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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
oOpazoBanuu B Poccuiickoit denepanumny, TpeboBaHUN K pe3yabTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHONM MPOrpaMMbl CpPEHEro 00I1Iero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4yeOHOro mnpenMera «XuUMHs» B 00pa3oBaTelIbHbIX Opranuzanusx 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 MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCIUTAHUSI U Pa3BUTHs 00YJalOUUXCS CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaiabHble nojoxkeHus PI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIEJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIAM JTAallOM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
LEJIOCTHOM CHUCTEME XHMMHYECKOro o0Opa3oBaHHMs. OTH ILEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJOBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3M0POBBI0O M TpUPOJHOW cpeae. Peamusyercss xumuueckoe o00pa3zoBaHuE
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe TO XHMHH C YY4ETOM CHCNU(PUKA HAYKA XUMHH, ¢ 3HAUYCHUS B
MO3HAHUU MPUPOABI U B MaTEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C Y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WIPAaeT O0COOyIO0 POJib B
COBPEMEHHOW IUBUJIM3ALMH, B CO3IaHUU HOBOH 0a3bl MaTepHalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3/IaHHE IIEJIOCTHOIO MPEACTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIECTBEHHOT'0 COCTaBa OKPYXKAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEX]Y
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTUMHU €CTECTBEHHBIMM HAayKaMH, XHMHS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUs KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
JI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSA YEJIOBEUECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOIOTMYECKOM 0€30MaCHOCTH M OXPaHbI 3/T0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUid  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisioliuMu  npeamMera  «XuMus»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
opraHnyeckor XxumMuu. POpMUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU HU3yYECHHUU
npeaMeTa O0eCcleuynBaeT BO3MOXKHOCTb PAcCMOTPEHHUsT BCErO MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMHs» CHOpPMUPOBAHA B MPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYEHHI0 Yy4eOHOro marepuana M OO0YCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCS Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHHI. B Kypce OpraHM4ecKod XHMHUHU TOJYyYarOT PpPa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsl NMEpPBOHAYAIbHBIE
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3YyYEHHBII Ha YpPOBHE OCHOBHOI'O 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peaknuu. Tak, B 4acTHOCTH, B Kypce «OOias u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIIHH,



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

Ennnas cucrema 3HaHUN O BOXKHEWIIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax W NPUMEHEHHMM, a TAaKKE€ O XMMHUYECKHMX PEaKIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COZIEPKAHUS, WMEKOIIMMH KYyJIbTYPOJIOIMYECKUH M MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHWIO B3aUMOCBSI3U XHMHUU C
IPYTUMU HayKaMH, PAacKpbIBAIOT €€ pOJib B II03HABATEIILHONM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPHIOKEHUN XUMHUHU, MTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BATEIbCKUX 33a4. B 1ienom conepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopMmupoBaHue y 00ydarOmIUXCS MHPOBO33PEHUYECKON OCHOBBI Ui MOHMMAaHMUS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYEeCcCKOro MHUpPa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HUX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pellieHus TMPOTUBOPEYUN MEXAY HOBBIMU (akTaMHM U  TEOPETUYECKUMU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sieM cOepexeHHs] FIHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmuane pemieHus 3aad  BOCIUTAHUS, PA3BUTHS U COLMAIIM3ALMU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX y4EOHBIX JEWUCTBUHM, HMEIOMMUX 0a30BOe 3HAUCHUE IS
pa3NUYHBIX BUJOB JEATEIBHOCTU: pEIICHHUs MpoOieM, TIOUCKA, aHamu3a M
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHUs XUMHUU Kak Ha YpPOBHE OCHOBHOI'O OOILETro
o0pa30BaHus, TaK U Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus, IPHU ONPEACIICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULHUOHHO MPU3HAETCS (POPMHPOBAHHE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
IpeIMeTa SBJISIETCS BIIOJHE ONPAaBIaHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LEISIMH HM3YYEHHs NpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHUM KaKk BakKHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHAAMEHTaJbHbIE 3aKOHBl M TEOPUU XUMHH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE W TMOHMMAaHUE CYHUIHOCTH JOCTYIHBIX
00001IeHN A MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI 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 DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XMMUYECKOTO 3KCIEPUMEHTa, COOJIOJCHUEM  IpaBUII
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atumM, conepkarenpHas XapakTEPUCTUKA LEJIEH U 3a1a4 U3y4EHHUs
npeIMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH NPUOPUTETAMH B CUCTEME CpellHEero oomero odpazoanus. CeronHs B
OpernojiaBaHul  XUMHM B OosblIell  CTENEHW  OTHAETCs  MpPEaNOYTEHHUE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHUusl OOydeHMsl, OPHEHTHPOBAHHOW Ha
MOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HAOOpOM 3HaHUM, a (PYHKIIMOHAILHONW TPaMOTHOCTBIO, TO €CTh CIlOcO0aMu U
YMEHHUSIMU aKTUBHOI'O MOJYYEHHs] 3HAHUM M NMPUMEHEHUSI UX B PEAbHON KU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TMM TnpH U3ydeHMHM TNpeaMera «XuMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKUe IIeNIM U 337a4H, KaK:

ajanranusi OOy4aroIMUXCsl K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOLIErOCS MUDA,
(opMHUpOBaHME  MHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAIBHOE 3HAYECHHE Ul DPA3IMYHBIX BHUJIOB
NEeSATENbHOCTU: PEIIEHUs Mpo0JeM, MOUCKA, aHaimu3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs OmbiTa JESATENIbHOCTH, 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 TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEM 00YUarOIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MPUOOpPETaTh HOBBIC
3HaHUS 10 XUMHUH B COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH Ui MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJIAPHON MHPOPMAIINHA XUMHUYECKOTO COJEPKAHUS;

