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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHH Ha YpOBHE CpeiHero o01ero oopasoBanus pazpadorana Ha ocHoBe DepepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (erepaibHOM 00pa30BaTeNbHONW MPOTPAMMBI CPETHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbXx B DefepanbHOM TOCYIapCTBEHHOM oOpasoBarenbHOM cranaapre COO, ¢ yuérom
Konnenun npemnogaBanust yaeOHOTO mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepannu, peann3yomnux OCHOBHEIE
o0pa3oBaTenbHbIE MPOTrPAMMBI, U OCHOBHBIX MONOkeHnit «CTparteruu pa3BuTHs BocriuTanus B Poccuiickoit @enepanuu Ha nepuof a0 2025 rogay»
(Pacnopsikenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MPOrpaMMbl MO XHMHUHU, K OMpeAeNieHUI0 oOmieil crpareruu OOy4YeHHs, BOCHUTAHHS WM Pa3BUTHUS
oOyuaromuxcsi cpeacTBaMu yueOHoro npeamera «Xumus» ans 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3auM000yCIOBIEHHOCTH LIEJIEH, COAepKaHUSI, PE3YJIbTaTOB 00YUeHHs U TPeOOBAaHUM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XumHuueckoe 00pa3oBaHME, IMOIy4aeMO€ BBITYCKHHKAMHU O0IIe00pa3oBaTeNbHONW OpraHW3alud, SBISETCS HEOThEMJIEMOH YacThio HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM ATAlOM pealu3allid Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH,
INPUCYLINX IEJOCTHOW CHUCTEME XHMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaloTCs I03HAHMS 3aKOHOB MPUPOAbI, (OPMHUPOBAHUS
MHPOBO33pEHUS U OOUIEH KyJIbTYypbl YEJIOBEKa, a TAK)KE SKOJOTMYECKH OOOCHOBAHHOTI'O OTHONIEHHS K CBOEMY 3/I0POBBIO M IPUPOJHON cpene.
Peanusyercsa xumudeckoe oOpazoBaHue OO0y4YarOMIMXCS HA YPOBHE CpeIHEro oOIIero oOpa3oBaHUsl CPEACTBAMU YUEOHOTO MpeaMeTa «XHUMHS»,
coJiepKaHue M MOCTPOEHUE KOTOPOTo ONpEeNeHbl B MPOrpaMMe MO XMUMHHU € YYETOM CleUU(UKH HaAyKH XUMHHM, €€ 3HaueHHUs B MO3HAHUU
IPUPOJBl U B MaTepUAIbHOW JKHU3HU OOIIECTBA, a TaKKe ¢ YUETOM OOIIMX Iesel U NMPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XuMHUsL Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyi0 pojb B COBPEMEHHOW NMBWIM3AlMM, B CO3JaHUM HOBOM 0a3bl
MaTepuaabHOW KynbTypbl. OHa BHOCHT CBOH BKJIaa B ()OPMHUPOBAHHME PAMOHAJIBHOIO HAYYHOT'O MBIIUIEHUS, B CO3JaHUE LEJIOCTHOTO
NpPEJCTaBICHU 00 OKPY)KaoleM MHpE KaKk O €IMHCTBE MPHPOJBI U YeloBeKa, KOTOpoe (GopMUpYETCS B XUMHUH HAa OCHOBE NMOHUMAaHMSA
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIETr0 MUPa, OCO3HAHUS B3aUMOCBSI3H MEKy CTPOCHHUEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMH 00JIaCTAMU
MPUMEHECHHSI.

TecHo B3auMOZEWCTBYS C IPYIMMH €CTECTBEHHBIMH HAayKaMH, XMMHUsS CTajla HEOTHEMJIEMOW YacTbi0 MHPOBOHM KYJBTYphl, HEOOXOAUMBIM
YCJIOBHEM YCIIEIIHOTO TpyJda M JKU3HM KaXAoro ujaeHa odmiectBa. CoBpeMeHHas XMMHS Kak HayKa CO3WAaTeNlbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HampamjieHa Ha PEIIeHHE TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPIETHUECKOM, MHINECBOM,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPaHBbI 3J10POBbSL.



B cooTBercTBUM ¢ OOmMMH LEISIMU M MPHHLIMIAMH CPEAHEro o0mero obpa3zoBaHus coiepkanue mnpenmera «Xumus» (10—11 kmaccsl,
0a30BbIii YpOBEHb M3YYCHHsS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaOLIMXCS, HEOOXOAUMYIO UM IS
BbIPaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOTO BKIOYEHHS B KHU3Hb COLIMYMa, IPOAOJIKEHHS 00pa30BaHus B Pa3IMUHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTaBisOIUMHU TIpeIMeTa «XUMUS» SBIAIOTCA 0a3oBble Kypchl — «Opranumdeckas xumusi» U «OOmIas U HEOPraHWYecKas XHUMHUS»,
OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUM 10 HEOPraHUYECKOH XUMUHU (C BKIIIOUEHUEM
3HaHUM n3 oOmeld XuMHM) M OpraHmdeckoil xumuu. PopMHUpOBaHME JAHHOW CUCTEMBbl 3HAHUM NpPU HM3Yy4EHHH IpeAMeTa o0ecreunBaeT
BO3MOKHOCTh PACCMOTPEHHSI BCEIr0 MHOI000pa3Hsl BEIIECTB HA OCHOBE OOLIUX NOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa comepkanusi KypcoB — «Oprannueckas xumus» U «O0Ias 1 Heopranudeckas XuMus» chopMUpOBaHa B IPOTPaMMe 110 XUMHHU
Ha OCHOBE CHCTEMHOrO IOAXOJa K HM3YYEHHIO Y4eOHOro MaTepuasia W OOyCJIOBJICHAa MCTOPHYECKHM OOOCHOBAHHBIM DPa3BUTHEM 3HAHUIN Ha
OINIpEAEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XMMHH BELIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOpUU
CTPOCHMSI OPraHUYECKUX COECAVHEHUH, a TAK)KE Ha YPOBHE CTEPEOXHMUUYECKUX U JIEKTPOHHBIX MPEACTABIECHUN O CTPOCHUH BellecTB. CBeneHUs
00 M3y4aeMbIX B Kypce BEIIECTBaX HArOTCS B PAa3sBUTHU — OT YIIJIEBOJOPOJOB JIO CIOKHBIX OMOJIOTHUECKH aKTHBHBIX COCIMHEHUH. B Kypce
OpPraHMYECKON XMMHHU IOJIY4aIOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHUs NE€pPBOHAYalIbHbIE MPEACTABICHUS O
XMUMHUYECKOH CBSI3H, KJIaCCU()UKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKOI peaKIiH.

ITon HOBBIM yrjaoM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCs M3YyYCHHBIH Ha ypOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHMs TEOPETUUECKUI MaTeprai U (GaKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX U XMMHMUECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce «O01mas
Y HEOpraHUYecKas XMMUs» 00ydarouMCs IPEeI0CTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE TIEPUOINYECKOT0 3aKOHA C 00IIETEOPETUIECKUX U
METOAOJOTMYECKUX MO3ULUH, IIy0Ke MOHATh HCTOPUYECKOe HM3MEHEHHe (DYHKIMH 3TOro 3akoHa — OT oOoOmaromieil 10 OObSICHSAIOLEH U
MIPOTHO3UPYIOLLEH.

Enunast cuctema 3HaHMN O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O XMMHUECKUX peaKLusX,
WX CYIIHOCTM M 3aKOHOMEPHOCTSAX MpOTeKaHWs aomnojHsercs B Kypcax 10 u 11 kimaccoB sieMeHTaMH COAEpKaHUs, HMEOIIUMU
KYJIBTYpPOJIOTHUECKUI U MPUKIAJAHON XapakTep. DT 3HaHUS CIIOCOOCTBYIOT MOHUMAHMIO B3aUMOCBSI3M XUMHH C IPYTMMHU HAayKaMHU, PaCKphIBAIOT
e€ poJib B TIO3HABATENILHOW M MPAKTUUECKOM JIEeATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBRXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH
TEOPUH U MPAKTUUYECKUX MPHIOKEHUH XMMUH, TOMOTaIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOieMax,
CBSI3aHHBIX C XHMMHEH, KPUTHUECKH OCMBICIMBATh MH(OpPMALMIO U NPUMEHATH €€ IS MOMOJHEHUS 3HAHWM, peleHHs] MHTEJUIEKTYalbHbIX U
SKCIIEPUMEHTAJIbHBIX HCCIENOBATeNIbCKUX 337ad. B 1menom conepkaHue ydeOHOro mnpeaMmera «XHUMHs) JAHHOTO YPOBHS H3YUYEHHS
OPHEHTUPOBAHO Ha (OPMHUpPOBaHHE Yy OOYYAIOMIUXCS MHPOBO33PEHYECKOM OCHOBBI JJsi MOHUMaHHUs (QUIOCOPCKUX HJICH, TaKUX Kak:
MaTepHabHOE EIWHCTBO HEOPraHMYECKOro W OpraHMYecKOoro MHUpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM U CTPOCHHEM,
MMO3HABAEMOCTh MPUPOAHBIX SIBICHUN NYTEM OHKCIEPUMEHTAa W PELICHUS NPOTHUBOPEUYUA MEXKAYy HOBBIMH (aKTaMH U TEOPETHYECKUMU



MPEMOCHUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU JKOJIOTHUYECKUX TPOOJieM, a TakkKe MpoOJieM COEpeKeHUs: SHEPreTHUYECKUX PECYPCOB,
CBIPBSI, CO3/IaHUSI HOBBIX TEXHOJOTHI U MaTEPHUAJIOB.

