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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yu€rom Konrenuu npemnoaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBICHHOCTU LIEJIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeITHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMETa « X UMHUS,
COJIEp>KaHUE M TOCTPOCHHE KOTOPOTO OIPEAENIEHbI B MPOTrpaMMe IO XUMHUHU C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepUalbHOW KU3HU OOILECTBA, a TAKXKE C YUYETOM OOMIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO37laHUE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpE KaK O €JUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeaMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor xumuu. POpMHUPOBaHUE JAHHOM CUCTEMBI 3HAHWUW IPU W3YyYCHUHU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BeliecTB. CBeeHs 00 M3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenuHeHMM. B Kypce  OpraHM4eckod XWMHUM  TIOJIy4alOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUYECKOU PEAKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJEpKaHusl, UMEIOIMIMMH KYJIbTYpPOJIOTUYECKUN U TPUKIATHOW XapakTep. OTu
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUNM XUMHUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIUIO U IPUMEHSITh €€ JJIs TONOTHEHHSI 3HaHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIep)KaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHM MEXKIy HOBBIMU (DaKTaMHd € TEOPETHUECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpobieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CHIPBS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YIEOHBIX ACHCTBHIA, UMEIOIINX 0a30BOE 3HAYCHHE JIJIsI PA3TUIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TMOWCKa, aHaimm3a W 00pabOTKu
uHopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYCCKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUHM XMMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEUIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHUH
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIIMX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obpaszoBanusi. CeronHs B
IPEnoAaBaHUM XUMHUH B OOJIbIICH CTENIEHH OTIAETCS MPEANOYTEHUE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIET0 HE HaboOpoM
3HaHUH, a (PYHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBI3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOUMBIX AJIs1 IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B INO3HAHWU XHMHH, & TaKXE JUIsl OLEHKH C IO3HMLIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKkTepa BIMSHUS BELIECTB U XUMHUYECKHUX POLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIUU XUMUYECKOTO COJIEP KaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOSXKIEHHOCTH B T'yYMaHUCTUYECKOUN
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKXK€ NPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB NMpeAMETHOI obsactu «EcTecTBeHHO-HayUYHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnii A. M. Bytneposa, e€ ocHOBHbIE 110J10’keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE HAa3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (MJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAaHUS, TUApAaTAllMM, OKHUCJIEHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyragueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, crpoeHue, (QU3NYECKHE M XMMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, HNPUHAJISKAIIUMHA K Pa3InYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaluTU4YecKuil), mnuponus. [IpomaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTa PEaKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢uznyeckue M XHUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprsa U 3TUIICHTIIMKOJIS.

@deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KHCIIOT, peakiust dTepuduKaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCcU(UKAIUsA ~ yriaeBoAoB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmania (TUApoJiu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCICHUE aMMHUAYHBIM PAaCcTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYILIECTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KIacCH(UKaIMs, epUOJUIHOCTb, HAOII0IEeHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHHUIIBI UX H3MEPEHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOIO MUTAHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUYecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

ITepuonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX DJIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENHHOCTb.
Crenenp okuciieHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKON M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XuMHueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOILbIO YHUBEPCAILHOTO HHMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHSITHUS «MAacCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuUMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.

Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IPEBPAILCHUI:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KAYECTBEHHbIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIILICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4eCcKol XuMuM B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HAOJIIOJCHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepusi, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypIHs, MPOU3BOICTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IHIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIeCTBa, MPUHATBIMU B OOILECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA I[IO3HABATEILHOW M MPAKTUUYECKON JesATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAJIbHBIX HOpPMax M NpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTHUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUs K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMKU O NEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMAaHUSl LEHHOCTH TPAaBWJI HMHIMWBUAYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  Jpyrux BUAaX
NEeATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruil pa3InyHOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKpPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTEpHAIILHONW KYyJIbTYPhl, PEIICHUH TJIOOATBHBIX MpoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAKIOTO WieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U



IPOUCXOASIINX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1EITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOHaTbHON
JESITENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIe0BaHNe, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWSA H KPUTEpUH [UIS KIacCU(HUKAIMKM BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBAEMbBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMya, ypaBHEHUE XUMUUYECKON peakiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUS XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4HOTO TO3HAHMS BEHIECTB M XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBaHU,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcel MIHTepHeTa), aHaIu3upoBaTh MHPOPMAIMIO PA3IUYHBIX BUIOB U (Popm
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUYECKOM
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIy4YEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPHU BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCIECAOBAHMNA MYTEM COTJIACOBAHMS TO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblii  aaroputM ACHCTBUN mNpu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISTH CAMOKOHTPOJIb CBOCH JESTEIIbHOCTH HAa OCHOBE CaMOaHAIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XMMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBIICHUM ITPUPOIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOoACpKAIME COCAUHEHMs, MOHOMEp, IIOJUMEp, CTIPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUSI); TEOpPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
Jexalye B OCHOBE I[OHMMaHHs NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE TNPU3HAKU TOHATHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHWHU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XHUMHYECKON CBSI3HM B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpPraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUUYECKHX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

cOPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U M3YYECHHE €0 CBOMCTB, KaYE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus O0CIKOB ITPU HAarpPEBaHHH, IIBETHBIC PEAKIIMHA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IIEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, POJIM XUMHH B ITIO3HAHUU SIBJICHUH TPUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATAIOIIME TOHATHUS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METANIMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHUYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MPUYMHHOCTH M
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKUA TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTaHUYECKHUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAs!, METAJUTMYECKast), XapakTep Cpeibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMbI
xuMuueckux amemeHTtoB JI. M. MeHnneneeBa, WCHOJIB3ys TOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEAUHEHUM MO MEpHoJiaM U
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3U MEXKIY HEOPTraHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLHI MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOIrO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aehcTus (mpunuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOUIUMX B pEaKLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE MpaBWiIa OOpaIleHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHNE Cpeapl PacTBOPOB BEIIECTB C IOMOILIBID  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaub»y U «HeMetaiib»y) B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM [EATEIBHOCTH B LENIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHUYECKUX

bopmyiL.
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https://academy-content.apkpro.ru/ru/lesson/ad38e75f-2954-4831-9e42-221c1c9304c3?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25B0%25D1%2580%25D0%25B5%25D0%25BD%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/ad38e75f-2954-4831-9e42-221c1c9304c3?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25B0%25D1%2580%25D0%25B5%25D0%25BD%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/ad38e75f-2954-4831-9e42-221c1c9304c3?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25B0%25D1%2580%25D0%25B5%25D0%25BD%25D1%258B
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B

2%25D0%25BE%25D0%25BC%25D0%25
BD%25D1%258B%25D0%25B5%2520%2
5D1%2581%25D0%25BF%25D0%25B8%
25D1%2580%25D1%2582%25D1%258B
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Hpel[eJII)HBIG OAHOATOMHBIC CIIMPTHI:
MCTAHOJ] MU 3TaHOJI. BOI[OpO,I[HaH
CBA3b.

https://academy-
content.apkpro.ru/ru/lesson/5439¢18b-7440-
4b6f-bf84-
c04fa471694f?backUrl=%2Fru%?2Fsearch%
3FkeywordsOnly%3Dtrue%26term%3D%2
5D0%25BE%25D0%25B4%25D0%25BD
%25D0%25BE%25D0%25B0%25D1%258
2%25D0%25BE%25D0%25BC%25D0%25
BD%25D1%258B%25D0%25B5%2520%2
5D1%2581%25D0%25BF%25D0%25B8%
25D1%2580%25D1%2582%25D1%258B
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MHoroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMIECPHUH.

https://academy-

content.apkpro.ru/ru/lesson/461aa9c8-cOef-
4827-a8e5-
d12a0bedc826?backUrl=%2Fru%2Fsearch
%3FkeywordsOnly%3Dtrue%26term%3D%
25D0%259C%25D0%259D%25D0%259E
%25D0%2593%25D0%259E%25D0%25B0
%25D1%2582%25D0%25BE%25D0%25B
C%25D0%25BD%25D1%258B%25D0%25
B5%2520%25D1%2581%25D0%25BF%25
D0%25B8%25D1%2580%25D1%2582%25
D1%258B
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DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE.

https://academy-
content.apkpro.ru/ru/lesson/3eleff7a-5731-
4bel-8646-
all81ce2al77?backUrl=%2Fru%?2Fsearch
%3FkeywordsOnly%3Dtrue%26term%3D%



https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BE%25D0%25B4%25D0%25BD%25D0%25BE%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%259C%25D0%259D%25D0%259E%25D0%2593%25D0%259E%25D0%25B0%25D1%2582%25D0%25BE%25D0%25BC%25D0%25BD%25D1%258B%25D0%25B5%2520%25D1%2581%25D0%25BF%25D0%25B8%25D1%2580%25D1%2582%25D1%258B
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11 KJIACC

Ne
n/n

Tema ypoka

BBOIHBIN MHCTPYKTaX 110 TEXHUKE
6ezomacHoctu. MOT Ne 33.
XUMHUYECKUH 3JIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB.

[Iepuonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /J[. .
MenpeneeBa, uX CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB.