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIILLUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydaromuxcs YOeXKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJIEHHOCTH XUMHUHU, €€ BAXXKHOM pOIM B PEHICHUH TJ00AIbHBIX MpoOJIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCTIOIB30BaHMS TOJNYUEHHBIX 3HAHWWA IS TPUHSATHS TPaMOTHBIX pPEIICHUH B
CUTYAIUSIX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW obnactu «EcTecTBeHHO-HAy4YHbIE
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 Heeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuid A. M. bytiepoBa, €€ ocHOBHBIE MOJ0KeHUA. CTPYKTypHbIE (DOPMYJIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpPraHMYECKUX COEIMHEHUN (cHucTeMaTHhyecKas) M TPUBUAIbHBIE HAa3BaHMs
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OIMCaHUE AEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3UYECKUE M XUMUYECKHE CBOMCTBA
(peakuuy 3aMElleHHs] W TOPEHMS), HAXOXKACHUE B MPUPOAE, IOIy4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TaJOrC€HUPOBAHMsI, TUAPATAUH, OKUCICHUS WU
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psAsl. ALIETUIIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apenbl. beHszoin: cocraB, cTpoeHHe, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsI3b MEXKIY YIVIEBOAOPOAAMH, NPUHAMICKANIUMH K
Pa3IMYHBIM KJIACCaAM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUM, KaTaJuTH4ecKuil), mnuponus. IIpomykTbl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCNepUMEHTAIbHBIE METOAbl M3yY€HHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromp», MOJEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA
Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI0 BEIIECTBA WM MPOJYKTA PEAKIUU MO MU3BECTHBIM MAacCCe,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

[IpenenpHple ONHOATOMHBIE CHOUPTBHL. MeETaHONI M 3TaHONI: CTPOCHHE,
¢u3znuecke M XUMHUYECKHME CBOWCTBA (PEaKUUMU C AKTUBHBIMU METAJJIAMHU,
rajJloreHOBOJIOpOJIaMHU, TOpPEHHE), MpUMEHEeHHe. BoJgopoiHble CBSI3UM MEXAy
MOJIEKYJIAMU CITIUPTOB. JIeCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M YEIJIOBEKA.

MHoOroaToMHbl€  CHOMPTHIL. OTWICHIVIMKOJIb W  TJULEPHH: CTPOCHHE,

¢u3nyeckue W XUMHYECKHME CBOMCTBAa (B3aMMOACWCTBHE CO ULICIOYHBIMU
MeTalJlaM{, KaueCTBEHHAas PEaKIusi Ha MHOIroaTOMHbIe cnupThl). [lelicTBue Ha
OpranusM yenoseka. [IpuMeHenye riuieprHa u 3TUICHTITUKOISL.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpperunpl U kemoHvl. DopMambIaeruja, aleTaIbIErHa:  CTPOEHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KAau€CTBEHHBIE PEAKIUN), TIOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAasl KUCJOTBI: CTPOEHUE, (PU3NUYECKHE M XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapruHOBasi M OJICMHOBAas KUCIOTHl KaK MPEACTAaBUTEIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBHUE.

CnoxHble 3(QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruyeckas
POJIb JKUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — mpocTeduii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJBI, (U3WYECKHE W XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITFOKO3BI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHre, HaOO/IEHWEe W OINHCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3zaumoneicTBHEe Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIJIM MPOJYKTA PEAKIMK 1O W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiauimHa). buonornueckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCHepUMEHTAIbHBIE METOAbl HM3y4EHHsI BEIIECTB W WX MPEBPAIICHHIA:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJMMEPHU3AIUHU, CPEIHSIS MOJICKYIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHHE C 00pa3liaMy MPUPOIHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcCC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: MaTepus, DHEPrus, Macca, aroM, DSJIEKTPOH, MOJIeKyJa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OWOJOTMYECKHM AaKTHUBHBIE BemiecTBa (OCNKHM, YIJIEBOIBI, JKHPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMeHT. ATOM. Snpo aroma, H30TONbL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeielieHUusT AJIEKTPOHOB MO OpOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYypaIisi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xuMmuueckux 3yieMeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBsI3b. BuIbl XUMHUYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauinueckas). MeXxaHU3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KaTHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PacTBOPHI.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKONM M OPraHWYECKOM XUMHHM. 3aKOH COXPAaHEHHS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuur. XUMHUYECKOe paBHOBecue. DaKkTOphbl, BIMSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. Ipuanun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEUIECTB WU HX IPEBpaAIlCHUN:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B NMIPUCYTCTBUH KaTajau3aTopa, OMPEICICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMMHYECKMX pEAKUUWA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCMOJb30BAHWEM IOHATUS «MACCOBAs
JIOJIS BEIIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nvecKre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa TMpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COSAUHEHHUI ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomMoB MeTasuioB. OOmue usznueckue cBoicTBa mMeTauioB. CIIaBbl METaJIOB.
DIIEKTPOXUMHYECKUN Al HAPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUsI BEIIECTB M HX MPEBpPALLCHUMN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacuérbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenuss 00 OOmMMX HAYYHBIX MPUHIUIIAX  MPOMBIILIEHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHusl.