B muane pemeHus 3amad BOCHUTAHUSA, Pa3BUTHS M COLMAIM3AIMU OOYYAIONIMXCS TPHUHITHIC MPOTpaMMON 1O XHWMHH IOIXOIbI K
OTIPEJICTICHUIO COJIEPIKAHMS U TTOCTPOCHHUS MpeIMeTa MpeycMaTpUBaOT (popMUpOBaHUE YHUBEPCAIBHBIX YU€OHBIX ACHCTBUHN, MMEIOIIUX 0a30BOE
3HAUEHWE MJI1 Pa3IUYHBIX BUIOB JICATEIHHOCTH: pEIIeHUs MpoOjeM, MOWCKA, aHanu3a W oO0pabOTKH HWHQPOpPMAIUH, HEOOXOAMMBIX s
MPUOOPETEHUS OIBITA MPAKTUICCKON U UCCIIEA0BATEILCKOM IeATEIbHOCTH, 3aHIMAFOIICH BaXKHOE MECTO B TO3HAHUHM XUMUHU.

B mpakTuke npenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, TaK U HA YPOBHE CpeaHero odiero oopazoBanus, mpu
OTIpEICTICHUN COJIePIKATEIbHON XapaKTePUCTUKU LeNeil W3ydeHHs TNpeaMeTa HamnpaBlIeHHEM MEPBOCTENECHHOW 3HAYMMOCTH TPATUIMOHHO
npu3HaETcsi GOPMUPOBAHNE OCHOB XUMHUYECKOW HAYKH KakK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTHUYSCKON ACSITEILHOCTH YEIOBEKA U
KaK OJIHOTO W3 KOMITOHEHTOB MHUPOBOU KyJIbTyphl. C METOIWYECKOW TOYKH 3PEHUS TAKOH MOJXOJ K ONPEACICHUIO IEIeH M3ydeHUs MpeaMeTa
SIBJISICTCS BITOJIHE OIIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMU LEISIMH U3ydeHHs TpeaMeTa « Xumusi» Ha 6a3oBoMm yposHe (10 —11 ki1.) siBastroTCS:

¢ (opmupoBaHUE CHCTEMbl XMMUUYECKUX 3HAHUIN KaK BaKHEUIIEH COCTABIISIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MUPa, B OCHOBE KOTOPOU
JIeKAT KITIOYEBbIE MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE M MOHMMAaHHUE CYIIHOCTH
JOCTYITHBIX 0000IICHNI MUPOBO33PEHIECKOT0 XapaKTepa, 03HAKOMIICHHE C ICTOPHEH WX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHuE M pa3BUTHE MPEACTABICHHN O HAYYHBIX METOAAX MO3HAHHS BEIIECTB W XMUMHUYECKUX pEaKIHid, HEOOXOTUMBIX s
MPUOOPETEHUsT YMEHUN OPHEHTHUPOBATHCS B MHUPE BEHISCTB W XUMHUYECKUX SIBICHUH, UMEIONIUX MECTO B MPHPOJIC, B MPAKTUICCKOU H
MMOBCEIHEBHOMN JKU3HH;

® pa3BHUTHE YMEHUU W CIIOCOOOB JIEATEITHPHOCTH, CBSI3aHHBIX C HAOIO/ICHUEM H OOBICHEHUEM XUMHUYECKOTO IKCIIEPHUMEHTa, COOJIOICHUEM
MpaBHJI 0€30MacHOTr0 OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ osTuM, coaepkaTenbHas XapaKTepUCTHKA Ileled W 3adad U3y4eHHUs MpeaMera B MporpaMMmMe MO XHUMHM YTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMH IPHOPHTETAMH B CHCTEME CpeaHero odmiero odpa3zoBanus. CerogHs B TPENOJaBAHUHA XHMHU B
OOJIbIIIeH CTEIICHN OTHAETCS MPEIIOYTEHUE MPAKTUICCKOW KOMIIOHEHTE COJIep KaHus 00yYeHHUs, OPHCHTHPOBAHHON HA TOJITOTOBKY BBITYCKHHKA
o01ieo0pa3oBaTeIbHONW OpraHU3aIluy, BIACIONIEr0 He HA0OpOM 3HAHUH, a PYHKIIMOHATBHONH TPAMOTHOCTHIO, TO €CTh CIIOCOOAMU U YMEHHUSIMU
AKTUBHOTO TMOJTYYCHHs 3HAHUHN U IPUMEHEHUS UX B PEAIbHOU JKU3HHU VISl PEIICHUS TPAKTUYECKHX 3a]1ad.

B ¢Bs13u ¢ 3TUM TpH U3YYCHHUH TTpeIMeTa « XUMUSD» IOMUHHUPYIOIIee 3HAaUeHUE IPUOOPETAIOT TAKUE MU M 3a/1a49H, KaK:

aJanTtanus O0yJaromuMXcs K YCIOBHSM JIWHAMHYHO DPAa3BUBAOMIETOCA MHpPa, (OpMHpOBAHWE WHTEIUICKTYAJIbHO Pa3BHTON JTHUYHOCTH,
TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTCILHOMY TPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX JKM3HCHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;



¢dbopmupoBaHre Yy 00YyYaOUIMXCS KIIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIBHOE 3HAUYEHHUE JUISA Pa3ITHUHBIX
BUJIOB JIEATENBHOCTH: PELICHUs MPOo0IIeM, IIOUCKa, aHalTu3a U 00paboTKN MHPOPMALIUU, HEOOXOAUMBIX IJIsi IPHOOPETEHHUS OMbITA AEATEILHOCTH,
KOTOpasi 3aHMMaeT BA)XKHOE MECTO B MO3HAHUHM XMMHH, a TAKKE JJIS OLECHKH C IO3UIHMH SKOJOTHYECKOW Oe30MacHOCTH XapakTepa BIIMSHUS
BEILECTB M XMMUYECKUX IPOLIECCOB HA OPraHU3M UYeJIOBEKa M IIPUPOAHYIO CPey;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYaromuXcs: CIIOCOOHOCTH CaMOCTOSITENIBHO
npuoOpeTaTh HOBbIE 3HAHUSA MO XMMHHU B COOTBETCTBUU C JKU3HEHHBIMH IMOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBbIC HH(OPMALMOHHBIC
TEXHOJIOTUH IS TIOMCKA U aHAJIN3a Y9eOHOW U HayYHO-TIOMYJISIPHON HH(OPMALIMH XUMUYECKOTO CO/IePKAHUS;

dopMupoBaHHE M pPa3BUTHE Yy OOYYAIOUIMXCS ACCOIMAaTHBHOTO W JIOTHYECKOTO MBIIUICHHS, HAOIIOAaTeNIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAMMBI, B YACTHOCTH, IPY TUIAHUPOBAHUH M IMTPOBEACHUN XMMUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE y OOydJarommxcs yOSKIEHHOCTH B T'YMaHHCTUYECKON HANpPaBICHHOCTH XMUMHH, €€ BaXHOW POJIM B PEIICHHH TIIOOATBHBIX
npo0JieM panruOHAIBHOTO MPHPOAOIONB30BaHUS, OMOTHEHUSI YHEPTeTUYECKUX PECYPCOB M COXPAaHEHHUS! NMPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXO0MMOCTH OEpeXKHOTO OTHOUICHUS K NMPHPOAE U CBOEMY 310POBBIO, 8 TAK)KE NMPHOOPETEHUS OIbITA MCIOIb30BAHMS MOJTYYECHHBIX 3HAHHUN
IUTSL IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUAX, CBA3aHHBIX C XUMUYECKHMU SIBJICHUSMHU.

B yuebHoMm maHe cpemHero oOmiero oOpazoBaHHs MpenMeT «XHWMHs» 0a30BOTO YPOBHS BXOAHMT B COCTaB IPEIMETHOH 00JacTu
«EcTecTBeHHO-Hay4HBIE TPEMETHI.