KoaunuyecTBO Yyacos
KonTpoanb
Bcero HbIE
padoThI

IIpakTu
yeckune
padoThI

JlaTa
U3yYeHHSs

DyieKTPOHHBIE N (PPOBLIE
o0pa3oBaTeJIbHbIE pecypChl
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content.apkpro.ru/ru/lesson/494251{b-d489-
49¢6-8063-
0f0de2d06378?backUrl=%2Fru%?2Fsearch
%3FkeywordsOnly%3Dtrue%26term%3D%
25D1%2585%25D0%25B8%25D0%25BC
%25D0%25B8%25D1%2587%25D0%25B
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5D0%25BB%25D0%25B5%25D0%25BC
%25D0%25B5%25D0%25BD%25D1%258
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49da-a49c-
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3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX COEJIMHEHUH 10 Ipymmam u
nepuoaM. 3HaUeHUE
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX djiemeHToB . 1.
MeneneeBa B pa3BUTHH HAyKH.

https://academy-
content.apkpro.ru/ru/lesson/e7d48881-055d-
49da-a49c-
7375¢3d033e9?backUrl=%2Fru%?2Fsearch
%3FkeywordsOnly%3 Dtrue%26term%3D%
25D1%2585%25D0%25B8%25D0%25BC
%25D0%25B8%25D1%2587%25D0%25B
5%25D1%2581%25D0%25BA%25D0%25
B8%25D0%25B9%2520%25D1%258D%2
5D0%25BB%25D0%25B5%25D0%25BC
%25D0%25B5%25D0%25BD%25D1%258
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Crtpoenue BemecTBa. XuMHUUYECKast
CBSI3b, €€ BUAbI, MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonoponnas cBs3b.

https://academy-
content.apkpro.ru/ru/lesson/fadbf790-931f-
4385-bdd6-
5b80eab40935?backUrl=%2Fru%?2Fsearch
%3FkeywordsOnly%3Dtrue%26term%3D%
25D1%2581%25D1%2582%25D1%2580%
25D0%25BE%25D0%25B5%25D0%25BD
%25D0%25B8%25D0%25B5%2520%25D
0%25B2%25D0%25B5%25D1%2589%25
D0%25B5%25D1%2581%25D1%2582%25
D0%25B2%25D0%25B0

BanenTtHocCTs.
DneKTpooTpUlaTeTbHOCTh. CTereHb
okucieHus. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHUSI.

https://resh.edu.ru/subject/lesson/6332/start/
151021/

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HUctunasie n KOJUIOMJHBIC PACTBOPHI.

https://resh.edu.ru/subject/lesson/4939/start/
151134/
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MaccoBas 1015 BelllecTBa B
pacTtBope.

Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIUHEHUN.
I'enernueckas cBs3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB.

https://academy-
content.apkpro.ru/ru/lesson/c6c5af9a-9645-
4604-9834-
59151d566a61?backUrl=%2Fru%2Fsearch
%3FkeywordsOnly%3Dtrue%26term%3D%
25D0%25B3%25D0%25B5%25D0%25BD
%25D0%25B5%25D1%2582%25D0%25B
8%25D1%2587%25D0%25B5%25D1%258
1%25D0%25BA%25D0%25B0%25D1%25
8F%2520%25D1%2581%25D0%25B2%25
D1%258F%25D0%25B7%25D1%258C

Knaccudukanus XuMuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BEUIECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

https://resh.edu.ru/subject/lesson/493 8/start/
151107/

Ckopoctb peakiun. OOpaTuMble
peakiuu. XMMHYECKOE paBHOBECHE.

https://academy-
content.apkpro.ru/ru/lesson/Oe41e568-0a2b-
4605-bb92-
35d1ab6919ba?backUrl=%2Fru%?2Fsearch%
3FkeywordsOnly%3Dtrue%26term%3D%2
520%25D1%2585%25D0%25B8%25D0%2
5BC%25D0%25B8%25D1%2587%25D0%
25B5%25D1%2581%25D0%25BA%25D0
%25BE%25D0%25B5%2520%25D1%2580
%25D0%25B0%25D0%25B2%25D0%25B
D%25D0%25BE%25D0%25B2%25D0%25
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B5%25D1%2581%25D0%25B8%25D0%?2
SBS