XuMug W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUM YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILLECTB B OPraHU3ME.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYECKasi MPOMBIIIJICHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papMarieBTU4ecKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHX MpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaloB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCs TporpaMM CpeAaHero oOlmero o0pa3oBaHUs (JJUYHOCTHBIM,
METanpeIMEeTHbIM W TpeaMeTHbiM). HayduHo-mMeToandeckoil OCHOBOM st
pa3paboTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTrpaMM CPETHEro OOIIEro
00pa30BaHus ABJISAETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAHHE OOYYAIOIUMHUCSI POCCHUUCKON TPaXTAHCKONH HACHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIeJICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUUECKUX Tpaaulnidi 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPHUCYIIMMH I€JIOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA U CTPOUTD KU3HEHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMHUSD JOCTHTaloTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HIeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c()OPMHUPOBAHHOCTh OMbITA IO3HABATEILHOM U MPAKTUYECKON JAESITEIIbHOCTH
00yyaroumMxcs N0 peaqu3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM UYHCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHUA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



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

CIOCOOHOCTH MOHMMAaThb M MPUHUMAaTb MOTHUBBI, HaMEpEHUs, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

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

YBaKEHHUS K TpOIecCy TBOpYECTBA B 0OJACTH TEOPHUH U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHMBOB B IIOJYYEHUM M IOCIEIYIOIIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

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

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHUA LEHHOCTEH 30pOBOrO0 U 0Oe3omacHOro o0Opasza IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

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

NOHUMAHUSl LIEHHOCTM NPAaBWI HWHIWBHAYAIBHOIO M  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 y4€OHO-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 M3Y4EHHIO Npodeccuil pa3inyHoro poja, 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
oOpasoBaHus, Oyayiiel mnpodeccur W peaau3alu COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMJIE;

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 JIEHCTBUI, NPUHOCIIIMX Bpel OKpYyXKarouleu
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH AKOJIOTUYECKOM HaIpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, 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 KaKk O €IMHCTBE MPUPOJbI M YEIOBEKa, 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€pUalbHOW KYJIbTYpPbI, PEHIEHUU TI0OATBHBIX MTPO0IeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTEeCTBEHHO-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 Jies1aTh 00OOCHOBAHHBIE 3aKIIOYEHUS 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  HEMNpPEpPHIBHOMY  O0pa30BaHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAIIPEAMETHBIE PE3YJIBTATDBI

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 IO3HAHUS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

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

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKNE 3HAHWSA W YHUBEPCAIbHBIC Y4eOHBIE
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJIbHbIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

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

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTB PE3YJIbTATHI ICSITEILHOCTH C ITIOCTABJICHHBIMH LIESIMU,

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



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KPUTEPUHM I KJIACCU(PUKAUKUKU BEIIECTB H
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYJIUPOBATH BBHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MO ENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peakuu — MpU pEIICHUH Y4eOHBIX [O3HABATEIbHBIX M NPAKTHUUECKUX 3aj]ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB M XUMUYECKHX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUMH;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011eHHSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOpETaTh OMBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM H  MPOEKTHOM
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 MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MIPU MOKUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

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

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopMaIu (CXeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

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

UCIOJb30BaTh W  MPEeoOpa3oBBIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

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

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, pean3alii yaeOHOro MpoeKkTa U (OpMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSITETIFHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOKO TIO3HABATEIIbHYIO
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¢ (deKkTUBHBI cnoco0 MX pemeHuss ¢ Y4€TOM TMOJYYEeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTb  MPEACTABJIEHUM O XUMHUYECKOM  COCTaBJISIOIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
Y DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas U COKpalléHHas), MOJb, MOJIIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
paguKall, u30Mepus, U30MEPHI, TOMOJIOTUUECKUN Psijl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOpPOA, M a30TCOJEepKallle COEIUHEHMS, MOHOMED, IOJMMEp, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMHUU; MHUPOBO33PECHUECKUE 3HAHUS,
JeXalue B OCHOBE IMOHHMMAHMS NPUYMHHOCTH W CUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOUN JAESITENbHOCTH YEIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHUW BBIABIIATh XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
OMHUCAHUU COCTaBa, CTPOCHUS U MPEBPAILICHUI OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTABJICHUSA MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAILIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB MW YpPaBHEHMM XUMUUYECKUX PEaKIIuH,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONpeAcICHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIE COCAWHEHHUSI), JaBaTh MM Ha3BaHUS IO
cuctematuueckoit Homenknarype (IUPAC), a Takke NpUBOJUTH TPUBUAIHHBIC
Ha3BaHUSI OT/CJIbHBIX OPraHUYECKUX BEIIECTB (PTWICH, MPOIMICH, alleTUJICH,
STUJICHTJIMKOJb, TIULEPUH, (HEeHOM, (opMalbAeTul, aleTalbIeru/l, MypaBbUHas
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIF0K034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHbIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, metunOyragueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHCHHUSMH COOTBETCTBYIOIINX XHUMHUYECKHUX pEaKIUi ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

chOpMUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHMI BIQJE€Th CUCTEMON 3HAHUW 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 JKM3HCHHBIX CUTYaI[USX, CBSI3aHHBIX 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 JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM TIJIAHUPOBATh M BBIMOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JIEHATypalus OEJKOB MPU HArpeBaHHUM, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

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



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
11e1eco00pa3HOro TOBEACHUSI B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
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 TMPEAOTBPAIICHUS] MX BPEIHOTO BO3JICUCTBUS HA OpraHU3M
YEeJIOBEKa;

