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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
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
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHSI 00YYAIONINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpEIHEeTr0 OO0IIero o0pa3oBaHUsl CpeCTBAaMU Yy4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed MW MPUHILMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOmIMMH LEASIMH U HPUHLMIIAMHA CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKHU3Hb COLMYMA, HPOJOJDKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeAMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBICHU O CcTpoeHuHn BemecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB A0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl H (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B IIEKTPOHHbIN
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31 = TATAPCTAH



XUMHSD»  OOYyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpPOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 xkmaccos
3JIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAHUS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHMYEeCcKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCHEpPUMEHTA H
pelIeHUs TMPOTUBOPEUMH MEXAY HOBBIMU (akTaMHM U  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyyaroluxcs MPUHATHIE MPOTpaMMON IO XMMHMH TOAXOAbI K OIpPENEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHpoBaHHE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LEeJIed W3Y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
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JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW HW3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEJISAMM H3Y4YCHHS IIPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (OpMHUpOBaHME CHUCTEMBl XMMHMUYECKHX 3HAHUH Kak  BaxKHeien
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MNPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITEIBLHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LIeJIeld U 3a/1ad U3yYeHUs
IIpEeAMETA B IPOrpaMMe 110 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COAep>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSMH aKTUBHOTO IOJIYYEHHUS 3HAHUU M NPUMEHEHUS MX B PEANbHOW >KU3HU
JUTSl peLIEHUs] TPaKTUYECKHUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHMs MpoOJeM, MOoUcKa, aHanu3a U 00padOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OmbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
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BAXXHOC MECTO B TIO3HAHMM XHUMHH, a TaKXKe IS OICHKH C IIO3MIUI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYCECKHX
MIPOIIECCOB HA OPTaHW3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pPa3BUTHE ITO3HABATCIIBHBIX HHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COICP KAHMS;

(GbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOJIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJaromuxcs yOSKIEHHOCTH B  T'YMaHUCTHYECKOM
HAIIPaBJICHHOCTH XHMHH, ©€ BaXHOW pPOJM B PEIICHHH TJIOOAIBHBIX IPOOJIEM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHUSCKUX PECYpCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHW IS TPHHITHS TPAMOTHBIX PEIICHUHA B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM 1mIaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEAMETHD.

OO611ee YyuCa0 9acoB, OTBEAEHHBIX ISl U3YUEHUs] XMMHUH, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, coctaBisieT 68 dacos: B 10 kiracce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).
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COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECIUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA Psii. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHUE CBOMCTBA (pEaKlMU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TMIpATALIH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMmuyeckue  ceolcmea  (peaxyuu
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2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIEKAIUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKUA YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTsaubie Ta3el. HedTe u e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEeTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), mupoau3. I[IpomykTer
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEIIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE ITHIICHA
Y U3YYEHHUE €rO CBOMCTB.

Pacuérnebie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTHL. DTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJlJlTaMU, Ka4eCTBEHHAsi peakilusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [[pumeHenne rmuepruaa U TUIICHTIIMKOIISL.

@deHoJ: CTPOCHHME MOJIEKYJbl, (PU3WYECKHMe ¢ XHUMHUUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEAKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KaueCTBEHHbIC PEAKIINN), TIOJIyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue JJis Kjacca KUCJIOT, peakius dTepudUKalnm), MoaydeHrue u MpuMeHECHHE.
CreapuHOBasi M OJIEMHOBAs KHMCJIOTHI KaK MPEJACTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTH BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHCTBHE.
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Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonorunueckas
POJIb KUPOB.

YrneBonpl: cocTtaB, KjiaccU(UKaUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okmcieHne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmala U
Henono3bl.  Pu3nyeckue M XMMHYECKHE CBOMCTBA Kpaxmaia (TUApoJius,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcusmom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIDHBIE coelnuHEeHMs. llepBruuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OElIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALS U MOJTUKOHIEHC ALK

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B IIEKTPOHHbIN
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31 = TATAPCTAH



DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3arus MeXnpeIMETHBIX CBA3CH MPU M3yUYECHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBISIETCS YEpPEe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccH(HKAIs, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHIL.

TexHonoTHs: TNHINEeBBIE MPOAYKTH, OCHOBBI PAlMOHATBHOTO THUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.
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CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHAsi HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnast cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuoauyeckas cucteMa XuMUYecKux 3nmemeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMUYECKHAE PACUEThI, PACUE€Thl C HCIOJIB30BAHUEM IIOHATUSA «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosnoxkenne HemetayuioB B Ilepuwogmueckoi  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
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du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprMeHEeHNE BAKHENIIIMX HEMETAIUIOB U X COCITMHEHUMN.