OO11ee yuCIo0 YacoB, OTBEIEHHBIX JUIs M3yUEHUs] XMMHHU, HAa 6a30BOM YpOBHE CpeaHero oouiero oopazoBanus, cocrtasuser 170 yacos: B 10
Kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opranuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenne o  wiaccupukauuu  OpraHudyeckux  BemecTB.  HomeHkmarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U MPONUIIEH — MPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpupOBaHus, ralOTeHUPOBAHNUS, TUAPATALMHU, TOPEHNUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: TMEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U MX MpPEBpAIlCHUN: O3HAKOMIIEHHUE C
oOpa3iamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroasy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTWICHIVIMKOIAb W TIJIMLEPUH: CTpOEHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCThH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOA0B (MOHO-, - U Moaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, NCHATYpalusd,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U ITOJIMKOHCHCALIMSL.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUYECKHE BETMUMHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XHUMHs» Ha YpOBHE CpEAHEro oO0mero o0pa3oBaHHS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHMI JMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABaTENbHbIX 33/1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U IMPAKTUKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus] MmpaBui 0€30MacHOr0 OOpalleHUsl ¢ BEUleCTBaMH B OBITY, MMOBCEAHEBHOMU
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEHICHHH NPAKTUYECKUX 337ad COIHMATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISIM TPYAA U pe3ylibTaTaM TPYAOBOW AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOJAUMOCTH HUCIOIB30BAHUS JTOCTHIKCHUH XUMHH JIJISI PEIISHHS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPENOTBPAILATH UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNHIEeBOM W HKOJIOTMYECKOH Oe30macHOCTH, B pPa3BUTHM MEAULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS Ul peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromInXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATBHBIMUA y4e€OHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCaAC/IsITL LCIU ACATCIBHOCTH, 3aJaBad IHapaMCETpbl W KPUTCPpUHU UX JOCTUIKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh MUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, JEIAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IPEICTABICHN — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XUMUYECKUX PEaKIUii.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyITUPOBAaHHBIE BOIPOCH! B KaYeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 33 XOJOM IIPOLecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHus, CIpaBouyHble TocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpOopMalLnu, HeOOXOMMOM [T BBITIOJIHEHHS YU€OHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYJIUPOBATH BBIBOJBI IO PE3yIbTaTaM HPOBEAEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIBHYIO JIEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEICHHA MPAKTHYCCKUX 3adad M OKOJOTMYCCKU 000CHOBAHHOT'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COCAMHEHUSI, MOHOMEp, MOJUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHU, JIC)KAINIMEC B OCHOBEC ITOHUMAaHUA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapaKTCPHBIC MPU3HAKU HOHSITI/IfI, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOMN) (hOPMYII OpraHMYECKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJbHBIC HA3BAaHUsS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeulecTB A. M. bytnepoBa st o0ObsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTWwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTbh YMEHHMH BJIAZIETh CUCTEMOM 3HaHUH 00 OCHOBHBIX METOJAaX HAyYHOT'O
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHWYECKHE 3HAHUS JUUTsI IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XHMHUYECKUN SKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMH OEITKOB) B COOTBETCTBHU C TMPABWIIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpPOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YIIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYAOBOH [EATENbHOCTH B ILENSIX COXPAHEHHUS CBOETO 30POBBS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMEpax CIOCOObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOTO BO3/CHCTBHS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



COJAEP)KAHUE OBYYEHUA

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XumMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opourtanmu. Kimaccubukammss XMMAYECKHX 3JeMeHTOB (S-, pP-, d-, f-onmemenTtsi). Pactpenencuue
9JIEKTPOHOB MO AaTOMHBIM OpOUTANSIM. ODIJIEKTPOHHbIE KOH(MUTypally aTOMOB 3JIEMEHTOB
NEePBOr0—4E€TBEPTOrO0 IEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, JIIEKTPOHHbIE
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

[lepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux »saemeHtoB [I.M.
MenpneneeBa. CBs3p nepuoauyeckoro 3akoHa u Ilepumonnueckoil cHCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB IO IpynmaM M
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJICHTHAsl, NOHHAs, METAJJIMYECKas.
Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOW CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuHa cBs3u. [lonsspHOCTh, HAaNIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHMEpe COEIUHEHHMH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAa4eHHE KOMIUIEKCHBIX coequHeHui. Ilonsatne o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJEKYJISIpHOTO W HEMOJEKYJISPHOTO CTpOeHHUS. THIbl KpUCTAIITMYECKHX
pemEToK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsiTue 0 nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpeacraBienue o KOIOMAHBIX
pactBopax. CrocoObl BbIpaKE€HHsI KOHLIEHTpPAIMM PAcTBOPOB: MaccoBasl 10l BEIIeCTBA B
pacTBope, MoJIsipHas ~ KOHLEHTpauus. HacbllleHHble W HEHACBHIIIEHHbIE  PacTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIeCTB. TpUBHAIIbHBIE HA3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBpAIICHUsS SHEPTUU NPU XUMHUYECKUX
peakuusax. TemnoBbie 3(h(HEeKThl XUMUYECKHX peakiuil. TepMOoXuMHUEcKue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTOpoB. 'oMOreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTanuzaTopsl.

O6parumbie W HeoOpaTUMBIE peakIMU. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOT0 paBHOBecHs. DakTOphl, BIMSAIOLUIME HA IOJIO)KEHHE XMMHMUYECKOTO pPaBHOBECHS:
TEMIEpaTypa, JaBICHUE U KOHILIEHTpAallMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[arense.



OnektponuTtnueckas auccouuanus. CuibHble U ciabble  IeKTposuThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IielouHas. BoaopoaHsiii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiyu nonnoro ooMena.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENTs U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeiline OKUCIUTENH U
BOCCTAaHOBUTENIN. METO/I 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACILIIAaBOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3lIoKEHHE
NEepOKCHUJa BOJOpPOJAa B MPUCYTCTBUU KaTalM3aTopa, MOJEIU KPHUCTAJUIMYECKUX PEIIETOK,
IPOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpe/eleHHe Cpelbl PacTBOPOB C MOMOIUIBIO
WHIWKATOPOB, U3yUCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEAKIMH U
[10JIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckast Xumusi.

ITonoxxenue HemeraiuioB B llepuomgmyeckoir cucreMe XuMHYeCKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. DU3MYECKHME CBOMCTBA HEMETAJUIOB.
AJUTOTpOnUsT HEMETALUIOB (Ha MIPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bonopon. Ilonyuyenue, gusuyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeTaJllIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. | uIpuabl. TOMINBHBIE 3JI€MEHTHI.

['anorensl. HaxoxneHne B mpupoje, CriocoObl MOMy4eHUs, (GU3NIECKUe M XUMHYECKUE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TaloreHoB. [IpuMeHeHne rajioreHoB u
UX COEIUHEHMM.

Kucnopon, o3o0H. JlaGopaTopHble M IPOMBILIUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJa.
®usnyeckue M XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M o030HAa. OKcUAbl U
MEPOKCHUJIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI TMONYyYeHUS, (U3MUECKHEe W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cyabdunasl. Oxeup cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KHCJIOTHI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. [lpumeneHue cepsl u €€
COEIMHECHUM.

A3zor. Haxoxxnmenue B mpupojie, CmocoObl MOMy4deHHs, (U3NUEeCKHe W XHUMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuIbpl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KHUCTOTHL [IprMeHeHue a30Ta W ero CoeaMHEHW. A30THBIC
yIoOpeHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIy4deHHUs, (U3NUECKHEe U XUMHUYECKHE
cBorictBa. Dochuaer u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoOJu.
[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

Yrnepon, HaxoxIeHHe B Tpupofe. AIorpornHble Moaudukanuu. duznueckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoMm. Oxcun yriaepoma(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
OymiepeHsl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuWe MpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €0 COeAMHEHUI.

Kpemuuii. HaxoxaeHue B mpupoje, CIOCOOBI MOMy4YeHHs, (U3HUECKUEe W XUMHYECKHE
cBorictBa. Okcuna kpemuusi(1V), kpeMHUEBas KUCIOTa, CUIMKATHL. [I[puMeHeHNE KPEMHUS U €ro
coequHeHnil. CTEKJI0, €ro MoJy4yeHHue, BUIbI CTEKJIA.

[Tonoxenue meramioB B [leproauueckoil cucTeMe XUMUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaloB. O0mue Gu3nYecKue CBOWCTBA METAJLIOB.
[TpumeHneHre MeTalIOB B OBITY U TexHHUKE. CIIaBbl METAJLIOB.