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

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
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 KApTHUHBI MHpa, POJA XHUMHU B TIO3HAHUW SBJICHUU
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XWMHWYECKUX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIfe MOHATHS (XHUMHUYCCKUN 3JIEMEHT, aToM, H30ToIm, s-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBajJIeHTHAsl, MOHHAs, METAIUTHYECKasi, BOJOPOIHAS ), KPUCTAIUIMYECKasl PEIIETKa,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Auccouanuu, nepuoanyeckni 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHWS TNPUYUHHOCTA H
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUMN BBISBISTh XapaKTE€pHbIE MPU3HAKU TOHSITHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMyNT  BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUi,
cucreMarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHUH OMpPENETSATh BAICHTHOCTh M CTETICHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsl, METAJUITMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIHN);

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

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB U MX COCIUHEHHIA
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE T€HETHUECKON CBSI3M MEXKIY HEOPraHWYECKUMU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
adexTy peakunu, U3MEHEHHUIO CTENEHEW OKHCJICHUS AJIEMEHTOB, OOpaTUMOCTHU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



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

c()OPMUPOBAHHOCTh ~YMEHUW  paACKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHUMOCTHU OT BHEIIHETo Bo3zeicTBus (npuniui Jle [larense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHUYECKOr0 MPOU3BOJICTBA;

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 O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyfaod u nabopaTopHbIM OOOpYJAOBAHHMEM, a TakXKe IpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpEIENECHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOIIBK  YHHBEPCAIBHOTO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- 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 XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakUuid U (OpMYIHPOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
[IEJIECOO0PAa3HOro MOBEACHUS B OBITY W TPYJOBOW MAESITEIBHOCTH B LEJAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPEAOTBPALLECHUS UX BPEIHOI'O BO3IEUCTBUS HA OPTAHU3M YEJIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL CHenbIX M CIa0O0BUIAIIMX OOYyYarOUIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.
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10 KVIACC

HaunmeHnoBaHue pa3iesoB U TeM
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DJIeKTPOHHBIE (LM pPOBHIE)

Ne i/ KonrTpoububie | IIpakTHyeckue
NMpOrpaMMbl Bceero o0pa3oBaTesibHbIE pecypehl
padoThI padoThbI

Pa3pnea 1. Teoperuyeckue 0CHOBBI OPraHUYeCKON XUMHH

n . https://resh.edu.ru/ https://fipi.ru/
peaMeT OpraHuYeCcKOd XUMHUH. X
1.1 Teopusi CTpOESHUS OPraHUYECKUX 3 ttps://media.prosv.ru/
. http://nrc.edu.ru/est/r4/index.html
coenuHenuit A. M. byTtiepoa hitto:/Aww.xumuk.ru/

Hroro no pazueiy 3
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https://resh.edu.ru/ https://fipi.ru/
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http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
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https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Uroro no pazneny

13

Pa3nea 3. Kuciopoacoaep:xkamme opranudeckKue coeTMHeHu sl
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https://media.prosv.ru/

31 Crmptet. Qenon 3 http://nrc.edu.ru/est/r4/index.html
http://mvww.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/
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11 KUIACC

HaunmeHoBaHue pa3iesioB U TeM

KoanuyecTBo 4acoB

DJIeKTPOHHBIE (LM pPOBHIE)

Ne i/m Kourpoabubie | IIpakruyeckue
NMpoOrpaMMmbl Beero o0pa3oBaTesibHbIE pecypehl
padoThbI padoThbl

Pa3nen 1. Teoperuueckne 0CHOBBI XUMHHU

Crpoenue aromoB. Ilepuonnyeckuii https://resh.edu.ru/ https://fipi.ru/

11 3akoH u [lepuognyeckas cucrema 3 https://media.prosv.ru/

' XUMUYECcKuX 3yemMeHToB /. U. http://nrc.edu.ru/est/r4/index.html

MeHeneesa http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

12 Crtpoenue BeniecTBa. MHOrooopasue 4 https://media.prosv.ru/

' BCIIISCTB http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

1.3 XUMHYECKHE PEAKIINU 6 1 1 https://medla.prosv.ru/.
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

Vitoro o paszeny 13 https://media.prosv.ru/ _
http://nrc.edu.ru/est/r4/index.html
http://ww.xumuk.ru/

Pa3nen 2. Heoprannyeckasi XumMus
https://resh.edu.ru/ https://fipi.ru/
https://media.prosv.ru/

2.1 Meraiuisl 6 1 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

2.2 Hemeramier 9 1 1 https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html



https://resh.edu.ru/
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https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html

http://AMmmww.xumuk.ru/

CBs3b HCOPraHM4CCKUX U OPraHu4CcCKux

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

2:3 BEMIECTB 2 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

" . 17 https://media.prosv.ru/
TOro 1o pasiciy http://nrc.edu.ru/est/r4/index.html
http://mwww.xumuk.ru/
Paznena 3. XumMus ¥ KU3Hb
https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