Meramnel. Ilonoxenne meramnoB B [leprognueckoil cucremMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUAN Pl HAIPSYKEHUI METaJUIOB.

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

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE pEeaKI[Mi Ha KATHOHBI METAJIIOB).

PacuétHble 3anaumn.

Pacuétbl mMaccel BelllecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET PUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0O€CrieUYeHUM DKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJY4YE€HUS BaXKHEHIIIMX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

XuUMHST U 30pOBBE YEIIOBEKA: MpaBWJIA HCIMOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.
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Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed Npu  HM3y4yeHUM  oOmed u
HEOpraHW4YecKor XuMuM B 11 Kiacce ocylIeCTBISIETCS YEpe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOIIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

dusnka: MaTepusi, SJHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PATHOAKTUBHOCTh, MOJIEKYJIA, YHEPIe€THUECKUI YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, IPOU3BOJICTBO KOHCTPYKIIHMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU NESITEIHHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIECAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI HHAUBUIAYAIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeILHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW U  APYIHMX BHJAAX
JEATEIIbHOCTH;
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YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAJILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3yUEHHUIO0 MPOodecCruid pa3IuvaHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccuu W peanu3anid COOCTBEHHBIX JKU3HCHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

DKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIE30BAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIMX BPEH  OKPYKAIOUIEH
IPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YeJOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BAXXHOM POJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, pEIICHUHU TT100aNbHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
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YCIEIIHOTO TPyJa M SKOJOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAHMUSI CYIIHOCTH METOJIOB
MO3HAHMS, WUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydaeMble 3HAHUA I aHAIHU3a U OOBSICHEHHsI SIBIICHUH OKPY’KAIOIIEero MUpa U
MPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHUS HA
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JAaHHBIX C LEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus mpooJieM B pealbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTEepeca K MO3HAHMIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephbIBHOMY O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JESITEBHOCTH.

METAINPEAMETHBIE PE3YJIbTATbDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHBIC MOHATHS, OTPaXKaIoIIne
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNe, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATbHOM KOMIIETCHITMH O0yUJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCTIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaABaTeJbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrH4YecKmne JecTBUSI:
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CaMOCTOSITENNFHO ~ (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C TOCTABICHHBIMU LEISAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIICIIATh XapaKTEpHbIE MPU3HAKKA TOHATHM W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS /ISl OOBSICHEHUS! OTACIBHBIX (PaKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JAECIYKTUBHBIE, I10
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

INPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CUMBOJI) DJI€MEHTa, XHUMHuYeckas (opMysa, YpaBHEHUE XUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC TIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE eliCTBHS:

BJAJETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHMUS BEIIECTB U XUMHYECKUX
pEeaKLunii;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HaHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABHILHOCTU
BBICKa3bIBAEMBIX CYXICHUI;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HhopMyIupoBaTh
0000IIEHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YyJIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabdora ¢ ungopmaunmeii:
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OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJIsSIpHAsi JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OOPMALIMIO PA3TUYHBIX BHJIOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTH;

dbopMynTUpoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW [UIsI BBINOJHEHUS YYEOHBIX 3ajad
OIpENENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBA IHpu paboTe cC
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaAMeTHble ((du3nueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OBgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3aa4H;

BBICTYIIaTh C MpE3EHTalUell pe3yJbTaTOB IO3HABATEIbHON JIE€ATEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluy y4eOHOro npoekTa u (hopMyaupoBaTh BbIBOJbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIAEAOBAHUI MYyTEM COIVIACOBAHUS TMO3ULMN B
X0J1e 00CYXK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensia €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJJTHEHMHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOaHAJIM3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI
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10 KIIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, POJIU XHUMHUU B TIO3HAHUU SIBJICHUUN
npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHYTass U COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJIIPHBIM O00BEM, YIJIEPOJHBIA CKENeT, (PYHKIMOHAbHAs TIpyIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHI PsiJ, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOZ M Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBaxX, COCTaBe, MOJYyYECHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAMHEHNU;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XHMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBATh MOJIETM MOJIEKYJl OPTraHMYECKHX BEUIECTB JI WILTIOCTPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynne CoelWHEHUN (yriaeBOIOpOAbl, KHCIOPOA U a30TCOAEpIKalliue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematudeckoir Homenkiarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITWIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopManbIerus], aleTaablIeru, MypaBbUHas
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KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsSI KUCJIO0TA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, yMEHHS OMNPENCISTh BHUABI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHMUS
oprannueckux BemiectB A. M. BytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
rmneprH, (EeHoJ, aleTalbIeTH, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

chOpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOM 3HAaHUM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0O0OpPYJOBaHUEM, a TaKXe IMpaBWiia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TMPEJCTABIATh PE3YJIbTATHI
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XUMHYECKOTO JKCIIEpUMEHTa B (OopMe 3alucCH YpPaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUUYECKYIO
uHPOpMAIIMIO, TIONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUja  JKOJOTHUYECKH
[EJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBILICHUSI M TPEAOTBPAILCHUS HX BPEIHOTO BO3JCUCTBUS Ha OPraHU3M
YeJI0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAxX ITO3HAHHUS BEIIECTB U
XUMHYCCKHX SIBJICHHIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHWMHUHA B TO3HAHWM SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBSI3b
(KoBajieHTHasi, MOHHAs, METaJUIMYECKas, BOJOPO/IHAS ), KpUCTAUIMYECKas peiieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON AuccouManuu, nepuognueckur 3akoH [[. M. Menneneesa,
3aKOH COXPAaHCHHUS MACCHhI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS SHEPTUU
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pU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlUe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM MCIIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BeIlleCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUThEBAS COJ/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSX, THUII
KPUCTAUTMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJJINYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHUYECKUX BEIIECTB MO HX COCTaBy K ONpPEACTIEHHOMY KiaccCy/TpyIre
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEpHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
N. MenaeneeBa u 1€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumudeckux snemenToB JI. M. MenneneeBa, WCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUUECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUU
I10 IepuoaaM u rpymnnam llepuoanueckor cucTremMbl XUuMHYECKUX d1eMeHTOB /[]. 1.
Menneneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHUYECKHE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
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c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTETEeHEHW OKHMCIEHHUS 3JEMEHTOB, 00paTUMOCTU
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA;

cOPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIONIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN IMOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOIO OasiaHca
ATUX PEaAKIUM;

c(OPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeaKlMU OT PA3IUYHBIX (PAKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aercTsus (nmpuHuui Jle latense);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaK)ke€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOUIMX B PeaKUuu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TIpaBuia MOJIb30BAHUS XUMUYECKOM
MOCy/I0Ol U JIabOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBHIMOJHATH XUMUYECKHM
DKCIIEPUMEHT (pa3J0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENeHHe Cpebl PacTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOPa, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cyib(par-, KapOoHaT- H
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO
temam «Metaiub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
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Oe3omacHOCTH TIpU OOpAIllEHNH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pPYI0BaHUEM,
NOPEJCTaBISATh PE3yJabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUl W (OPMYyITUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKAaIWH, IHTEpHET U APYTHX);

C()OPMUPOBAHHOCTb ~ yYMEHHUH  COONIOATh  MpaBWiIa  HKOJIOTUYECKHU
1EeJIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIEJIAX
COXPaHEHHUSI CBOETrO 3JI0POBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTh BO3EHCTBHS HA KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHATs Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPEAOTBPALLICHUS UX BPEIHOIO BO3ACHCTBHS HA OPraHU3M YEJI0BEKA,

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsI: YMEHHE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYAlOLIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3amucu XMMUYECKHX

dbopmy.

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. N INIEKTPOHHbIN
Crpanuua 1 13 8. Ctpanuua cospgara: 31.08.2023 13:31 = TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3ieioB dyekTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpaMmbl Bceero o0pa3oBaTejibHbIE PeCypChI
padoThI padoTshI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpeameT opranuveckoit
xumuH. Teopust CTpoeHHS .
1.1 P p . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpFaHquCKI/IX COCOINHCHNU
A. M. bytneposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
[IpenenbHbIEC YIIIEBOAOPOIBI .
2.1 e 4 HOPOA 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBI
HenpenensHubie
2.2 YTJI€BOOPOIbI: ATKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaIMCHBI, AIKUHBI
ApomaTtudeckue .
2.3 POMATHHCCKH 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJIEBOJIOPO/IBI
[IpupoiHbIE ICTOUYHUKHT
2.4 YII€BOJAOPOAOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B JIEKTPOHHBIN
Crpanuua 1 w3 8. CTpaHuua cosgana: 31.08.2023 13:31 m¥ TATAPCTAH



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/

3.1 Cruprel. ®enon 3 https://resh.edu.ru/subject/lesson/4769/start/150550/
3.2 Ambneruypl. Kapborossre 7 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCHOTHL. CII0XKHBIE AHUPBI
3.3 VriaeBonsl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro mo pazneny 13

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

AMUHBI. AMUHOKHUCIIOTHI.

41

benku

Hroro no pasaceiny

3

3

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

Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUSA

[Tnactmaccel. Kayuyku.