DNEeKTPOXUMUYCCKUNA PpsAJ  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOJTYyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILIYPIus, ieKTpomeTamutyprus. Ilonarue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMmeHToB. HaTpuii u xanuii: nmoiydenue, Gpuandyeckiue U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapaxkrepuctuka MetaoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMii: MoJdy4yeHue, (QU3WYeCKue U XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE TPOCTHIX BEIIECTB U X coequHeHMH. JKECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

ANIOMHHHUI: TIOJy4eHUe, (U3UUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COoeAMHEHUil. AM(OTEpHbIE CBOICTBa OKCHIA M THUAPOKCHIA ATIOMHUHHA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB mnoOounbix mnoarpymnmn (b-rpymm) Ilepuomuueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U €ro coeuHeHu. OKCHUIbpl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomartbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxnenmmue
coenunenus mapranua(ll), mapranma(lV), mapranna(VI1) u mapranua(Vll). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XKeJle3a U ero coeAuHeHu. OKCUabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

du3nyecKne 1 XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHui. [lonydenne nu npumMeHeHne
MEJIU U €€ COCTMHEHUN.

[{uuk: monyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AMQOTEepHBIE CBOWCTBA OKCHUA
U TUJPOKCH/IA [IMHKA, THAPOKCOKOMILJIEKCHI IMHKA. [[priMeHeHre NuHKa U ero COeTMHEHUH.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
00pa3lloB HEMETaIoB, TopeHue cepbl, (docdopa, *kKeneza, MarHus B KHUCIOPOJE, M3ydEeHUE
KOJUIeKIMU «MeTaiibl W CIUIaBbl», B3aMMOJECHCTBHUE IIEJIOYHBIX M IIETIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOYXHO HCIIOJIb30BAHME BHJEOMATEPHUANIOB), B3aMMOJEHCTBHE LIMHKA U
’KeJle3a ¢ pacTBOpaMH KHUCJIOT U IIeI0Yei, KaueCTBEHHbIE peaKlii Ha HEOPraHUYECKHUEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aJIOMHHUS U LIMHKA C
pacTBOpaMH KHUCIOT U WIEJIOYEH, pelieHne SKCIepUMEHTAIBHBIX 3a/1ay Mo TemaM «l aJoreHs»,
«Cepa u e€ coequHeHUs», «A30T 1 Gocdop U UX coequHEHUs», «MeTauTbl TIIABHBIX MOATPYIII,
«MeTtanbl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumum B oOecrieyeHUN YCTOWYMBOTO Pa3BUTUA 4eloBedecTBa. [loHATHE O HAyYHBIX
METOJaX IIO3HAHUS M METOJNOJIOTMM Hay4yHOro wuccienoBaHus. HayuHble NpUHIUIBI
OpraHM3ali XUMUYECKOro MPOU3BOACTBA. [IpoMbllieHHbIE CTOCOOBI MOMYUYEHUsI BayKHEHIINX
BelecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblieHHbIE
CHOCOOBI MOYYEHHUS! METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nociueactsus. Posb xumun B o6ecrieyeHNN SHEepreTH4eckoi 6e30MacHOCTH.

Xumus W 310poBhe uyesoBeka. JlexkapcTBeHHble cpencTBa. [IpaBuna ucmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XvMUs TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKu. Pons xuMuu B obecnieueHun
[THIIEBON OE30IMaCHOCTH.



Kocmernueckne u mapdromepHsie cpenactBa. beitoBas xumwus. [IpaBmiia G6e3omacHOTO
WCIIOJIb30BaHUs TIPEMapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN YKH3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHAaIIbl (IIEMEHT, OESTOH).

XuMHS B CENBCKOM X03siicTBe. OpraHrYecKrue 1 MUHEPAIbHBIC yI00pCHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIC MaTepHuajbl, KPAaCKHU, CTEKJIO, KepaMHuKa. MaTtepuasbl
JU1s1 35iekTpoHukH. Hanorexuonoruu.

Pacuérnnie 3a1aum.

Pacuéter: Macchl BemiecTBa win 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECCTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJIUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKLMUU, €CIU OJHO U3 BEIIECTB HMMEET MPUMECH, Macchl (00bEMa,
KOJIMYEeCTBA BEILIECTBA) MPOJAYKTAa PEaKIIMU, €CJIM OJHO M3 BEIIECTB JaHO B BUJAE pacTBOpa C
onpeaeéHHON MacCcOBOM J0Jied pacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJIM M MOJISIPHOU
KOHIIGHTpAllUd BEILIECTBA B PAcTBOpPE, JOJIM BbIXOJa MPOJIYKTAa PEAKUUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBSA3EH MPH MU3y4eHUH OOIIEH M HEOPraHMYeCKOH XUMUU B
11 xnacce ocymiecTBIAETCS Yepe3 UCIOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIM (akT, TUIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIusi, TEePUOJUYHOCTh, HAOIIJICHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BETUYMHBI, EIMHHIIBI
U3MEPEHHUs], CKOPOCTh, SJHEPIUsl, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTadOIU3M, MaKpo- H
MHUKPOAIJIEMEHTBI, O€IKH, KUPBI, YIIEBOJIbI, HYKJIEUHOBBIE KHCIOTHI, (DEpMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHoMOTHSI: XUMHUYECKasi TPOMBIIIEHHOCTh, METAJLUTYPTHs, CTPOUTEIbHBIE MaTepUallbl,
CEITbCKOXO03SHUCTBEHHOE IPOM3BOJICTBO, TMHINEBAas TMPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMera «XHUMHUS» Ha YPOBHE CpeIHero ooOmero oopazoBaHUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTUIO, CAMOCTOSITEIIBHOCTH M CAMOOIPENEIIECHHUIO;
HaJIMYUe MOTHUBALMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS TMPUHSATHIMA B OOIIECTBE NpPAaBWJIAMHA M HOPMAaMH TIOBEICHUS; HATUYHC
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABUThH LIEJIM U CTPOUTH KU3HECHHbBIC
IIJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON M TIPAKTHYECKOM JEATEIILHOCTH 00YUYAIONUXCS B TIPOIIECCE PealTu3allun
00pa3oBaTenbHON AESTEIBHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JNesATeNbHOCTH 00yUYaIOMXCs B MPOIecce peann3aun
00pa3oBaTenbHON AESTEIHbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JAESITENbHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U aprYMEHTHI IPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEUYECTBEHHOM
XHUMUU;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHYECKOTO MPUIIOKCHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HIJIUTEIbHBIX HAONIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIHPHBIX MOTHBOB B TIOJYyYEHWH U TIOCIEAYIOIIEM aHallu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CITIOCOOHOCTH OIICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYECKHUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIC PEIIECHUS, OPHUECHTHPYICh HAa MOPATbHO-HPABCTBECHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApHUIEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0€30MacHOro oOpasza >KW3HH, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3ysibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TTOTPEOHOCTEH O0IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATILHOM CPEIBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEIPUHUMAECMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHOM MPAKTHUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO MCIIOJIh30BATh XMMUYECKUE 3HAHUS IS PEIICHHsI TIpo0iieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS NMPOTrpaMMbl MO XMMHMM Ha YPOBHE CPEIHEr0
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yueOHble  JAedCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKAaTHBHBIE,
perynsiTuBHble), oOecrneuuBaroue (QopMUpoBaHUE (YHKIIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh  OOYYarOLIUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
NI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a3oBble JJOorMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHaBIMBATh MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XUMHNYECCKUX peaKumZ;

yCTaHaBIUBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaHOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHMS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, IPEOO0Pa30BBIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IIpoIecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHMUECKOH HCCIIEeI0BAaTENbCKOM M IPOEKTHOM JAESTENIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble Imocodus, pecypcel HHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEUUBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa /WU JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yiabTaTOB I03HABATEIbHOM IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, MNPAKTU4YEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3alu y4eOHOro MpoeKTa, M (POpPMyTUpOBATH BBIBOJBI IO pe3yiabTaTaM MpPOBEIEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMKA B X0/1€ 00CYXIEHUS U 00MEHa MHEHHSIMU.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOATENIFHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENIBHYIO JIESTEIbHOCTS,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUHU Ha yrilyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEero oouero oopa3oBaHMs BKIIOYAIOT clieU(pHUecKue A y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETALUH U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YYEOHBIX CUTYalMsX, a TaKXKe B pPEAIbHbIX >KU3HEHHBIX CUTYyaLUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHHU NPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHU: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTIX
1 1IO3HABAECMOCTHU SIBJICHI/Iﬁ HpI/IpO)II)I, 0O MECTC U 3HAYCHHUU XHUMHHU B CHUCTEMEC CCTCCTBCHHBIX
HayK U €€ poiiu B 00€CleYeHNH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIIMHBI, CO3/JaHUU HOBBIX
MaTepI/IaJ'IOB, HOBBIX NCTOYHUKOB 3H€pFI/II/I, B O6€CH€‘~I€HI/II/I paIII/IOHaHBHOFO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
AKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON cpesie;