[TpakTuyeckas padora Ne 1.
«BrusiHUE pa3nuyHBIX (AaKTOPOB Ha

10 CKOpPOCTb XMMHYECKON PEAKIIUN.
HNOT Ne 35.
https://academy-
content.apkpro.ru/ru/lesson/847d1752-151b-
4501-8390-
129649f6c913?backUrl=%2Fru%?2Fsearch%
3Fterm%3D%25D1%258D%25D0%25BB
DNEKTPOIUTAYECKAS AUCCOLIHALIHS. %25D0%25B5%25D0%25BA%25D1%258
[TonsTe 0 BOJOPOAHOM IOKA3aTEeNe 2%25D1%2580%25D0%25BE%25D0%25
11 (pH) pacTtBopa. Peakiiuu noHHoro BB%25D0%25B8%25D1%2582%25D0%2
oOMeHa. ['uapoan3 opraHuuecKux u 5B8%25D1%2587%25D0%25B5%25D1%
HEOPTraHHYECKHX BEIIECTB. 2581%25D0%25BA%25D0%25B0%25D1
%258F%2520%25D0%25B4%25D0%25B8
%25D1%2581%25D1%2581%25D0%25BE
%25D1%2586%25D0%25B8%25D0%25B
0%25D1%2586%25D0%25B8%25D1%258
F%26keywordsOnly%3D1
https://academy-
content.apkpro.ru/ru/lesson/32e5edc9-cb82-
4f4a-adSe-
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE 4f56bc7el4ed?backUrl=%2Fru%?2Fsearch%
12 peakuuu. [lonarue o0 anexTponauze 3FkeywordsOnly%3Dtrue%26term%3D%2

pacIuUIaBOB U PacCTBOPOB COJICH.

5D1%258D%25D0%25BB%25D0%25B5%
25D0%25BA%25D1%2582%25D1%2580
%25D0%25BE%25D0%25BB%25D0%25B
8%25D0%25B7



https://academy-content.apkpro.ru/ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%2520%25D1%2585%25D0%25B8%25D0%25BC%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B5%2520%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25BE%25D0%25B2%25D0%25B5%25D1%2581%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%2520%25D1%2585%25D0%25B8%25D0%25BC%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25BE%25D0%25B5%2520%25D1%2580%25D0%25B0%25D0%25B2%25D0%25BD%25D0%25BE%25D0%25B2%25D0%25B5%25D1%2581%25D0%25B8%25D0%25B5
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2Fru%2Fsearch%3Fterm%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D1%2582%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25D0%25BA%25D0%25B0%25D1%258F%2520%25D0%25B4%25D0%25B8%25D1%2581%25D1%2581%25D0%25BE%25D1%2586%25D0%25B8%25D0%25B0%25D1%2586%25D0%25B8%25D1%258F%26keywordsOnly%3D1
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D1%258D%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BB%25D0%25B8%25D0%25B7

KonTponpHas pabota mo pazaeny

13

«Teopernueckre OCHOBbI XUMHUU».

https://academy-
Merasubl, UX IOI0KCHUE B content.apkpro.ru/ru/lesson/a0d5bd16-683e-
IIepnonnueckoii cucreme 4ale-8073-

14 XUMHUYECKUX dieMeHToR /1. . 70c604e9¢c862?backUrl=%2Fru%2Fsearch
MeunneneeBa 1 0COOEHHOCTH %3FkeywordsOnly%3Dtrue%26term%3D%
(U3HYECKHE CBOICTBA METAILIOB. %25D0%25B0%25D0%25BB%25D0%25B

B%25D1%258B
CIu1aBBI METAIIOB. .
. https://resh.edu.ru/subject/lesson/4961/start/

15 DNEeKTPOXUMHUYECCKUN P

N 151293/
HanpsHKEHUA METaJIOB.
XUMHUYECKHE CBOMCTBA BaXKHEHIITNX

16 METaJUIOB (HATPUH, Kaaui, KaJabIlUui, https://resh.edu.ru/subject/lesson/5814/start/
MarHui, aJllOMUHAN) U UX 151239/

COCIUHECHUM.

17 XHUMUYECKUE CBOMCTBA XpOMa, MEAU https://resh.edu.ru/subject/lesson/3534/start/
M UX COeTUHCHHUI. 151266/

13 XHUMHUECKHE CBOMCTBA LIMHKA, https://resh.edu.ru/subject/lesson/3534/start/
JKeJie3a U UX COSTUHCHUM. 151266/

https://academy-
content.apkpro.ru/ru/lesson/6545ec44-34¢5-
ITpakTuyeckas pabora Ne 2. 436-826b-
19 "Pemienne 3KCIepuMEHTAIIBHBIX a648d7d6fef7?backUrl=%2Fru%?2Fsearch%

3aga4 no teMe «Metamiel»". MOT Ne
35.

3FkeywordsOnly%3Dtrue%26term%3D%2
5D0%25BC%25D0%25B5%25D1%2582%
25D0%25B0%25D0%25BB%25D0%25BB
%25D1%258B
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https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B0%25D0%25BB%25D0%25BB%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B0%25D0%25BB%25D0%25BB%25D1%258B
https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2Fru%2Fsearch%3FkeywordsOnly%3Dtrue%26term%3D%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B0%25D0%25BB%25D0%25BB%25D1%258B
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[IpencraBienust 06 OOIMIMX HAYYHBIX
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
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AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
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