51 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bomaokna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO HACOB 34 2
I[1O ITPOTPAMME
[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B JIEKTPOHHBIN
m® TATAPCTAH
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CTpoeHue aToMOB.
[lepuoauueckuii 3aKoH U
1.1 [Tepunonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XHUMHYECKHX dJIEMEHTOB J].
W. Menneneena
12 Crpociie peliecTsa. 4 https://resh.edu.ru/subject/lesson/6479/start/150989/
MHoroo6pa3ue BeecTs
https://www.yaklass.ru/p/himija/11-

1.3 XUMHYECKUE PEAKIIUU 6 1 1 klass/khimiche_s!<aia—_lf ineti!<a—- . .
6995740/klassifikatciia-khimicheskikh-reaktcii-po-
raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-

ViToro o paszeny 13 klass/khimiche_s!<aia—_l$ineti?<a—_ _ )
6995740/Kklassifikatciia-khimicheskikh-reaktcii-po-
raznym-priznakam-6964758

Pa3nen 2. Heoprannuyeckasi xumust
https://www.yaklass.ru/p/himija/11-

2.1 Mertannsl 6 1 klass/kharakteristika-metallov-7200709/metally-
obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-

2.2 Hemeramier 9 1 1 klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-nemetally-

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B I/IEKTPOHHbIN
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

CBs13b HEOPraHUUYECKUX U

6852268

2.3 2 https://resh.edu.ru/subject/lesson/5913/start/151347/
OpFaHI/I‘IeCKI/IX BCIICCTB
Hroro no pasgeny 17 https://resh.edu.ru/subject/lesson/5913/start/151347/
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMHS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/5452/start/150796/
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5452/start/150796/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoanyecTBO 4acoB Jara
JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KoHTpoJibHBI MpakTuyeckun H3Yy4Y€HH
o0pa3oBaTe/ibHbIE PeCYPChI
n 0 e padoThl e padoThlI |
[Ipenmer
OpraHN4eCKON XUMMUH, 1 https://resh.edu.ru/subject/lesson/6149/main/17040
e€ BO3HUKHOBEHHE, o/
pa3BUTHE U 3HAYCHUE
Teopus crpoenus
OpFaHI/IquKI/IX . .
. https://resh.edu.ru/subject/lesson/6149/main/17040
coenuuennii A. M. 1 o/
Bbytneposa, eé o
OCHOBHBIE ITOJI0KEHUI
[IpencraBnenue o
KJIacCU(PUKALINH
OpraHNYeCcKux
BEIIECTB. . .
https://resh.edu.ru/subject/lesson/6149/main/17040
Homenknarypa 1 0/
(cucremaTuveckas) u -
TPUBHUAIIbHBIE
Ha3BaHUS
Opl"aHI/IquKI/IX BCIIICCTB
AJIKaHBI: COCTaB U .
https://resh.edu.ru/subject/lesson/6151/start/14999
CTpOEHHE, 1 3
TOMOJIOTUYECKUH P -
[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B JIEKTPOHHBIN
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https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

Meran u 3Tad —

MPOCTEUIIINE 1 https://resh.edu.ru/subject/lesson/6151/start/14999
HpeICTaBUTEITH 3/

AJIKaHOB

AJIKEHBI: COCTaB U 1 https://resh.edu.ru/subject/lesson/5412/start/21256
CTPOEHUE, CBOKCTBA 3/

OTUJIEH U IPOIUIIEH —

MPOCTEUIIINE 1 https://resh.edu.ru/subject/lesson/5412/start/21256
IPEICTABUTEH 3/

AJIKEHOB

[IpakTuueckas pabora

Ne 1. «Ilony4yenue 1 1 https://resh.edu.ru/subject/lesson/5412/start/21256
ATUJICHA U U3YYECHUE 3/

€ro CBOMCTB)»

AJKaaueHsl.

byranuen-1,3 u

MeTunoyranuen-1,3. 1 https://www.yaklass.ru/p/himija/10-

[Monyuenue klass/uglevodorody-6579439/alkadieny-6899278

CUHTETUYECKOTO
KaydyKa U pe3UHbI

AJIKWHBL; COCTaB U
0COOEHHOCTH

CTpOCHUS, -
https://www.vaklass.ru/p/himija/10-

1 klass/uglevodorody-6579439/alkiny-svoistva-

TOMOJIOTUYECKUH PS/I.