BJIQJICHWE CHUCTEMOW XUMHUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, dJIEKTPOHHAs1 00010YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYXJAEHHOE COCTOSHHS aroma, THOpHIM3aIius
aTOMHBIX oOpOWTaneil, WMOH, MOJEKyJa, BaJeHTHOCTh, JJIEKTPOOTPUIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBsi3b (KOBAJICHTHAas, WOHHAs, MeETa/UIM4YecKas, BOJOPOIHAA),
KPUCTAJUIMYECKAs pElIETKa, XMUMHUYECKAsl PEAKLMs, PacTBOP, JJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JUCCOIMAIIMH, BOJOPOJHBIA  TOKA3aTelNb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH A(h(PEKT XMMHUECKON peakiuu, CKOPOCTh XUMHUYECKOM
pEeaKkIuu, XUMHUYECKOE paBHOBECHE, TEOPHUH U 3aKOHBI (T€OpUSl DIIEKTPOIUTHYECCKON
Iyccouuanuu, nepuoauyeckui 3akon .M. MeHneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAHCHHS M MPEBpaIeHUs] YHEPTUU MPU XUMHUUYECKHX PEaKIUsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUU,
MI/IpOB033peH‘-IeCKI/IC 3HaHMA, JICKAIIUEC B OCHOBC INOHHMMAaHUA HpI/I‘II/IHHOCTI/I U CUCTCMHOCTH
XUMUYECKHX SIBJICHHI; COBPEMCHHBIC TMPEJCTABICHUS O CTPOCHHM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJSIPHOM ¥ HAJMOJICKYJSIPHOM YPOBHSIX; TMPEIACTaBICHUS O MeXaHU3Max
XUMHUYCCKUX peaKquI, TepMOI[I/IHaMI/I‘-IeCKI/IX )41 KHUHECTHUUYCCKHUX 3aKOHOMepHOCTHX nx



NPOTEKaHUs, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JHCIEPCHBIX CHCTEMaXx;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIBHOCTH YeJIOBEKa,
00LIMX HAYyYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISIBIATH XapaKTEpHbIe MPU3HAKU MOHSITHUN, YCTaHABIUBAThH
UX B3aUMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME IOHSATUS NPU ONHMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUH XUMHUYECKUX PEaKIUi, CHUCTEMaTHYECKY0 HOMEHKIATYpy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIbHBIX BEIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENIATh BaJICHTHOCTh M CTENIEHb OKUCIICHUS! XUMUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOH CBs3HM (KOBAJICHTHAs, MOHHAs, MeTaJUTMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUINA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILYy M COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3((eKTy peakiuu, HW3MEHEHHIO CTENEeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa M JIPYTHe); CaMOCTOSTENIbHO BHIOMpATh OCHOBAaHUS U
KPUTEPHHU IS KJIacCU(UKALIMHN N3YYaeMbIX BELIECTB U XUMUUECKUX PEAKIINMT;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBaTh CMBICT Tiepuoauueckoro 3akona J[. .
MengeneeBa W JI€MOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYI0, OOBSICHUTENbHYID U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuoaos llepumommueckon cucremsr [I.H.
MeHeneeBa, UCIOIB3Ysl MOHATHS «IHEPrETUYECKHE YPOBHMY, «QHEPreTHYECKHE MOAYPOBHUY,
«S-, p-, d-atomMHBIE OpOHUTANN», «OCHOBHOE W BO30YKAEHHOE DHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XMMHUYECKHX D3JEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. . MenaeneeBa, BaJ€HTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMHM C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTh: OKHCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKiuii MOCPeICTBOM COCTABIICHHSI DJICKTPOHHOIO OajlaHCca 3THX peakIHii; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS HX IMOJHBIX M COKpAIIEHHBIX MOHHBIX YypaBHEHUH; peakuuit
TUAPOJIN3A; peakuil KOMIUIEKcooOpa3oBaHMs (Ha MpUMEPE T'HIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuMii ¢ y4€TOM HX DHEPreTHYECKUX XAPAKTEPUCTHUK, XAPAKTEp HU3MEHEHHUS CKOPOCTH
XUMHUYECKON peaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEILIECHUs
XUMHUYECKOTO PaBHOBECHUSI 10| BIUSIHUEM BHEIIHUX Bo3nercTBuil (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOIIUMe Hay4Hble MPUHIIUIIBI



XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOIH3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUIA O METO/aX HAyYHOTO TIO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHE, U3MEpPEHHe, MOJEIHPOBAHUE, HKCIEPUMEHT (peajbHBldi U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS] NPUMEHSATHb 3THU 3HAHUS IMPHU
HKCIIEPUMEHTAJIbHOM MCCIICIOBAHUU BEIIECTB U JJIsi OOBACHEHHUS XUMUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKOM JIEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSIMU U
NPEJCTAaBICHUSIMU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee  OCO3HAHHOTO
MMOHUMaHUS MaTePUATIbLHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS IIPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIGHTpAIIHs»; MAcChl BellecTBa WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIIUU
BEIIICCTB; TEIUIOBOTO 3(deKTa peakiuu; 3HAYCHUS BOJOPOIHOTO TIOKA3aTels PACTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JAMCCOLMAIMM; MAacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKlMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JaHO B BUJE PACTBOpPA C ONPEACIEHHON
MaccOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WJIM JAaHO B HM30BITKE (MMEET MNpUMECH); TOIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh M MPOBOJAUTH XUMHYECKHUI
AKCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, MOATBEPXK/ICHNUE KaueCTBEHHOTO0 COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBIO UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIieHue
AKCIIEPUMEHTANIbHBIX 33/ad 1o TeMaMm «Metamibe»y u «Hemeramib») ¢ coOMoAeHHEM TPaBUII
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JJOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHUI: COOIIOATh MpaBUiia TOJIb30BAHUS XUMUYECKON TTOCYI0N U
nabopaTtopHbIM 000pyAOBaHKEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSIMU
MO BBIMOJTHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH IIeTIeCO00pa3HOTo
MOBEJICHUSI B OBITY W TPYIAOBOM JNESITEIBHOCTH B IEJSIX COXPAHEHHS CBOETO 370pOBbBS,
OKpYKarollel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHMUMas cMbIca nokazarens [TIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHANPABICHHBIA IMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMaIIrio, repepadaTriBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHOW yueOHOU
3agaden.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrposbnsie  IIpakrunyeckue op
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
P P P bubnnorexa [JOK
1.1 CTPOEHHUSI OPTAHMYECKUX COEAUHEHUN A. 4 1
https://m.edsoo.ru/
M. bytneposa
Uroro no pazueny 5
Pasznea 2. YrieBoaopoabl
bubmnoreka IIOK
2.1 IIpenenbHbIE YIIEBOAOPOABI — AJIKAHBI 4 https://m.edso00.ru/
25 HenpeienbHbIe YIIIEBOAOPO/IbI: ATKEHBI, 1 1 bubnmorexa LHOK
- ANKATMEHE], ATKHHE] https://m.edsoo.ru/
bu6nunorexa LIOK
2.3 ApoMaTu4ecKue yrieBoaoposl 2 https://m.edsoo.ru/
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 7 brbmorera [IOK
: HX mepepaboTka https://m.edsoo.ru/
Wroro no pazueny 25
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 6 1 bu6muoreka [JOK



https://m.edsoo.ru/2dd57f24
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Anpaerunpl. KapOOHOBBIE KUCITOTHI.

https://m.edsoo.ru/
bubnunoreka LIOK

3.2 9 .
CriowHbie Hbupsi https://m.edsoo.ru/
bubnunoreka LIOK
3.3 YriaeBosl S https://m.edsoo.ru/
Hroro no pazgeny 22
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust
4.1 AmMuHBI. AMUHOKHCIIOTEL. benmkn 5 bubmorexa [IOK
https://m.edsoo.ru/
Hroro no pazgeny 5
Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS
bubnunoreka LIOK
. . . 3
5.1 [Tnactmaccel. Kayuyku. Boiokna https://m.edsoo.ru/
Hroro no pazneny 4
PeszepBHbIe ypoku 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 3 https://m.eds00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.eds00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
Ne IpakTu ara nu¢ppoBbIE
Tema ypoka Be KonTpoibu p A dp
n/n YyecKHne H3YyUYeHHs o0pa3oBaTejibHbIE
ero  ble padoTsbl
padoThI pecypcehI
1 [Ipeamer oprann4ecKo XUMHUH, €€ BOSHUKHOBEHHUE, 1 02.09.2024 EH@.T/I;IOTega HO/K
pa3BUTHE U 3HAYCHUE R ttps.//m.eds00.u
Teopusi CTPOEHUS OPraHUYECKUX COeMHEHUH A. M. bubsmorexa LHOK
2 5 - 1 02.09 https://m.edsoo.ru/
YTIIEPOBa, €€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenue o kinaccuPuKay OPraHUuIECKIX 9.09 bubnnoreka [JOK

