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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickori denepanumny, TpeboBaHUN K pe3ylibTaTaM OCBOCHUS
benepanbHOl 00pa30BaTEIIPHOM MPOTPaMMBI  CPEAHEr0 00IIero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DegepaibHOM  rOCyJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KonHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
®denepanuy, peaqu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOJIOkeHU «CTparerun pa3BUTHS BocOuTaHusd B Pocculickoit
@®epneparuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIpPEIeICHHIO
oOmieit crpaTerun 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHble nonoxkenuss ®I'OC COO o B3auMO0OOYCIOBIEHHOCTU LEJEH,
CoNlep KaHMsl, pPe3yJbTaTOB OOy4deHUss W TpeOOBaHWM K YpPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMOoe BBIITYCKHUKaMHU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHIYXHT 3aBEpUIAIOLIMM 3TalloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIHUX
IEJIOCTHOM CHCTEME XUMHUYECKOTO 00pa3oBaHUsA. OJTH I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YEJIOBEeKa, a TaKKe SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercs xXumuuyeckoe oOpa3zoBaHUE
OoOy4JaromuXxcs Ha YPOBHE CPEAHETo 001ero o0pa3oBaHus CPEICTBAMH YUE€OHOTO
npeaMera «XHUMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUsS B
NO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW KMU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOmMX wHenedl MW MPUHLHIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 pojib B
COBPEMEHHOW IUBUIIM3AIIMM, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATIBHOIO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOIO MPEJACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOBI M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHH Ha OCHOBE MOHMMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aWMOCBS3U MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOI 4aCThI0O MUPOBOM KYJIBTYPhl, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO
TpyJla ¥ >KM3HH KaxJI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3yjaresibHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIIeHHE
rJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ OOmMIMMHU LEISIMH M OPUHLHKIAMHU CPEIHEro O0OIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMa, IPOJOJIKECHHUS
00pa30BaHUs B pa3IMYHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannveckas xumusi» U «OOwWas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM 10 HEOPTaHWYECKON XMMHUH (C BKIIOUEHHUEM 3HAHHUU U3 00IIeld XuMuu) U
opraHnyeckol xumuu. @opMHUPOBaHUE JAHHOM CUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecleynuBaeT BO3MOXXHOCTb PAacCCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMus» chopMmupoBaHa B IporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOJXO0Ja K H3Y4YeHHI0 Yy4eOHOro Marepuania u oO0yClOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpeleTEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpPraHMYecCKOW XHWMHHM BELIECTBA
paccMaTpHBAaIOTCd HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHWYeCKHX
COCIMHEHUW, a TakXe€ Ha YPOBHE CTEPEOXMMHUYECKUX M BJIEKTPOHHBIX
OpeJCTaBlIeHUd O cTpoeHun BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
aKTUBHBIX COEIMHEHHH. B Kypce OpraHuueckoil XHMHHM TOJYyYarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHMs MEPBOHAYAIHLHBIE
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[lon HOBBIM yrioMm 3peHHss B TIpeaMere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsd W3YYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0miero oOpa3oBaHUs
TEOPETHUYECKHi MaTepuadl u (AKTOJIOTHMUYECKHE CBEIACHHMS O BEIIeCTBaX U
XUMHYECKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYyYarOIIMMCSl MPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTHYECKUX MO3ULUH,



rIy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMI STOro 3akoHa — OT
obo0marome 10 00BICHSIONMIECH U MPOTHO3UPYIOIESH.

