEHHOr0 €CTECTBO3HAHUS, MPAKTUYECKOU
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
IpeMETA SIBJIETCS BIIOJHE ONPaBAaHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHMs TJIABHBIMH LEISIMM M3YYEHHsI IpeaMmera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHUM KaKk BakKHeHIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTaJ bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
00001IeHN A MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX pEakiui, HEOOXOAMMBIX i NpPUOOpEeTEeHUs
YMEHUI OpPUEHTHPOBATHCS B MHUPE BELIECTB UM XMMHUYECKUX SIBJICHUU,
MMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HY;

e pa3BUTHE YMEHHIl U CIIOCOOOB I€ATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMUYECKOTO 3KCIEPUMEHTa, COOJIIOACHUEM  IpaBUII
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atumM, conepkarenpHas XapakTEPUCTUKA LEJIEH U 3a1a4 U3y4EHHUs
IpeIMeTa B IporpaMMe 10 XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopazosanus. CeroaHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MpPEaNOYTEHHUE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHUusl OOydeHMsl, OPHEHTHPOBAHHOW Ha
HOJrOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHU3alliy, BIAJCIOLIEro He
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMU aKTUBHOI'O MOJYYEHHs] 3HAHUM M NMPUMEHEHUSI UX B PEAbHON KU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3TMM mpH U3ydYeHHHM NpeaMera «XUMHUsD JTOMUHHUPYIOIee
3Ha4YeHHE MPUOOPETAIOT TaKUe IIeNIM U 337a4H, KaK:

ajanrtanusl OOy4arolMXCsl K YCJIOBHSIM JTMHAMUYHO Pa3BUBAIOLIErOCsS MUPA,
(opMHUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYalUAX, CBS3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHUEM;

dopmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYECHHE Ul DPA3IMYHBIX BHUJIOB
JESATENbHOCTU: PEIIEHUs Mpo0JeM, MOUCKa, aHalnu3a U 00pabOTKH HMH(OpMALIKH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs! OmbiTa JESATENHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C TO3ULHM
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHallu3a y4yeOHOH U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPHU IUTAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM mIaHe cpenHero oOmero oOpa3oBaHUS NPEIMET «XHUMHUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEIMETBD».

OO11ee yncio yacoB, OTBEAEHHBIX IS U3YUEHUSI XUMUH, HAa 0a30BOM ypOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Henenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC OPTAHUYECKAA XUMUSA

Teopernueckue 0OCHOBbI OPraHNYeCKOM XUMUM

[Ipeamer opraHnYecKOM XMMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUEHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MarepuajoB. Teopusi CTPOCHHUS OPraHUYECKHUX
coenqunenuid A. M. bytnepoBa, e€ ocHOBHbIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYEeCKUX BemecTB. ['omMonorusi, wu3oMmepusi. XHUMHUYECKas CBS3b B
OpPraHUYECKUX COCTUHCHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccuukanuu opraHUYECKUX BemiecTB. HomeHkmaTypa
OPraHMYECKUX COCJUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUSI BEIIECTB M HX MPEBPALLICHUN:
O3HaKOMJICHHE C 00pas3laMu OpraHMYeCKUX BEIIECTB M MaTephajaMd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOJIOJICHUE U
OMMCAHUE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIEHUIO0 OPTAHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIMBAHUE U TOPEHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psia. MeraH u 3TaH —
MPOCTEUININE MPEICTABUTEIN aAIKaHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuy 3aMenieHus M TOpPEHHUs), HAXOXKICHHE B NPHUPOAE, MOIYy4YECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN psAll. DTUJICH U TPOIUIICH —
POCTEHIINE TPEACTABUTEIN AQJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpaTallud, OKHUCJICHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHUECKUH psijl. AlleTUIICH
— TPOCTEHUINNA TPEICTABUTEIh AaJKWHOB: COCTaB, CTPOCHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHUS, TAJIOICHUPOBAHUSI, THApATAIUH,
TOpEHUsl ), OJTyYCHHE U TPUMEHEHHUE.

