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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma o XuMu# Ha YpOBHE CpelIHETO 00111ero o0pa3oBaHus
pa3paboTana Ha ocHOBe DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
dbenepanbHOI 00pa3oBaTEIHLHON MPOrpaMMBI CPEAHETO 0OIIEro 00pa3oBaHUs
(®OIT COO), npencraneHHbix B PenepalibHOM TOCyAapCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuérom Konieniuu npenogaBanus
yueOHoro npenmMera «Xumusi» B 00pazoBaTeIbHbIX opranu3anusax Poccuiickoit
denepaluu, peai3yonnX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI, U
OCHOBHBIX MOJI0)KeHUN «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoi
®denepanuu Ha niepuoA a0 2025 rona» (Pacniopsixenue IIpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpaboTKe MPOrpaMMBbl IO XUMUH, K OTPEEICHUIO
oO11el cTpareruu oOyuyeHusl, BOCIIUTAHUS U Pa3BUTHSI 00yUYarOIIUXCs CPEACTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHenTyanbHble nojoxxkenuss GI'OC COO o B3anM0o00yCIOBICHHOCTH 1IEJIEH,
coJiepKaHusl, pe3yJbTaTOB 0O0y4YeHUs U TPEOOBAHHM K YPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XuMuueckoe o0pazoBaHue, MOJIYy4aeMOe BHIITYCKHUKAMU
o01reo0pazoBaTeIbHON OpraHu3aIuy, IBISETCS HEOThEMIIEMON YacThIO UX
o0Opa3zoBaHHOCTH. OHO CIYXKUT 3aBEPIIAIOIINM TANIOM peau3aliu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, TPUCYIIINX
IIEJIOCTHOM CHCTeME XUMUYECKOT0 00pa3oBaHusl. ITH IIEHHOCTU KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYJIbTYpPhI
YeJI0BeKa, a TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOJIHOM cpene. PeanusyeTcs xumudeckoe oOpa3oBaHue
00ydJaromuxcs Ha YpOBHE CpeIHEr0 00IIero o0pa3oBaHus CPeACTBAMH YIEOHOTO
peaMeTa « XUMUs», COJIEp>KaHUe U IIOCTPOECHHUE KOTOPOTO OIPEIEIEHBI B
MporpaMme 0 XUMHUH C YYETOM CIeIU(PUKHA HAYKU XUMUH, €€ 3HAUYCHUS B
MO3HAHUY TIPUPOIBI U B MATEPUATHHOM KU3HH OOIIECTBA, a TAKXKE C YIETOM
OOIIMX 11eJIel ¥ PUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHIE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMBI ECTECTBEHHBIX HaYK UIPaeT 0COOYI0 poJib B
COBPEMEHHOM ITUBUIIN3AIINH, B CO3IAHIHA HOBOM 0a3bI MaTepUATHHOU KYIBTYPHI.
Ona BHOCHUT CBOM BKJIa/ B (JOPMUPOBAHUE PAMMOHATHFHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE LEJIOCTHOTO MPEJICTaBICHUS 00 OKPYKAIOIIeM MUPE KaK O €IMHCTBE
IPUPOABI U YEJIOBEKA, KOTOpOoe (popMupyeTcs B XUMHUUA Ha OCHOBE IOHUMAHHMSI
BEILLIECTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MUPA, OCO3ZHAHUS B3AUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOICHCTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMH, XUMHUSI cTaia
HEOTHEMJIEMOMN YaCThIO MUPOBOU KYIbTYpPhl, HEOOXOIUMBIM YCIOBUEM YCIICIIHOTO
TpyJla U )KU3HU KaXKJI0ro uieHa oomecTBa. CoBpeMeHHas XMMHUsSI KaK HayKa
co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJOTUI HaMpaBiieHa Ha PelIeHUuE
100aIbHBIX MPOOJIEM YCTOWUHUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUILEBOM, IKOJIOTHUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B cooTBeTcTBUU ¢ OOIMMMU LEISIMU U IPUHIIUIIAMU CPETHETO OOIIEro
oOpasoBanus conepxxanue npeamera «Xumus» (10—11 kmaccol, 6a30BbIN YPOBEHB
U3YUYEHUS ) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MTOATOTOBKY
o0ydJaromuxcs, HeOOXOIUMYIO UM JIJIsl BRIPAOOTKU MUPOBO33PEHUECKUX
OPUEHTHPOB, YCIICIIHOTO BKJIIOUCHUS B )KU3Hb COIMYMA, MTPOIOTKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisitonMH IpeaMeTa « XUMUsDH SBIISIIOTCS 6a30BbIE KYPChI —
«Oprannueckas xuMusi» 1 «O0I111ast 1 HeopraHu4yecKasi XMMUsI», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUS KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUH 10 HEOPTraHUYECKON XUMUU (C BKJIIFOUECHHUEM 3HAHUM U3 00IIeH XUMUK) U
OopraHuyecko Xxumuu. @opMHUpPOBaHUE JAHHON CUCTEMbl 3HAHUH TIPU U3YUCHUU
npeaMeTa 00ecredymBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT'000pa3usl
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CrtpykTypa comepxanusi KypcoB — «Opranuyeckas xumus» 1 «O0mias u
HeopraHudeckas XuMus» cpopMrUpoBaHa B IpOrpaMmMe MO XUMHUHU Ha OCHOBE
CUCTEMHOT0 MOJX0/1a K U3YYEHHUI0 YUeOHOTO MaTepHraia u 00yciaoBieHa
UCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHUEM 3HAHUM HA OMpeneEHHbIX
TEOPETHYECKUX YPOBHX. Tak, B Kypce OpraHM4ecKOi XMMUHU BEIIECTBA
paccMaTpUBarOTCs HAa YPOBHE KIACCUYECKOUN TEOPUU CTPOCHUS OPTaHUYECKUX
COEIMHEHUH, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
npe/icTaBlIeHU 0 cTpoeHuH BemiecTB. CBelleHns 00 U3ydyaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YTIIEBOJOPOIOB JIO CIOKHBIX OMOTOTHIECKU
AKTUBHBIX COCIMHEHNN. B Kypce OpraHn4ecKoil XMMUH MOJIyYalOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs IIEPBOHAYAIHHBIC
MIPEICTABICHUS O XUMHYECKOU CBSI3U, KIIACCU(DUKAIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[Tox HOBBIM yTiI0M 3peHus B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS
paccMaTpUBaETCsl U3yUYECHHBIM HA YPOBHE OCHOBHOI'O O0OIIEro 0Opa3oBaHUs
TEOPETUUYECKUN MaTepral U (PaAKTOIOTHUECKUE CBEACHHS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 Heopranuyeckas
XUMUSD 00yUYaIOIINMCS MPEOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEPUOANYECKOT0 3aKOHA C 00IIETEOPETUUECKUX U METOAO0JOTMUECKUX TTO3ULIHM,



ri1y0’ke MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIUH 3TOr0 3aKOHA — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnas cucreMa 3HaHWM O BAXKHEUIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBax M MPUMEHEHHUH, a TAKKE O XUMUUYECKHX PEaKUUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NPOTEeKaHusA nomnonHseTca B Kypcax 10 u 11 kimaccos
AJIEMEHTAaMHM COJIEPKAHUS, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUI U IPUKIIATHON
XapaxkTep. OTU 3HaAHUA CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMUU C
IPYTUMU HayKaMH, paCKpbIBAlOT €€ POJIb B II03HABATEIILHOM U IPAKTUYECKON
NS TEBbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHSI K ITPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIIOKEHUN XUMUHU, TOMOTAIOT
BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U IUYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHEH, KpUTUUECKH OCMBICIUBATh MHGOPMALIUIO U
OPUMEHATH €€ JJIsl TONOJHEHUS 3HaHWM, pEIIEHNs] UHTEJUIEKTYaIbHBIX U
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEILCKUX 3a/1a4. B 11enoM cogepkanue yueoOHoro
npeameTa «XuMUs» JaHHOTO YPOBHS U3YUEHUSI OPUEHTUPOBAHO HA
dbopMupoBaHue y 00y4arOUMXCsI MUPOBO33PEHUYECKOM OCHOBBI JIJIsi TOHUMAaHUS
dunocodckux uaeH, TaKUX Kak: MaTepuaibHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHU4ecKoro Mupa, 00YyCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTPOCHHMEM, TO3HABAEMOCTh MPUPOIHBIX SBICHUN MyTEM SKCIEPUMEHTA U
pELIeHHs TPOTUBOPEUUIN MEXKAY HOBBIMU (haKTaMH U TEOPETUUECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIU XUMHH B PEIIEHUU HKOJIOTHUYECKUX MpodIieM, a
TaKKe MpobsieM cOepexeHUst YHEPreTUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTepUAJIOB.

B nuiane pemrenust 3aj1a4 BOCIIUTAHUS, Pa3BUTHS U COL[MATN3ALINU
00y4JaromuXcs MPUHATHIE MPOTPAMMOM IO XUMHUU MTOAXO/IbI K OIIPEICTICHUTIO
coJiep KaHMs ¥ TIOCTPOCHHUS MpeaMeTa pelycMaTpuBaioT (OpMUpPOBaHUE
YHUBEPCAJIBHBIX YYEOHBIX JIEWCTBHM, UMEIONINX 0a30BOE 3HAUCHUE IS
pa3IMYHBIX BUAOB JEATEIILHOCTH: PEIICHUs TPOo0IeM, MTOUCKa, aHaIu3a 1
00paboTku nHPpOpMaIUK, HEOOXOMUMBIX JIJIsi TPUOOPETEHHUS OTbITa MPAKTUIECKOM
U UCCIIEIOBATEIBLCKON NEATENBHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B IIO3HAHUU
XUMUHU.