Envnas cucreMa 3HaHUN O Ba)XKHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOICTBaX W MPUMEHEHUHU, A TAKKE O XUMHUUYECKUX PEAKLMIX, UX CYUHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus jJomnojHsgercs B Kypcax 10 um 11 knaccos
IIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJbTYpPOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBA3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEJIBHOM M IPAKTHYECKOU
NESATENbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHUS K IIpolieccy
TBOpUYECTBA B O0JACTH TEOPUU M NMPAKTUUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH MHPOPMAIUIO U
IPUMEHATh €€ I IIONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
¢opMupoBaHrue y 0O0yYaromUXCS MHUPOBO33PEHUYECKOW OCHOBBI JUIsl MOHUMAaHUS
¢unocodckux uleH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHWYECKOro U
OpPraHMYecKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HUX COCTABOM H
CTPOEHUEM, TI03HABAEMOCTh MPHUPOJHBIX SBICHUNA NyTEM OSKCHEpPUMEHTa W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (DakKTaMU U  TEOPETUUECKUMHU
IPEINOChUIKAaMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpoleM cOepeKeHUsl FIHEPIeTUYECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmnnane pemieHus 3agad  BOCIUTAHUS, Pa3BUTHS M COLMAIA3ALUU
oOy4Jarommxcsd NPHUHATBIE MPOrPaMMOM IO XUMHUU MOJAXOAbl K OIPEACIICHUIO
COJCpKaHUS M TOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMupoBaHUE
YHUBEpPCAJIbHBIX Y4EeOHBIX JEWCTBUH, HMEIOMMX 0a30Bo€ 3HAUYCHUE MJIs
pa3MYHBIX BHUJOB JICSITENIBHOCTU: pEUIEHUs MpoOJieM, TIOWCKa, aHajdu3a W
00paboTKH MHPOPMALIMH, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIENOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk HAa YpPOBHE OCHOBHOT'O OOIIETro
o0Opa30BaHus, TaK U HAa YPOBHE CPEJIHEr0 OOIIEro 0Opa3oBaHus, IPHU ONMPEIECICHUU
COJIEP)KATEJIbHOM XapaKTepUCTUKHU LEJeHd HU3y4YeHHs IMpeaMeTa HarlpaBIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUECKON
NEeSTENHLHOCTH YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOIMYECKOM TOYKHM 3pEHHUS] TaKOM MOJXOJ K ONpPENENECHUIO LEeNed N3y4deHHs
IPEIMETA SABJISIETCS BIIOJIHE ONPABJIAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LEIAMH W3YUYCHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

o (OopMHUpOBAHHWE CHCTEMBl XUMHUYECKHX 3HAHWM KaK  Ba)KHEHUIIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIOYEBbIe TOHATHS, (PyHIaMEHTaJbHBIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMHUpOBaHHE U PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHil, HEOOXOAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOMN KU3HHU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBLHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHUMHUYECKOIO0 OSKCIIEPUMEHTa, COOJIOJCHHEM TIpaBuII
0e30MmacHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsiay ¢ aTtum, conepikaTelibHasi XapaKTepUCTUKa LeJel U 3aa4 U3y4eHHUs
npeaMeTa B mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IPHOPUTETAMHU B CHCTEME CcpeaHero obmiero oOpazoBanus. CeroaHs B
NpernoJlaBaHu  XUMHH B OONbIIeld  CTEMeHH OTHAETCS  MPEeAnOoYTEHUE
MPAKTUYECKONH KOMIIOHEHTE COJAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEbHONW OpraHu3alliy, BJIaJCIOIIEro He
HAa0OpoOM 3HaHUW, a (PYHKIHOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHA aKTUBHOTO TIOJYYCHHS 3HAHUN U MPUMEHEHHS UX B PEaTbHOU KU3HU
JUTSL pEeUICHUs] TPAKTUYECKUX 3a]1a4.

B cBs3u C 3TUM TpU U3YYEHUHM TpeaMeTra «XHUMHs» JTOMUHHUPYIOIICe
3HaYeHUEe MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

ajantanus 00y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSTHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHECHUEM;

dbopMupoBaHHEe y O0OyYarolUMXCsl  KJIKOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), MMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE JIA Pa3JUYHBIX BHUJIOB
JESTENHHOCTU: PEIIeHUs PoOJIeM, MOUCKa, aHaimmu3a U o0paboTKM MH(OpMaIuHy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUSI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKHUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOJAHYIO CPEy;



pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MPHUOOPETATh HOBBIC
3HAHMSI IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VIS MTOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOU MH(POPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOIMATUBHOTO W JIOTHYECKOTO
MBIIIJIEHUSI, HAOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
DKCIIEPUMCHTA;