Apensbl. bensoi: cocraB, cTpoeHue, (pU3MUECKHEe M XMUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJYUYECHHE U NpUMEHeHue. Tonyon:
cocmae, cmpoenue, uauyeckue U  XuMudeckue  ceoucmea  (peakyuu
2A/I02eHUPOBAHUS U HUMPOBAHUS), NOAYUeHue U npumeHeHue. TOKCUIHOCTD
apeHoB. ['eHeTHueckasi CBSI3b MEXIY YIJIEBOJAOPOAAMH, MPUHAIJICKAINIUMU K
Pa3IUYHBIM KJIaCcCaM.



[IpupoaHble HMCTOYHUKH YIIIeBOAOPOAOB. I[IpuponHbIi Ta3 M MOIYTHBIE
HedTsaHbie Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAUTUYECKU), mnuponu3. [IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBbIi
yrojib U MPOJIYKTHI €ro NepepadoTKH.

OKCHNEPUMEHTAIBHBIE METOAbl M3yYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HAKOMJICHHE C O0pa3llaMM IUIaCTMAacC, KaydyykKoB M PE3HHbI, KOJJICKIUU
«Hepts» u  «Yromas», MOAEIUPOBAHHE  MOJEKYJ  YIJEBOJOPOJAOB  H
raJIoreHONPOU3BOIHBIX, MTPOBEICHNE MPAKTUUYECKON paboThl: MOITYYEHHUE TUJICHA
Y U3y4ECHUE €ro CBOWCTB.

Pacuérnsle 3amaun.

BeluucieHuss Mo ypaBHEHUIO XHUMHUYECKOW peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WJIM MPOJIYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOYKTOB PEAKIUN).

Kucnaoponcogepxamue opranudyeckue COeIUHCHUSA

IIpenenbHble OQHOATOMHBIE CHUPTHL. METaHOI W 3TAHON: CTPOCHUE,
bu3MyecKkue W XUMHUYECKHME CBOMCTBA (peakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJOPO/IaMH, TOpPEHHE), NpUMeHeHHe. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOMIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHI. OJTWICHIJIMKOIb W  TIHILEPUH: CTPOEHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJACHCTBUE CO IICJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsl peaklMsi Ha MHOrOaTOMHbIE COUPTHI). [lelicTBue Ha
opraHusMm 4esoBeka. [[puMeHeHue rimiepuHa U dTUICHTIIMKOJIS.

deHos: CTPOCHHE MOJIEKYJbl, (U3MYECKHUE U XHMHYECKHUE CBOMCTBA.
Tokcuunocts denona. [Ilpumenenue denomna.

Anpneruipl U kemouvl. DopManpiaeruj, AaUETAIBAECTUN:  CTPOCHHUE,
dusnueckre U XUMHYECKHE CBOMCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIINM), TIOJyYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE Tpe/elibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAasl KHUCJIOTHI: CTPOCHHE, (PU3MYECKNe W XMMHUYECKHUE CBONCTBA (CBOWCTBA,
oOuue /Ui Kjacca KUCIOT, peakius 3TepuuKalim), moiydeHue u MpuMeHeHue.
CreapuHoBasi U OJEHMHOBAs KHUCJIOTHI Kak MPEACTABUTENIA BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxuble >QuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ilpumenenue xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoasl: cocTaB, KiaccupuUKauus ~— yrieBojoB  (MOHO-, 1U- U
noyiucaxapunl). ['JI0Kk03a — MpocTelIuii MOHOCaXapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (B3aMMONICUCTBHE C



rugpokcuaom Meau(ll), oxuciaeHne amMMmHuadHBIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHUE, OpO’KEHUE TJIIOKO3bl), HaXOXKJIEHUE B NPUPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. PpyKTo3a Kak H30MEP TIIFOKO3bI.