B mpaxTuke npenosaBaHus XMMUHM KaKk Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO OOIIET0 00pa3oBaHus, P ONpPeACTICHUH
COJIEp KAaTEIbHOM XapaKTEpUCTUKH LIeJIel N3yYEHUs IPEeIMETa HallpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPU3HAETCS POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON
NEeSATENBHOCTH YEJIOBEKA M KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphL. C
METOIMYECKOW TOUKH 3PEHUS TAKOU MOJIXO0J K ONPEACIICHUIO LEIEH U3yYCHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU U3YUYECHHSI peaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpPOBAHHNE CUCTEMbI XUMUYECKUX 3HAHUM KaK BaKHEHIIEH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXAaT KIIIOYEBbIE MOHATHUS, (QyHAaAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE A3bIKa HAYKH, YCBOCHUE U TOHUMAHUE CYIIHOCTH JTOCTYIHbBIX
0000111eHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIIEHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEJCTABICHUN O HAYUHBIX METOJIaX MO3HAHUS
BEUIECTB U XUMHUYECKUX PEAKLIUNA, HEOOXOAUMBIX JIJIsl TPUOOPETEHUS
YMEHUU OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
00BSCHEHHEM XUMUYECKOT0 IKCIIEPUMEHTA, COOJIIO/ICHUEM MPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHKA 1IeJIeH U 3a/1a4 U3Y4eHUS
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPUOPUTETAMU B CUCTEME CpeaHero obiiero oopazoBanusi. CerojiHs B
NpernoaBaHuy XUMHUU B OOJIBIIEH CTeeHn OTAAETCS MPEIOYTeHNE
NPAKTUYECKON KOMIIOHEHTE COepKaHusl 00yUYeHusl, OpUEHTUPOBAHHOM Ha
MOJICOTOBKY BBITTYCKHUKA 00111e00pa30BaTeIbHON OpraHu3aluy, BIaICIoIIero He
HaO0OpOM 3HAHUH, a QYHKIIMOHAIBHOU IPAMOTHOCTBIO, TO €CTh CITIOCOOAMHU U
YMEHUSAMH aKTUBHOTO MOJTYYEHHS 3HAHUI U IPUMEHEHHS UX B pEIbHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsi3U ¢ 3TUM IIpU U3YYEHUHU NPEeIMETAa « XUMUS» JOMUHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamys o0y4aromuXcs K YCIOBHUAM JUHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoBaHNE UHTEIJIEKTYATHHO PA3BUTOM JTUYHOCTH, TOTOBOM K
camM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSATEILHOMY MPUHITHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dbopMupoBaHUE y 00yUYaIONTUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIETEHIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE NI PA3JIMUHbBIX BUIOB
JESTENBHOCTH: PEIICHUS MPoOIIeM, TTONCKa, aHAIH3a U 00paboTku nH(OpMaIny,
HEOOXOIUMBIX JIJISl TPUOOPETEHHSI OTBITA ICSITEIbHOCTH, KOTOpask 3aHUMAET
BKHOE MECTO B MO3HAHUM XUMHH, a TAKKE JIJIS1 OUEHKH C TO3ULIUM
AKOJIOTUYECKOI 0€30MaCHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH 00YyUaIOIUXCs: CHOCOOHOCTH CaMOCTOSATENBHO MPUOOPETATh HOBBIE
3HAHUS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU, UCIIOIL30BaTh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIS MIOUCKA U aHallu3a y4eOHO! U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHUS;

dbopmMupoBaHue U pa3BUTUE Y OOYYAIOLIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEO0OXOJMMBI, B YACTHOCTH, TP TUIAHUPOBAHUU U MPOBEJCHUN XUMHUECKOTO
IKCIIEPUMEHTA;

BOCITUTAHHE Y 00yUYarOIIUXCS YOSKIEHHOCTH B TYMAaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMUHU, €€ BAXKHOU POJIM B PEIIEHUH IJI00aIbHBIX MPoOIemM
palMOHAIBLHOTO MPUPOIOTIOIB30BAHNS, TOTIOTHEHUS YHEPTreTUUECKUX PECYPCOB U
COXpaHEHHMs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIIEHHUSI K TIPUPOJIC U CBOEMY 3/I0POBBIO, a TAKKE MTPUOOPETESHUSI OTIbITa
UCITOJIb30BAHUS TTOJTYUYCHHBIX 3HAHUH JJIsI IPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yue6GHOM 11aHE cpegHero o0Iero 00pa3oBaHus MPEIMET « XUMUS
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaAMETHOM o0nactu «EcTecTBeHHO-HAYYHBIC
IPEIMETH.

OO611ee ynCI0 YacoB, OTBEAEHHBIX ISl U3yUEHUs XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oo1ero oopasoBanusi, coctapisgeT 68 yacoB: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XuMHUK: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
ITOJIyYEHNH HOBBIX BEILIECTB U MAaTEpUAJIOB. TEOpHs CTPOCHHSI OPraHUYECKUX
coenunenuid A. M. byTiiepoBa, €€ ocHOBHBIE T0JI0KeHUSI. CTPYKTYpHBIE (DOPMYJIBI
OopraHnyeckux BemecTs. ['omoiorus, nzomepus. Xumuyeckas CBsI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kinaccupukaly opranndeckux semects. Homenknatypa
OpraHMYecKUX COeAMHEHUH (cucTeMaThuyeckas) 1 TpMBUAJIbHbIE HA3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

DKCIEpUMEHTAJIbHBIE METO/IbI U3YUYEHHUS BELECTB M X MTPEBPAILCHUI:
O3HaKOMJIEHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepuajaMu Ha UX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJI OPIraHMYECKUX BEIIECTB, HAOIIOIEHNE U
ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALEHUIO OPIraHUYECKUX BEIIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psifl. MeTaH 1 3TaH —
POCTEHIIINE MPECTABUTEIHN AIKAHOB: (U3HUECKUE U XUMHUECKHE CBOMCTBA
(peakuuu 3aMeIIEeHUs U TOPEHUS ), HAXO0XKICHUE B IPUPO/JIE, TOTYUYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH PSA. DTUIIEH U MPOIUIIEH —
POCTEHIIINE MPECTABUTEIHN AIKEHOB: (U3MUYECKUE U XUMUYECKHUE CBOWCTBA
(peakunu rugpuUpOBaHus, raJOr€HUPOBAHUS, TUAPATALIMN, OKUCIIEHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxamuensl: Oytaaues-1,3 u metunOyTaauen-1,3: ctpoeHne, BaKHEHIITNE
XUMHYECKUE CBOMCTBA (peakius noauMepusanun). [loryuenrne CHHTETHYECKOTro
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOSHHUS, TOMOJIOTUYECKUN Psifl. ALIeTUIICH
— IPOCTEHIINI MPEACTaBUTEND AJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA (peaKkuu TUAPUPOBaHUS, FaTOT€HUPOBAHUS, TUIpaTalllH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensbl. benson: coctas, cTpoenue, pusnueckre U XUMUUECKHUE CBOMCTBA
(peakuuu raJoreHMpOBAHUS U HUTPOBAHUS ), TOJyYEHUE U IPUMEHEHUE. 10ayon:
cocmas, cmpoenue, (puzuueckue u Xumuieckue ceoucmaa (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noaydeHue u npumenerue. TOKCUYHOCTb



apeHoB. | 'eHeTUeCKas CBA3b MEKY YIJIIEBOJOPOJAMHU, IPUHAIICKAUMHU K
Pa3IUYHBIM KIIACCAM.

IIpupoaHble HCTOYHUKH YIiaeBOAOPOAOB. [IpupoaHbIii ra3 U MOIyTHbIE
He(dTanble Ta3pl. HedTh 1 €€ npoucxoxnenune. CnocoOsl nepepaboTku HePTH:
MEePEroHKa, KPEKUHT (TePMHUYECKHUH, KaTAIUTUYECKUil ), mupoau3. [IpoayKThl
nepepaboTKu He(TH, UX IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHbII
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIEpUMEHTAIBHBIE METO/IBI U3YUYEHHUS BEIECTB U X MTPEBPALLCHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMy IIACTMACC, KaydyKOB U PE3UHBI, KOJIJIEKIIUN
«Hed1b» 1 «YT0sb», MOAEIPOBAHUE MOJIEKYI YITIEBOAOPOJIOB U
raJIoreHOMPOU3BOAHBIX, MPOBEJACHUE IPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Borumciiennst no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTAa PEAKLIHUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOM U 3TaHOJ: CTPOCHUE,
dusznueckre 1 XuMUYeCKrue CBOMCTBA (Peakliy ¢ aKTUBHBIMU METAJIJIaMHU,
rajoreHoBOA0OpOoAaMu, TOPEHHE), IPUMEHEHUE. BOIOPOIHBIE CBI3U MEXKITY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CIUPTHI. DTUJICHIJIMKOIb U TITULIEPUH: CTPOCHUE,
duznyeckre U1 XuMUYECKrUe CBOMCTBA (B3aMMOICMCTBHE CO HIEJIOYHBIMU
MeTaJlaMU, KaueCTBEHHAsl peaKysi HA MHOTOATOMHBIE CIUPTHI). [lelicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHoIT: CTPOSHUE MOJIEKYJIbI, (PU3NIECKHE U XUMHYECKHUE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemorsi. DopManIbIAeru, alueTalIbIEeTu: CTPOCHUE,
¢u3nyeckne U XMMHUYECKHUEe CBOMCTBA (peaklMu OKUCIECHUS 1 BOCCTAaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieIbHbIe KapOOHOBBIE KUCIOTEL. MypaBbrHas U
YKCYCHasl KUCIIOTBI: CTPOCHUE, (PU3NUYECKUE U XUMUYECKHE CBOWCTBA (CBOWCTBRA,
oO0riue ISt Kiacca KUCIIOT, peakuus 3TepuuKalnm), MojiydeHue u IpuMeHeHHe.
CreapuHoBas ¥ OJIEMHOBAS KMCIIOTHI KaK MTPEJACTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Crnoxuble 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ 'naponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.