3-4 BeuectB. HomeHnkmnarypa (cucremaruyeckas) u 2 9.09 https://m.edsoo.ru/
TpUBHAJIbHbBIC HA3BAHUSI OPraHUUYECKUX BEIIECTB '

bu6mmoreka [IOK
5 BxonHoit KOHTpOJIb 3HAHUH 1 1 16.09 https://m.edsoo.ru/
bu6mmoreka [IOK
5 16.09
6-7 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN P 2 23.09 https://m.edsoo.ru/
. bu6mmoreka [IOK
MertaH 1 3TaH — MPOCTEUIITNE TTPEICTABUTENN _
8 ATKAHOB 1 23.09 https://m.edsoo.ru/
bu6mmorexa [IOK
9 Pemenne ynpaxHeHnit o Teme «AJIKaHbI) 1 30.09 https://m.edso0.ru/
bu6mmorexa [IOK
. 30.09
10-11 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 2 710 https://m.edsoo.ru/

12 OTUjEH U NPONUIEH — MPOCTENIINE TPEICTaBUTENIN 1 7.10 bubnuoreka [IOK



https://m.edsoo.ru/2dd57f24
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AJIKCHOB

https://m.edsoo.ru/

IIP Ne 1. «ITonydeHue 3THIICHA U U3yYEHHE €TI0 bubmnorexa LLOK
13 CBOHCTE» 14.10 https://m.edsoo0.ru/
14-15 Anxanuensl. byranuen-1,3 u metmnOyraguen-1,3. 14.10 BH6J_IHOTeKa HOK
[ToyrydeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI 21.10 https://m.edso0.ru/
Pemenue ynpaxxHeHuil mo TeMe «AJIKEHBI. Brbmiorera [IOK
16 ANTKATHEHED 21.10 https://m.eds00.ru/
AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, 1111 bubnnorexa [HJOK
17-18 TOMOJIOTHUYECKHH psAll. ATIETHUIICH — TPOCTEHIITNI 1 1' 1 https://m.edsoo.ru/
IpEICTaBUTENb ATKMHOB '
bu6mmoreka [IOK
19 Peurenue ynpaxxHeHuit o teMe «AJIKUHBI) 18.11 https://m.edsoo.ru/
18.11 bubmuorexa [JOK
20-21 Brruucnenus no ypaBHEHUIO XUMUUYECKOU PEaKIIUU 25: 11 https://m.edsoo.ru/
212 bubmmorexa [JOK
22-23 Apenbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh apeHOB 212 https://m.edsoo.ru/
2495 ['eHeTHYECKAs CBA3b YTIEBOJI0POJIOB, 9.12 BH6J.1HOTeKa LHOK
MIpUHAJIEKAIIUX K pa3IMYHBIM KJIaccaM 9.12 https://m.edsoo.ru/
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOAOB: IPUPOIHBIN bubnnorexka [JOK
26 ra3 4 MoIyTHbIe HeTSHbIE ra3bl, HEQTh U MPOTYKTHI 16.12 https://m.edsoo.ru/
e€ mepepaboTKu
IIpupoHbIE UICTOYHUKH YIJIEBOIOPOAOB: IIPUPOIHBIN bubnumoreka [IOK
27 ra3 ¥ onyTHble HeTAHbIE ra3bl, HeQTh U TPOAYKTHI 16.12 https://m.edsoo0.ru/
e€ mepepaboTKu
O06o0061IeHre U crucTeMaTu3alvs 3HaHU| TI0 pa3zeny 23.12 Brbmorexa [IOK
23 https://m.edso0.ru/

«YFJ'ICBO,Z[OpOI[LI»
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bubmuorexa [JOK

29 KonTtponsHas paboTa 3a IOIYTOJne 23.12 https://m.edsoo.ru/
30-31 [IpenenpHBIC OTHOATOMHBIC CTUPTHI: METAHOJ U Bubmmorexa LIOK
stanois. BogopoaHas cBs3b https://e.eds00. 1/
MHOr0aToOMHBIE CIUPTHI: TUIICHTIINKOIb U bubanorexa LIOK
32-33 —— https://m.edsoo.ru/
deHoIT: CTpOCHUE MOJICKYIIbI, GU3NYCCKHE U bubmuorexa LIOK
34-35 . https://m.edsoo.ru/
XUMHYECKHUE CBOMCTBA, TPUMCHECHHE
bubmuorexa [JOK
36 O600menue 3Hanuii. [loBropeHue. https://m.edsoo.ru/
bu6mmoreka [IOK
37 CamocrosTenbHas padora «CrupThD» https://m.edsoo.ru/
Anpaeruipl: GopMabICTHI U alleTalTbICT /. bubmmorexa IOK
38 AleTon https://m.edsoo.ru/
OIHOOCHOBHEIC MPeIeTbHBIC KAPOOHOBBIC KHCIIOTHI: brbmiorexa [IOK
39-40 https://m.edsoo.ru/
MypaBbHHAS U YKCYCHAs
bu6mmoreka [IOK
41 ITP Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KHCIOTBD) https://m.edsoo.ru/
42 CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK bubnnorexa LIOK
MPEJICTABUTENH BBICIIUX KAPOOHOBBIX KHCIOT https://m.edso0.ru/
43 Mpbiia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX bubmuorexa LIOK

MOIOIIIee NENCTBUE

https://m.edsoo.ru/
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CroxHble 3(upbI KaK MPOU3BOAHBIE KAPOOHOBBIX

bubmuorexa [JOK

44-45 :
KUCIOT. ['Mapoan3 ClIoXKHBIX 3(UPOB https://m.edso0.ru/
4647 JKUpBI: rHApOIN3, NPUMEHEHHE, OMOTOrMYECcKast Brbmiorexa [IOK
POJIb JKUPOB https://m.edsoo.ru/
Vraesomsl: cocTas, Knaccupukanus. Baxuelimme Bubmorexa IIOK
48-49 ) https://m.edsoo.ru/
MPEJCTaBUTEINN: TII0K03a, (PpyKTO3a, caxaposa
bubmuorexa [JOK
50 Kpaxman u nemirono3a kak mpupoHbie TOTUMEPbI https://m.edsoo.ru/
O6o00611eHre U cucTeMaTu3alus 3HaHU| 10 pa3zeny bu6nuoreka [JOK
51 «Kucnopoaconepxaiiye opraHu4ecKue https://m.edsoo.ru/
COETUHEHUS»
CamocrosiTenbHast paboTa 1o pasaeny bubnuorexa [JOK
52 «Kucnopoaconepxaine opraHuu4ecKue https://m.edsoo.ru/
COEIMHEHUS»
bu6mmoreka [IOK
53 AMWHBI: METWJIAMUH ¥ aHWIINH https://m.edsoo.ru/
£4.55 AMHHOKHUCIIOTHI KaK aM(pOTEPHBIE OPraHUIECKUE bubnmorexa LHOK
COeIMHEHUS, X OMoornyeckoe 3HaueHue. [lemruapt https://m.eds00.ru/
56 BeJku KaK MPUPOHBIE BEICOKOMOJIEKYISAPHBIE Brbmmorexa LIOK
R —— https://m.edso0.ru/
57 O06o011ieHre 1 cucTeMaTH3aIMsl 3HaHUH 10 pa3zeny EH@.T/P/IOTG(;(?‘ HO/K
«A30TCO/IepKAIE OPTaHUYECKUE COSAUHEHUS {tps://M.eds00.1u
bu6mmoreka [IOK
58 IToBTOpeHue TeM «ANKaHbI», «ATKEHBD) https://m.edso0.ru/
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[ToBTOpEHME TEM «ATKaauEHbD», «ApOMaTHUYECKHE

bu6mmoreka [IOK

59 :
JIICBOSIOPOIbI 1 https://m.edsoo.ru/
bubmuorexa [JOK
[ToBTOopenue «Kucnmopoacoaepxamniue
60 :
YIJICBOSIOPOJIHI 1 https://m.edsoo.ru/
o o bubmuorexa [JOK
Pemrenne 3anau u QXHEHUI 110 MIPONIEHHBIM
61 a yip poua 1 https://m.edsoo.ru/
TEMaM
bubmuorexa [JOK
62 HroroBast koHTpoIbHAs paboTa 1 1 https://m.edso00.ru/
63-64 OCHOBHbBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX 2 BH6J.IHOTeKa LHOK
COeMHeHHI https://m.edsoo.ru/
OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYJIAPHBIX Bubmorexa [IOK
65 o 1 https://m.edsoo.ru/
coequHeHui. [ImacTmMacchl, Kayqyku, BOJIOKHA
66-67 Pelenne 3a1a4 1 yIpaKHEHUH MO TPONIEHHBIM 5 brbmiorexa [IOK
TeMaM https://m.edsoo.ru/
bu6mmoreka [IOK
68 O6obmiaromuii ypok 1 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 2
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11 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne MpakTuy ara uugposbie
Tema ypoka KoHTpoibH P A p
n/n Bceero ecKue u3ydyeHusi o0pa3zoBaTesbHbIE
ble paboThI
padoThI pecypcsl
1 Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN 1 bubnnoreka [JOK
anemMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 31IeKTPOHHBIX 000JI0UEK aTOMOB, 1 bubnmnorexa [JOK
KBaHTOBBIE UnCia https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XuMuueckux 3JIeMEHTOB (S-, pP-, 1 bubnnorexa [IOK
d-, f-anemenTsI) https://m.eds00.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 aTOMHBIM 1 bubnuoreka [IOK
opOuTatsimM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)T0B B OCHOI;I;IOJIL BO30YXIEHHOM 1 bubmmorexa [TOK
THA https://m.eds00.ru/8149e846
COCTOSIHHH
6 DJNeKTpOHHBIE KOH(PUTYpalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTpOOTPULIATETbHOCTh https://m.edso0.ru/a0764b24
[Iepnonnueckuit 3axoH u [lepnoanueckas
7 cucTeMa XUMMU4YecKux anemeHToB . U 1 bubmorexa [TOK
o https://m.eds00.ru/16957c01
MenneneeBa
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 bubmmoreka [JOK

MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIIaM H
nepuojam

https://m.edsoo.ru/f8468927
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Cucremaru3anys U 0000IICHUE 3HAHUM 10 TEME. bubnuorexa [{OK
9 . N
Bxo1HOM KOHTPOJIb 3HAHUI https://m.edsoo.ru/8fad2942
10 Bunpl xumuueckoi cBsa3u. KoBajneHTHas CBA3b. bubmuorexa [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
BasieHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b JICKTPOHHON CTPYKTYPBI bubmorexa LOK
' P PYKLIP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX TEOMETPHUYECKUM CTPOCHHEM
12 [IpencraBieHUss 0 KOMIUIEKCHBIX COSAMHEHUSX bubmmoreka [JOK
COCTaB M HOMEHKJaTypa https://m.edsoo.ru/8c66b12a
BemectBa MonekyIsipHOTO, HEMOJIEKYIISIPHOTO
13 cTpoeHUs. TUTIBI KPUCTALTUYCCKUX PEIIETOK U bubmmorexa [JOK
POCHIE P P https://m.eds00.ru/e167635b
CBOWCTBA BEIIECTB
14 IlonsiTE O AUCTIEPCHBIX CUCTEMAX. bubnnorexa [JOK
[IpeacraBnenue 0 KOJUIOUIHBIX pacTBOPAX https://m.edsoo.ru/da2c70e4
HcTuHHbIe pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBI eIbeIe I;.CTBO HUMOCTh brbmmorexa [TOK
11 > P P . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaKCHHS KOHIIEHTPAIUH PACTBOPOB bubmorexa LOK
P HeHTpatui p P https://m.edso0.ru/328e653a
17 Pemrenue 3amau: "MaccoBasi 0J11 paCTBOPEHHOTO bubmuoreka [IOK
BemlecTra", "MoJsipHas KOHUEHTpauus" https://m.edsoo.ru/785e0ab4
18 Krnaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
bubnmnorexa LIOK
19 Cucremaru3zanusi 1 0000IIEHUE 3HAHUN 110 TEME
t - https://m.edsoo.ru/8d2c6a3a
CamocrodTenbHas paboTa 1o NponIeHHBIM bubnuorexa [IOK
20
TEMaM. https://m.edsoo.ru/70a60aa4
21 Knaccugukanus XuMiuueckux peakiuuid. 3aKoH bubmuoteka [IOK
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COXPAHCHUS MACChI BCHICCTB, 3aKOH COXPaHCHUA
" IpEBpaliCHUS SHEPIrUn IIpru XUMHUYCCKUX
peaKknusax

https://m.edsoo.ru/6335cdd2

99 TernoBbie 3G HEKTH XUMUYECKUX PEaKIHiA. bubmunoreka [JOK
TepMOXUMHUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da

93 Brruuciienus 1o ypaBHEHHSIM XUMHYECKUX bubnmnoreka HOK
peaKkuuii ¥ TEPMOXUMHUYECKUM YPABHECHUSIM https://m.edsoo.ru/87b13954
CKOpOCTh XMMHUYECKOU peakinu, eé

24 3aBUCHUMOCTB OT pas3nyHbIX (hakTopoB. Karamus,
KaTaJnu3aTophI

25 ['oMoreHHBIE U TETEPOreHHBIE PEAKITUU

26 ITP Ne 1 "Bnusnue pa3nuyHbix GakTOpoB Ha bubanorexa [JOK
CKOpPOCTb XUMHYECKON peakiuu" https://m.edsoo.ru/1facaldl

97 OOpaTumbie U HEOOPATUMEBIC PEAKIIUH. bubmmoreka [JOK
XHUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b

08 ITP Ne 2 "BnusHue pa3nuyHbIX (HakTOpOB Ha bubnnorexa [JOK
TOJIOKEHNE XUMUYECKOTO paBHOBeCHS" https://m.edsoo.ru/3bf34e17

29 DnexTpoiauTryeckas auccoruaius. CUinbHbIE U bubnmnorexa [JOK
crnabbie eKTponuThl. CTeNeHb JUCCOLUAIIUN https://m.edsoo.ru/5f766bdf
Honnoe npoussenenne Boanl. Cpena BOIHBIX

30 paCTBOpOI_E Bognoponusrii HOKa3EIl.)TeJIB (pH) bubmorexa LIOK

https://m.eds00.ru/3966ca89

pacTtBopa

31 IMaaponus coneii. Peakiuu, mpoTtekaromniye B bubnmnorexa LIOK
pacTBOpax AIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd

39 [TP Ne 3 "Xumuueckue peakuu B pacTBOpax bubmmoreka [JOK
NIEKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0

13 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. bubnuotexa [JOK

Baxxneiiiine OKUCIUTEIN 1 BOCCTAHOBUTEIIN

https://m.eds00.ru/56226060
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34 MeTo/1 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Bu6muotexa [JOK
Oayranca https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB bubmmorexa [JOK
https://m.eds00.ru/93fb97d2
36 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa HIOK
https://m.edso0.ru/5a859d16
37 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa LHIOK
https://m.edsoo.ru/5afa265d
38 CucremaTu3anus 1 0000I1IeHNe 3HAHUH TI0 TEME bubmmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/c161eb85
bubnuorexa [JOK
39 KonTponbHas paboTa 3a moiayroaue https://m.e dso:)_.[ru 148302930
[Tonoxenne Hemerauios B [lepuoanyeckon
40 CHCTEME XMMUYECKuX demMeHToB []. M. bubnuorexa [JOK
MenieneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PU3NYECKHE CBOHCTBA HEMETAJLIIOB
bu6mmoreka IIOK
4l AJLIOTPOIHA HEMETAIOR https://m.edSO(])_.I ru/ef92c91c
42 Bogopon: nonmyuenue, pusnyeckue u bubmmnoreka HOK
XMMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
bubmmoteka IIOK
43 Fanorener https://m.edSO(])_.I ru/4e223795
44 l"anorenoBomoposl. Baxkueitmme bubnunorexa LIOK
KHUCJIOPOJCOAEPKAIINE COSTMHEHUS TATIOTEHOB https://m.edso0.ru/6b3255e6
JlaGopaTopHbIe U TPOMBIITUICHHBIC CITOCOOBI
45 nonyr}:eHni ranorelfo& [IpumeHeHwne raioreHoB bubmorexa OK
. https://m.edsoo.ru/6971acad
U UX COEeIUHEHUN
46 IIP Ne 4. Pemienune 3KCieprMEHTAIbHbBIX 3a/1a4 bubmuoteka [IOK
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o teme "["anoreus:"”

https://m.edsoo.ru/8b26fecd

Kucnopona. Ozon. [Ipumenenue kuciopoaa u bubnmnoreka HOK
47
030Ha https://m.edsoo.ru/c8abc36a
bub6nmoreka [IOK
48 OKCHBL H TIEPOKCHARI https://m.edso0o.ru/5c8816a0
49 Pemrenue 3agad pa3indHbIX TUIIOB bubnmorexa HOK
A&P https://m.edsoo.ru/2b6d8b4b
bubnuoreka [{OK
50 C
*pd https://m.edsoo.ru/46afael6
bubnunoreka LIOK
1
> Ceposonopon, cymbpue: https://m.edso0.ru/7c875999
Kucnopoaconep:xaime cCoeIMHEHNS CEPBIL. bubnnorexa [JOK
52 . .
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/8cfa2548
53 [IP Ne 5. Pemienne skciepuMeHTaIbHBIX 33124 bubanorexa [JOK
no teme "Cepa u e€ coeguHeHus" https://m.edsoo.ru/Oafb05e4
bu6nmorexa LIOK
>4 A3OT. AMMHAK, HHTPHAEI https://m.edsoo.ru/badd2255
55 Kucnoponcoaepxaiue COeTUHEHHS a30Ta. bubmmnoreka HOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHnue a3oTa v €ro coequHEeHU. A30THbIE bubmmnoreka HOK
yaoOpeHust https://m.eds00.ru/129f5059
bubnunorexa LIOK
57 ) . D
ocop. Docuael i docun https://m.edsoo.ru/9a6b43ec
58 Oxkcuasl hocdopa, pochopconepxarnime bubmmoreka [JOK
kucioThl. Comu HochopHOM KUCTOTHI https://m.edso0.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero CoeTMHEHUN. bubmmoreka [JOK
dochopubie y1oOpeHus https://m.edsoo.ru/a218070a
60 ITP Ne 6. Pemienne sxcniepuMeHTATBHBIX 337124 bubnuotexa [JOK
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o Teme "A30T u pocdop u ux coeguHeHU"