BOCIIUTaHHWE Yy oOOydJarommxcs yOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABICHHOCTH XWMHH, €€ BAXXHOW POJM B PEIICHUH TIOOATBHBIX MPOoOJIeM
PaIMOHAIIBHOTO MPUPOIONOIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHONIICHUS K TPHPOAC M CBOEMY 3J0POBBIO, a TakKe MPHOOPETCHHUS OIbITa
WCIIOJIb30BAHUS TIOJTYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX DEIICHUHA B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mmaHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOU obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUU, HA 0a30BOM YPOBHE
CpeaHero ooIero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[Ipenmer opraHnYecKoi XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHbIE M00XKeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHu4eckux BemecTB. [omomnorus, u30Mepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COECUHEHUSX — OAMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccU(pUKaluu OpraHudeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIC HAa3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M WX MPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMy OpraHMYeCKUX BEIIECTB M MaTephHallaMd Ha HUX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE H
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psiag. Meran u 3TaH —
IpOCTEUIIne MPEICTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHHs] U TOPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIEH U MPOMUIIEH —
IpOCTeHIINe NPEACTABUTENN AaJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUS U
MOJINMEPHU3AIIIH ), TOTYyYEHUE U TPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u meTunOytamuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. AlleTUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (pEaklUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NoLyYyeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANMMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble WCTOYHMKU YIVIEBOAOPOAOB. Ilpuponnslii ra3 v IOIyTHBIC
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTalUTUYECKui), mupoaus. I[lpomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbI#
yToJIb U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M HX IPEBpaIICHUI:
O3HAKOMJIEHHE C o0pa3lamMu IUIacTMacc, KaydyKOB M PpE3HHBI, KOJUIEKIUH
«Heptp» u  «Yroas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOJOB H
raJIOr€HONPON3BOAHBIX, ITPOBEICHUE MPAKTUYECKON pabOThl: MONTyYEHHE STUIICHA

Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnble 3aauu.

Bblunciiennss 1Mo yYpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTa PEAKIMU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4ecKue CoeAMHEHU

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOI W JTAaHOJI: CTPOCHHUE,
bu3nueckue M XMMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU METaJlIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHue), NpuMeHeHue. BojaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
bu3nueckue W XUMUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaklus Ha MHOIOaTOMHBIE crnupThl). JleiicTBue Ha
OpraHusM 4esnoBeka. [I[puMenenne rmunepusa u STUICHTJIMKOIIS.

deHon: cTpoeHHE MOJIEKYNbl, (QU3NYECKUE M XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenne genona.

Anpnerunpl U kemowusvl. DopMmanpiaerui, aueTAIBICTUI: CTPOCHHE,
(bu3nyuecKue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeliebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCJIOTBI: CTpOCHHE, (PU3NYECKHe U XMMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), MoTyyeHue u IpuMeHEHHeE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KakK MPEICTABUTEIM BBICHIMX KapOOHOBBIX
KHCJOT. MblTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

CrnoxHble >(QUpbl Kak TPOU3BOJAHBIE KAapOOHOBBIX KucioT. [‘uaponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb XKUPOB.



YrmeBoael:  cocTaB, KiaccupUKamms ~— YrJeBogoB  (MOHO-, TU- U
nonrcaxapupl). ['JF0Kko3a — mpocTeInii MOHOCaXapuI: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
rugpokcuaom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXKJACHUE B NPUPOJIC, MPUMEHEHUE,
ounonorunyeckas poiib. Porocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a Kak npupogHbie noauMepel. CTpoeHHe Kpaxmana U
HeuoNio3bpl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIUs C UOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHMsS] BEIIECTB M HUX MPEBpalllCHUN:
MpOBe/ICHHEe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumoneilicTBue kpaxmajia € HOJIOM),
MPOBEICHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3agaun.