VYrieBoasl: cocTaB, Kiaccudukanus yriaeBoJaoB (MOHO-, 1U- U
nosiucaxapubl). ['roko3a — npocTeluii MOHOCaxapHi: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOIEHCTBHE C
rugpokcuiom meau(ll), okuciaeHrne aMMuadHbBIM pacTBOpoM okcua cepeopa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIIOKO3bI), HAXOXKIEHUE B MIPUPOE, MPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman n nemntono3a kak npupoansie noauMepsl. CTpoeHue Kpaxmaia u
1esoio3bl. dusnyeckre 1 XMMUYECKUE CBOMCTBA Kpaxmaina (TUApOIIn3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIEpUMEHTAIbHBIE METO/IBI U3YUYEHHUSI BEIECTB M X MTPEBPAILCHUN:
npoBe/ieHre, HAOII0ICHUE U ONTUCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCIEHUE ITAHOJa
okcusoM Menu(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMO/ICHCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIeHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom meau(ll), B3aumoelicTBre Kpaxmana ¢ HOJI0M),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borumciiennst mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTA PEAKIIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(pOTepHbIE opraHnveckue coenuHenus. duznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TiininHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mpupoiHbIE BBICOKOMOJIEKYJIISIpHbIE coeuHenusd. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OesKoB. XMMUYECKUE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEepUMEHTAIBHBIE METO/IbI U3yUYEHHS BEIIECTB U UX ITPEBPALLCHMIA:
HaOJI0ICHNE U ONMCAHNE JEMOHCTPALIMOHHBIX OMBITOB: I€HATypaIus OJIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MTOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BEHO, CTENIEHD MTOJMMEPHU3ALINN, CPEIHSS MOJIEKYJIIPHAs
Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUIN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEepUMEHTAIBHBIE METO/Ibl U3YUYEHHSI BELIECTB U MX IPEBPALLECHUN:
O3HAaKOMJIEHHE C 00pa3laMy MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeIMETHBIX CBA3EH PU U3YUYECHUU OPTaHUYECKON XUMUU B
10 k1acce OCyIIECTBIIETCS Y€PE3 UCIIOIB30BAaHUE KaK OOLINX €CTECTBEHHO-
HayYHBIX IIOHATUH, TaK U IIOHATUH, ABJIAIONIUXCSA CUCTEMHBIMU ISl OTAEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI'O L{UKIIA.

OO01Me ecTecTBEHHO-HAay4UHbIE IOHATHS: IBJIEHUE, HAYYHBIN (QakT, TUIoTe3a,
3aKOH, TEOPHsl, aHAJIN3, CUHTE3, KJIaCCU(UKaLUs, IEPUOAUYHOCTD, HAOIIOAEHHE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

dusuka: MaTepusi, SHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa,
HHEPreTUUECKUI YPOBEHb, BELIECTBO, TENIO, 00BEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorus: kierka, oprauusm, Onocgepa, 0OMeH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OMOJIOTMUYECKHN aKTUBHBIE BellecTBa (OENKH, YTIEBObI, JKUPBI,
(bepMeHTHI).

['eorpadusi: MuHepaiibl, TOpHBIE TOPO/IbI, TOJIE3HBIE NCKOIMIAEMBIE, TOILIIUBO,
peCcypehl.

TexHonorus: NUILEeBbIe MPOAYKThI, OCHOBBI PALlMOHAJIIBHOIO ITIUTAHUS,
MOIOIIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPenapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUN 3JIeMEHT. AToM. SI1po aToMa, U30TOIbI. DJIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHH, MOTYPOBHU. ATOMHBIC opOuTay, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpeIeIeHHsI SIEKTPOHOB 110 OPOUTANISIM B aTOMaX
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknii 3aKkoH u llepuoanyeckas cuctreMa XUMUUYECKHAX 3JIEMEHTOB
1. 1. Menneneera. CB3b epUOANUECKOr0 3aKoHa U [lepuonnueckoit cucremsl
xuMu4deckux 35eMeHToB J[. 1. MeHnneneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MU MIPOCTHIX U CIOKHBIX BEIIECTB 110 TPyNIaM U TIEpUoaM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

CtpoeHue BelecTBa. XUMHUYECKas CBsA3b. BB XMMUUECKON CBS3H
(KoBaJIEeHTHAsI HEMOJISIPHAS U MOJISIPHAS, MOHHAS, MeTaJTn4Yeckasi). MexaHu3Mbl
o0pa30BaHus KOBAJIGHTHON XMMHYECKOU CBsI3U (OOMEHHBIN M TOHOPHO-
akuenTopHbiit). BogopoaHas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATELHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BeniectBa MOJEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTALNINYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TonaTue o qucnepcHbIX cuctemax. ICTUHHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus Heopranndeckux coequuennii. Homenkinarypa
HEOPraHUYECKUX BEUIECTB. [ €eHETHUECKas CBA3b HEOPTaHMYECKUX BEILIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumnueckas peaxius. Knaccudukanmss XUuMUIECKUX PEakinil B
HEOPraHWYECKON U OPTaHWYECKON XUMHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiinu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (pakTopoB. OOpaTrMbie
peakuun. XuMu4eckoe paBHoBecue. DakTopsbl, BIUSIONINE HA COCTOSTHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas auccormanus. CuiibHbIC U cladble JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCIEPUMEHTAIbHBIC METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPALCHUIA:
neMoHcTparus Tadaui «Ilepuoandeckas cuctemMa XuMudeckux 3aeMenTos J1. 1.
MeHnneneeBay, U3ydeHHE MOJIENICH KPUCTAUIMUECKUX PEIETOK, HAOII0AeHNE U
OMHCaHWe JJEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIOKEHUE IMEPOKCHIA
BOJIOPO/Ia B IPUCYTCTBUH KaTaJIM3aTOPa, ONPEICIICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIIbIO0 YHUBEPCATILHOTO MHAMKATOPA, PEaKIIMK HOHHOTO 0OMeHa),
IIPOBEICHUE TTPAKTHUECKON paboThl «BiusHKe pa3nuIHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pac4éTel Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YHUCIIC
TEPMOXUMHYECKHUE PACUETHI, PACYETHI C UCIIOJIb30BAHUEM MOHATHUSA «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hewmeramnel. [lonoxenue nemetamnoB B [lepuoandeckoit cucreme
xuMu4deckux asemMeHToB J[. 1. MennaeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETAIIIIOB (Ha mpuMepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBONCTBA BAKHEUIIINX HEMETAIIOB (FaJOT€HOB, CEPhl, a30Ta,
docdopa, yriaeposa 1 KpeMHHUS) U UX COCTMHCHUH (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Merauisl. [lonoxenue MetaiioB B Ilepruoandeckon CUCTEME XUMUYECKUAX
anemeHToB [I. 1. MenneneeBa. OcOOEHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O6mue ¢pusndeckue cBoicTBa MeTauioB. CrijlaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPUM, KaJIMM, Kb,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O61ue crnocoObl nmoxyueHus MetamioB. [I[puMeHeHrne MeTauioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPALICHHUIA:
U3y4YeHUEe KOJIJIEKIUU «MeTaibl U CIIaBbl», 00pa3I[OB HEMETAIIJIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3aJ1a4, HAOIIOJIEHE U ONTMCAHKUE JIEMOHCTPAIIMOHHBIX U
71a00PaTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA AITFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuértel macchl BemecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA, Macce UK 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponb xumMuu B o6ecriedeHnH SKOJIOTUYECKOM, IHEPTreTUIECKOM U MUIIEBON
0e30MacHOCTH, Pa3BUTUU MeIULMHEL. [[oHATHE 0 HAYYHBIX METO/IaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBienus 06 OOUIUX HAYYHBIX MPUHIIMIIAX TPOMBIIIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MUpPE BELIECTB U MAaTEPUAJIOB: BAKHENIIINE CTPOUTEIILHBIE
MaTepHabl, KOHCTPYKIIMOHHBIE MaTEPUAJIbl, KPACKH, CTEKIIO, KEPAMHUKA,
MaTepHabl I JIEKTPOHUKY, HAHOMATEPUAJIbl, OPTaHUUYECKUE U MUHEPAJIBHBIC
ynoOpeHus.

XuUMUs U 310pPOBbE YEIIOBEKA: ITPABUJIA UCIIOJIb30BAHUS JICKAPCTBEHHBIX
MpenapaToB, paBuiia 0€30MACHOT0 UCIIOJIb30BAHUS IIPENnapaToB OBITOBOM XUMHHU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXnpeIMETHBIX CBA3EH NIPU U3yUYEeHUU 00IIeH 1
HEOPraHW4YECKOM XMMUU B 11 Kitacce ocymiecTBisieTcst 4epes3 UCIOJIb30BaHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TIOHATHIA, TaK U MIOHSATUH, SIBISIOMUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBeHHO-HAYYHbIE TIOHSITHS . HAyYHbIN (aKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAIU3, CUHTE3, KiIacCu(UKaIUs, IEPUOANIHOCTD, HAOJIIOICHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dwusznka: MmaTepus, SHEPTHsI, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOTI, PaJHOAKTHBHOCTh, MOJIEKYIIa, SHEPTETUUECKUIN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PHU3NICCKUE BETUIMHBI U €UHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, sKocuctema, ouocdepa, Makpo- u
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIBI, TTOJIE3HBIC NCKOIIAEMEBIE, TOTLIIUBO,
PECYpCHI.