https://m.edsoo.ru/8175ac3f

bubnmnoreka HOK
61 Yyraepon https://m.edsof)l. ru/leb19f9e
62 Oxcun yriepoaa(ll), okcua yriepona(1V), bubmuorexa [IOK
YroJibHasi KUCJIOTa U €€ COJIN https://m.edsoo.ru/dba58adf
63 Pemienue 3a1a4 pa3inyHbIX THIIOB bubamorexa LOK
https://m.edso0.ru/6029b609
. bubnnorexa [JOK
o4 Kpemrit https://m.edsoc%.[ ru/143558ab
65 Oxkcun kpemuaus(1V), kpeMHHeBast KUCITIOTA, bubnnoreka [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
[IpuMeHeHrne KpEMHUS U €70 COCIUHEHUM. bubmorexa HOK
66 CTeKI0, €r0 MONTyHeHHe, Bl CTEK https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubamorexa LOK
https://m.edsoo.ru/b624f801
68 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0 TEME bubmuoreka [JOK
"Hemerassr" https://m.edsoo.ru/6e864db5
69 CamocrosrenbHas padbora no reme "Hemeranisr" E;ISSH/I//I&T:;(;(])_R?/I; 048476
70 AHanus pe3ynbTaToB CaMOCTOSTENIbHON paboThI, bubmmnoreka HOK
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/2b7e9510
[Tonoxenne meramios B [lepuognyeckoi
71 CUCTEME XMMHUYECKUX IJIEMEHTOB. OCOOCHHOCTH bubmmoreka [JOK
CTPOEHUS dIEKTPOHHBIX 000JI0YEK aTOMOB https://m.eds00.ru/9839c16¢
METaJJIOB
79 Oo6mue ¢puznyecKkue CBOMCTBa METAIJIOB. bubnmnorexa [JOK

HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy U TEXHHUKE

https://m.edsoo.ru/51dac9d3
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bubnunorexa LIOK

73 C .K
[UIABBI METAILIIOB. ROPPOSHA METAILIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3aMvHBIX THIIOB bubmorexa LOK
A4P https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH Psijl HAITPSYKSHUI
75 MeTauioB. O01IMe CroCcOObI MOTyYeHUS bubmorexa LHOK
- i https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mias xapakTeprucTruka MeTayioB |A-rpymmsl
76 [Tepuo I/I‘II;CKOI; CHUCTEMBI XI/IMI/I‘IGCKI/IXpyH bubmmorexa [IOK
pHOA https://m.edsoo.ru/e12c26b3
3JIEMEHTOB.
Oomas xapakrepucTrka MetauioB ||A-rpymnmst
77 Ilepuoarueckoi CUCTEMbI XUMHYECKUX bubmorexa OK
PHOA https://m.edsoo.ru/7c3e49c0
3JIEMEHTOB.
bubnunoreka LIOK
78 xKeé ObI €&
€CTKOCTB BOJIbI U CITIOCOOBI €€ YCTpaHeHUSs httns://m.edsoo.ru/c74bfaed
bu6mmoreka IIOK
79 Adto i
JHOMITHIH https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBONCTBA OKCHIAa U TUIPOKCHIA
80 AJFOMUHHS, THAPOKCOKOMILIEKCHI aTFOMUHHMS, KX bubmorexa [OK
» THIP ’ https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pemenwuie 3a1a4 pa3muIHBIX THIIOB
82 IIP Ne 7. Pemienune 3KCieprMEHTANIbHBIX 3a/1a4 bubmmnoreka HOK
1o TeMe "MeTausl I1aBHbIX noArpymnmn" https://m.edsoo.ru/27a4af43
OO6mr1ast XxapakTepruCTHKA METAJIJIOB TTOOOYHBIX
83 noarpynn (b-rpynn) I[lepuonudeckoii cuctemsl Bubmmorexa [IOK
Py Py P https://m.eds00.ru/610d7431
XUMHYECKHUX IJIEMEHTOB
84 dusnyeckre 1 XMMUIECKHE CBOMCTBA XpoMa U bubnmnorexa [JOK

€ro COCHHHGHHﬁ, X IpUMECHCHUC

https://m.edso0.ru/9911bef3
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Baxwnelinme coelMHEHUs Maprasiia.

85 [TepmaHTraHaT Kaaus, €ro OKUCIUTEIbHBIC bubmorexa LIOK
P! ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnueckre ¥ XMMUYSCKHE CBOMCTBA JKeJie3a U
86 ero coenquHeHui. [lomydeHne u MpuMeHEeHHE bubmmorexa [IOK
' ya p https://m.edsoo.ru/1b7f8741
CILIaBOB KeJie3a
87 dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA MEJIU U €€ bubmuorexa [IOK
COEAMHEHHH, X IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnyeckrue 1 XUMHYCCKUE CBOMCTBA IUHKA H
88 €ro COeIMHCHUMN, UX IPUMCHECHHUE bubmorexa LIOK
g ’ P ) https://m.edsoo.ru/b1f2beal
['apOKCOKOMITIEKCHI ITMHKA
89 [TP Ne 8. Pemienne skcniepuMeHTAIBHBIX 33124 bubmmoreka [JOK
o TeMe "MeTauibl MOO0YHBIX moArpymm"” https://m.edsoo.ru/a6e352ea
90 Perenue 3a1ay pa3jaMdHBIX THIIOB bubmmorexa [JOK
p https://m.edsoo.ru/a8b83d83
01 O06001IeHre U cCUCTEMAaTU3AIS U3YIEHHOTO bubnnorexa [JOK
Marepuaa o teme "Mertamibr" https://m.edso0.ru/e91fe975
bu6nmorexa LIOK
92 Hrtorosas kKoHTpobHas paboTa 3a ro
P P A https://m.edsoo.ru/83f63ea3
AHanus pe3ynbTaToB KOHTPOJIBHOHN paboThI, bubmuoreka [IOK
93
KOppEeKIHsI OINO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHuN YCTOWIHBOTO
94 a3BUTHS YelloBeuecTBa. [ToHsATHE 0 HAYUHBIX Bubmmorexa [IOK
P ' i https://m.eds00.ru/080fe1f0
MeTO/aX UCCIEAOBaHUS BEIIECTB
HayuHble MpUHITUITEI OpraHU3AIMA XUMHUYIECKOTO
95 pou3BOICTBA. [IpOMBITIUIEHHBIE CITOCOOBI Bubmmorexa [IOK
p P N https://m.edsoo.ru/2e45a44f
MOJIyYEHUsI BaKHEHIIINX BEIIECTB
96 XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH cpebl bu6mmoreka [JOK
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1 €ro nocCiacACTBUA

https://m.edsoo0.ru/9f11bf51

97 XuUMUA U 3J0pOBbE YesOoBeKa. JIekapcTBEeHHbIE 1 bubnmnoreka HOK
CpeacTBa https://m.eds00.ru/a6552721
08 Xumus uiy. Poib xuMuu B o0ecrieueHnu 1 bubnunoreka LIOK
MUIIeBON O€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckue u nap@roMepHbIe CpeACTBa. 1 bubnmoreka [JOK
BbriToBas xumus https://m.edsoo.ru/da42d5a9
100 XuMust B CTpOUTENBCTBE. BaxkHeiime 1 bubanorexa [JOK
CTPOUTEIIBHBIE U KOHCTPYKLIIMOHHBIE MaTEPHUAIIbI https://m.eds00.ru/61e69003
101 Xumus B CeNbCKOM X03sicTBE. OpraHnuecKue u 1 bubmmoreka [JOK
MUHEpaJbHbIE yI00peHus https://m.edsoo.ru/fd39587d
102 Cucremarusanus 1 0000I€eHHE 3HAHUH 10 TEME 1 E;IEHE;T:;(;?rOuEb 979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A., JI€Bkun A.H.,
AxrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHuey
Xummus, 11 xnace/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., JI€Bkun A.H.,

AxmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey
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