31 KUMUSL 1 KH3HD 4 http://nrc.edu.ru/est/r4/index.html
http://AMmmww.xumuk.ru/
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoaunuyecTBO 4acoB
Ne Jara DJIeKTPOHHBIEe HU(POBLIE
Tema ypoka Konrtpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE PeCypPChI
padoThI padoThI
b . https://resh.edu.ru/ https:/fipi.ru/
peaMeT OPraHn4eCKON XUMHUH, -
1 €€ BOBHUKHOBEHHUE, PA3BUTHE U 1 https://media. prosv.u/
' P http://nrc.edu.ru/est/r4/index.html
SHAUCHHC http://mww.xumuk.ru/
T https://resh.edu.ru/ https:/fipi.ru/
€OpHS CTPOCHUS OPraHMYECKUX -
2 coenuHeHnii A. M. Bytiieposa, eé 1 https://media. prosv.ru
a - M. DYTIIEpoBa, http://nrc.edu.ru/est/r4/index.html
OCHOBHBIC ITONTOMKCHH http://mww.xumuk.ru/
[IpencraBnenue o kiaccupukanuu
OpraHUYECKHX BEIIECTB. https://resh.edu.ru/ https:/fipi.ru/
3 Homenknatypa 1 https://media.prosv.ru/
(cucremaTuueckas) u http://nrc.edu.ru/est/r4/index.html
TpUBHAJIbHEIC HA3BAHMS http://www.xumuk.ru/
OpI‘aHI/IquKI/IX BCIICCTB
https://resh.edu.ru/ https://fipi.ru/
4 AJKaHBI: COCTaB M CTPOEHHUE, 1 https://media.prosv.ru/
TOMOJIOTUYECKUH psif http://nrc.edu.ru/est/r4/index.html
http://mww.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/
5 MertaH 1 3TaH — mpocTelme 1 https://media.prosv.ru/
MIPE/ICTABUTENN AJIKAHOB http://nrc.edu.ru/est/r4/index.html
http://mww.xumuk.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 https://resh.edu.ru/ https:/fipi.ru/

CBOMCTBA

https://media.prosv.ru/
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http://nrc.edu.ru/est/r4/index.html

http://mww.xumuk.ru/

OTUJIEH U TPONUJIEH —

https://resh.edu.ru/ https://fipi.ru/

https://media.prosv.ru/

! TPOCTEHIIIAE MpEACTABHTEH http://nrc.edu.ru/est/r4/index.html
4JIKCHOB http://mww.xumuk.ru/
MpaxTHueckas paGota Ne 1. https://resh._edu.ru/ https:/fipi.ru/

8 I https://media.prosv.ru/

« OnyqveHHe OTHIICHA W HSYHCHHC http://nrc.edu.ru/est/r4/index.html
Cro cBOoUCTB» http://www.xumuk.ru/
Anxkanuensl. byranuen-1,3 n https://resh.edu.ru/ https://fipi.ru/

9 metunOyraauen-1,3. [lonyuenue https://media.prosv.ru/
CUHTETHYECKOr 0 KaydyKa U http://nrc.edu.ru/est/r4/index.html
PE3HHBI http://www.xumuk.ru/

AJIKHHBI: COCTaB M OCOOCHHOCTH https://resh.edu.ru/ https://fipi.ru/
CTPOEHMS, TOMOJIOTUYECKUH P/, https://media.prosv.ru/

10 N i
AnleTrieH — NpoCTEeUInid http://nrc.edu.ru/est/r4/index.html
TpeCTaBUTENb aJTKHHOB http://mwww.xumuk.ru/

https://resh.edu.ru/ https:/fipi.ru/
Brruucnenus no ypaBHEHUIO https://media.prosv.ru/

11 . .

XUMHUYECKON peakiuu http://nrc.edu.ru/est/r4/index.html
http://mww.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

12 ApeHbl: 0€H30J1 ¥ TOJTYOJI. https://media.prosv.ru/
TOKCUYHOCTH APEHOB http://nrc.edu.ru/est/r4/index.html

http://mww.xumuk.ru/
r https://resh.edu.ru/ https:/fipi.ru/
€HETUYECKAs CBSI3b -
https://media.prosv.ru/
13 YTJIEBOAOPOIOB, TPUHAJICIKAIINX

K pa3JIM4YHbIM KJ1accaM

http://nrc.edu.ru/est/r4/index.html

http://mvww.xumuk.ru/
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IIpupoaHblie MCTOUHUKHU

YIJIEBOOPOIOB: IPUPOIHBIN a3 U

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

14 MOy THBIE HEPTAHBIE Ta3bl, HEPTh http://nrc.edu.ru/est/r4/index.html
U IPOAYKTHI €€ mepepadoTKu http://www.xumuk.ru/
IIpupoaHbIe UCTOYHUKI https://resh.edu.ru/ https:/fipi.ru/

15 YTJIEBOAOPO/IOB: IPUPOJIHBIM a3 u https://media.prosv.ru/

MOy THBIE HEePTAHBIE Ta3bl, HEDThH http://nrc.edu.ru/est/r4/index.html
1 IPOIYKTHI €& epepaboTKu http://Awww.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

16 KonTponbsHas pabora 1o pazmeny https://media.prosv.ru/
«YTJ1eBOI0POIB http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
I https://resh.edu.ru/ https:/fipi.ru/
penenbHbIe OJHOATOMHBIE -

17 CIUPTHI: METAHOJI U ATAHOJI. https://medla.prosv.ru/_

http://nrc.edu.ru/est/r4/index.html
Bonoponnas casse http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

18 MHOroaToMHbIE COUPTHI: https://media.prosv.ru/
STWJICHIJIMKOJb U TJIULEPUH http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
® ) https://resh.edu.ru/ https://fipi.ru/
€HOJI: CTPOEHUE MOJIEKYJIbI, -

19 (bU3NYECKHEe U XUMHYECKHE https://media.prosv.ru/

. http://nrc.edu.ru/est/r4/index.html
CBOMCTBA, IPUMCHCHUC http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

20 Anbreruabl: GopmaibIerua u https://media.prosv.ru/
arerajabaerua. AleToH http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
OJIHOOCHOBHBIC TIPEACTBHbIC https://resh.edu.ru/ https:/fipi.ru/
21 https://media.prosv.ru/

KapOOHOBBIE KUCIIOTHI:

http://nrc.edu.ru/est/r4/index.html
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MypaBbHHas U YKCyCHas

http://AMmmww.xumuk.ru/

[TpaxkTnueckas pabota Ne 2.