TexHoMOrus: XUMUYECKask MPOMBIIIUICHHOCTh, METaJUTYPrHysi, TPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIIBCKOXO3SIMCTBEHHOE MMPOU3BOCTBO, ITHUIIICBAS
IPOMBIIIICHHOCTD, (hapMarieBTHICCKast MPOMBIITUICHHOCTh, TTPOHU3BOJICTBO
KOCMETHYECKHX TPErapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHUA K pe3ybTaTaM OCBOCHHUS
00ydJaromuMHCs IPorpaMmM CpeIHEro o011ero o0pa3oBaHusi (JIMYHOCTHBIM,
MeTanpeIMETHBIM U MpeIMEeTHBIM). HayuHO-MeToqu4ecKkoii OCHOBOM ISt
pa3paboTKH IIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPaMM CPEAHEr0 OOLIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUY C CUCTEMHO-IESATEILHOCTHBIM MTOAX0J0M B CTPYKTYpE
JUYHOCTHBIX PE3YJHTATOB OCBOCHUS MpeAMeETa « XUMUS» HA YPOBHE CPETHETO
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE 00YYAOITUMUCS POCCUMCKOHN TPaKIaHCKON UIACHTUIHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMH K 00yUYEHUIO;

I[eJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMUHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTH M CLIOCOOHOCTh 00YYaroUuXcsi pyKOBOACTBOBATHCS B CBOEH
NEeATENIbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, IPUCYIIIUMHU LIEIOCTHOMN
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYKeE MTPaBOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOEHUS MPEeIMeETa «XUMUSD JOCTUTAIOTCS B
€AMHCTBE Y4eOHOW U BOCITUTATEIHLHON JIEITEIbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMU, COUUOKYIBTYPHBIMH, 1yXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMU
U UjieallaMHi POCCHICKOTO TPaXkIaHCKOTO OOIIECTBA, MPUHITHIMU B 00I1I€CTBE
HOpMaMH U MpaBUJIaMU TIOBEICHHUSI, CTIOCOOCTBYIOIIMMH MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSL U HDABCTBEHHOTO CTAHOBJICHUS JINYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHUS MPEIMETa «XUMUD» OTPAKAIOT
c(hOpMHPOBAHHOCTH OIBITA TTO3HABATEIBLHOUN M MPAKTUYECKON JEATETHHOCTU
00y4JaromMXCs M0 pean3aiiy MPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS O0YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00513aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLMANIbLHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOU NESATEIHLHOCTH IIPU CO3/IaHUU
y4eOHBIX TPOCKTOB, PEIICHUN YUEOHBIX U MTO3HABATEIbHBIX 3a/1a4, BBITIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIEHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaYKEHUSI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUIECKOTO
NPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKCHUSI HAYKHU €CTh PE3yJIbTaT
JUTUTENIHHBIX HAOTIOICHHUM, KPOTIOTIUBBIX SKCIIEPUMEHTAIIbHBIX TTOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEILHBIX MOTUBOB B MOJYUYECHHUH U TIOCIIECIYIOIIEM
aHanu3e nHGOPMAIUU O IEPEAOBBIX JOCTHKEHUIX COBPEMEHHON OTEYECTBECHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIEHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUYECKUMHU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH HA MOPAJIIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE U MOCTYIKH CBOMX TOBAPHUILIEH C
NO3ULINI HPAaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 37I0pOBOT0 U 0€30I1aCHOT0 00pasa KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmroIeHus MpaBuil 0€30MacHOT0 0OpaIeHus C BEIECTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHHUSI [IEHHOCTHU MPaBUJI MHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-HUCCIIEI0BATENbCKOMN
NEeATEeNbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUIAX
NEeATEeNbHOCTH;

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a]1a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3Y4EeHUIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHUBUIYATbHOU TPACKTOPUU
oOpazoBanus, Oyayien npodeccuu U peain3alui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

IKOJIOTUYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOJIC, KAK UCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHHUSI TJI00ATBHOTO XapaKTepa YKOJIOTUUECKUX MPOoOIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIUATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOIMMOCTH UCIIOJIb30BAHUS TOCTUKEHUN XUMUM JIJIsI
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HETIPUATHS JCHCTBUM, MPUHOCIIINX BPE]l OKPYKAIOIIEH
PUPOTHON Cpesie, YMEHHS TPOTHO3UPOBATH HEOIArONPHUATHBIC KOJIOTHUYESCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS PA3BUTOTO IKOJIOTHUECKOTO MBIIIICHUS, YKOJIOTUYECKOU KYJIBTYPHI,
OMbITa JEATEIIBHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMM B TIO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COLIMAIBHOM
IPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOSATH UICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHEIMPUKA XUMUU KaK HAYKH, OCO3HAHUS €€ PO B
(dbopMHUpPOBaHUY PAIIMOHATHFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUH IIEJIOCTHOTO
MPEACTaBICHUS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B
MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOoOJIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU ISl COBPEMEHHOM
UMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBJIECHHOCTU U BaXKHOU POJIN B
CO3JIJaHUH HOBOW 0a3bl MaTEPUAIIBHOUW KYJIBTYPHI, PEIICHUH TJI00aIbHBIX TPOOIIeM
YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA — ChIPbEBOM, SJHEPIreTUUECKOM, MUIIEBOU U
AKOJIOTUYECKOI 0€30MaCHOCTH, B pa3BUTUHU MEAULIMHBI, 00€CTICUEHUH YCIOBUM
YCTENIHOTO TPY/Ia U AKOJIOTHIECKH KOM(MDOPTHOM KU3HU KAKIOTO WieHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOU IPAaMOTHOCTH: TOHUMAHUS CYIIIHOCTH METOJIOB
MMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HUCTIOIb30BaTh



MOJIy4aeMble 3HAHUS JJIs aHaJu3a U OObSICHEHUS SIBJICHUI OKpPYKaroUIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHU, YMEHUs JIeJaTh 00OCHOBAHHBIE 3aKIIOYEHMS Ha
OCHOBE Hay4HbIX (JAKTOB U UMEIOLUXCS JAHHBIX C LIEJIBIO MOTYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOJIb30BAaTh XUMUYECKUE 3HAHUS JIs
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CTIIOCOOHOCTHU K HEMIPEPHIBHOMY 00pPa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJTYYEHUIO HOBBIX 3HAHUN MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTAM TpyJa B pa3In4HbIX chepax npodheccuoHaIbHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS YUEOHOTO TIpeaMeTa « XUMUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYMMBIC 11T (POPMHUPOBAHUS MUPOBO33PEHHUS O0yUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) 00IIeHaAYyUYHbIE TTOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHUHBI MUPA U CIIEIU(DHUKY METOI0B MO3HAHMUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIrus, SIBJIICHUE,
Ipoliecc, CUCTEMA, HAYUHBIN (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

YHUBEpCaJbHbIE YUeOHbBIC eUCTBUS (ITO3HABAaTEIbHbIE, KOMMYHHKATUBHBIC,
peryiasaTHBHBIC), oOecreunBaroniue GopMmupoBanre ¢yHKITHOHATHEHOM
IPAMOTHOCTH U COLMAJIBHOW KOMIIETEHIIMHM O0YJarOIUXC S

CITOCOOHOCTh 00YYAIONTUXCS UCIIOIB30BaTh OCBOSHHBIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKHIE 3HAHUS U YHUBEPCAIbHbIC yUeOHbIS
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH TI03HABATEIFHBIMU, KOMMYHHKATUBHBIMHU U PETYIATUBHBIMHU
JICUCTBUSMU.

OBJ1aieHNe YHUBEPCAJbHBIMHU Y4e€OHBIMU MO3HABATEIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEILHO (POPMYJIMPOBATH U AKTYaJTU3UPOBATH ITPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTNpEAesATh LEH ASATSIbHOCTH, 3a7aBasi apaMeTPhbl U KPUTEPUH UX
JTOCTHKEHHS, COOTHOCUTH PE3YIbTaThI ICATEIBHOCTH C TOCTABICHHBIMH IEISIMH;

KCTIOJIB30BaTh MPH OCBOCHWHU 3HAHUH MTPHUEMBI JIOTHUYECKOTO MBIIIUICHUS —
BBIJICTIATH XapaKTePHbIC IPU3HAKHU MTOHATUN U YCTaHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHITHUS JIJIsl OOBSICHEHUSI OTJIETBHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJIs KJIacCU(PUKAIIMK BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABJIUBATh MPUUYUHHO-CJIEICTBEHHBIC CBA3U MEXAY U3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyX AeHUs (MHIYKTUBHBIC, JEyKTUBHbIC, 10
aHAJIOTUH ), BBISBIISITE 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B pACCMaTPUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MIPOLECCE TO3HAHUSA, UCITOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIEC) MOJIEIIU, MPEOOPA30BLIBATH MOJICIIbHBIC MPEJICTABICHUS] — XUMUYECKUIMA
3HaK (CMMBOJI) JIEMEHTa, XUMUUeckas (hopMyiia, ypaBHCHHE XUMUYECKON
peaKIuu — MpU PElIeHUH Y4EeOHBIX MO3HABATEIIbHBIX U MIPAKTUYECKUX 3a]1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPEICTABICHHUS 1Sl BHISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XUMUUYECKUX
pEeaKLHnii;

dbopMynHpoOBaTh LEIHN U 337241 UCCIEAOBAHUS, UCTIONB30BATh MOCTABICHHBIE
U CaMOCTOSITEIBHO C(POPMYIMPOBAHHBIE BOMPOCKHI B KAUECTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ11 POPMUPOBAHMS TUIIOTE3HI IO MMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJI€Th HABBIKAMU CAMOCTOATENIBHOTO TUIAHUPOBAHUS U MIPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 X0JIOM
npolecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €r0 Pe3yibTat, PopMyIupoBaTh
0000111eHHST ¥ BBIBOJBI OTHOCUTEIHHO JTOCTOBEPHOCTH PE3YJIHTATOB UCCIIEAOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

pPUOOPETATh OMBIT YYCHHUECKOU UCCIEA0BATEIbCKON U TIPOEKTHOM
TSI TENHHOCTH, TIPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOATEILHOMY
MMOUCKY METOJIOB PEIICHUS MPAKTUUECKHUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHUKAX MHGOpMAITNK (HayIHO-
MOMYJISIPHAS JINTEPATypa XUMUIECKOTO COJIEPKAHMS, CIIPAaBOYHBIC TOCOOUS,
pecypcel MHTepHETa), aHAMM3UPOBAaTh HHPOPMAIIUIO PA3TIMYHBIX BUIOB U (HOPM
MPEJICTABIEHUS], KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTD U
HENPOTUBOPEYUBOCTb;