Antetuien — . .
H L poluchenie-primenenie-6899279
HpOCTeI/IIHI/II/I
Hpe,[[CTaBI/ITCJ'H:
AJIKUHOB
[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P. B JIEKTPOHHBIN
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https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279

Briuucienus no

https://www.vaklass.ru/p/himija/10-klass/reshenie-
raschetnykh-zadach-6888498/vyvod-

1 ypaBHeHI/IIOu molekuliarnoi-formuly-po-plotnosti-i-massovoi-
XUMHIYCCKON peaKIiH dole-khimicheskogo- -6874541
ApeHsbl: OeH30/I U
p https://resh.edu.ru/subject/lesson/4775/start/15049
12 Tos1yos1. Tokcn4HOCTh 4/
apeHOB o
I'eneTnueckas cBsI3b
HEBOLODOLOR https://www.yaklass.ru/p/himija/10-
13 T FOPOLIOB, klass/uglevodorody-6579439/uglevodorody-v-
HPHHAICHATIIX K prirode-6917422
Pa3IMYHBIM KJaccam
IIpupoansie
HNCTOYHUKHU
JIEBOJIOPOIOB: .
ZIFH onHIfI)ﬁ - https://www.yaklass.ru/p/himija/10-
14 pHp klass/uglevodorody-6579439/pererabotka-nefti-i-
HONYTHBIC HETAbIC okhrana-okruzhaiushchei-sredy-6899731
rassl, He)Tb U
MIPONYKTHI €€
nepepaboTKu
[IpupoaHbie
HNCTOYHUKHU
JIEBOJOPOIOB: .
Z{rn o HIifI - https://www.yaklass.ru/p/himija/10-
15 pHpoa klass/uglevodorody-6579439/pererabotka-nefti-i-
TIOMYTHBIE HEQTAHEIE okhrana-okruzhaiushchei-sredy-6899731
rassl, HeTh U
MPOAYKTHI €€
nepepadoTKu
16 KonrtponsHas pabora https://www.yaklass.ru/p/himija/10-

[loKyMeHT cosaaH B anekTpoHHoi dpopme. Ne 81 ot 31.08.2023. WcnonHutens: KOcynosa J1.P.
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https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422

o pazzaeny
«YTIeBOAOPOAB»

klass/uglevodorody-6579439/uglevodorody-v-
prirode-6917422

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:

https://resh.edu.ru/subject/lesson/4769/start/15055

17

METaHOJ ¥ 3TaHOIL. o/

Bonopoanas cBsi3b

MHoroaToMHBIE o )

CLUDTEL https://www.yaklass.ru/p/himija/10-klass/spirty-
18 PTbL fenoly-6580873/mnogoatomnye-spirty-

STHIICHITAKOIE 1 etilenglikol-glitcerin-6582929

FJII/IllepI/IH

deHot: cTpoeHUE

MOJICKYIbI, .

https://resh.edu.ru/subject/lesson/5727/start/15057

19 ¢busnveckue u 7/

XAMHYECKHE CBOMCTBA, o

MIPUMEHEHUE

AJnbpaeruasr: .

https://resh.edu.ru/subject/lesson/4776/start/15060

20 dbopManbaerua u 4

aneTanpaerua. AeTod -

OIHOOCHOBHEBIE

MpeeIbHbIC https://www.yaklass.ru/p/himija/10-klass/aldegidy-
21 KapOOHOBBIE KUCIIOTHI: ketony-karbonovye-kisloty-6780279/karbonovye-

MYypaBbUHAS U kisloty-karboksilnaia-gruppa-6795067

YKCYyCHas

[TpakTuueckas pabota _— .

Ne 2. «CrolicTa https://www.yaklass.ru/p/himija/10-klass/aldegidy-
22 - ketony-karbonovye-kisloty-6780279/karbonovye-

pacTBopa YKCYCHOM
KHCIIOTBI»

kisloty-karboksilnaia-gruppa-6795067
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067

CreapuHoBas u
OJICMHOBAsI KMCIIOTBI,

https://www.vaklass.ru/p/himija/10-klass/aldeqidy-

ketony-karbonovye-Kkisloty-6780279/svoistva-

23 KakK MpeJICTaBUTENIN 1 .. ;

5 poluchenie-i-primenenie-nasyshchennykh-
BBICIIIIX KAPOOHOBBIX odnoosnovnykh-karbonovy -6777549
KHCIIOT
Mpb11a Kak coJiu -
BLICLIIX KADGOHOBLIX https://www.yaklass.ru/p/himija/10-

24 P 1 klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-
KHCJIOT, KX MOIOIIIEE 6876211
JIIEUCTBUE
Crnoxwble 3(UpbI Kak
MPOU3BOAHBIE https://www.yaklass.ru/p/himija/10-

25 KapOOHOBBIX KHCIIOT. 1 klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-
I'uIpoan3 CI0XKHBIX svoistva-slozhnykh-efirov-6813179
a¢upoB
Kupsr: runponus, -
OUMOHCHIC https://www.yaklass.ru/p/himija/10-