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

22 «CBOHCTBA pacTBOPA yKCYCHOR http://nrc.edu.ru/est/r4/index.html

KHCIOTRD? http://www.xumuk.ru/
C https://resh.edu.ru/ https://fipi.ru/

TeapI/IHOBaSI 1 OJICUHOBAs .

23 KHCIIOTBI, KaK MPEICTABUTEIN hitps://media. prosv.(u/
’ http://nrc.edu.ru/est/r4/index.html

BBICIIIHNX Kap6OHOBBIX KHUCJIOT httD://WWW.XumUk.rU/
MbLa KAK COTM BLICIIIX https://resh._edu.ru/ https://fipi.ru/

24 KapOOHOBBIX KHCJIOT, UX MOIOIIIEE https://medla.prosv.ru/_

. ’ http://nrc.edu.ru/est/r4/index.html

ACUCTBHC http://www.xumuk.ru/
Crnoxubie 5GUpBI KaK https://resh.edu.ru/ https://fipi.ru/

o5 IIPOU3BOHBIE KAPOOHOBBIX https://media.prosv.ru/
KUCIOT. ['MApOIN3 CIOKHBIX http://nrc.edu.ru/est/r4/index.html

3¢bupos http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

26 Kupsl: rugponauns, npuMeHeHue, https://media.prosv.ru/
Ouonoruyeckas poib KUPOB http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
VYTrineBoabl: COCTAaB, https://resh.edu.ru/ https://fipi.ru/

97 kiaccu pukanus. Baxxuermme https://media.prosv.ru/
MPEACTABUTENH: TJIFOKO3a, http://nrc.edu.ru/est/r4/index.html

@py}(]‘o?,a’ caxapo3sa http://WWW.XumUk.rU/
https://resh.edu.ru/ https://fipi.ru/

98 Kpaxmain u nemntonosa kak https://media.prosv.ru/
MIPUPOJIHBIE MTOJTUMEPDI http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
29 KonTtponsHas paborta mo pasneny https://resh.edu.ru/ https:/fipi.ru/
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«Kucnopoaconepxaniue
OpPraHUYEeCKUE COCIUHEHUS

https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://mww.xumuk.ru/

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

30 AMMHBL: METUJIAMUH 1 AHUIIH 1 http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
AMHHOKHCIIOTBI Kak aM(OTepHbIE https://resh.edu.ru/ https:/fipi.ru/

31 OpraHUYECKUE COCAUHEHUS, X 1 https://media.prosv.ru/_

OMOJIOrHYECKOE 3HAUCHHE. http://nrc.edu.ru/est/r4/index.html

IMenTuae: http://www.xumuk.ru/
Be/IkH KaK IPHPOIHEIS https://resh._edu.ru/ https://fipi.ru/

32 BBICOKOMOJIEKYJISIPHBIC 1 https://media.prosv.ru/ .

http://nrc.edu.ru/est/r4/index.html

COCAHHCHHA http://www.xumuk.ru/
o https://resh.edu.ru/ https://fipi.ru/

CHOBHBIC ITOHATUSA XUMHUHU N

33 BEICOKOMOJICKYIADHBIX 1 https://media.prosv.ru/
N http://nrc.edu.ru/est/r4/index.html

COCIMHCHHN http://www.xumuk.ru/
OCHOBHBIE METO/IBI CHHTE32 https://resh.edu.ru/ https://fipi.ru/

34 BBICOKOMOJIEKYJISIPHBIX 1 https://media.prosv.ru/
coequHenunii. IlmacTtmaccsl, http://nrc.edu.ru/est/r4/index.html

KayJyKH, BOJOKHA http://www.xumuk.ru/
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11 KUIACC

Koaun4yecTBo 4acoB

Ne [ara DJIeKTPOHHBIEe HU(pPOBbIE
Tema ypoka Konrtpoabnbie | IlpakTudeckue
n/n Bceero u3ydeHusi | oOpa3oBaTeJibHbIE PeCypChl
padoThI padoThI
X UMICCKI SIIEeMOHT. ATOM. https://resh._edu.ru/ https:/fipi.ru/
1 MeKTPOHHAs KOH(HTY LA 1 https://media.prosv.ru/

p ypat http://nrc.edu.ru/est/r4/index.html
aToMoB http://www.xumuk.ru/
[lepuoanyeckuii 3aK0H 1
[lepnoauyeckas cucrema https://resh.edu.ru/ https:/fipi.ru/

5 XUMHYECKuX deMeHToB /1. H. 1 https://media.prosv.ru/
MenjeneeBa, ux CBI3b C http://nrc.edu.ru/est/r4/index.html
COBPEMEHHOMI TEOPHEH CTPOCHUS http:/Aww.xumuk.ru/
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U .

N https://resh.edu.ru/ https://fipi.ru/
HUX COCIUHCHUH 110 I'PyIIIIaM 1 "

3 N T —. 1 https://media.prosv.ru/

P ’ http://nrc.edu.ru/est/r4/index.html
NEpUOAUICCKOI0o 3aKOHAa U CUCTCMbI httD'//WWW xumuk ru/
XUMHUYECKHUX dJ1eMeHToB JI.1.