Kpaxmasl u nemirono3a Kak IpupoaHsle nosmMepsl. CTpoeHHne Kpaxmana U
HEeJUTI0N03bl.  PU3MYEeCKHMe W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KauyeCTBEHHAasl peaKkLys C HOAOM).

OKCHNEPUMEHTAIBHBIE METOAbl M3yYEHHs BEUIECTB M WX IPEBPALLECHUN:
npoBeJieHUEe, HAONMIOJIEHUE M OINUCAaHWE JAEMOHCTPAI[MOHHBIX OIBITOB: TOpEHUE
CIUPTOB, KAaYE€CTBEHHBIE PEAKLUHUH OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHWE 3TaHOJIa
okcugoM Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBHE TIIMIIEPUHA C
rugpokcugoMm meau(ll)), anpneruioB (oKucIeHHEe aMMUAYHBIM pacTBOPOM OKCH/JIA
cepebpa(l) u rumpoxcugom wmenu(ll), B3zauMopeicTBHE Kpaxmama € HOJIOM),
IPOBEJICHUE TPAKTUUECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3amaun.

Bbluucnenuss 1o ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJYKTA PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).

A3oTcoaepxkaliye OpraHuueCcKUe COSUHEHUS.

AMMHOKHCIIOTHI KaKk amM(pOTepHble OpraHnyeckue coenuHeHus. Ousnyeckue
U XMUMHMUYECKHE CBOICTBAa aMMHOKUCIOT (Ha mpuMepe riMuuHa). buonormyeckoe
3HAYE€HUE aMUHOKUCIIOT. [lenTubl.

benkn Kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuunas,
BTOPUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYpaLHsl, KAUECTBEHHBIE PEaKlluy Ha OENKU.

OKCINEpPUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
HaAOJIIO/ICHUE U OMHMCAHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEaKIUU OETIKOB.

BbicokomoJIeKyIsIpHbIE COeMHEeHUS

OCHOBHBIC TIOHSITUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEAHSS MOJEKYISIPHAS
macca. OCHOBHBIE METOJBI CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJINMEPU3ALIHS ¥ TOJTUKOHACHCAIIHS.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHsS BEUIECTB M HUX IPEBPALLCHUN:
O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanu3anus MeXNpeaMETHBIX CBSA3EH NMPU U3YYEHNH OPraHUYECKON XMMHUU B
10 knacce OCYIIECTBISIETCS YEpe3 HUCIOJIb30BAaHME KaK OONIMX €CTECTBEHHO-



HAyYHBIX TIOHATHH, TaK W TOHATHUH, SBJISIONIUXCS CUCTEMHBIMHU JUIS OTJICIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYIHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAIM3, CHHTE3, KiIacCU(UKaIMs, MEePUOJIUIHOCTh, HAOIIOACHUE,
U3MepeHre, YIKCIIEPUMEHT, MOJICITUPOBAHNE.

dusmka: MaTepus, DJHEpPrus, macca, aToM, DJIGKTPOH, MOJIEKYJa,
DHEPreTUYCCKUM YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSTHUE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUITBI UX H3MEPCHHUS.

buonorus: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJOTMYCCKM AaKTHUBHBIC BemiecTBa (OCIIKH, YIJIEBOMABI, JKUPBI,
(bepMeHTHI).

['eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOTIAEMBIE, TOTLIUBO,
PECYPCBI.

TexHomorusi: mNHINEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITUE CPECTBA, JICKAPCTBCHHBIC M KOCMETHYCCKUE TIPerapaThl, MaTepraibl U3
HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUU

XUMUYECKUN JJIEMEHT. ATOM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUe YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacHpeAClICHUs AJICKTPOHOB IO OpOMTANSIM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB. DJICKTPOHHAST KOH(UTYpaIlUsi aTOMOB.