(bOopMyIHPOBATH 3aMPOCHI ¥ TPUMEHSTH PA3TUIHBIC METOJIBI TIPH ITOUCKE U
otOope nHpopMalu, HEOOXOAUMOM JIS BBIMOJHEHUS YUeOHBIX 3a71a4
ONPEIEIIEHHOTO TUIIA;

MPUOOPETATH OIBIT UCTIOIB30BAHMS HHPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BEIOMPATh ONTUMABHYIO0 (OPMY MPEICTABICHUS
uHpopmaiuu (cxeMsbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAYECTBE CPE/ICTBA MPU paboTe C
XUMHYECKOW HHPOpMAIIUEl: MPUMEHSATh MEKIIPEAMETHBIC ((hU3UUEeCKUEe U
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI B X0JI€ IUAjIora U/WiH
JTUCKYCCHH, BBICKA3bIBATh UJIEH, (POPMYITMPOBATH CBOU TIPEIIIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHCHMS TIPE/JIOKEHHOMN 3a/1a4H;

BBICTYTATh C TIPE3CHTAIIMEN PE3YIbTATOB IMO3HABATEIBHON JIEATEIIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJTHEHUN
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOW pabOThI IO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaiu3alii Y4eOHOro MPoeKTa U (OPMYITHPOBATH BHIBOIBI
10 pe3ysbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUM IMMyTEM COTJIacCOBaHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOATEIHHO IIAHUPOBATH M OCYIIECTBIISITH CBOIO MTO3HABATEIHLHYIO
JeSITENBHOCTD, Opeeisis e€ 1eH U 3a/1a4i, KOHTPOJIUPOBATh U TI0 Mepe
HEO0OXOAUMOCTH KOPPEKTHPOBATH MPeJIaraéMblid allTOPUTM JICUCTBUH TIPU
BBITIOJTHEHUHU YU4E€OHBIX U UCCIIEIOBATEIBCKHUX 3a/1a4, BRIOUpaTh Haubomee
3¢ HeKTUBHBIN CIOCO0 MX PEIICHUs ¢ YIETOM MOIYUYEHUSI HOBBIX 3HAHHUH O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHAII3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHBIE pe3ysbTaThl OCBOSHUS Kypca «OpraHnyeckas XUMus»
OTpa)XaroT:

c(hopMHUPOBAHHOCTH MPECTABICHUN O XUMUYECKON COCTaBJISAIOIIECH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, POJIM XUMUU B IO3HAHWUU SIBJICHUN



MPUPO/JIbI, B GOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYPhI JIMYHOCTH, €€

(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOUMOM JIJIsl pEIICHUs MPAKTUUYECKUX 3a/1a4
1 SKOJIOTUYECKU 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHUHN, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIAraOIINE MOHITHUS (XUMUYECKUH JIEMEHT, aTOM, JJICKTPOHHAS
000J104YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATENBHOCTD, XUMUYECKas
CBSI3b, CTPYKTYpHas popMyrna (pa3BEpHyTas U COKpaI€HHAas), MOJIb, MOJIIpHAsI
Macca, MOJIIpHBIN 00bEM, YTIIEpOIHBIN CKeNeT, GYHKIIMOHAIbHAS TPYIINa,
pajuKal, U30Mepusi, U30MEPbl, TOMOJIOTUUECKHUH Psii, TOMOJIOTH, YTIIEBO0PO/IbI,
KHACTIOPO/I U a30TCOAEPIKAIIUE COCIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSTMHEHHS ); TCOPUM U 3aKOHBI (TEOPHsI CTPOCHHUS
opranuueckux Bemiects A. M. BytinepoBa, 3ak0oH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHUS,
JIeXkKaIue B OCHOBE MOHUMAHUS IPUYUHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX
SIBJICHUH, (DaKTOJIOTMYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUHU U
0€301acCHOM HCTIOJIb30BAHUU BAXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBIABIATH XapaKTePHbIC MPU3HAKU TTOHITHH,
YCTaHABJIMBAThH UX B3aUMOCBSA3b, UCIIOIB30BATh COOTBETCTBYIOIINE TOHITHS MPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUM UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJIsI
COCTAaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIIEHHOMN )
(dbopMyI1 OpraHUYeCKUX BEUIECTB U YPABHEHUN XUMUYECKUX PEAKIIUH,
M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPTaHMYECKUX BEIIECTB JUIsl MILTIOCTPAIIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHABIMBATH MIPUHAIJICKHOCTh H3YUCHHBIX
OpPraHUYECKUX BEIIECTB [0 UX COCTABY U CTPOCHHUIO K OMPEACIEHHOMY
KJIacCy/Tpymie coequHeHui (YyriIeBOI0POIbI, KHCIOPOI U a30TCOICPKAIIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHHUS] ), 1aBaTh UM Ha3BaHUS 110
cuctematnaeckoit Homenkiarype (IUPAC), a Takxke NpuBOIUTH TPUBUATBHBIC
Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, IPOMUIICH, AlleTUIIEH,
STUJICHTJINKOJIb, TIHIEPUH, (eHOI, (popMambaeTn, areTalbIeriua, MypaBbuHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs! KMCJIOTa, CTEAPUHOBASI KUCIIOTA, TIIFOKO34,
bpyKTO3a, Kpaxmad, MeJIrI03a, TIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUSI ONIPEACIIATH BUIbl XUMHUECKOU CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux Bemiects A. M. Bytneposa 1151 00bsiICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh COCTAB, CTPOCHUE,
bu3MYecKre U XUMUYECKHUE CBOMCTBA TUITUYHBIX MPEICTABUTEIEH Pa3InUHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONUIJICH, alleTUJIEH,
Oyranuen-1,3, metundyranuen-1,3, 6€H301, METAHOJ, 3TAHOJ, YTHJICHTJIUKOJIb,
IJIMLEPUH, (EHOJI, alleTalbIEeTU ], MypaBbUHAs U YKCYCHasi KUCIIOTHI, TJIIOK03a,
Kpaxmall, HeJUII0JI03a, AMUHOYKCYCHAas KUCIIOTa), WITIOCTPUPOBATH TEHETUUECKYIO
CBSI3b MEXKJIy HUMH YPaBHEHHUSIMU COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIN ra3, yroiyb), CIOCOObI UX NEPEPadOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI ITPOBOJIUTH BHIYUCIICHUS 110 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MU MPOAYKTA
PEeaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOTUYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJ1aX HAyYHOTO TIO3HAHUS, UCIIOJIb3yEeMbIX B XUMHHU NPU U3YUCHUH BEIIECTB U
XUMHUYECKUX SBICHUN (HaOII0AeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEITMPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIs1 IPUHSTHUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAlLlUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBHIIA MOJIb30BAHUS XUMUYECKOM
NOCY/I0M 1 1a00paTOPHBIM 000PYIOBAHHEM, a TAK)KE IMPaBHIa OOpaICHHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITTOJIHEHHIO JJA00OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TJIAHUPOBATH U BBIMOIHATH XUMHUYECKUIT
HKCIIEPUMEHT (TPEeBPAIEHUSI OPTAHUYECKUX BEIIECTB IPH HATPEBAHUH, TTOTYICHHE
ATUJIEHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUHA OPTaHUYECKUX
BEIIECTB, ACHATYpaIis OCJIIKOB IMPU HATPEBaHUU, [IBETHBIC PEAKIIUH OCIIKOB) B
COOTBETCTBHHM C MPABUIIAMHU TEXHUKHU O€30MAaCHOCTU MPU OOPAILIEHUH C
BEIIECTBAMU U 1a0OPaTOPHBIM 000PYIOBAHHUEM, MPECTABIATH PE3yIbTAThI
XUMHYECKOTO dKCIIEPUMEHTA B ()OpME 3aITUCH YPABHEHUN COOTBETCTBYIOIINX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTHUECKH aHATU3UPOBATH XUMUUYECKYIO
nH(pOpMaIIHIO, TOTYYAEMYIO U3 PA3HBIX HCTOYHUKOB (CpECTBa MAaCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



c(hOopMUPOBAHHOCTh YMEHUI COOJIIOIATh MPAaBUIa IKOJIOTUUECKHU
1enecoo0pa3HOro MOBEACHUS B OBITY U TPYIOBOM JNEATEIHHOCTH B LESAX
COXpaHEHMs CBOETO 370POBbs U OKPYKAOLIEH TPUPOIHON CPEbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS HA )KUBBIE OPraHU3MBbI ONPEICTIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbich nokazatens [1J1K, mosicHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUS U MIPEIOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsl 00YYaIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHUE
MPUMEHATH 3HaHMSI 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUTSL CIIETIBIX U Ca00BUIAIIMX 00YYaIOIIUXCS: YMEHUE UCTIONb30BATh
penbeHO-TOUCUHYI0 cucTeMy ob6o3HadueHuit JI. bpaiins nys 3anucu XuMU4ecKux

