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HOACHUTEJDBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE CpeIHEro oO0Iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit ®denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOll  00pa30BaTENbHOW MPOrPAMMBI CPEIHEro oOIero oOpa3zoBaHUs
(®OIT  COO), mpencraBienHbix B  DeneparbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yuérom KoHuenmuu mpenoaaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHusanusix Poccuiickoit
Qdenepanyy, pealM3yIONMX OCHOBHBIE 0Opa3oBaTelbHbIE MPOTPaMMbl, H
OCHOBHBIX TMoOyokeHuH «Crpareruu pa3BUTHS BocnuTaHusa B Poccuiickoit
®enepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3paboTKe MpOrpaMMbl MO XUMHUU, K OIMPEICICHHUIO
oO1elt cTpareruu o0y4deHHUsl, BOCIIUTAHUS U Pa3BUTHSA 00yJarOUIUXCsl CPECTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJICpKaHMs, PE3YyJIbTAaTOB OOYy4YEeHUS W TpeOOBaHUW K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3allNK, SBJISETCS HEOThEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIONIMM STalloM peanu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LEHHOCTEHM, MPHUCYLIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHWS 3aKOHOB TIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIoBeKa, a TaKKe »SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M MNpUpOIHON cpene. Peanusyerca xumudeckoe o0Opa3zoBaHuUE
00yJaroImmxcs Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHus CPEACTBAMH y4eOHOTO
npeamMera «XHUMHS», COAEpPKAaHHE U IOCTPOCHUE KOTOPOTO OMNpPEAENICHBl B
nporpaMme MO0 XUMHUHM C YYETOM crheluduKH HayKd XUMHUH, €€ 3HaueHUs B
MO3HAHUM TIPUPOJBI U B MAaTEPUAIBHOM >KU3HU OOIIECTBA, a TaKXe C YYETOM
o0luMX 1eJdeil W MNPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccutickoit denepamnum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK HTPAET O0COOYIO pOJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpHUAIbLHON KYJBTYPHI.
OHa BHOCHUT CBOU BKJIaJl B (POpMHUpPOBAHUE PAIIMOHAIHHOTO HAYYHOT'O MBIILICHHUS,
B CO3/IaHME LEJIOCTHOIO MPEJICTABICHUS 00 OKpYyKaloleM MHUpPE KaK O €IUHCTBE
MPUPOILI U YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOILIEr0 MUPA, OCO3HAHUS B3aHUMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aMMOJEUCTBYSl C IPYTMMHM €CTECTBEHHBIMU HayKaMH, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KU3HU KaXJIOro wieHa ooOmectBa. CoBpeMeHHas XHMMHS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAmNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHsS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBUM C OOUIMMH IIENIMU M TPUHIUIAMH CPEIHEro O00IIero
oOpazoBanusi coaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YPOBEHB
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcsi, HEOOXOJIMMYI0O MM JUIsl  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIIEIIHOTO BKIIOYEHHS B JKM3Hb COIMYMa, MPOJOJIKEHHUS
00pa30BaHMs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuM  TpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOImass U HeOpraHU4eckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTa O00€CIEeUrMBAET BO3MOXHOCTh PACCMOTPEHHS BCEr0 MHOToo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa cojiepxkaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHu4ecKkas XUMHus» cPopMUpOBaHa B MPOrpaMMe IO XWMHHM Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K U3YyYCHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce€ OpraHMYeCKOM XWUMHUH BEIECTBA
paccMaTpHUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPraHUYECKHUX
COCIMHEHMI, a TaKK€ Ha YypPOBHE CTEPEOXUMHYECKHX U AJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJIOTHMYECKH
AKTUBHBIX COCIUHEHMW. B Kypce OpraHM4eckom XHWMHUU IMOJy4aroT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs MEpBOHAYAIIbHBIC
NPEICTaBIICHUS O XUMMUYECKON CBA3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[Tox HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YypPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUYECKH MaTepuadl U (HaKTOJIOTHYECKHME CBEICHUS O BEIIECTBAX W
XUMUUYecKkou peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYarouuMcsl MPeJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOAOJOTMYECKUX MO3UIUH,



rIyOKe TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMHA JTOro 3aKkoHAa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWMM O Ba)XKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, & TAKXKE O XUMHUYECKHX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 um 11 xkmaccos
AJIEMEHTAMHM COJEPKAHUS, HUMEIOIMMHU KyJIbTYpPOJOTHUECKAA W MPUKIATHOU
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT MOHMMAHHWIO B3aUMOCBSI3U XHUMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPaKTUYECKOU
JESTETPHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBKEHHS K TIPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM U MPAKTUYECKHUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJsieMax, CBS3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIUBATh UHPOPMAIUIO U
NPUMEHATh €€ [IJIsl TIONMOJHEHUS 3HAHWUM, PEIICHUS WHTEIUICKTYalbHbIX |
AKCIIEPUMEHTANIbHBIX UCCIEA0BATEILCKUX 3a7a4. B 1emoM coaepkaHue yueOHOro
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  M3YYEHUS  OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsI MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOTO U
OpPraHUYecKOro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W
CTPOCHUEM, TI03HABAEMOCTb MPHUPOJHBIX SBICHUWA MYyTEM DJKCIEPUMEHTA W
pEelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMU (akTaMd U  TEOPETHUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUHU SKOJOTUYECKUX MPoOiem, a
TaKkke MpodsIeM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTHUS U COLMANM3alUU
oOydJaronuxcsi MPUHATBIE TPOrPAaMMON MO XUMHHM TOAXOAbl K OMpPEIeTICHUIO
colepKaHUsi M TOCTPOCHHS TMpeaMeTa NpeaycMaTpuBaioT (HOpMUPOBAHHE
YHUBEpPCAIbHBIX YYEOHBIX JEWCTBHM, HMerOUMX 0a30BOo€ 3HAYECHHE IS
pPa3IMUHBIX BUJOB JIESITEIBHOCTH: PpEIICHUS Npo0jeM, TMOWCKa, aHadu3a |
00paboTK uH(pOpMaIK, HEOOXOIUMBIX AJI1 MPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCJIEIOBATEIbCKONW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUHU.