Ilepuognueckuit 3akoH U Ilepuognueckas cucTteMa XUMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBA3b MEpUOUUECKOrO 3akoHA U [leprogndeckoi CHUCTEMBI
xuMu4deckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEHW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBONCTB XHWMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CJIOKHBIX BEIIECTB IO TPyNIaM M IepUoaM.
3HavYeHre MepUoANYECKOro 3aKOHA B PA3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XUMHYECKash CBsI3b. BHJbl XUMHYECKOW CBSI3H
(KOBaJIEHTHAsl HEMOJIApHAs M TMOJsipHAs, WOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHOM XMMHUYECKOM CBSI3M (OOMEHHBIHW H JOHOPHO-
akuentopHeii). BomopoaHas cBsizb. BaneHTHOCTh. JEKTPOOTPUIIATETHLHOCTD.
Crenenb okuciieHus. MoHbBI: KAaTHOHBI M aHUOHBI.

BemectBa  MOJIEKYJISIPHOIO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTAaBa BENMIECTBA. THUIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEUIECTB OT TUIIA KPUCTAILINYECKON PELIETKHU.



[lonsaTe O gucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBIL.
MaccoBas 10115 BellecTBa B pacTBOpeE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHHU . Homenknarypa
HEOPraHWYECKUX BELIECTB. ['‘eHeThdecKas CBA3b HEOPraHUYECKUX BEILIECTB,
NPUHAUICKAIINX K PA3JIUYHBIM KJIACCAM.

Xumuueckas  peaknusa.  Knaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWUYECKOW M OpPraHMYEeCKOM XMMHH. 3aKOH COXPAaHEHUs MacChbl BELIECTB,
3aKOH COXPAHEHHMS U MPEBPALEHUS SHEPTUU IPU XUMHUUECKUX PEAKLIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3M4HbIX (akTopoB. OOpaTuMble
peakuuu. XuUMHUUYECKOEe paBHOBecHE. DakTOpbl, BIMSIONME HA COCTOSHUE
xumuueckoro pasHosecus. Ipuanun Jle [laremnse.

DnexTponuTudeckas nuccormaiusi. CuabHbIe U cnadblie mekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHCITUTENBHO-BOCCTAH OBUTEBHBIE PEAKIIMH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHUsI BEIIECTB M HX IMPEBPALLICHUMN:
nemoHctpauus Tadbmuy «llepuoguueckas cucrema XMMUYECKUX 3iaemeHToB [l. .
MenaeneeBay, U3ydyeHUE MOAENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OIKCAaHUE JEMOHCTPALMOHHBIX U JJaOOPAaTOPHBIX ONBITOB (Pa3JI0KEHUE MEPOKCUIA
BOAOPOJA B IMIPUCYTCTBUM KaTalIM3aTOPa, ONPEAECICHUE CPEbl PACTBOPOB BEILIECTB
C TIOMOIIBI0 YHHUBEPCAIBHOTO WHIMKATOpA, pPEaKkUUd HOHHOTO OOMEHa),
POBEJIEHUE MPAKTHUECKOW paboThl «BiusiHUuE pa3nuyHbIX PaKTOpPOB HA CKOPOCTh
XUMHUYECKOU PEAKLIUI.

PacuérHble 3anaum.

Pacy€rel 10 ypaBHEHMSAM XUMHUYECKMX pEAaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C MCHOJb30BAHMEM IIOHATHS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilomoxxenme HemerannoB B Ilepmoamyeckonn  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
@u3nyeckre CBOICTBA HEMETAUIOB. AJIIOTPONUS HEMETAUIOB (HAa MpuUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepomsa U KpPEeMHHs)) W MX  COCIMHEHUH  (OKCHJIOB,
KHCIIOPOACOAEP/KAIUX KUCIOT, BOZOPOIHBIX COCAMHEHUN ).

[IpruMeHeHnEe BAXKHENIIINX HEMETAIJIOB U UX COCTMHEHUI.

Meramibl. [lonoxenue meramwioB B llepruoanyeckoil cucteMe XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMOB MeTajuioB. O6mue Qusnyeckue cBoicTBa MeTauioB. CruiaBbl METAIIOB.
DIIEKTPOXUMHUYECKUN sl HAPSHKEHUN METaJUIoB.



XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATpUM, KaJIUM, KaJIbITUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mume cnocoObl MonmydeHus: MeTauioB. IIpuMeHeHre MeTaimioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
U3Y4YCHHE KOJUIEKIUM «MeTael U CIulaBbl», 00paslloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3a/lay, HAOJIOJCHUE W ONMUCAaHUE JEMOHCTPALMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aWMOJICUCTBUE THUIAPOKCHIA ATIOMHHHUS C PacTBOpPAMU
KHUCJIOT U IIEJI0YEH, KAaUeCTBEHHBIE PEaKIIMM HA KATUOHBI METAIIJIOB).

Pacuérnrble 3agaun.

Pacuétel macchl BemiecTBa Wi 00bEMa Ta30B MO HU3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIH OAHO
W3 BEILIECTB UMEET MTPUMECH.

XuUMUA U KU3HDb

Ponp xumum B 0OecrieueHUH SKOJOTHYECKON, PHEPreTUYECKOW W MHIIEBON
0€30MacCHOCTH, Pa3BUTUU MEAULUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUIIAX  TPOMBIILIEHHOIO
MOJIYYEHUS BaXKHEHIIINX BEUIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE Marepualibl, Kpackh, CTEKIO, KepaMHKa,
Marepuaibl sl SJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKHUE U MUHEpaIbHbIE
yI00peHus.

Xumusg W 3740pPOBbE UEIOBEKA: IMpaBuia HCIOJIb30BaHUSA JIEKAPCTBEHHBIX
penapaToB, MpaBuiia O€30MacHOr0 MCIOJb30BaHUS MpernapaToB ObITOBOM XUMUU
B IIOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanius  MeXNpeAMETHBIX  CBSI3€ MOpU  U3ydeHUH oOumed o
Heopranndeckoi xumuu B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCTOJIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK M TOHSATUH, SBISIOUIUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HaOII0/IeHNE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPECHUE, SIBJICHUE.

du3nka: MaTepusi, SJHEPrusl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI YPOBEHbB, BELIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3NUECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knerka, opraHu3M, JKOcHcCTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpaduisi: MuHEpalibl, TOPHBIE TTOPObI, MOJIE3HBIE UCKOMAEMbI€, TOILIUBO,
peECYpCHI.

TexHonorusi: XMMHYECKasi MPOMBIILUICHHOCTh, METALTYPrusi, MPOU3BOJICTBO
CTPOUTEJIbHBIX MaTEpPUAIIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IHILEBAs
POMBIIUIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX TPENaparoB, MNPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpPHUaJIoB,
3JIEKTPOHHAS MPOMBILIJIEHHOCTh, HAHOTEXHOJIOT U U.



IUTAHUPYEMBIE PE3YJIBTATBI OCBOEHU A ITPOT'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMETHBIM ¥ TpeIMeTHhIM). HayuHo-mMeToamueckoid OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTHU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICTIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH LEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YaCTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThl JPYTUX MPU aHAIU3€E PA3IMYHBIX BUAOB YUEOHOU NeATENbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAYyKH €CTh pPe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOILUEHHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY U3Y4EHHIO Npodeccuil pa3ingyHOro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpasoBaHusi, Oyayiieil npodeccur W peaau3alu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUIM, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTUYECKOM HaIpaBIECHHOCTH, YMEHUSs
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTe€pUaNbHOW KYJIbTYpPbI, PEHIEHUU TI00ANBHBIX MPO0IeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHUS Jie1aTh 00OOCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  O0Opa30BaHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTHHbI MHpa M cHeHU(pUKY METOJIOB NO3HAHUS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HA0I0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PacCMaTpPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CUMBOJI) DJJEMEHTa, XHUMHYecKas (opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe McCIIeI0BaTEIbCKIE 1eHCTBUS