Bblunciiendss 1Mo yYpaBHEHHIO XWMMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKIHUH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIMH).

A30TcoziepKale OpraHnuecKrue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XUMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeanHeHusd. llepBuuHnas,
BTOpUYHAsl M TPETUYHAs CTPyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, IEHATYPAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaICHUN:
HaOII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JICHATYypalusi OEIKOB MpHU
HArpEBaHWM, IIBETHBIC PEAKIIUU OCITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEAHSSI MOJIEKYJISIpHAS
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALUS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBpallCHUIN:
O3HAKOMJICHHE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3U.



Peanu3anus MeXIpeIMETHBIX CBA3EH NPHU U3YYEHHH OPTaHMYECKOM XMMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHITHUH, SBJISIOIIUXCS CUCTEMHBIMHU JUI OTIECIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIM (DaKT, rTUIOTE3a,
3aKOH, TE€OpHsl, aHAJIU3, CHUHTE3, KJacCU(pUKalus, NEPUOJUIHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHME.

®dusnka: Mmarepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUd YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NUECKUE BEIUUYHHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTaHUS,
MOIOLIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEpHUaJIbl U3
HCKYCCTBEHHbBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOI0B. IIEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [leproamyeckon cCUCTEMBI
xuMudeckux 3neMeHToB Jl. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHUYECKAs CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
o0pa3oBaHHA KOBAJIEHTHOM XWUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomopomHas cBsi3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenp okuciieHus. IOHBI: KATHOHBI U AHUOHBI.



BemecTBa  MOJEKYJIIpHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BELIECTB OT THUIIA KPUCTAUIMYECKON PEIIETKH.

[lonaTe O nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHUYECKUX BEIIECTB. | e€HEeTHYeCcKass CBA3b HEOPraHWYECKUX BEIIECTB,
IPUHAIEKAINX K Pa3IMYHBIM KJIACCAM.

Xumuueckas — peakuusa. Kiaccuukanmss — XMUMHYECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHMM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMS U IIPEBPALIEHUS JHEPTUHU [P XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTuMble
peakuuu. XuUMHYECKoe paBHOBecHe. DakTOpbl, BIMSIOLIME HAa COCTOSHUE
xuMmudeckoro pasHosecus. [lpunmun Jle [larense.

OnexkTpoautuyeckas auccouuanus. CHUibHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCas, HEUTPaIbHAas, EJIOYHA.

OKHCIIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIIEpUMEHTANIBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
nemoHcTpauus Tabmun «llepuoanueckas cucremMa xuMmuueckux sneMeHToB /. .
MenzeneeBay, U3ydyeHUE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE U
OIKCAaHUE JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3iokKeHUe NepOKCHIa
BOJIOpPOJIa B IIPUCYTCTBUU KaTaJIM3aTOPA, OIIPEAEICHNE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHJIUKATOpa, pEaKkIMH HOHHOTO OOMEHa),
IIPOBEICHUE MPAKTUUYECKON padboThl «BiausHue pa3inyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIUN.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMSAM XUMHYECKHUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOIB30BAHUEM IMOHATHS «MAacCcOBas
JIOJISI BELIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxenue HemerasmioB B llepuognueckon — cucreme
xumuueckux siemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOJa, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COETMHEHUN).

[IpuMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U UX COCUHEHHUI.



Merannsl. [lomoxenne meramioB B [leproanueckoil cucTeMe XMMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
aToMOB MeTtajuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSAJT HAIIPSKEHUI METaJIIO0B.

XUMUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl HW3YUYEHUS BEIIECTB WU HX MPEBPAIICHUM:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», 0Opa3l0B HEMETAJUIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a060paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCH]IA ATIOMUHUSA C PACTBOpaAMU
KHUCIIOT U IeJ04YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJIIIOB).

PacuétHrle 3agaun.