26 6p ’ 1 klass/slozhnye-efiry-i-zhiry-6850158/zhiry-

MOJIOTHYECKasi POJib 6849681
KHUPOB
VYTaeBosl: COCTaB,
KJIacCU(PUKAIIHS. .
BaskHeiime https://www.yaklass.ru/p/himija/10-

27 ) 1 klass/uglevody-prirodnye-soedineniia-
TpeACTABITCIH. 6835083/Klassifikatciia-uglevodov-6828518
TJII0K03a, PPYyKTO3a,
caxaposa
Kpaxman n nemnonosa https://www.yaklass.ru/p/himija/10-

28 KaK MPUPOIHBIC 1 klass/uglevody-prirodnye-soedineniia-
IOJIUMEPHI 6835083/krakhmal-tcelliuloza-6843938

29 KonTtpomnsHas pabora 1 1 https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938

10 pa3aeny klass/uglevody-prirodnye-soedineniia-
«Kucnopocoaepxaliy 6835083/krakhmal-tcelliuloza-6843938
€ OpraHu4ecKue
COEJIMHEHUS»

30 AMUHBI: METHJIAMHUH U 1 https://resh.edu.ru/subject/lesson/4743/start/15074
aAHWUJIUH 2/
AMMHOKHUCIIOTBI KaK
am(oTepHbIe

31 OpraHNu4eCcKue 1 https://resh.edu.ru/subject/lesson/4743/start/15074
COCJIMHCHMS, UX 2/
OHMOJIOTHYeCcKOe
3Hauenue. [lentuabl
besticn Kak HpHpOAHEIC https://resh.edu.ru/subject/lesson/4743/start/15074

32 BBICOKOMOJICKYIISIPHBIE 1 Y
COCANHCHUA
OCHOBHBIE TOHSATHS

33 XUMUU 1 https://resh.edu.ru/subject/lesson/6296/start/21258
BBICOKOMOJIEK yJIAPHBIX 9/
COEMHEHHI
OCHOBHBIE METO/IbI
CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX 1 https://resh.edu.ru/subject/lesson/6296/start/21258
COETUHEHU. 9/
[InacTmaccel, KaydykH,
BOJIOKHA

OBUIEE KOJIMYECTBO 34
YACOB I10 [TPOT'PAMME
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Konrpoabsnel  IIpakTuuyecku

JlaTa
H3y4YeHH
|

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

XUMHYECKUN DJIEMEHT.
ATOM. DileKTpOoHHAas
KOH(HUTypamus aTOMOB

[leproauueckuii 3aKoH 1
Ilepnonuueckas cucrema
XUMHNYCCKHUX 3JICMCHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOU
TEOPHUEN CTPOECHUS
aTOMOB

https://resh.edu.ru/subject/lesson/6479/start/1509
89/

https://resh.edu.ru/subject/lesson/6479/start/1509
89/

3aKOHOMEPHOCTHU
N3MEHEHHS CBOMCTB
XAMUYECKHX DJIEMECHTOB
1 UX COeIUHCHHU 11O
rpyIIaM U MepUuoIaM.
3HaueHue
MEPUOINYECKOT0 3aKOHA
W CUCTEMbI XUMHYCCKUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HayKu

Crtpoenue BeniecTsa.
XUMHUECKas CBSI3b, e

https://resh.edu.ru/subject/lesson/6479/start/1509
89/

https://www.vaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

BU/IbI; MEXaHU3MBI
oOpa3zoBaHHs
KOBQJICHTHOH CBSI3H.
BomoponHas cBsi3b

veshchestva-6927604/elektronnaia-priroda-i-tipy-
khimicheskoi-sviazi-elektrootritcatelnost-
6926170

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOCT
b. CTeneHb OKUCIICHHS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUSA

[TonsiTue 0 AUCTIEPCHBIX
cucremMax. MIcTHHHEIE U
KOJIJTOUTHBIE PACTBOPBI.
MaccoBas 1o
BEILIECTBA B pACTBOPE

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
COE€IUHEHMH.
I'eneTnyeckas CBsI3b
HEOPTraHUYECKUX
BEIIECTB, Pa3TUIHBIX
KJIacCOB

https://resh.edu.ru/subject/lesson/6332/start/1510
21/

https://resh.edu.ru/subject/lesson/4939/start/1511
34/

https://resh.edu.ru/subject/lesson/4938/start/1511
07/

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYeCKOu 1
OpraHU4YeCKON XUMHH.

https://resh.edu.ru/subject/lesson/4938/start/1511
07/
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

3aKOH COXpaHEHUS
MacChl BEIIECTB; 3aKOH
COXpaHEHHs U
NPEeBpAIICHHs YHEPTUH
IPU XUMHYECKUX
peaKmsax

CKopocThb peakIui.