dbopmyi.
11 KJIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeopraHuvecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPECTABICHUI: 0 XUMUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHUN
IPUPOIbI, B GOPMUPOBAHUU MBIIIJICHUS U KYJIBTYPhI INYHOCTH, €€
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a/1a4
¥ DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 370pPOBbIO U MPUPOTHON
cpene;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPAS BKIIFOYAET:
OCHOBOIIOJIATAIONIHME MOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, H30ToII, S-, P-, d-
AJICKTPOHHBIC OPOUTATIN ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTETICHb OKUCIICHHUSI, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAsI, METALIMYECKasi, BOJOPOIHAS ), KpUCTAJUIMYECKas PelIéTKa,
TUMNBI XUMHUYECKHUX PEAKIIUNA, PACTBOP, JIEKTPOJUTHI, HEIJICKTPOJIHTHI,
BJICKTPOJIUTHYECKAS JUCCOIUALMS, OKHCIUTEb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW PEeAKIINU, XUMUUYECKOE PAaBHOBECHUE); TEOPHUU U 3aKOHBI (TEOPUS
AJICKTPOJIMTHYECKOHN TUCCOMany, nepruoandeckuit 3akon 1. 1. Menaeneena,
3aKOH COXPAHEHHUSI MACChI BENIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU
MPY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKUN SI3bIK XUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIC)KAIIUE B OCHOBE MOHUMAaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHYCCKUX SBJICHUH, (PaKTOJOTHYECCKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJTyYeHUHU U 0€301IaCHOM MCITOJIb30BAaHUHU BaKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepPHbIE MPU3HAKU MTOHATHUH,
YCTaHAaBIIMBATh UX B3aUMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIUE ITOHATHS IIPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUI HCIOIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJIs
cocTaBlieHUs (POPMYII BEIIECTB U YPaBHEHUH XUMHUUECKUX PEaKIii,
cuctematnueckyro HomeHknatypy (IUPAC) u TpuBnasibHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId a3, YIrIeKUCIbId ra3, aMMHaK, raiméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHI OINPEAENATh BAJIGHTHOCTh M CTETIEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COEIMHEHUAX PA3JINYHOIO COCTaBa, BUJ XUMUYECKON
CBsI3M (KOBaJICHTHAsl, HIOHHAs, METaJNIMYECKasi, BOJIOPOJHAS) B COCIMHEHUSX, THI
KPUCTANTMYECKOMN pelIéTKH KOHKPETHOTO BelllecTBa (ATOMHasi, MOJIEKYJIsIpHas,
MOHHAsI, METAJJIMYECKas ), XapaKTep Cpeibl B BOJAHBIX paCTBOPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJIC)KHOCTh
HEOpPraHMYECKUX BEIIECTB 110 UX COCTaBY K ONpeNeNEHHOMY KIlacCy/Tpynie
COEIMHEHUM (ITPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI EPUOAUYECKOTO 3aKoHa /1.
. MenaeneeBa 1 J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 nepuonos [leproanyeckoi cucTemMsl
XuUMu4ecKux daemMenToB JI. . MenaeseeBa, UCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKHUE YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB XUMHMUYECKUX JJIEMEHTOB U UX COCAUHEHUM
1o nepuoaam u rpynmnam [lepuoguueckon cucteMbl XUMHUYECKUX d1eMeHTOB 1. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh (OMUCHIBATh) OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMYHbIX KIIACCOB,
IIOATBEPKAATH CYLIECTBOBAHUE N'€HETUYECKOM CBA3U MEXKY HEOPTaHUYECKUMHU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHSI KJIaCCU(ULIUPOBATh XUMHUUECKHUE PEAKIUH 110
pa3IMYHBIM [TPU3HAKaM (YHCIY U COCTaBY pPearupyrolnx BEIIECTB, TEINIOBOMY
s dekTy peakiuu, I3MEHEHHUIO CTETIEHEH OKHCICHUS 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABIIATH YPAaBHEHUS PEAKIMI pa3IMUHbIX
THUIIOB, NIOJIHBIE U COKPAUIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO OOMEHA, yYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIIMH, TOATBEPKAAIOIINE
KAaYECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTaHUUYECKUX BEILIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIrAaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUN MOCPEJACTBOM COCTABIICHHUSI DJIEKTPOHHOTrO Oajlanca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUSI XUMHUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETo Bo3aeicTBus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepPU30BaTh XUMHUYECKUE MPOIECCHI,
JIe’)KalMe B OCHOBE MPOMBIIIJIEHHOTO TTOJYYEHHSI CEPHOM KUCIIOThI, aMMHUAKa, a
Takxe ChOPMUPOBAHHOCTH MPECTABICHUM 00 OOIINX HAYYHBIX MPUHIIUIIAX U
AKOJIOTUYECKUX MPOOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOJUTH BHIUUCICHHS C UCTIOJIH30BAHHEM
MOHSTHUSL «MaccoBasi J0JIA BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHHH Ta30B
IPU XUMUYECKUX PEAKIIUAX, MACChI BEIIECTBA WK 00BEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCe WM 00BbEMY OJTHOTO M3 YUYAaCTBYIOIINUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3((eKTa peakiiMi Ha OCHOBE 3aKOHOB COXPaHEHUSI MaCChI
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MPaBUja MOJIb30BAHUSI XUMUYECKON
MOCY/I0¥ U 1ab0paTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBujIa 0OpaIieHus C
BEI[ECTBAMHU B COOTBETCTBUHU C MHCTPYKIIMSIMHU T10 BBITTOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hopMHUPOBAHHOCTh YMEHHH TUTAHUPOBATH U BHITIOHATH XUMUUECKUH
AKCIIEPUMEHT (pa3yioKeHHUE MEePOKCH/Ia BOJAOPOa B MPUCYTCTBUM KaTajau3aTopa,
OIPEJICIICHUE CPEIBI PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAJIBHOTO
WHJAKATOpA, BIUSHUE PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOM PEaKIHH,
peaKIuu HOHHOTO 0OMEHa, KaueCTBEHHbBIE PEaKINK Ha CylbdaT-, KapOoHaT- 1
XJIOPUI-aHUOHBI, HA KATUOH aMMOHUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TemaM «Metaiuib» U «HemeTamisl») B COOTBETCTBUM C ITPaBUJIAMU TEXHUKU
0€301acHOCTH MPY OOPAIICHUH C BEIIECTBAMU 1 JJa00paTOPHBIM 000PYI0BaHHEM,
MPEACTABIIATh PE3yJbTaThl XUMHUUECKOTO AKCTICPUMEHTA B (popMe 3aIHiCH
YpaBHECHHI COOTBETCTBYIOMINX PeaKIMil M (hOPMYJIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYSCKH aHATU3HPOBATH XUMHUICCKYIO
nH(pOpMaIHIO, MOTY4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CpECTBA MAaCCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuX);



c(hOopMUPOBAHHOCTh YMEHUI COOJIIOIATh MPAaBUIa IKOJIOTUUECKHU
11e71eco00pa3HOTo MOBECHUS B OBITY U TPYAOBOM IESITEIHHOCTH B LEAX
COXpaHEHMs CBOETO 370POBbs U OKPYKAOLIEH TPUPOIHON CPEbl, OCO3HABATH
OMACHOCTh BO3JICMCTBUS HA )KUBBIC OPraHU3MBbI ONPEICIIEHHBIX BEUIECTB, TOHUMAs
cMmbica nokasatesns [1JIK, nmosicHsITh Ha mpuMepax crocoObl YMEHBIIIEHUS U
MPEIOTBPAILICHUS UX BPEAHOTO BO3/IEMCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00YYaIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE
MIPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUTSL CIIETIBIX U CIa00BUIAIIMX 00YUYaIOIIMXCS: YMEHUE UCTIONb30BATh
penbeHO-TOUCUHYI0 cucTeMy ob6o3HadueHuit JI. bpaiins nys 3anucu XuMU4ecKux

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoauuecTBO YacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L1 (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
TIpe/IMeT OpraHHYecKoit bubmmoreka ITOK https://lesson.edu.ru/04/08
11 xumun. Teopus crpoeHus ) 3 POIII
OPTaHHHCCKUX COCMMHCHIH https://resh.edu.ru/subject/lesson/6149/start/170388/
A. M. bytneposa
Hroro mo pazgeny 3
Pa3znes 2. YrieBoaopoanbl
IIpenenbHbIE YIIIEBOIOPO LI POl
2.1 p a P 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
bubmmorek ITOK https://lesson.edu.ru/04/08
Henpenenpueie
2.2 nerl)soﬂ OPOJBI: aIKEHBI 6 1 POLI
' yr AOPOABL: ’ https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaJIMCHbBI, AIKUHBI
Bbu6mnoreka ITOK https://lesson.edu.ru/04/08
A
53 poMaTuyecKue 5 P
YTII€BOJIOPO/IBI

https://resh.edu.ru/subject/lesson/4775/start/150494/



https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/lesson/4775/start/150494/

[IpuponHbIe HCTOYHUKHU

bubmuorexa ITOK https://lesson.edu.ru/04/08

24 YTJIEBOJAOPOJIOB U UX 3 POII
nepepadoTka https://resh.edu.ru/subject/lesson/6148/start/170461/
Wroro mo pazueny 13

Pa3znen 3. Kucinopoaconep:xaiiue opranu4eckue coenHeHHsI

3.1 Criuptel. @enon 3

POIII
https://resh.edu.ru/subject/lesson/4769/start/150550/

Anspaerunsl. Kap6oHoBbIE

bubmuorexa ITOK https://lesson.edu.ru/04/08

3.2 C 7 POII
KHCTIOTEI. CIONHEIE SQHPEH! https://resh.edu.ru/subject/lesson/4776/start/150604/
POIII
3.3 VYriaeBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro mo pazgeny 13

Pa3znea 4. A3orconepskanye oprannyeckue coeIuHeHus

41 AMUHBI. AMUHOKHCIIOTEL. 3
' Benku

Bbubmuoreka ITOK https://lesson.edu.ru/04/08

POIII
https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no paszneny 3

Paspnen S. BoicokoMoJIeKyIsipHbIe COeIMHEHUA

5.1 [Tnactmaccel. Kayayku. 2

bubmuoreka ITOK https://lesson.edu.ru/04/08



https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/04/08

Boiokna

POLI

https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/

https://resh.edu.ru/subject/lesson/4777/start/170536/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