MenpeneeBa B pa3BUTUU HAYKH
Crpoenue BemectBa. XuMu4eckas https://resh.edu.ru/ https://fipi.ru/

4 CBsI3b, €€ BUJIBI; MEXaHU3MBI 1 https://media.prosv.ru/
00pa30oBaHMs KOBAJCHTHON CBS3U. http://nrc.edu.ru/est/r4/index.html
BonopoxHas cBs3b http://www.xumuk.ru/
BanenTHOCTS. https://resh.edu.ru/ https://fipi.ru/

5 DIEKTPOOTPHUIIATEIHHOCTD. 1 https://media.prosv.ru/

Crenens okuciieHus. Bemlectsa

http://nrc.edu.ru/est/r4/index.html
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MOJIEKYJIIPHOTO U
HEMOJIEKYIIIPHOTO CTPOCHUS

http://AMmmww.xumuk.ru/

ITousatue o AUCHOEPCHBIX CUCTEMAX.
Hctuansie un KOJIJIOUJIHBIC

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

6 .
pactBOpbl. MaccoBas noss http://nrc.edu.ru/est/r4/index.html
BEILIECTBA B pacTBOPE http://www.xumuk.ru/
Krnaccudukamus 1 HOMEHKIaTypa o
HEOPTAHHUECKIX COGTMHCHHH https://resh.edu.ru/ https:/fipi.ru/

7 U —— ' https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html
HCOpraHMICCKUX BCIICCTB, http://mww.xumuk.ru/
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMu4ecKux
peaKuuil B HEOPraHUYECKOU U o
OPTaHHUECKOH XHMHH. 3aKOH https://resh.edu.ru/ https:/fipi.ru/
’ https://media.prosv.ru/

8 ; .
COXPAHCHHA MACChI BELICCTB, 3aKOH http://nrc.edu.ru/est/r4/index.html
COXPAHCHHA | TIPEBpaLICHHA http://Aww.xumuk.ru/
3Hepr1/11/1 HpI/I XUMHNUYCCKHUX
peaKIusax

https://resh.edu.ru/ https:/fipi.ru/

9 Ckopoctb peakuuu. O6paTtumbie https://media.prosv.ru/

peakuuy. XUMHUYECKOE PaBHOBECHE http://nrc.edu.ru/est/r4/index.html
http://mww.xumuk.ru/

MpaxTraeckas pa6ota Ne 1 https://resh.edu.ru/ https:/fipi.ru/
C https://media.prosv.ru/

10 B .
(BIIIHIC paSHHqHI’Df (axTopos na http://nrc.edu.ru/est/r4/index.html
CKOPOCTh XUMHUYECKON PEaKIIum» http:/Aww.xumuk.ru/

D NIeKTPOHTHYECKA TACCOMHAIHS https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

11 [Tonsatue o BOnOpOAHOM

nokasarene (pH) pactBopa.

http://nrc.edu.ru/est/r4/index.html

http://mvww.xumuk.ru/
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Peakuuu nonHoro oomeHa.
I'uaponu3 oprannyeckux u
HEOpPraHWYECKUX BEILIECTB

OKHUCIUTETHLHO-
BOCCTaHOBUTEIIHHBIC PEAKITUU.

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

12 .
[TonsiTrie 00 ANEKTpOIU3E http://nrc.edu.ru/est/r4/index.html
PACIIJIaBOB M PaCTBOPOB COJIEH http://www.xumuk.ru/

https://resh.edu.ru/ https://fipi.ru/

13 KonTponbsHas pabora 1o pazaeny https://media.prosv.ru/
«TeopeTrdeckre OCHOBBI XUMHM http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
MeTaniel, BX MOI0KEHUE B
[lepronuyeckoii cucreme https://resh.edu.ru/ https://fipi.ru/

14 XUMHYECKHUX 31eMeHTOB []. 1. https://media.prosv.ru/
MenpeneeBa 1 0COOEHHOCTH http://nrc.edu.ru/est/r4/index.html
crpoenus aToMoB. O6ue http://www.xumuk.ru/
(du3HUecKre CBOMCTBA METAJIOB
C https://resh.edu.ru/ https://fipi.ru/

IIJIaBbl MCTAJIJIOB. .

15 S EKThOXHMIEECKHI D https://media.prosv.ru/

P . A http://nrc.edu.ru/est/r4/index.html
HAIpAKCHU U METAJIJIOB httD'//WWW xumuk ru/
XMMHYECKUE CBOMCTBA BAXKHEHIINX https://resh.edu.ru/ https:/fipi.ru/

16 METaJIJIOB (HaTpUl, KaJui, https://media.prosv.ru/

KaJIbLIUW, MaTHUH, AIFOMUHUN) U UX http://nrc.edu.ru/est/r4/index.html
CO€TMHECHUM http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

17 XuUMHUYECKHEe CBOWCTBA XpOMa, https://media.prosv.ru/

MEIH U UX COCIHUHCHUI http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

18 XUMHUYeCKHe CBOMCTBA IIMHKA, https://resh.edu.ru/ https://fipi.ru/
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JKene3a U UX COeqUHEHUN

https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://mww.xumuk.ru/

[TpakTnueckas pabota No 2.