Pacuétbl Maccel BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMus U ’KU3Hb

Ponp xuMun B 00€CrieYEHUH 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJTY4YECHUS BAXKHEUIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MATEPUANIOB: BAXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MATE€pPHabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuaibl s JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUSIT U 3I0POBbE YEJIOBEKA: MPABUJIA HCMOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MacCHOr0 MCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMEeTHbIE CBA3U.

Peanuzainus ~ MeXnpeAMETHBIX  CBA3€W TNpU  U3YYCHUH  OOmed
HEOpPraHU4eCcKorl XuMuu B 11 Kiacce OCyIIECTBIAETCA Yepe3 MCIOIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUH, TAaK MW TMOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmMe eCTEeCTBEHHO-HAY4YHBIE TMOHSTHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiacCuPuKaius, MepUOJUIYHOCTh, HaOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, YIHEPIHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBA, (PM3NYECKHE BEIMYMHBI M €IUHHIIBI UX
U3MEPEHHsI, CKOPOCTb.

buosnorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECypCHI.

TexHomOTHSA: XUMUYECKasi MPOMBIIIIEHHOCTh, METaJLTyprusi, POU3BOICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILUIEHHOCTh,  (papMalleBTUYECKasi  NPOMBILUICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX MpernapaToB, IMPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTepUasoB,
3IIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XMMHUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
OoOyyYarolmuUMHUCsL TporpaMM CpeAaHero oOimero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHbIM M MpeaAMeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOrPAMM CPEIHEr0 OOIEero
00pa30BaHus SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKTAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

L[EJICHAINPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYArOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJeallaMd POCCHMCKOrO TPaXkJaHCKOrO OO0IecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  IMPOIECcam
CaMOIIO3HAaHMs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
oOy4Jaromumxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHsD) OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TO3HABATEILHON ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B 00IIECTBE 1IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHUS

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOUIIEHUH B KOJUJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU YYEOHBIX M TO3HABATEJBHBIX 3ajay, BBHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU JEATEINbHOCTH;

2) IATPUOTUYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JOCTHXKEHHS HAyKH €CTh pPe3yJbTaT
JUINTENIbHBIX ~ HAOJIONEHUHM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUU M MOCIEIYIOIEM
aHanu3e MH(OpMALUU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBECHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJIEHUE M IOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUNA 3THUX
MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHUs IEHHOCTEH 370poBOro W 0Oe30macHoOro obpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHM3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€e3011acHOr0 MOBEJCHHS B CUTYalUsIX, YTPOXKAIOIINUX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCHEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOpPUYECKOM M  JOpyrux BUAax
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]ay
COILIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOPECCUil Pa3IudHOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBUIYATbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiel mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB ¢ YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00ITIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAHUS TJIO0OATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLIUAIBHOU CPEIbI;

OCO3HAHHMS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIS
pelieHust BOPOCOB PallMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOIO HENPHATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOJHON Cpelle, YMEHHSI MPOTHO3UPOBATh HEOJIArONPUSITHBIE 3KOJIOTUYECKUE
MOCJEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIaTh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHON
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CIenu(PUKA XUMUM KaK HAyKH, OCO3HaHUS €€ poiud B
bopMHpPOBaHUY PAIMOHATBLHOTO HAYYHOTO MBINIICHUS, CO3JIaHUU IIEJIOCTHOTO
npeCTaBiIeHUs] 00 OKpY’KarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XUMHHM JUJII  COBPEMEHHOM
MUBWIM3ALMK: B €€ TYMaHHUCTHUYECKON HAMpaBJICHHOCTH W BaXXHOW poOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHHM MEIMIMHBI, OOCCTICUCHUH YCIOBUU
YCHENIHOTO TPyAa U OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCITOJIb30BAThH



MOJTy9aeMbIC 3HAHUS JIJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB W UMEIONIMXCA JaHHBIX C [EJbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECCKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAITUX;

MHTEpEeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI
NESTETHHOCTH.

METANIPEIMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKaroIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeONU(PUKY METOJOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCCAOBaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dopMHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00YyYarOUINXCs;
CIIOCOOHOCTB oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JEUCTBUSA B IIO3HABATEIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yiabTaThl OTPAXalT OBJAJECHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1NN JCATEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABIICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMUI MNPHUEMBI JTIOTMYECKOTO MBIIUICHUS —
BBIJICJIATh XApAaKTEPHbIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU I KJacCU(PUKAIIMKU BEIICCTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBAEMbBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOICIIBHBIC MPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opMyJia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TMpU PEIICHUH Y4YEeOHBIX IMO3HABATEIBHBIX W NPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJCJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIECTh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUSI BELIECTB U XUMHUYECKHUX
peaKLHnii;

bopMyIMpOBATH IEJH U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (DPOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJIETh HABBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 332 XOJI0M
mporiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
0000I1IeHUST ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3yIbTAaTOB MCCIIEI0BAHNS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIaHHOMN PaboTeE;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIETOBATENIbCKOM W MPOEKTHOM
JEATEeIbHOCTH, TPOSBISATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IuYHbIX
METOJ0B MO3HAHHS.

3) pabora ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX uHPopManuu (Hay4dHO-
NONyJIsIpHAast JIUTepaTypa XUMHUUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcel MHTEpHETa), aHaTM3upOBaTh WH(DOPMAIIUIO PA3IUYHBIX BUAOB U (OpM
MpeJICTaBICHHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOJbI MPU TIOUCKE H
orbope wmHpOpPMAIMKA, HEOOXOAUMON IS BBINIOJTHEHUS yYEeOHBIX 3a1a4
OTpPEICNIEHHOIO THUIIA;

npuoOOpeTaTh OMBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETTLHO  BBIOMpATh  ONTHUMATBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA A3BIK B KadyecTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON wuH(poOpMaIMeil: NpPUMEHATh MEXIpeAMEeTHble ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIBI, (pOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpECTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAae€MOU TeMbI B XOJ€ rajora u/uin
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaAEH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yiabTaTOB IM03HABATEIILHOW JESITEIIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peann3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COTJIACOBAHUS TO3WIIUNA B
X0/J1e 00CYX/IeHUSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATEIIbHYIO
NeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TI0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEAJaraeMblii ajiropuT™M JACHCTBUM Mpu
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hambosee
3(h(HEKTUBHBIN CIOCO0 HMX pEHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH NEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  NPEACTAaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XUMHM B TIO3HAHUU SIBICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U JKOJOrM4eCKM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3[0OPOBBIO M NPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroOlMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTYpHasi (opmyina (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHANbHAs TpyIIa,
paguKall, U30MEpHUsl, N30MEPBI, TOMOJIOTHYECKUN DS, TOMOJIOTH, YIJIEBOAOPOMBI,
KUCJIOPOJX Y a30TCOACpXKalue COCIUHCHUsS, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK XHMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXanMe B OCHOBE INOHMMAaHWsA NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBIICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHU U
0€30I1acHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
OIMCAHUHU COCTaBa, CTPOCHHUsS U MPEBPALLECHUN OPTaHUYECKUX COCTUHEHUN;

C(OpMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PpPEaKLUH,
W3TrOTaBJIMBATh MOJEIN MOJIEKYJ OPTaHUYECKMX BEUIECTB JUI1 WUIIOCTPALMU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HUX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne coeAuHEeHUuN (yIriIeBOAOPOAbl, KHUCIOPOA M a30TCOAEpKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematnueckoit Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (hopMalbIeru], aleTaablIerusl, MypaBbrUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpykTO3a, Kpaxmasi, LeTi0103a, TIHIINH);