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (POPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mporecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMynupoBaTh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel HTEpHETA), aHATM3UpPOBaTh MHPOPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpH padoTe ¢
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgiageHne yHuBepCcalIbHBIMH KOMMYHUKATHBHBIMU J1€CTBHSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNAaTh C TPE3EHTAIME pPe3yJbTaTOB TO3HABATEIHLHOW JESTENHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBENEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XuMHS»
OTPaXKaroT:

chOPpMUPOBAHHOCTh  NPEACTABJICHUA O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM /IJIsl pellieHUs TPaAKTUYECKHUX 3a1ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, SJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHCIIOPOJ M a30TCOAEpXAlllhue COEAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHIN SI3bIK XWMHH, MHPOBO33PCHUECCKUE 3HAHWSI,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIC TMPU3HAKHA TTOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIWBATH MPUHAJJICKHOCTh HM3y4EHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucremarndeckoir Homenkiatype (IUPAC), a Takke IPHUBOAWTH TpPUBHAIbHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa ajisi 00bsiCHEHHS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEHIECTB (METaH, dTaH, STUJICH, MPOIMWICH, AalleTHIICH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBSI3b MEXKIYy HUMHU YPABHCHUSMH COOTBETCTBYIOIINX XHUMHYECKHUX PEAKIUN C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MIPAKTUIECKOE TIPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJ€Th CUCTEMOM 3HAHUU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JIEHAaTypalus OEJIKOB MpU HarpeBaHUU, LIBETHBIC peakiuu OEIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3Y/IbTATOB;

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
11eJ1eco00pa3HOro TMOBEJACHUSI B OBITY U TPYIAOBOW JEATEIBHOCTH B IEJSAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBpPAIICHUS HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHCTBIX W CHA0OBUIANIMX OOYJAIONIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIICHUS, XUMHYECKasi CBSI3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKON peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHs
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIWME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUW BBISBISTH XapaKTEepHbIE MPU3HAKU TOHSITHH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMYJIT BEIIECTB M  YPaBHCHMM XUMHUUYECKUX  PEaKIIuH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUH OIPENEISATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTATMYECKON PEIIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJIEKYJIspHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COE€IMHEHUN (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAIIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHUM XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMUMHUYECKHX JJIEMEHTOB U UX COEAUHEHUU
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE T€HETHYECKON CBSI3M MEXK]Y HEOPraHMYECKUMU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKIINU UIAYT 10 KOHIIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c(OPMUPOBAHHOCTh ~YMEHUW  PACKpBIBATh  CYHIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OAHOIO U3 yYacCTBYIOIIMX B PEAKIMU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MpaBUiia MOJIb30BAHUS XUMUYECKON
nocyaod U nabopaTopHBIM OOOpPYJAOBAaHHMEM, a TaKXkKe IMpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHM TIUIAHUPOBATh M BBIMOJIHATH XUMUYECKUU
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklud Ha cyibdar-, kKapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XUMHUYECKOrO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHHUKaIUK, THTEpHET U APYTrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3/ICMCTBHS HA JKUBBIE OPTaHU3MBI OIPEACIIEHHBIX BELIECTB, [IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax IO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB
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KoanuecTBo 4acoB

Ne HaunmeHoBaHue pa3aesoB H TeM JIeKTPOHHBbIE (LM POBHIE)
IIpakTu4eckue
n/n MporpaMmmal Bcero KounTtposanubie ABOTLL o0pa3oBaresibHbIE pecypchl
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Paznena 3. XuMus ¥ JKU3Hb
3.1 XuMUS U KU3Hb 4 https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248
Hroro no paznemny 4
OBUIEE KOJIMYECTBO YACOB I10 34 9 3

I[TPOTPAMME
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtposbHbie

Bcero
padoThI

IpakTuyeckune
padoThI

Jara
H3yYeHUs

DyieKTPOHHBbIE M pPOBbLIE 00pa3oBaTe/IbHbIE
pecypchbl

[Ipenmet oprannveckou
XUMUH, €€
BO3HUKHOBEHHE, PA3BUTHE
1 3Ha4YCHHUE

04.09.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

Teopus crpoenus
OpraHUYeCKUX
coequHennii A. M.
bytneposa, e€ ocHOBHbIE
MOJIOXKECHUS