B mpakTtuke mnpenogaBaHus XUMHH KaK Ha YypOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, MPU ONpeIeIeHUN
COJICPKATEIIbHOW XapaKTEPUCTUKHU 1eJIe HW3y4eHUs IMpeaMeTa HalpaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOW TOYKM 3PEHHUS TAKOM IMOJAXOJ K OINPEACICHUIO LEJIEH H3YYCHUs
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHU LIEJSIMM H3YyYEHHs NpeaIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opMHpOBaHME CHCTEMbl XMMHMUYECKHX 3HAHUH KaKk BaKHEHIIeH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHMpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIC MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHWMAHHE CYUIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB M XWUMUYECKHX PpEAKUUH, HEOOXOAUMBIX I NPHOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHas XapaKTepUCTUKaA LeJIed U 3a/1ad U3y4eHUs
peIMeTa B IPOrpaMMe 10 XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHCTEME CpellHero oduero odpazoBanus. CerogHs B
MpENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHUW OTHAETCA  NPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHUs OOydeHHs, OpPHUEHTHPOBAHHON Ha
MOAATOTOBKY BBIMYCKHUKA OOII€00pa30BaTeIbHON OpraHu3alliy, BIAJCIOLIEIO HE
HAOOpOM 3HAHUW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOcCO0aMH U
YMEHUSIMH aKTUBHOTO IOJIyYE€HUs 3HAHUN W NMPUMEHEHHs UX B peajbHOM >KU3HU
JUTSL pEICHUS] TIPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM MNpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJarommxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX dKU3HEHHBIX CUTYyallMsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOyyarolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMMEIOIIMX YHUBEpPCAJbHOE 3HAUYECHUE JIs Pa3JIMYHBIX BHUOB
NEeSATEIBbHOCTU: PElIeHUs] MpoOJeM, MOUCKa, aHaau3a U 00paboTku MHGbOpMaIH,
HEOOXOIUMBIX [UIsi MPUOOpPETEeHUsl OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B II03HAHMM XHWMHHM, a TaKXKe JUIsl OLEHKUM C IO3MLHM
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE IMO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAJTbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yUarONIMXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO IPUOOpETaTh HOBBIE
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpEeMEHHBbIC HH(POPMAITMOHHBIC TEXHOJOTUU JIJIsl TIOMCKA M aHaIW3a y4eOHOH U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU W TPOBEICHUH XUMHUYECKOTO
AKCIIEPUMCHTA;

BOCIIUTaHHE Yy oOOydarommxcs yOexJAEHHOCTH B TyYMaHUCTHUECKOMN
HaIpPaBIEHHOCTH XUMHUHU, €€ BaXKHOH POJM B PEIICHUH TJIOOANBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOIIOIB30BAHUS, TTOTIOJHEHUS SHEPTETHUCCKUX PECYPCOB U
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETECHUS OIBITA
UCTIOJB30BaHUS TIOJIYYCHHBIX 3HAHUU JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUX, CBI3aHHBIX C XHMHUSCKUMU SIBJICHUSIMH.

B yuyeOHOM mIaHe cpeaHero ooOmero oOpa3oBaHUs NpeAMET «XUMUS»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM 00acTu «EcTecTBEeHHO-HAYUYHBIC
IPEAMETBD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOriero odpazoBaHus, coctaBisieT 68 gacoB: B 10 kimacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHrYecKOl XUMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOCHHsS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTpYKTypHBIE (DOPMYITBI
OpraHUYecKUX BewlecTB. l'omosiorusi, wu3omepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyd OpraHnyeckux BeuecTB. HomeHkmnarypa
OpPraHMYECKUX COCAUHEHMH (CUcTeMaTHyeckas) W TpPUBHUAJIbHBIE Ha3BaHMS
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

DKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB U HMX MPEBPALLECHUN:
O3HAaKOMJIEHWE C OOpa3laMHd OpPraHMYEeCKUMX BEUIECTB M MaTepHajlaMd Ha MX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OPraHMYECKHX BEIIECTB, HAOJIOJCHUE WU
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALCHUI0 OPIrAaHUYECKUX BELIECTB
[pU HarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u dTaH —
OpoCTeHIlIne NPEACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, IOIy4YCHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUIN Psii. DTUIIEH U MPONUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATALUW, OKHUCIEHUS W
NOJINMEPHU3ALIMH ), TOJIYYEHUE U IIPUMEHEHHUE.

Ankanuensl: OyraaweH-1,3 u meTwiOyraauen-1,3. cTpoeHHe, BaKHEHUIIHEC
XUMUYECKUe cBoWcTBa (peakuus noaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHMSI, TOMOJIOTHUECKUH psijl. ALIETHIIEH
— TpOCTEHINMHA TNpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHUE, (U3MUEcCKHe WU
XUMUYECKUE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpaTaLIH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, QU3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NOJIyYeHUe U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTuyeckas CBSI3b MEXKIY YIVIEBOJOPOJAMH, NPUHAMIEKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTKku HEPTH:
IEPEroHKa, KPEKUHI (TEpMUYECKHUI, KaTamuTUueckuil), nuponus. I[IpoaykTsl
nepepaboTKku He(TH, UX TPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHS BEIIECTB M HX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromb», MOAEIUMPOBAHUE  MOJEKYJI  YIJIEBOJOPOIOB U
raJIOr€HONPON3BOIHBIX, IPOBEACHUE MPAKTUUYECKON pabOThI: MOTYYEHUE 3THUJICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Boeluncinenuss 1Mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN).

Kucaopoaconepaxanue oprannieckue coeinHeHHUs

[IpenenbHbIE OQHOATOMHBIE CHUPTBL. METaHON W 3TAHON: CTPOCHHE,
(¢u3znyeckue MU XHMMUYECKHE CBOMCTBA (pEakUMM C AaKTHUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUe), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MeTaHOa U 3TaHOJa Ha OPTraHU3M YeJI0BEKA.

MHoroatoMHble  COUPTBL.  OJTWJIEHIJIMKOAbL M [JIMIEPUH: CTPOCHHUE,
¢usznyeckue W XUMHYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILIEJIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHAsl peakiMsi Ha MHOToaTOMHble crupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHenne rauuepuHa U STUICHTITUKOJIS.

deHo: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUUYECKHE CBOMCTBA.
ToxkcuunocTth (peHouna. [lpumenenue denona.

Anbaerupl U Kemouvl. DopMaNbAETU, AaUCTAIBACTUA: CTPOECHHUE,
(¢u3nyeckue U XUMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS U BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAKIUH), I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TIpenesibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMUYECKHE CBOWMCTBa (CBOICTBA,
oO1ue /Ui Kiacca KUCIOT, peakius 3TepuduKanum), nojaydyeHrue U MpuMEHEHHUe.
CreapuHOBasi M OJIEMHOBAsl KHUCIOTHI KaK MPEICTAaBUTENM BBICIIUX KapOOHOBBIX

KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHUE.

Cnoxxnuble 3QuUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
OB KUPOB.



YrneBompl:  cocTtaB, kiaccuduramus — yrieBogoB  (MOHO-, Ou- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYEeCKHMe M XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBUE C
ruapokcugom meau(ll), okucieHue amMmmMuayHbIM pacTBopoM okcuiaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJ]E, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemnono3sl.  dusnyeckne W XUMUYECKHME CBOMCTBA Kpaxmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB U HMX TMPEBpPAICHUM:
poBe/ieHHe, HAONIOJCHUE U ONMUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummojeicTBUe Kpaxmaiaa C HOJIOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrble 3amaun.

Boluncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MU MPOJAYKTOB PEAKIINH).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYeCcKue coequHeHus. Puznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benkun kak mOpuUpOIHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. [lepBuynasi,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHEepUMEHTAIbHBIE METOJbl W3Y4YCHHUS BEIIECTB W WX TMPEBPAICHUN:
HAOJIIOICHHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypaIus OCJIKOB MPHU
HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHMUS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMCHb MOJIMMEPHU3AIINU, CPEIHSIS MOJICKYJIIpHAs
Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIMHEHUH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanyst MeXIIPEAMETHBIX CBS3€U IIPU U3yYEHUN OPTaHUYECKOM XWMUH B
10 xmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TOHATHUM, TaK W TMOHSATUH, SBISIOMIMXCA CUCTEMHBIMU JIJISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYYHBII (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KJIacCU(PUKALUS, MEPUOAUYHOCTh, HAOIOJCHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, DSHEprus, Macca, aToM, D3JEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSIHHE
BelIECTBA, GU3HUECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusm, Ouocepa, oOMEH BEHIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KUPBIL,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOIIUBO,
pecypchl.

TexHonorus: mNHILEBbIE NPOAYKTHI, OCHOBBI pPAIlMOHAJIBHOIO IHUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN dJJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHA
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns 3JEKTPOHOB MO OpOUTalIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTypaLisi aTOMOB.

[lepnognueckuil 3akoH U [leproguyeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u lleproanyeckoil CHCTEMBI
xuMmudeckux a3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
o0pazyeMbIX MMM MPOCTBIX M CJOXHBIX BEIIECTB MO TpyHnaM U TEepUOaaM.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

CtpoeHue BemiecTBa. XHMHYECKas CBs3b. BUIbI XUMHUUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTauiueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIA U  JIOHOPHO-
akienTopHelil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHns. IOHBI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHMYECKUX BEIIECTB. |'€HETMYECKas CBS3b HEOPraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Krnaccudpukanuss  XUMHUYECKHMX — pEakiuid B
HEOPraHMYECKOM M OpPraHWYECKON XHMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPAILLICHUS SJHEPTUU TPU XUMUUECKUX PEAKIIHX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. Xumudyeckoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle larense.

Onextponutnyeckas aucconuanus. CuiabHbIie U ciialdble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAIbHBIE METOAbl H3YYEHHUsS BEIIECTB M MX MPEBPALCHUI:
nemoHcTpanus Tabnun «llepuoanueckas cucrema xumudeckux snementon . U.
MenneneeBay, U3y4eHUE MOJENIEH KPUCTAIIMYECKUX PEIIETOK, HAOIIOJICHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATAIM3AaTOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO HHAMKATOPA, PEAKIMU HWOHHOrO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrnusHue paznudHbix (HakTOpoB HA CKOPOCTH
XUMHUYECKOU peaKIum.

Pacuérnrble 3amaun.

Pacuétel 1O ypaBHEHUMAM XUMHYECKUX pEaKIuid, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACUYETHI, PACUETHI C MCIIOJIB30BAHUEM IIOHATHS «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummust

Hemerannel. Ilonoxxenne HemerayuioB B Ilepuomndeckoit  cucreme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusznyeckrue CBOWCTBA HEMETAJUIOB. AJIIOTPONUS HEMETA/UIOB (Ha MpuUMeEpe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) W WX  COCNUHEHMA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJIJIOB U UX COECTMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, Kadul, KaJbLIHUM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHHMIA.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

ODKCHEPUMEHTAJIbHBIE METOAbl H3YYEHHUsI BEIIECTB M MX MPEBPaAILICHUI:
U3YYEHHUE KOJUICKIMH «MeTaibl M CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3aj7a4, HAOJI0JICHHE W OINHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJICHCTBHE THUIIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLJIOB).

PacuétHbie 3amaun.

Pacuétpl mMaccel BellecTBa WM 00bEMaA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OJIHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B oOecrieyeHUH KOJIOTHYECKOM, SHEPreTUUeCKON U THILECBOM
0€30MMacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSITHE O Hay4YHBIX METOAAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesioBeK B MHUpE BEIIECTB M MATEPUAJIOB. BAXKHEHUIIHNE CTPOUTEIIHLHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTE€pUaIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuasnbl g 3JIEKTPOHUKH, HAHOMATEpHasbl, OPraHUYECKUE U MUHEPAIbHBIE
yI0OpeHus.

XuMHus WU 3J0pPOBbE YEJIOBEKA: MpPaBUjIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MMaCHOTO HCIIOJIL30BaHUS IIPErapaToB OBITOBON XUMHUH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanust  MeXNpeAMETHBIX  CBsSI3ed MpU  M3yYeHUHU OOmed u
HEOpraHn4eckord XuMuM B 11 Kitacce oCyllecTBISIETCS Yepe3 MUCMOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHSATHH, SBISFOIIUXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumore3a, 3aKoH,
TEOpHs, aHalnu3, CHHTe3, KIacCH(pHUKAIUsI, IEepUOIUIHOCTh, HaOJIO/ICHHE,
SKCIIEPUMEHT, MOJAEIUPOBAHNUE, U3MEPEHHUE, SIBIICHUE.



du3uka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OdKOcuUcTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIE MMOPOJIBI, TIOJIE3HBIC HCKOTIAeMbI€, TOTUINBO,
pecypchl.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
MPOMBINICHHOCTh,  (papManeBTHUeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIECHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMucs MpPOrpaMM CpeaHero ooOimero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meTonMueckoil OCHOBOM  Jist
pa3pabOTKM IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTrpaMM CPEIHEro OoOIIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTrcTBUM C CHUCTEMHO-NIEATENLHOCTHBIM TOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYCHHUIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKAMHU, MPUCYIIMMHU IEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIMYKUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CITIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUsS» JOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¥ BOCHUTATEIBLHOM JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHHUCTHYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U ujeajaMyd POCCUHCKOTO Tpa)KJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpPaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00yyJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI TIpeAMeTa «XHUMHS» OTpakaroT
c(OpPMHUPOBAHHOCTh OTBITA IIO3HABATEIILBHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
oOy4Jaronuxcst Mo peaau3aliu MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBaXCHUS K 3aKOHY W TIPABOTIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpMax W TMpaBWiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMEHThI IPYI'UX IPU aHAINU3€ Pa3IUYHbIX BUJIOB YUEOHOH EATENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBa)XEHUs K TIPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XMMHH, OCO3HAHMS TOIO, YTO JIOCTH)KCHHMS HAyKH €CTh pPE3yJIbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OSKCHEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABaTEIbHBIX MOTHMBOB B TMOJYYEHHU U MOCIEAYIOLIEM
aHaJin3e MHPOpPMAIUU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUM 3ITUX
IOCTYIIKOB;