https://resh.edu.ru/ https:/fipi.ru/

https://media.prosv.ru/

19 Pemerne SKCHepHMeHTam:'HHX http://nrc.edu.ru/est/r4/index.html
3a1a4 0o TeMe «MeTauisl hittp:/Awww.xumuk.ru/
HeMeTaJI.HBI, HUX ITOJOXKCHUEC B o
Tepuouaeckoit cucreme https://resh._edu.ru/ https://fipi.ru/

20 XUMHUYECKUX d1eMeHToB /. U. https://medla.prosv.ru/_

http://nrc.edu.ru/est/r4/index.html

MenaeneeBa 1 0COOEHHOCTH http:/www.xumuk.ru/

CTPOEHUSI aTOMOB

@usnyecKkne CBOMCTBA HEMETAIIOB. https://resh.edu.ru/ https:/fipi.ru/

21 AnnoTponus HeMeTasuloB (Ha https://media.prosv.ru/

IpUMepe KU CIIopoia, Cepbl, http://nrc.edu.ru/est/r4/index.html

docdopa u yraepona) http://Aww.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

99 XUMHUdecKkre CBOMCTBA TaJIOTE€HOB, https://media.prosv.ru/

Cepbl U UX COCMHEHUHN http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

93 XuMHYecKHe CBOMCTBA a30Ta, https://media.prosv.ru/
docodpa u ux coequHEeHUH http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

24 XHUMHUYECKHE CBOKCTBA YTrIiepoaa, https://media.prosv.ru/

KPEMHUS U UX COCJTMHECHUM http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

95 [IpumeHeHne BaXKHEH IINX https://resh.edu.ru/ https:/fipi.ru/

HEMETAJUIOB U UX COEOUHEHUI

https://media.prosv.ru/
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http://nrc.edu.ru/est/r4/index.html

http://mww.xumuk.ru/

O00011IEHNE U CUCTEMATU3ALUAS
3HaHui 1o teMe «HemeTtauiby.

https://resh.edu.ru/ https://fipi.ru/

https://media.prosv.ru/

2 B .

6 BIHMCIICHIT IO ypaliHeHMM http://nrc.edu.ru/est/r4/index.html
XMUMHHCCKUX peaKI 1 http://www.xumuk.ru/
TEPMOXUMUYECKUE PaCUEThI
[TpakTuueckas padora No 3. Eggzzﬁzzlzd;;:// TLt;)S://ﬂDI'rU/

27 p ' rulestrali
«retienme aKcr'{epHMeHTam’?HX http://nrc.edu.ru/est/r4/index.html
3azad mo reme "Hemerawier'"» hitto:Aww.xumuk.ru/

https://resh.edu.ru/ https:/fipi.ru/

98 KonrtponpHas pabora o remam https://media.prosv.ru/
«Metamae» 1 «Hemerammisy http://nrc.edu.ru/est/r4/index.html

http://AMmmww.xumuk.ru/
HeopraHHueckye i OPraHHUSCKHE Egps:zresz..edu.ru/ htt/ps://flpl.ru/
ps://media.prosv.ru

29 citotel. Heopranmueckue .
KHCIIOTR! PraHiacckue u http://nrc.edu.ru/est/r4/index.html
OpI‘aHI/I‘ICCKI/IC OCHOBAaHHA httD//WWW XumUk rU/
AmdoTepHbIe HEOpraHUYEeCKHue U

https://resh.edu.ru/ https:/fipi.ru/
OpraHUYECKUE COCTUHEHUS. -

30 ['eneTnyeckasi CBSI3b https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html
HGOpFaHI/I‘-IeCKI/IX )41 OpFaHI/I‘-IeCKI/IX httD'//WWW xumuk ru/
BEILIECTB
Poaps xumuu B o0ecrieueHuu https://resh.edu.ru/ https:/fipi.ru/

31 AKOJIOTMYECKOM, SHEPT eTHUECKOW 1 https://media.prosv.ru/

MUIICBOM 0€3011aCHOCTH, Pa3BUTHH http://nrc.edu.ru/est/r4/index.html
MEIULUHBI http://www.xumuk.ru/
39 [TpencraBnenus 00 oOmMx https://resh.edu.ru/ https:/fipi.ru/

HAaYYHBIX IPpUHIUIIAX

https://media.prosv.ru/
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MPOMBIIIEHHOTO TTOJTYyY€HHUS
Ba)KHEUIIINX BEIIECTB

http://nrc.edu.ru/est/r4/index.html

http://mww.xumuk.ru/

YenoBek B MUpE BEIIECTB U

https://resh.edu.ru/ https://fipi.ru/

https://media.prosv.ru/

33 MaTepHaJIOB ! http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/
https://media.prosv.ru/

34 KUMUsL U 3]10POBLE HEIIOBEKa 1 httz://nrc.edu.[r)u/est/r4/index.html
http://www.xumuk.ru/

OBIIEE KOJIMYECTBO YACOB I10 34

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

Xumus: 10 kmacce. . AO «M3natensctBo «IIpocBemenuen» ['adpuensa O.C,
OctpoymoB WN.I"., Cnankos C.A.
Xumus: 11 knace. . AO «MznarensctBo «IIpocBemenuen» ['abpuensa O.C,

Octpoymos IN.T'., CnankoB C.A.

METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA

Xumus: 10 kmacce. . AO «M3natensctBo «IIpocBemenuen» ["abpuensa O.C,
Octpoymos WN.T'., CankoB C.A.

Xumust: 11 kmacce. . AO «M3narensctBo «IIpocsemenue»» [Madpuemnsn O.C,

Octpoymos IN.T'., CnankoB C.A.

HAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://fipi.ru/

https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/