11.09.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

IIpencraBnenue o
KJ1acCU (pUKAIUU
OpPraHUYECKUX BEIIECTB.
Homenknatypa
(cucremaTtuueckas) u
TPUBHAJIbHBIE HAa3BaHUS
OPraHUYECKUX BEILECTB

18.09.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

AJIKaHBI: COCTaB 1
CTpOEHHE,
TOMOJIOTHYECKHUI Pt

25.09.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

MertaH u 3TaH —
IpocTermmne
MPEICTAaBUTENN AJIKAHOB

02.10.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

AJIKEHBI: COCTaB U

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248
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https://urok.apkpro.ru/?ysclid=lmu9vomljl934911248
https://urok.apkpro.ru/?ysclid=lmu9vomljl934911248
https://urok.apkpro.ru/?ysclid=lmu9vomljl934911248
https://urok.apkpro.ru/?ysclid=lmu9vomljl934911248

CTpOEHUE, CBOMCTBA

09.10.2023

OTUJIEH U PONUJIEH —
pocTenme
MPEACTaBUTENN aJIKEHOB

16.10.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

[TpakTueckas padorta No
1. «Ilonydyenue sTuieHa U
W3YUYEHHUE ETO CBOMCTBY»

23.10.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

Anxanuensl. byraguen-1,3
u MeTuoyTaaueH-1,3.
[Tonyuenue
CHHTETHYECKOT 0 KaydyKa
Y PE3UHBI

06.11.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHUM PsII.
AlneTuiieH — NpoCcTeUIni
IIpeICTaBUTEIb AJIKUHOB

13.11.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

11

Brmaucienusa oo
YPaBHEHHUIO XUMUYECKOU
peaKkumn

20.11.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

12

Apenbl: 0€H301 U TOJIYOJI.
TOKCHYHOCTH APEHOB

27.11.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

13

I'eneruueckas CBSI3b
YIJIEBOJIOPO/IOB,
NpUHAJJIEKAINX K
Pa3IUYHBIM KJlaccaM

04.12.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

14

IIpupoaHble NCTOUHUKH
YII€BOJOPOI0B:

11.12.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248



https://urok.apkpro.ru/?ysclid=lmu9vomljl934911248
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IIPUPOAHBIN I'a3 U
HONyTHBIE HEPTAHBIE
rassl, He)Th U TPOTYKTHI
e€ mepepaboTKH

15

IIpupoaHblie HCTOUHUKH
YTJIEBOAOPO/IOB:
MPUPOJTHBIN Ta3 U

N0y THBIE HE(PTAHBIE
rassl, He)Tb U MPOTYKTHI
eé mepepaboTKu

18.12.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

16

Kontponbsnas pabora no
pazaeny «YTIeBOLOpOIBI

25.12.2023

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

17

[IpenenbHbIe
OJIHOATOMHBIE CITUPTHI:
METaHOJI ¥ STaHOJI.
Bonoposanas cBsizb

15.01.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

18

MHoOroaToMHbI€ CIIUPTHI:
STWJICHTJIUKOJIb U
TJIMLIEPUH

22.01.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

19

denou: CTPOCHHUEC
MOJICKYJIbI, (l)I/ISI/I‘IeCKI/IC n
XHUMHUYCCKHUC CBOﬁCTBa,
MMPUMCHCHUC

29.01.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

20

AJIBJIETUIBI:
dbopmanbaerun u
aneTanbaerun. AeTon

05.02.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

21

OIHOOCHOBHEIE
npejesibHbIe KapOOHOBbIE
KHCIIOTBI: MypaBbUHAs U

12.02.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248
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YKCyCHas

22

[TpakTuueckas padorta Ne
2. «CBolicTBa pacTBopa
YKCYCHOM KU CITOTBI»