4) ¢popMUPOBaHUS KYJIbTYPHI 310POBBSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U Oe3zomacHOro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOMIO/IeHUsT TIpaBUi O€30MacHOro OOpallieHusi C BEIIECTBAMU B OBITY,
ITIOBCEJHEBHOM XKU3HU U B TPYIOBOM AECATEIBHOCTH;

NOHMMAaHUsI LEHHOCTU IpaBWI HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYyalUsIX, YITPOXKAIOLIUX 3J0POBBIO U YKU3HU JIOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BHUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B pPEUICHUWM MPAKTHYECKUX 3a1ad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO0 MPOGecCruil pa3IuvaHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBAXKEHUS K TPYIY, JIIOAAM TPyJa U pe3yiabTaraM TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIBHONU TPACKTOPUU
oOpa3oBanusi, Oyayimield npodeccuu U peaau3alud COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rHYecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU 1I€JIECO00pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HHU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTHYECKHX MpoOaeM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOTHON U COLUAITBHOM CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKCHUM XUMHUU IS
peLIeHUs] BOIPOCOB PAlMOHAIIBHOTO IMPUPOAOIIOIB30BaHUS;

AKTUBHOTO HENPUATHUS JCHUCTBUU, IMPUHOCILIMX BpEI  OKPYXKAKOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JEUCTBUM M MTPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOIO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HAaIPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMM B IIO3HABATEIBbHOM, KOMMYHHUKATUBHOW U COLMAIBHOMU
MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUsl CHeU(PUKH XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM 1E€JIOCTHOTO
MpEeCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU NPOoOJIeM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUHU JUIsl  COBPEMEHHOM
UUBWIN3ALMA: B €€ TYMAaHUCTHYECKOW HAIPABICHHOCTA W BaXHOW pOJUA B
CO3JJaHUU HOBOMW 0a3bl MaTepUabHON KYJIbTYpPbl, PEIICHUU TJIOOAIBHBIX MPOOJIEM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECIICUYEHUU YCIOBHMA
YCHEHIHOTO TpyJa U DKOJOTMYECKU KOMGPOPTHOM JKM3HM KaXJOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJO0B
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTU HCIOJIb30BaTh



noJydyaeMble 3HAHMA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE HayudHbIX (DaKTOB U HMEIOIIMXCSH JaHHBIX C LEIbI0 IOJTYYECHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BATh XUMUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

UHTEpeca K IO3HAHMIO U UCCIIE0BATEIBLCKON 1EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY I[IOJIyYEHHIO HOBBIX 3HAaHUI IO XUMUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3JIMYHbIX chepax NpodeccrnoHaIbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YY€OHOTO MpeamMeTa « XUMHS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXAUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYUYHbIC TTOHSATHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U cHeludUKy METOJO0B IIO3HAHMS,
WCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPTHs, SIBJICHHC,
MPOIIeCC, CHCTEMa, HAYYHBIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOTIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YueOHBIC NEeWCTBHS (MO3HABATEIIbHBIE, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBLHOM
I'PaMOTHOCTH M COIMAIEHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4eOHbBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeagMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYJISTUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJbHBIMH
JeHUCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIbTATHI IETEIBHOCTH C TOCTABICHHBIMU LIEISMU;

HCTIOJIb30BAaTh MPU OCBOECHWHU 3HAHUW MPUEMBI JJOTUYECKOTO MBIIILICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TMOHATUM M YCTAHABJIMBATH UX B3aHMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHUSI WM KPUTEpUM A KIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE pacCyXJeHus (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BLIBATH MOICIIbHBIE MTPEICTABICHUS] — XUMUYECKHUM
3HaK (CHMBOJI) D3JE€MEHTa, XUMHUYecKas QopMyna, YpaBHEHHE XHMHYECKOU
peaKkiuyu — TMpU pEHICHWH Y4EeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
IIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKHX
peaKkuui;

dbopMyIMpOBaThH 1NN U 3a/1a4d UCCIIEAOBAHMS, UCIIOJIB30BaTh OCTABIICHHbBIE
U CaMOCTOSITEILHO C(OPMYIMpPOBAaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHM CAaMOCTOSITEJILHOTO IUJIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsS HAOMIOAaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEJ0OBATENIbCKOM M MPOEKTHOU
JESTEeIbHOCTH, TMPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUs MNPAKTUYECKUX 3a/lady, IMPUMEHEHUIO Pa3JInYHbIX
METOJI0B TTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPoOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3JTUYHBIE METOJBI MPU TOWCKE U
oToope wuHPOpPMAIIUM, HEOOXOAWMOW Ui BBIMOJHEHHS Y4YeOHBIX 3ajaad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MCHOJIb30BaHUSI HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popMannu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KadyecTBE CpEICTBa IMpu padoTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHSATh MEXKIpEaMETHbIe (pu3nueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

OBJaeHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMHU ACHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMbI B XOJ€ JUajora u/uin
JUCKYCCUHM,  BBICKa3blBaThb  HAECH, (HOPMYIUpPOBaTH CBOU  IPEAJIOKECHHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3a0a4H;

BBICTYNIATh C NPE3EHTAlUEN pe3yJbTaTOB MO3HABATEIbHOW JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPU BBITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HMCCIEIOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyIupoBaTh BHIBOJbBI
M0 pe3ysbTaTaM MPOBEAEHHBIX HUCCICAOBAHUN IMYyTEM COIVIACOBAHMS TMO3ULIMNA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

OBJjiaieHNe YHMBEPCAJIbHBIMY PEryJATUBHBIMMY J1€/iCTBUSIMU:

CaMOCTOATENIbHO IJIJAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEATENIbHOCTh, OMpenensad €€ eI W 3aJauyd, KOHTPOJUPOBAaTb M IO MEpE
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEAaraéMblii ajiroputM JEHCTBUU TpU
BBINIOJIHEHUM YYEOHBIX MW HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN €MOCOO MX pElIeHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHX PEAKIUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU NIEATEIBHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMS Kypca «Opranuyeckas XuMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KApTHHBI MHpPa, POJM XHMHUU B T[O3HAHWUU SIBJICHUU



npupoabl, B (OPMHUPOBAHUM MBIIUJICHUS W KyJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLIeHHs] IPAKTUYECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATHS (XUMUYECKHI DJIEMEHT, aTOM, JJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, JIEKTPOOTPHULIATEIBHOCTD, XMMHYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpalI€HHas), MOJIb, MOJSpHAS
macca, MOJISIpHbII O0OBEM, YIJIEpONHBIM CKeneT, (PyHKIMOHAIbHAs TIpymia,
paaukan, U30MepHUs, U30MEPbl, TOMOJIOTHYECKUHN P, TOMOJIOTH, YTIEBOAOPOHI,
KHCIIOPOJ M a30TCOACPIKAIUE COCAUHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHHUS
oprannveckux BemiecTB A. M. byTriepoBa, 3aKk0H COXpaHEHHs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3BIK XMUMHUH; MHPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IIOHUMAaHWSA IPUYMHHOCTH M CHCTEMHOCTH XUMHWYECKUX
ABJICHUM, (AKTOJIOTMYECKUE CBEIECHHUA O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€e30MacCHOM HCIIOJb30BAaHUM BAXKHEWILIUX OPraHUYECKHX BELIECTB B OBITY H
OPAKTUYECKOHN AESITEIBHOCTU YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHMH BBISBIATh XapaKTEpHbIE MPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITUS NpPU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JIsi
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKPALIEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U YpPaBHEHUHW XUMHMUYECKHUX PEaKIHH,
U3rOTABIMBATh MOJEIA MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUIFOCTPALMM HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMJIECKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BELIECTB IO HMX COCTaBy U CTPOCHHUIO K OIpPEAeIEHHOMY
KJaccy/Tpynmne COoeAWHEHUM (yriaeBOJOpOAbl, KHUCIOPOA U a30TCOJAEp Kallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHs), JaBaTh MM Ha3BaHUA 11O
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NpUBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYECKUX BELIECTB (ATUJIEH, NPOIUJIEH, AlETUIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHos, (opManbAerui, aleTalblIeru]l, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBASI KUCIIOTA, TIIHOK03a,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

c(OPMHPOBAHHOCTh yMEHHUSI ONPENEHATh BUIbl XUMHUYECKOM CBSI3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHITh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannveckux BemiectB A. M. byTtiepoBa /st 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpMHPOBAHHOCT, ~ YMEHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHUYHBIX MPEJICTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKHUX BEIIEeCTB (METaH, STaH, ATHJIEH, MPOMMIICH, AalETHIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, STAHOJ, AITHJICHTINKOJb,
TIIALEepyH, (EHOJ, aleTalbJeTh]l, MypaBbUHAsI U YKCyCHasi KHUCIOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX PEaKIHUi C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIL;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKH YTIEBOAOPOTHOTO
Colpbid  (He(Tb, MNPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX MEpepadOTKU U
IPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB NEPEpadOTKH;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYUCIEHUS 110 XUMHYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKkiuu 1O W3BECTHBIM Macce, O0BEMY, KOJIMWYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB UJIM NIPOYKTOB PEaKLUN);

c()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMONM 3HAHUH OO0 OCHOBHBIX
METOJ]aX HayYyHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU IPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX BJIEHUH (HAOIt0/IeHUE, U3MEPEHHUE, HIKCIIEPUMEHT, MOJCIMPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHWE 3HAHUS I TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPAaBHUIIA MOJIb30BAHUS XUMUUYECKON
MoCyIol W JIa0OpaTOpHBIM O0OpPYJIOBAaHMEM, a TaKXKe MpaBujia OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBMM C WHCTPYKIMSMHU MO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh U BBINOJHIATH XUMHUYECKHI
AKCIIEPUMEHT (IIPEBpAICHNUsI OPraHUYECKUX BELIECTB MPU HArpEeBaHUU, TIOJTyUYEHHUE
ATUJIEHA W U3YYCHHE €ro CBOWCTB, KAdeCTBEHHBIC PEAKIMH OPTaHHMYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LIBETHbIC PEaKkUuuU OEJNKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKH O€30MacHOCTH Tpu OOpalleHuu C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHMEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE dTUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEACTBa MacCOBOM
uHpopmanuu, IHTepHET u Apyrux);



chOPMHPOBAHHOCTh ~ yYMEHHWH  COOMIOZaTh  TpaBWIA  AKOJOTUYECKU
[[eJ1eCO00pa3HOr0 TOBEIEHUS B OBITY W TPYAOBOM JACSATENBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3J0pPOBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKHUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMEHBIIICHUSI U TPEIOTBpAILCHUS] HMX BPEAHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CIHA0OBUASIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHUS Kypca «OOmas M HeopraHudeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIISAIONIEH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPa, POJIM XHMHUH B TIO3HAHWMU SIBIICHUMN
npuponbl, B (OPMUPOBAHUM MBIIUJICHUS W  KYJIbTYphl JUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHUS TPAKTHUECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONIue MOHATHSA (XMMHYCCKHAN 3JIEMEHT, aToM, H30ToIm, S-, pP-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpUCTATMYECKasl pelETKa,
TANBl ~XUMHUYECKHX  pPEAKIUW, PpPACTBOP, DJIEKTPOJHUTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIUTUYECKAS JTUCCOIMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakluv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
DJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHMN S3bIK XHMUH,
MHMPOBO33PEHUYECCKUE 3HAHMS, JIC)KAIIME€ B OCHOBE IOHMMAHUA NPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (DaKTOJIOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MaCHOM HCIOJIb30BAHUHM BaKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U TPAKTHUYECKOM JEATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh, YMEHHU BBISBIIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATUS MPU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JJIs
cocTaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XHUMHUYECKHX  pEaKIIHil,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE HA3BaHMS OTAEIIBHBIX
HEOPraHMYECKUX BENIeCTB (yrapHbId ra3, YIJIEKUCIBIA ra3, aMMHUaK, TramiéHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACIISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM
CBSI3U (KOBAJICHTHAs, MOHHAsI, METAJNINYECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHas,
HMOHHAasl, METAJUIMYECKas), XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHH YCTaHABIINBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBHIBATh CMBICI MEPUOAMYECKOro 3aKoHa /.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYIO, 00BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUUYECKUX 23yieMeHTOB 1-4 mnepuonoB Ilepuogudyeckoil CHCTEMBI
xumuueckux smemenToB [I. M. MenpaeneeBa, WCIONB3ys IMOHATHS «s-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKue YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIUHECHUM
1o nepuoaaM u rpynnam l[lepuoanueckor cucTtemMbl XUMUYECKUX deMeHToB /. U.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKUE CBOICTBA HEOPraHUYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKAaTh CYIIECTBOBAHWE TEHETHYECKOW CBSI3M MEXKAY HEOPTraHUYECKUMU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKINH TIO
pPa3IMYHBIM TPU3HAKaM (YKCIYy W COCTaBy PEAarupyroluX BEUIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, 0OpaTMMOCTH
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBJISATh YPAaBHEHHUS PEAKIMN pPa3IuIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHbBIE YPAaBHEHUS PeaKIMii HOHHOTO 0OMEHa, YUYHUTHIBasI
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



chOPMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEILECTB, pPaclo3HaBATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHUH  pPACKPBIBATH CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUNA MOCPEACTBOM COCTABIEHUS JIEKTPOHHOTO OaiaHca
3THUX PEaKLUi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOMN
pPEaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuun Jle [latense);

c(hOPMHPOBAHHOCTh, YMEHUW XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JIeKaIe B OCHOBE MPOMBIIIICHHOTO TMOJYYCHHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHWA 00 OOIMMX HAYYHBIX MPHHIUNAX H
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS C HCIOIb30BAHUEM
MOHSATHUS «MacCoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHUYECKUX PEAKITUAX, MACChl BEIIECTBA WM 00BEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOrO M3 YYACTBYIOIIMX B pEaKlUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IATh MPaBUJIa MOJIb30BaHUS XUMUYECKOM
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHHEM, a TakKKe MpaBuia OOpalleHus c
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHUH TUJIAHUPOBATH W  BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIAa BOJIOpPOAA B MPHUCYTCTBUHM KaTalnu3aTropa,
OTpe/ieNieHue CpeAbl PACTBOPOB BEIIECTB C TOMOIIBI0  YHHUBEPCATHLHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHbIC peaKklud Ha cylbdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad 110
TeMaM «Metaiely B «Hemeramibl»y) B COOTBETCTBHH C IpaBUJIAMU TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABIATh PE3YyAbTaThl XHUMHYECKOTO OSKCIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIUil U (POpMyIUpOBaTH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAIM3UPOBATh XHMHUYCCKYIO
uH(OpMaIMIo, TOIYy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOMU
KOMMYHUKAIH, IHTepHeT U ApyTux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWIa  IKOJOTHYECKU
L[€JIECO00PAa3HOrO0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEJIX
COXPaHEHUs CBOErO 3J0pPOBbS MU OKPYKAKOULIEH NPUPOAHOW Cpezbl, OCO3HABATH
OIAaCHOCTH BO3JCHCTBUS HA )KUBbIE OPraHU3MbI OIIPEAEIEHHBIX BELIECTB, TIOHUMAs
cmbicit nokasarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEAOTBPALIEHUS X BPEJHOIO BO3JAECHCTBUS Ha OPraHU3M YEJIOBEKA;

U1l 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHSTh 3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOYy4YalolUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyo cucteMy obo3HaueHuil JI. Bpaiins g 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoiaunuecTBo 4acos

HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne n/m Kontpoabnbie | IlpakTuueckue

NPOrpamMMblI Bceero odpa3oBaTebHbIE PeCypChl

padoThI padoThI

Pa3znen 1. TeopeTnueckue OCHOBbI OPraHHYeCKO XUMUH

[Ipeamer opraHM4ecKoi XUMHH. https://academy-

11 Teopust cTrpoeHust OpraHnYecKux 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHu A. M. By’rj‘[epOBa 5ele-4e24-ac02-efb16fa49f6a
Utoro no pazneny 3
Paznen 2. YraieBoaopoasbl

IIpenensHbIe YIIIEBOAOPOILI — https://academy-

2.1 p yr p 2 0 0 content.apkpro.ru/lesson/258ddc06-
AITKAHDL £c23-473c-b3d7-ed82fcaddd02
HenpenennHbIe yriIieBOIOPOILI: https://academy-

2.2 ped yr FIOPOJIBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJTKCHEL, aTKaUCHET, aTKHHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTHYeCKHe YTICBOIOPOIBI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefs
IT

2.4 PHPOIHBIC HETOHHIKH 3 1 0 https://lesson.edu.ru/04/10

YTIIEBOIOPOJIOB U UX MepepadoTKa
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:kamme opraHudeckue coeJHHeHust



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

3.1 Cruptel. denon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

3.2 éﬂbﬂerml’l' Kapoonosrie iicoteL 7 content.apkpro.ru/lesson/8664b319-

JIOXKHBIS SHPEI 0ba3-4945-b076-ch7ae585890
https://academy-

3.3 VrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Utoro no pazneny 13

Pa3nen 4. A3oTcoaepikaniue opranndeckne coenHeHus!

https://academy-
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro o pazneny 3
Pazgen 5. BeicokoMoJieky/IsipHbIe COeJUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeEM nudpoBbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepronuueckas cicteMa XUMHYECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. MeHieneeBa
1.2 XHUMHYECKUE PEeaKIun 6 1 1 https://lesson.edu.ru/04/10
C .M o
1.3 TPOCHHE BEIIECTBa. MHOroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazneny 13 https://lesson.edu.ru/04/10
Pazgen 2. Heopranuueckass Xumust
2.1 Meramisl 0 https://lesson.edu.ru/04/10
2.2 HemeTamier 1 1 https://lesson.edu.ru/04/10
C
2.3 BASD HEOPTAHIHECKIX H OPTaHiHeciix 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazgeny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u :Ku3HbL
3.1 XuMuA ¥ )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazaeny 4



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoauyecTBo yacoB
Ne Hdara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kounrpoubusie | Ilpakruueckue
n/n Bcero H3yuyeHHusl | o00pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[IpenmeTt opraHnyecKoil XMMHUU, https://academy-

1 e€ BOBHUKHOBEHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE. Sele-4e24-ac02-efb16fad49f6a
Teopust CTpOCHUST OPraHUYECKUX https://academy-

2 coenunenuit A. M. Bytiieposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIC ITOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIACCU(PUKAIIMH OPTAaHUYECKUX
BemectB. Homenknatypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemamiieckas) u e1a9-410f-b8be-b4cb589aead1
TPUBUAIbHBIC HA3BAHUS
OpraHn4€CKuUX BCUICCTB
AJIKaHBI: COCTAaB M CTPOCHUE https://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIIH pAlL ec23-473¢-h3d7-ed82fcaddd02
MeraH n 3TaH — npocTenue https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPEACTABUTEIH TKAHOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHUE https://academy-

6 ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

CBOMCTBA

4158-4bd1-ae98-18dc1cfb9399



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

DTWIEH U NPONUIIEH —

7 MPOCTEUIIINE TTPECTABUTEIN https://lesson.edu.ru/04/10
AJIKEHOB
IIpakTuyeckasi padora Ne 1. https://academy-

8 «Tonyyenue sTrseHA U content.apkpro.ru/lesson/53cd2379-
HU3YyYECHHUE €r0 CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byraguen-1,3 u