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-

d ObpatMEIe peakiH, khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
KHMHICECKOE paBHOBECHE skorost-reaktcii-6964759
ITpakTnueckas pabora Ne https://www.yaklass.ru/p/himija/11-

10 1. «BnusiHre pa3auyHbIX klass/khimicheskaia-kinetika-6995740/skorost-
(hakTOpOB HA CKOPOCTH khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
XUMUYECKOI peaKLUM» skorost-reaktcii-6964759
DNeKTpoNIUTHYECKast
mucconmanud. Ilogarue o
BOIOPOJHOM MOKA3aTCIIC https://www.yaklass.ru/p/himija/11-

11 (pH) pactBopa. Peaxiuu klass/khimiia-rastvorov-

HOHHOTO OOMeEHa. 7109506/elektroliticheskaia-dissotciatciia-

I'uaposn3 opraHnYecKux vodorodnyi-pokazatel-ph-rastvora-7048767

nu HeopraHI/I‘-I€CKI/IX

BEIIECTB

OKHUCIIUTEBLHO- .
https://www.yaklass.ru/p/himija/11-

BOCCTaHOBHTEIILHEIE —— -

12 k. TloHsTHe o6 klass/okislitelno-vosstanovitelnye-protcessy-
PeaKiiy. 110 ©o 7170109/0okislitelno-vosstanovitelnye-svoistva-
SJICKTPOJIM3C paCIIaBOB metallov-a-grupp-medi-i-zheleza-7224309
U PacTBOPOB COJIEH

13 KonrtponsHas pabora no https://www.yaklass.ru/p/himija/11-
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764

pazaeny «Teopetnueckue
OCHOBBI XUMUI

MeTaiisl, UX I0J0KEHUE
B [lepnoanyeckou
CHCTEME XMMHYECKHX
anemeHToB /I. U.

klass/khimicheskaia-kinetika-
6995740/okislitelno-vosstanovitelnye-reaktcii-
6984764

https://www.vaklass.ru/p/himija/11-

14 Menpeneesa u klass/kharakteristika-metallov-7200709/metally-
OCOOCHHOCTH CTPOCHUS obshchie-svoistva-metallov-7183914
aromoB. O0mue
(bu3uvecKre CBOMCTBA
METAJUIOB
CIuiaBbl METAJIJIOB. .
. https://resh.edu.ru/subject/lesson/3493/start/1512
15 DNEKTPOXUMHUECKUN Psijt 13/
HaNpsHKEHUNA METAJIOB T
XUMHUYECKHE CBOMCTBA
Ba)KHEHIIMX METAILIOB https://www.yaklass.ru/p/himija/11-
16 (Hatpuii, Kanui, klass/kharakteristika-metallov-
KaJbLW, MarHui, 7200709/0bshchaia-kharakteristika-metallov-ia-
ATIOMUHUI) U UX iiia-grupp-7183916
COCTMHCHUN
X o https://www.yaklass.ru/p/himija/11-
NMHYECKHE CBOICTBA .
17 DOMA. MO 1 HX klass/kharakteristika-metallov-
POMa, MEt 7200709/0bshchaia-kharakteristika-metallov-iv-
COCMHCHAN viiib-grupp-7236722
X o https://www.yaklass.ru/p/himija/11-
HUMHUYECKHE CBOICTBA .
klass/kharakteristika-metallov-
18 [IMHKA, JKejie3a U BX

COETUHEHUN

7200709/0bshchaia-kharakteristika-metallov-iv-
Viiib-grupp-7236722
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722

[TpakTuyeckas padora No
2. "Pemenne

https://www.yaklass.ru/p/himija/11-

19 AKCIIEPUMEHTAIIbHBIX 1 klass/kharakteristika-metallov-7200709/splavy-
3a7a4 10 TEME metallov-7224314
«Metamias»"

Hemeramisl, ux
MMOJIOKEHHUE B o
I . https://www.yaklass.ru/p/himija/11-
€PUOINYECKON CUCTEME o
20 B —— 1 klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-nemetally-
. . MenneneeBa u 6852268
0COOEHHOCTH CTPOCHHS
aTOMOB
dusnueckue cBOMCTBA
HEMETAJIJIOB. https://www.yaklass.ru/p/himija/11-

21 AJITOTpOIHS HEMETAILJIOB 1 klass/kharakteristika-nemetallov-

(Ha mpuMepe KHUCI0poa, 7269055/khimicheskie-elementy-nemetally-
cepsl, pocdopa u 6852268

yriiepoa)

XHUMHUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/11-

22 raJIor€HOB, CEPBI U UX 1 klass/kharakteristika-nemetallov-
COeIMHEHHNH 7269055/nemetally-via-gruppy-7265029
XHUMHUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/11-

23 a3ota, Gocodpa u ux 1 klass/kharakteristika-nemetallov-
COCTMHECHUN 7269055/nemetally-va-gruppy-7265028
XHUMHUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/11-

24 yriaepoja, KpeMHHUsSI U UX 1 klass/kharakteristika-nemetallov-
COCIMHEHU 7269055/nemetally-iva-gruppy-7265027

25 [IpumeHeHne 1 https://www.yaklass.ru/p/himija/11-
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

BaXKHEUIIINX HEMETAIIIOB
U UX COCOUHEHUN

O06001IeHne 1
CHCTEeMaTH3alus 3HaHUI
o Teme «HemeTramien.
Breraucnenus 1o

klass/kharakteristika-nemetallov-
7269055/khimicheskie-elementy-nemetally-
6852268

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

26 YPaBHEHUAM 7269055/khimicheskie-elementy-nemetally-
XUMHMYECKUX PEaKLUi 1 6852268
TCPMOXUMHUYCCKUC
pacyEThI
[IpakTuueckas padota No
3. «Pemenue _
https://resh.edu.ru/subject/lesson/5939/start/1513
27 AKCIIEPUMEHTAIILHBIX 20/
3a7a4 1Mo TeMe
"HemeTamanl"»
Kontponbnas pabota mo https://www.yaklass.ru/p/himija/11-
28 TemMaM «MeTamiel» 1 klass/kharakteristika-metallov-7200709/splavy-
«HeMmeTaLiey metallov-7224314
Heoprannueckue u
OPTAHIHCCKHE KHOTOTHL. https://resh.edu.ru/subject/lesson/5913/start/1513
29 Heopranudeckue u 47/
OpraHUYECKUE
OCHOBaAHUA
AmpotepHbIe
30 HEOPraHUYECKUE U https://resh.edu.ru/subject/lesson/5913/start/1513
OpraHUYECKUE 47/
COCMHCHHS.
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/splavy-metallov-7224314
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

I'eneTnueckas cBSI3b
HEOPraHWYECKUX 1
OpraHUYECKUX BEIIECTB

31

Ponbs xuMuu B
oOecrieueHUN
JKOJIOTHYECKOM,
SHEPreTUYECKON 1
MHIIEBON OC30ITaCHOCTH,
Pa3BUTUHU MEAUITUHBI

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

32

33

[IpencraBnenus 06
OOIINX HAYYHBIX
MPUHIIHAIIAX
MPOMBIIUICHHOTO
MOJTY4EHHS BKHEHIITNX
BEILIECTB

YenoBek B MUpE BEUIECTB
U MaTepUaJoB

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

XuMUA U 310pOBbE
YeJoBeKa

34

https://resh.edu.ru/subject/lesson/5452/start/1507

96/
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https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pymzutuc.I'.E

Xumus . 10 kmacc: yued s obmeoopazosar. oprauzanuii / I.E.Pym3utuc ,
@d.I".denpaman. — 6-¢ uzn. — M. : [Ipoceemnienue , 2019.- 224 c.: . — ISBN 978-

5-09-071789-2.

Pymsutuc.I'.E

Xumus . 11 knacc: yue0 s o0meoopazonar. oprauzanuii / I'.E.Pyn3utuc ,
@.I". ®enpaman. — 6-e uzn. — M. : [Ipocsemenwne , 2019.- 223 c.: wr. — ISBN 978-

5-09-071856-1.

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

["apa H. H. Xumus. Ypoku B 10 kiacce : yue6. nocodue jyist o61eoopa3oBar.

opranuzanuii / H. H. I'apa. — 2-e u3n., nepepadb. — M. : [Ipocsemenue, 2015. —
112 ¢. — ISBN 978-5-09-030603-4.
I"apa H. H. Xumus. Ypoku B 11 kiacce : mocodue aist yunrenei o0meo0pa3osar.

yupexaenuit / H. H. I'apa. — M. : [Ipocsemenune, 2009. — 93 c. — ISBN 978-5-

09-018981-1.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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https://onlinetestpad.com/ru/tests Onnaiin Tect PAD ( oHaiiH KOHCTPYKTOP
TECTOB, OMPOCOB, KPOCCBOP/IORB)
https://geo-oge.sdamgia.ru/ oOpa3oBaTebHBIH TOPTA IS IOATOTOBKH K

sk3ameHaM u BIIP
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