19.02.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

23

CreapuHOBas 1 OJICMHOBAS
KHCIIOTBI, KaK
MpeICTaBUTENIN BBICIINX
KapOOHOBBIX KUCIIOT

26.02.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

24

MpbL1a KaK COJM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JIENCTBHE

04.03.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

25

CrnoxHble 3(pupbl KakK
IIPOU3BOAHBIE KAPOOHOBBIX
kucinot. ['maponus
CIIOXKHBIX 3(UPOB

11.03.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

26

Kupsl: ruaposus,
MIPUMEHEHUE,
Ouonorunyeckas poib
AKUPOB

18.03.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

27

VYrineBonpl: COCTaB,
KJIacCU (pUKaLu.
Baxwueimue
MIPEICTAaBUTEINH: TIIFOKO3a,
bpykTO3a, caxaposa

01.04.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

28

Kpaxmain u niemmtonosa kak
MPUPOIHBIC TTOJTMMEPBI

08.04.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

29

Kontponehas pabora no
paznery

15.04.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248
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«Kucnopoaconepxaniue
OpraHuYecKue
COEIMHEHUS

30

AMWHBI: METUJIAMUH U
AHWJINH

22.04.2024

https://urok.apkpro.ru/?ysclid=Imu9vomlj1934911248

31

AMMWHOKHCIIOTEI KaK
aM(poTepHbIE
OpraHUYecKue
COEIMHEHHNS, UX
OHOJIOTHYECKOE 3HAUCHHE.
IMentune:

29.04.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHbIE
COEJIMHEHUS

06.05.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

33

OCHOBHEBIE TOHATHS
XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH

13.05.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl934911248

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHenuii. [1mactmaccsl,
Kay4dyyKH, BOJIOKHA

20.05.2024

https://urok.apkpro.ru/?ysclid=Imu9vomljl1934911248

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XUMHYECKHX 31eMeHToB JI. U.
MenpneneeBa, UX CB3b C COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux anementoB .M. Menaenecena B
Pa3BUTHH HAYKH

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AMCHIEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccuukanus XuMUIECKUX PeakIuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

10

ITpaktuyeckas padota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakumnu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKUX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM P
HANPSIXKEHUN METaJIJIOB

16

XUMHYECKHE CBOMCTBA BAXKHEUIITX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMaA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKH e CBOMCTBA [TMHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuonnyeckoil cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA TaJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUuecKre CBOMCTBA a30Ta, hocdopa u ux
COE/IMH CHHI

24

XuUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHUS 1
HUX COEIUHEHUN

25

[IpuMeHeHue BaXKHEHILINX HEMETAJIIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEAKIINU 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramibl"»

28 KonTtponpHas pabora o remam «MeTtasuibi» 1
u «Hemeramisn»

29 Heopranuueckue v opraHu4ecKre KHCIOTHI. 1
Heopranuueckue v opraHu4ecKre OCHOBAHHUS
AMdoTepHbIE HEOPTraHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOMH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 IIPUHLIMAIIAX IPOMBIIIJIEHHOTO IOy EHUS 1
BAKHEHIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus / 'abpuensa O.C., Octpoymos WN.I'., CnaakoB C.A., AKuroHepHOE
obmectBo «M3narenbcTBO «IIpocBenieHue)
Xumus 10 knacc. bazosiil ypoBenb. YueoHuk. YMK "Beprukans". ®I'OC |

I"abpuensua Oner Cepreesuy, 2022, nznarensctBo "Jpoda", I[Ipocsenienue

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
Xumus. 10 knace. KonTposbHbIE IpOBEpOUHbIE pa0OTHL. ba3oBblil ypOBEHb.
BEPTUKAJIb. ®I'OC | 'abpuensu Oner CepreeBud, YiiakoBa AHreInHa

AnekcanapoBHa, bepeskun [letp Hukonaesuu

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://urok.apkpro.ru/?ysclid=Imuantgidh677235545

http://chemistry.narod.ru

http://www.hij.ru

http://him-school.ru

http://school-sector.relarn.ru/nsm/