0 -1,3. 11

9 Mermiby Taen=S, OIyHCHHE https://lesson.edu.ru/04/10
CHHTETHYECKOTO KaydyKa
PE3UHBI
AJIKUHBI: COCTaB B OCOOCHHOCTH

10 CTPOCHI, FOMOHOFHTGCKIEH PAA. https://lesson.edu.ru/04/10
ANeTHIeH — MPOCTEHIIHA
MPEJICTABUTENb AIKHHOB
Beluncnenus no ypaBHEHHUIO https://academy-

11 N P content.apkpro.ru/lesson/7dada027-
XUMITACCIOM peaKitn 8448-418f-b416-fbaledd4abbd
ApeHbI: GEH3011 ¥ TOIYOJ https://academy-

12 Tp ' YOI content.apkpro.ru/lesson/d86d7d00-

OKCHHAHOCTD apeHoB d5ba-491d-aded-c3ddal9feefs
I'enetnueckas cBs3b

13 YHICBOAOPOOB, https://lesson.edu.ru/04/10
IMpUHAJIC)KAIIUX K pa3JInIHbIM
KJ1accam
[TpupoHbIE HCTOUHUKHU
YIJIEBOAOPOJOB: IPUPOIHBIN ra3

14 Y TIONyTHBIE HE(TSAHBIC Ta3bl, https://lesson.edu.ru/04/10

He(pTh ¥ MPOAYKTHI €€
nepepadboTKu



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IIpuponHble HICTOYHUKHU
YIJIEBOJOPOJOB: IIPUPOIHBIN a3

15 Y TIONyTHBIC HE(PTAHBIC Ta3bl, https://lesson.edu.ru/04/10
He(PTH U IPOIYKTHI €€
nepepadoTKu
K 0

16 OHTPOILHAN pabora mo https://lesson.edu.ru/04/10
pasaeny «YTIeBoI0POIbI»

[IpenenbHble OJHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJL. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad71694f
MHOroaToMHbIE CIIUPTHI: https://academy-

18 PTbL content.apkpro.ru/lesson/461aa9c8-
STHICHIITTMKOIE M LIHUCPHH cOef-4827-aBe5-012a0bedc826
DeHOII: CTPOEHUE MOJIEKYIIBI, https://academy-

19 (bu3UYecKre U XUMHUYECKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7¢5f-416-896e-10a2278b08f1
Anpaeruapl: GopManbAeTHI U
aneranpaerua. Anertod. (Touxa https://academy-

20 pocma) J1a6.pab. «XuMudeckue content.apkpro.ru/lesson/8664b319-
CBOMCTBA CIUPTOB, (PEHOJIOB, 0ba3-4945-b076-cb7ae5858b90
QITBJICTUIOB)

OIHOOCHOBHEBIE TIPEICTBHBIC https://academy-

21 KapOOHOBBIE KHCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAsA U YKCYCHAs 3438-4b57-a3ec-ba0f9fe63c0d
IIpakTuuyeckas padora Ne 2.

«CBoOIICTBA pacTBOpa YKCYCHOM https://academy-
22 kuciaoteD» (Touxa pocma) content.apkpro.ru/lesson/9834d408-

Jla6.pab. «I[lonyuenue u
M3yYeHHE CBOWCTB KapOOHOBBIX

386d-444a-8de3-7efba8b98cdb



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

KHCJIOT»

CTCapI/IHOBaSI " OJICMHOBAs

23 KHCJIOTBI, KaK MPEICTaBUTEIH https://lesson.edu.ru/04/10
BBICIITUX Kap60HOBBIX KUCJIOT
Mbiu1a Kak COJIU BBICIIUX
KapOOHOBBIX KHCIIOT, UX

24 Morotee aeicteue. (Touka https://lesson.edu.ru/04/10
pocma) J1a0.pab. «Bnusaue
JKECTKOCTHU BOAbBI HA MBLIIO»

Crnoxuble 3(UpbI Kak
IIPOU3BOJHBIC KA 6OHOBI>IX httDS://academV-

25 p r p content.apkpro.ru/lesson/71ac43f2-
KHEIOT. L HAPOIHS CHOMHAX 8004-4945-a0eb-1e59cd5f4d9f
a¢upoB
JKupsl: Tuaponn3, IpUMEHEHNE https://academy-

26 5 PpL: P - TP ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHECKA POJIb AKHUPOB a0d4-4945-a0eb-1e59cd5f4d9f
VYTIeBoAbl: COCTaB,
knaccudukanus. Baxuneitmue nttps://academy-

27 H _' content.apkpro.ru/lesson/709ce43a-
TpEACTABATCIIN. TJ1I0K034, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxapo3a
K

28 PAXMAJT I HEIITON034 Kak https://lesson.edu.ru/04/10
MIPUPOTHBIE TTOJIUMEPHI
KonTpoJubHnas padora no

29 pasieiny https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTraHUYECKUE COCTUHEHHUSI

https://academy-
30 AMWHBI: METWIAMUH U aHWINH content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

AMUHOKHUCIIOTHI KaK
amdoTepHbIe OpraHuYeCcKue

https://academy-

31 5 1 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHCHILL, HX BUOMOTHACCKOT 43d1-4873-ace0-78ecab009628
3HadyeHue. IlenTuapr
benku kak npupoiHbIe https://academy-

32 BBICOKOMOJICKYJIIPHBIC 1 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHHUS 43d1-4873-ace0-78ecab009628
OCHOBHBIC TOHSATHS XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COETUHEHUN
OCHOBHBIC METOIBI CUHTE3a

34 BHCOKOMOHUG KYIBIPHRIX 1 https://lesson.edu.ru/04/10
coequneHnii. IlnacTtmaccsl,

Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KITACC

KoJunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabneie | IpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoTshI
pecypchl

XUMUYECKU 3JIEMEHT. ATOM. 05.09.

1 1 0 0 https://lesson.edu.ru/04/10
DJeKTpOoHHAs KOH(UTYpAIUs aTOMOB
[Tepuoaunueckuii 3akoH u [lepuogndeckas 12.09.
cUCTeMa XuMHU4eckux snemenTos /1. 1.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MeHnpeneesa, BX CBS3b C COBPEMEHHOM
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB 19.09.
XUMHUYECKHX DJIEMEHTOB U UX
COGJII/IHCHI/II\/JI o r I1aM " nepuoaam.

3 pyn P 1 0 0 https://lesson.edu.ru/04/10
3HaueHUE MePUOTNICCKOTO 3aKOHA U
CUCTEeMbI XUMUYeCcKuX dnemMeHnToB J[.1.
MenieneeBa B pa3sBUTHH HAyKH
CrpoeHne BemecTBa. XUMHUEcKas CBA3b, 26.09.

4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUsI 1 0 0 https://lesson.edu.ru/04/10
KOBaJICHTHOH CBsI3U. BoopoaHast CBs3b
BaneHnTHOCTB. DNEKTPOOTPULIATETHHOCTD. 03.10.
Crenenn okuciaenns. BemecTBa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS
[ToHsTHE O MUCTIEPCHBIX CUCTEMAX. 10.10.