34



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KVIACC

HaumMeHoBaHHe KoaundecTBO YacoB
Ne DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoabnsbie | IlpakTuueckue
n/n Bcero pecypcnl
NPorpamMmbl padoThI padoTsI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii
3AKOH I bubmmoreka ITOK https://lesson.edu.ru/04/08
11 [Tepnognueckas 3 PO
cucremMa https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348
XUMHUUYCCKUX
anemenTtoB /1. W.
Meunneneena
C bubmmoreka ITOK https://lesson.edu.ru/04/08
TPOEHHE BENIECTBA.
1.2 Mpuoroo0pasue 4 PO
' p https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348
BEIIECTB
bubmmoreka ITOK https://lesson.edu.ru/04/08
XuMuueckue
1.3 6 1 1 POII
peakiuu https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348
Utoro no pazneny 13
Pa3nen 2. Heopranuveckasi Xumust
Bbubnmnoreka ILIOK https://lesson.edu.ru/04/08
2.1 Meramibsl 6 1

POII
https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348



https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348

Bubnuoreka ITOK https://lesson.edu.ru/04/08

2.2 Hemeraimnsr 9 POII
https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348
Ces3p Bu6mnuoreka LIOK https:/lesson.edu.ru/04/08
23 HEOPraHu4eCKUX U 2 POIII
' OpPraHNYEeCKUX https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348
BEIIECTB
Hroro mo pazgeny 17
Paznea 3. XumMus u :KU3HL
bubmmoreka ITOK https://lesson.edu.ru/04/08
3.1 XUMUS U )KU3Hb 4 POIII
https://resh.edu.ru/subject/29/11/?ysclid=In35p0vmpl522514348
Uroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348
https://lesson.edu.ru/04/08
https://resh.edu.ru/subject/29/11/?ysclid=ln35p0vmpl522514348




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KosmmmuyecTBo yacos Hdara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bceer Konrpoububl | IIpakTnyecku | H3Y4YeHHU pecypesr
n 0 e padoThI e paboThbI A
bubnmoreka [JOK
Mpeaver https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
. ac02-efb16fad49f6a?backUrl=%2F04%
OPraHNu4eCcKou
N P3LL
XUMUH, €€ 1 :
https://resh.edu.ru/subject/lesson/6149/start/1703
BO3HUKHOBEHHE,
88/
pa3BHUTHE U 3HAYCHUE
Teopust ctpoeHust
OPraHn4eCcKux bubmmoreka ITOK
coenquHeHni A. M. 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢c59-
bytneposa, e€ 9dcf-20517ae4b52e?backUrl=%2F04%2F10
OCHOBHBIE
OJIOKEHU S
[Ipencrasnenue o
KJaccuukanuu
OPraHu4eCKUX
Bubnuoreka IJOK
BEIIECTB.
HoMeHKIaTYha 1 https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
yp b8be-b4cb589aeadl ?backUrl=%2F04%2F10
(cucremaTudeckas) u
TPUBUAIIbHBIE
Ha3BaHUA
OpraHUYEeCKUX



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%25
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%25
РЭШ%20https:/resh.edu.ru/subject/lesson/6149/start/170388/
РЭШ%20https:/resh.edu.ru/subject/lesson/6149/start/170388/
РЭШ%20https:/resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

BCIICCTB

ANKaHBI: COCTaB U
CTpPOEHUE,
TOMOJIOTUYECKUH P

bubmuoreka LIOK
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02?backUrl=%2F04%2F10

PaLU
https://resh.edu.ru/subject/lesson/6151/start/1499

93/

MeTtaH 1 3TaH —
MIpOCTEMNIINE
MpEeICTaBUTENU
aJIKaHOB

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

bub6mmoreka [JOK
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-
2e98-18dc1cfb93997?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-
840b-70b5e8db71ae?backUrl=%2F04%2F10

PoW
https://resh.edu.ru/subject/lesson/5412/start/2125

63/

DTWJIEH U NPOIUIICH
— IpocTennme
IIPECTaBUTENH
AJIKCHOB

[IpakTnueckas
pabota Ne 1.
«Ilony4yenne rTuieHa
U U3YYEHUE €T0
CBOMCTB»

Bubnuoreka IJOK
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-
9f67-7ebcdaf03ce0?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

AnKayeHbl.
byranuen-1,3 u
MeTtuinoOyraauen-1,3.

bubmuoreka LIOK
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-

o [Tomyuenne ae01-a983b95b854a?backUrI=%2F04%2F10
CUHTCTHUYCCKOTO
Kay4dyKa U PE3UHBI
AJIKVHBI: COCTaB B
0COOEHHOCTHU
CTpOEHU, bubmuorexa IJOK

10 TOMOJIOTHYECKUM https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-
pan. AueTuneH — 84b5-009292468356?backUrl=%2F04%2F10
MPOCTEUIIHI
MPEJICTaBUTENb
aJKUHOB
Brruncnenus no bubmmorexa LHOK

11 N — https://lesson.edu.ru/lesson/7dada027-8448-418f-

. b416-fhaledd4ab6d?backUrl=%2F04%2F10

XUMHUYECKON peaKiuu
ApeHbl: 6eH301 U

12 TOJIYOJI. PO )

https://resh.edu.ru/subject/lesson/4775/start/150494/

TOKCMYHOCTH apeHOB
I'enernueckas cBs3b

13 YIJII€BOJIOPOJIOB,
MPUHAJUISKALIUX K
pa3JIMYHBIM KJaccam
IIpuponnsie bubnmoreka LIOK

14 HCTOYHHUKHU https://lesson.edu.ru/lesson/99557a5e-2221-43e0-
YIJIEBOAOPOIOB: 97b8-983de535c44d?backUrl=%2F04%2F10

MIPUPOIHBIN ra3 u



https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

MOTTYTHBIE HEPTSIHBIE
ras3sl, HeTh U
MIPOAYKTHI €€

POII
https://resh.edu.ru/subject/lesson/6148/start/1704

61/

nepepadboTKu

[Ipuponusie

HCTOYHUKHA bubmmoreka [JOK

YrI€BOAOPOIOB: https://lesson.edu.ru/lesson/99557a5e-2221-43e0-

MIPUPOJIHBIN a3 U

97b8-983de535c44d?backUrl=%2F04%2F10

15 MONyTHBIE HE(PTAHbIE POII
rasbl, He)Th U https://resh.edu.ru/subject/lesson/6148/start/170461/
MPOIYKTHI €€
nepepadboTKu
K bub6mmoreka [JOK

OHTpOJIbHAS paboTa
16 1o paszieny https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8eas-
44d63cccf518?backUrl=%2F04%2F10
«YTIeBOA0POIbD)
bubmmoreka [JOK

IpenenbHere https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-
OJHOATOMHBIC bf84-c04fa471694f?backUrl=%2F04%2F10

17 CIIUPTHI: METAHOJ U
stanoj. Bomopoanas POl
CBSI3b https://resh.edu.ru/subject/lesson/4769/start/150550/
MHoroaroMHbIe Bu6nmnoreka LIOK

18 CIIUPTBHL: https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-
ATUJICHIJIUKOJIb U a8e5-d12a0bedc826?backUrI=%2F04%2F10
TJIULEPUH
@deHo: cTpoeHue Bubmmorexa LIOK

19 MOJIEKYJIBI, https://lesson.edu.ru/lesson/649883b8-7¢c5f-4f16-

¢dusnyeckue u

896e-10a2278b08f1?backUrl=%2F04%2F10



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10

XUMHNYCCKHEC

CBOMCTBA, POII

TpHMeHeHH e https://resh.edu.ru/subject/lesson/5727/start/150577/
bubmuoreka LIOK

AnbIErnuasr: https://lesson.edu.ru/lesson/8664b319-0ba3-4945-

dbopmMambaeTu 1

b076-cb7ae5858b90?backUrl=%2F04%2F10

20
aleTaIbACT U, POII
Aneron https://resh.edu.ru/subject/lesson/4776/start/150604/
OIHOOCHOBHBIE
TIpeICIIbHBIC bubmmoreka [JOK
21 KapOOHOBBIE https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-
KHUCJIOTHI: a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
MYpaBbUHAS U
YKCyCHas
[Ipaxtuaeckas bubmmoreka ITOK
29 pabota Ne 2. https://lesson.edu.ru/lesson/9834d408-386d-444a-
«CBolicTBa pacTBOpa 8de3-7efba8b98cdb?backUrl=%2F04%2F10
YKCYCHOM KHCJIOTBI»
CreapuHoBas 1
bubmoreka IIOK
0JIEMHOBAs KUCJIOTHI,
23 O https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
e a0eb-1e59cd5f4d9f2backUrl=962F04%2F 10
BBICIINX KapOOHOBBIX
KHCIIOT
M Bubnuoreka IJOK
BlJIa KaK COJIN
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
24 BBICIIUX KapOOHOBBIX

KHUCJIOT, UX MOIOIICC

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



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

JNIEUCTBUE

POII
https://resh.edu.ru/subject/lesson/5952/start/150631/

CrnoxHnble 3(upbl Kak

bubmuoreka LIOK

IIPOU3BOJHBIC
o5 KE 6OHO§HX CUCIIOT https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-
p ‘ a0eb-1e59cd5f4d9f2backUr|=%2F04%2F 10
I'maponus crnoKHbIX
3pupoB
Kupsel: THIpOIN3,
II I/IIIT/IeHeHI/II; POLI
26 p ’ https://resh.edu.ru/subject/lesson/5952/start/150631/
Ounosiornyueckas pojb
KHUPOB
VIIeBoIbl: COCTaB, bubmiorexa HOK
KTaCCH(UKAIHS https://lesson.edu.ru/lesson/709ce43a-deb6-4281-
N ' 963b-01d2e212d4d0?backUrl=%2F04%2F10
97 Baxxueiimue
MPEACTaBUTEIH: POIII
rimokosa, $ppykrosa, https://resh.edu.ru/subject/lesson/6150/start/150687/
caxaposa
bubnmoreka IJOK
Kpaxman u https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-
bbbe-3d3ae748f716?backUrl=%2F04%2F10
08 LIEII0I03a KaK
MIPUPOTHBIE POII
HOJIHMEPLI https://resh.edu.ru/subject/lesson/5413/start/150714/
KonTtponsHas pabora bubanorexa [IOK
29 10 pa3zeny https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-
«Kucnopoaconepxa- ff893919d25a?backUrl=%2F04%2F10

1M e OpraHu4eCKuc



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

COCJTUHCHUS»
bubmuoreka LIOK
30 AMMWHBI: METHJIAMHUH 1 https://lesson.edu.ru/lesson/0c608a59-4c69-4481-
¥ aHWJINH 839e-9205f201b73e?backUrl=%2F04%2F10
AMUHOKHCIOTHI KaK Bbubnuoreka IJOK
amdoTepHbIe https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
OpraHHYecKue ace0-78eca6009628?backUrl=%2F04%2F10
31 1 POII
COCIUHEHUSA, UX )
https://resh.edu.ru/subject/lesson/4743/start/150742/
OHOJIOrMYECKOe
3gadyenue. Ilentuanl
bubmmoreka [JOK
benkn kax https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-
32 NPUPOIHBIE 1 ace0-78eca6009628?backUrl=%2F04%2F10
BBICOKOMOJIEKYJISIPHBI POII
¢ COeMHEHHS https://resh.edu.ru/subject/lesson/4743/start/150742/
OCHOBHBIC TIOHSATHS Bu6nuorexa [[OK
33 XUMHUU 1 https://lesson.edu.ru/lesson/45b81dac-acha-440e-
BBICOKOMOJIEKYJISIPHBI 99e3-14c3ba78050a?backUrl=%2F04%2F10
X COEIUHEHUN
OCHOBHBIE METOIBI POII
J— https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
34 BBICOKOMOJIEKYJISIPHBI 1
X COETMHEHMH. https://resh.edu.ru/subject/lesson/4777/start/170536/
IInacTmaccsr,
Kay4yyKH, BOJIOKHa
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpoOJBbHBI
0 e padoThI

IIpakTU4ecku
e paboThbI

JlaTa
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMUYECKUI PJIEMEHT.
AToM. DiieKTpOoHHAas
KOH(uUTyparus aToMoB

bubaunoreka [IOK
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa?backUrl=%2F04%2F11

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMUYECKUX DJIEMEHTOB
. Y. Menneneena, ux
CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB

bubmmoreka IJOK
https://lesson.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375¢3d033e97backUr|=%2F04%2F11

3aKOHOMEPHOCTH
HW3MCHEHHS CBOMCTB
XHUMHYECKUX DJIEMEHTOB
U UX COEIUHEHUN IO
TpyIIaM U MepUoiaM.
3HayeHHe
MEePUOIMYECKOTO 3aKOHA
M CHCTEMBI XUMHYECKUX
anemenToB /..
MeneneeBa B pa3BUTUU
HayKu

CrpoeHnue BemecTna.
XuMuueckas CBsI3b, e

bubmmoreka LIOK
https://lesson.edu.ru/lesson/a9c9a6le-e387-4ffe-



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

BH/IbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonopoanas cBsa3b

bcfb-aca9c7241b21?backUrl=%2F04%2F11

BaneHTHOCTE.
DIEeKTPOOTPUIIATEIIEHOC
Tb. CTENeHb OKUCICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

PaL
https://resh.edu.ru/subject/lesson/6332/start/151
021/

[Tonatne o gucnepcHBIX
cucremax. MIcTuHHEBIE U
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas noins
BEIIECTBA B PaCTBOPE

bub6mmoreka IJOK
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
9729-69903109f968?backUrl=%2F04%2F11

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'eneTuueckas cBSI3b
HEOPraHMYECKUX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccuduxkanus
XUMUYECKHUX peaKiyii B
HEOpPraHu4eckoi u
OpPraHu4ecKOi XMMHUU.
3aKOH COXpaHEHHUs

bubmmoreka [JOK
https://lesson.edu.ru/lesson/75637222-d397-4bla-
810a-cc7bca9e8a0c?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

MacChl BEILIECTB; 3aKOH
COXpaHEHUs U
IIpEBpALICHUS YHEPTUU
NP XUMHYECKUX
peakuusx

CKopocCTb peaxiu.
OOpaTumble peakiuu.

bubmaunoreka [IOK
https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041h603655?backUrl=%2F04%2F11

9
Xnmmeckoe https://lesson.edu.ru/lesson/0e41e568-0a2b-
PaBHOBECHE 4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
[TpakTrueckas padota Ne
10 1. «BnusiHre pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»
DIEeKTPOTUTHIECCKAS
nuccormanyd. [lonsarue
0 BOJIOPOJTHOM
nokasarene (pH) bubmmoreka LIOK
1 pactBopa, Peakiun https://lesson.edu. ru/Iesson/23_70db54—2787—4817—
8330-6e027b075645?backUrl=%2F04%2F11
HOHHOTO OOMECHa.
lManponus oprannyeckux
Y HEOPTaHUYECKUX
BEILIECTB
OkucauTenbHO- bubmorexa HOK
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
12 | POCCTAHOBHICIRHRIC b58a-b3d1b2eeb2372backUrl=%2F04%2F 11

peakuuu. Ilonstre 00
ANIEKTPOJIM3€E PACILIABOB

https://lesson.edu.ru/lesson/32e5edc9-ch82-



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11

U PacCTBOPOB COJIEHN

4f4a-ad5e-4f56bc7eld4ed?backUrl=%2F04%2F11

KonTtponsHas pabora o
paznery

bubmauoreka LIOK
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-

13 «TeopeTndeckue OCHOBBI al123-dadc40973c6f?backUrl=%2F04%2F11
XUMUN»
MeTtamisl, X
TTOJIOKCHHUE B
[Tepuoanueckon
CUCTEME XUMHUYECKUX bubmoreka [IOK
14 anemenTtoB /1. W. https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
MeHnneneeBa u 8073-70c604e9c862?backUrl=%2F04%2F11
0COOEHHOCTH CTPOCHUS
aromoB. O01He
(bu3uvecKue CBOMCTBA
METaJIJIOB
CnnaBbl METaJIOB.
DIIEKTPOXUMHUYECKU I PO .
15 B https://resh.edu.ru/subject/lesson/4961/start/151293/
A HAPSIKEHU
METaJIJIOB
XUMHYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB bubmmoreka LIOK
16 (HaTpuii, Kanuu, https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
KaJIbLIWI, MarHui, b9f7-422c3e710750?backUrl=%2F04%2F11
ATIOMHUHUI) U UX
COCIUHEHUI
XUMHYECKHE CBOMCTBA POIII
17 XpoMa, MeJIU U UX https://resh.edu.ru/subject/lesson/3534/start/151266/

COEIMHEHUN



https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XMUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
CcoeqUHEHNN

POIII
https://resh.edu.ru/subject/lesson/3534/start/151266/

19

[Ipaktuyeckas padora No
2. "Pemenne
AKCIIEPUMEHTAITBHBIX
3a7a4 1o TeMe
«MeTtais»"

bubmaunoreka LIOK
https://lesson.edu.ru/lesson/6545ec44-34¢c5-43f6-
826b-a648d7d6fef7?backUrl=%2F04%2F11

20

Hemerannsl, ux
TOJIOXKEHHUE B
[Tepuoanueckoi
CUCTEME XUMHUYECKUX
anemenTtoB /. W.
Meuneneesa u
0COOEHHOCTH CTPOCHUS
aTOMOB

bubmmoreka IJOK
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
bd3a-25f26d9c1139?backUrl=%2F04%2F11

21

®du3nuecKue CBOMCTBA
HEMETaJLJIOB.
AnnoTponus
HEMETaJJIOB (Ha
puMepe KUCIoPo/ia,
cepsl, hocopa u
yriaepoja)

bu6mmoreka LJOK
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673?backUrl=%2F04%2F11

22

XUMHAYECKHAE CBOUCTBA
rajoreHoB, CEPhl U UX
COEIMHEHUN

23

XMUMHYECKHE CBOUCTBA
a3oTa, pocodpa u ux
COeIUHEHUU



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

24

XMUMHYECKHE CBOUCTBA
yriepo/ia, KpeMHHS U X
CcoeqUHEHNN

25

[Ipumenenne
BAXXHEUIINX HEMETAJIOB
U UX COeIUHEHUN

26

O06o00mmenue u
CUCTEMAaTH3aIis 3HAHUH
o Teme «Hemeramnny.
Breramcnenns mo
YpPaBHEHUSAM
XUMHUYECKUX PEAKIUH 1
TEPMOXUMHUYECKHE
pacu€Thl

27

[TpakTrueckas padota Ne
3. «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TEME
"HemeTtamnabl"»

bu6mmoreka IJOK
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-

86f4-d0ac5b740b3b?backUrl=%2F04%2F11

28

KonTtponpHas padota no
TeMaM «MeTaJuieD) U
«HemeTamis»

29

HeopFaHI/I‘IeCKI/Ie n
OPraHu4CCKUC KUCJIOTEI.
HeopFaHI/I‘IeCKI/Ie n
OpraHu4eCKuc
OCHOBaHUsA

bubmmoreka LIOK
https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-
910c-46a0576d6924?backUrl=%2F04%2F11

30

AmdorepHbie
HEOpraHu4eckue u

bubmmoreka LIOK
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11

OPraHu4eCcKHre
COCIUHCHHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U
OPraHUYeCKUX BEILIECTB

a2ba-be9e0bbeddef?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-
9834-59151d566a61?backUrl=%2F04%2F11

31

Pons xumMun B
oOecrneueHN
9KOJIOTHYCCKOH,
SHEPreTUYECKON U
MMUIEBOI OE30MaCHOCTH,
Pa3BUTHH MEUIIHHBI

32

[IpencraBnenus 06
00X HAyYHBIX
MpUHLUIAX
IIPOMBIIIIEHHOTO
MOJIYYCHHS] BAXKHEHIIINX
BELIECTB

33

YenoBek B MUpE
BEIIECTB U MaTepHaiOB

POII
https://resh.edu.ru/subject/lesson/3504/start/151485/

34

XUMUS U 3JJ0pOBbE
YyeJoBeKa

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34



https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3504/start/151485/