6 VcTrHHBIE U KOJTOMAHBIE PACTBOPHI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 107151 BEILIECTBA B PaCTBOPE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus u HOMEHKIIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnyeckas CBSA3b HEOPraHUYECKUX
BEILECTB, PA3IMYHbBIX KJIACCOB

17.10.

https://lesson.edu.ru/04/10

Knaccudukanust XaMUYeCKUX peakiuii B
HEOPraHWYECKOM M OpraHuveCcKoi
XUMHUHU. 3aKOH COXPaHEHUsI MacChl
BEIIIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAIICHHS SHEPTUH MPU XUMHUYECKUX
peaxusax

24.10.

https://lesson.edu.ru/04/10

Ckopoctb peakiuu. OOpaTumblie
peakuu. XUMHYECKOE PAaBHOBECHE.
(Touka pocma) J1a6.pab.
«IKCTIEpUMEHTAIILHOE ONPEEICHIE
CKOPOCTH XUMUYECKON PEAKITUN

07.11.

https://lesson.edu.ru/04/10

10

IIpakTnyeckas padora Ne 1. «Bnusinue
pa3Iu4HbIX (PaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEAKIINI)

14.11.

https://lesson.edu.ru/04/10

11

DAeKTpoIUTHYECKAas! JUCCOLMALIUS.
[TonsiTue o BogopoaHom nokasatene (pH)
pactBopa. Peakuinu HOHHOTO OOMEHa.
I'upponus oprannyeckux u
HeopraHndeckux Bemiects. (Touka
pocma) J1a6.pab. «Onpenenenne pH
PacTBOPOB COJIEI»

21.11.

https://lesson.edu.ru/04/10

12

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [Tonstie 06 snektponuse
pacIuIaBoB U pacTBOPOB COJIEi

28.11.

https://lesson.edu.ru/04/10

13

KonTpoJsbHnasi padora no pasgeiny

05.12.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

((TeopCTI/I‘ICCKI/Ie OCHOBBI XMUMHHN»

14

Mertamisl, X MOJ0XKESHHUE B
[Teproauieckoi CUCTEME XUMHYECKHIX
snemenToB /I. 1. MenpeneeBa u
0COOEHHOCTH CTpoeHUst aToMOB. O01THE
dusznYeCcCKre CBOWCTBA METAIUIOB

12.12.

https://lesson.edu.ru/04/10

15

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH
PAI HAIIPSKEHUN METaJIOB

19.12.

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOUCTBA BaKHEHUIIINX
METaJUIOB (HATPHH, KaJIUi, KaIbIUH,
MarHui, alfOMUHUN) U UX COCTMHEHUI

26.12.

https://lesson.edu.ru/04/10

17

XHMHYeCcKHe CBOMCTBA IIMHKA, JKeJie3a U
UX COeOUHEHUU

09.01.

https://lesson.edu.ru/04/10

18

XHUMHUYECKUE CBOMCTBA XpOMa, MEIH U UX
COCIMHEHUN

16.01

https://lesson.edu.ru/04/10

19

IIpakTyeckas padora Ne 2. "Pemenne
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Meramab»"

23.01.

https://lesson.edu.ru/04/10

20

HCMeTaJ'IJ'II)I, X ITOJIOKCHUEC B
ITeproanyeckoil cucTeEMe XUMHYECKUX
anemenToB JI. . Menaeneera u
0COOEHHOCTH CTPOCHHUS aTOMOB

30.01.

https://lesson.edu.ru/04/10

21

®u3nyecKue CBOMCTBa HEMETAJIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIOpO/Jia, cephl, pocdopa u yriepoaa)

06.02.

https://lesson.edu.ru/04/10

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI
U UX COSTUHEHUN

13.02.

https://lesson.edu.ru/04/10

23

XuMHYecKue CBOKWCTBa a30T1a, hocodpa u

20.02.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

UX COEOUHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUHN

27.02.

https://lesson.edu.ru/04/10

25

[IprMeHeHNe BaKHENINX HEMETAILIIOB U
UX COEOUHEHNN

05.03.

https://lesson.edu.ru/04/10

26

O0001IeHNE U CHCTEMATH3aLKs 3HAHUI
o Teme «HemeTrannely. Berauciaenus mo
YPaBHEHUSAM XUMUYECKHUX PEaKLUl U
TEPMOXHUMHUYECKHUE PACUEThI

12.03.

https://lesson.edu.ru/04/10

27

IIpakTuyeckas padora Ne 3. «Pemienue
9KCHEPUMEHTAIbHBIX 33134 110 TEME
"HemeTtabt"»

19.03.

https://lesson.edu.ru/04/10

28

KonTpoabsHnasi pabora nmo remam
«Mertamae» 1 «HemeTamis»

02.04.

29

Heopr AHUYCCKHNEC U OPTaHNUYCCKUC
KUCJIOTHI. HGOpFaHI/I‘ICCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

09.04.

https://lesson.edu.ru/04/10

30

AM@oTepHbIe HeOpraHUYECKUe U
OpraHUYECKHUE COETUHEHUSI.
['eHeTnyeckas cBsi3b HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB

16.04.

https://lesson.edu.ru/04/10

31

POJ'IL XUMHUU B O6€CH€'—ICHI/II/I
9KOJIOTHYECKOH, SHEPreTUIECKON 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MCEOUIINHBI

23.04.

https://lesson.edu.ru/04/10

32

[IpencraBnenns 00 0OMUX HAYYHBIX
HpI/IHI_[I/IHaX HpOMBIH_IJICHHOI‘O HOHY‘-IQHI/ISI
Ba)KHEUIIINX BEIIECTB

30.04.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

33

YeoBek B MHPE BEIIECCTB U MAaTCPHAJIOB

07.05.

https://lesson.edu.ru/04/10

34

Xumusa u 3J0pPOBEEC YCIIOBEKA

14.05.

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon U.I'., Cnankos C.A.,
AxknnonepHoe obmectBo «M3aarensctBo «IlpocBemenne»,2021 r
Xumus, 11 knacc/ I'abpuensan O.C., Octpoymon U.I'., Cnankos C.A.,
AxkrnnonepHoe odmectBo «M3aaTenscTBo «lIpocsemienue»,2021r.

METOIUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

Xumusi(6a30BbIid YpOBEHB ). Peasm3arust 00pa3oBaHus: METOIMYECKOE TTOCOOHE
mstyanrens / Kasepuna A. A., [Tuuyruna I'.B.; nog pen.I'. B. ITuuyrunoii. M. :
OI'BHY «MuctutyT cTparerun passutus oopazoBanusi PAOy», 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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