C()OPMUPOBAHHOCTh YMEHMsI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHBIEC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb  YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMUJIEH, AalleTUJIEH,
Oyramuen-1,3, mermnOyramueH-1,3, OSH30J, METAaHOJ, STAaHOJ], ITHUJICHIJIMKOJb,
IIIMLIEpUH, (EHOJ, aleTalbIeru, MypaBbuHasi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, IIeJUTI0103a, AMUHOYKCYCHAsl KUCII0TAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CoIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIEepepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYHCICHUS 1O XUMHUUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOTYKTOB PEaAKIUH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJ€Th CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HaOI0IeHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAaHMS ISl TOPUHATHS PELICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPaBUIIa MOTH30BAHUS XUMUIECKOM
MOCy/I0l U JTa0OpaTOPHBIM O0OpPYAOBaHUEM, a TAKXKE IpaBWiia OOpalleHus: ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHHUHN IIJITAHUPOBATh U BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (MIPEBPALIEHUS] OPraHUYECKUX BEIIECTB NPU HATPEBAHUH, TIOJIyYEHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHaTypanus OCJIKOB NpH HAarpeBaHUH, I[BETHBIC PEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBUJIAaMHU TEXHHMKH O€30MacHOCTH TIpU OOpaIlllEHUH C
BEIIECTBAMU U JIaDOPaTOPHBIM OOOpPYJOBAaHHUEM, TPEACTABISATh PE3YyJbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (OopMe 3amucl ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii u GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTEpHET U ApyTHX);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecooOpa3Horo MOBEJASHUS B OBITY M TPYJIOBOM JACATEIRHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOoHUMasi cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHUu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIICCTB U
XAMUYECKUX SIBJICHHM;

JUIS  CIICTBIX M CIIA0OBHIAAIIMX OOYYaloIMMXCS: YMEHHE HMCIOJIb30BaTh
penbedHO-TOUCHHYIO chcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJIM XHMHU B TO3HAHUU SIBJICHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHH 3JEMEHT, aToM, W30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAS ), KpUCTAJUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOIMUTHI, HEIJICKTPOJUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XHMHYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOIUTUYECKON Auccorumanuu, nepuoanyeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXpPaHECHUS MACChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAILCHUS SHEPTUU
NpU XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJIOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM HCIOJb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATEIbHOCTH YETIOBEKa;



c(OpMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpPHbIC MPU3HAKH TOHATHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJIb30BAaTh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBiieHuss (GOpMyJ BELIECTB M  YPAaBHEHMM XMMHUYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IlUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid TIa3, YIVIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAsI U3BECTb, IUTHEBAS COJA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COECAMHEHUAX PA3JIMYHOIO COCTABAa, BUJ XHUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOAHAs) B COEAUHEHUAX, THII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOrO BeEIllecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAasA, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHUUECKUX
COCIUHCHUM,

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIacCy/TpyIine
COEIMHEHUH (IPOCTBIEC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCUJBI, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICH MEPUOIUYECKOr0o 3akoHa /I,
N. MenpaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKMX dJeMEHTOB 1—4 mnepuonoB Ileprnonnyeckoil CUCTEMBI
xuMuueckux syemMeHToB JI. M. MenneneeBa, WCHONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanny, «QHEPIreTHYECKHE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COECIUHEHUU
110 nepuoaam u rpymnnam llepuoanueckon cucreMbl XUMHUECKUX deMeHToB [[. 1.
Menneneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXKIY HEOPraHMYECKUMU
BEILIECTBAMH C MIOMOUIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEMJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
pEeakIMy, yYacTHIO KaTaau3aropa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPaBHEHUS DPEAKUUN pa3IHMUHbIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAaKLIMii HOHHOTO 0OMEHa, YUYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT 1O KOHIIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKINH, TOITBEPIKIAFOIIHC
KAUEeCTBEHHBI COCTAaB pPAa3JUYHbIX HEOPTraHUYECKUX BEILIECTB, pPACIO3HABATh
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHMH  pPACKpPBIBATH  CYIIHOCTh  OKHCIIMTEJIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUA TOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3uyHbIX (AaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictBus (mpunuui Jle [larense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JIeKalIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOMIMX HAy4YHBIX MPHHIUIIAX U
HKOJIOTUUECKUX MTPOoOIeMax XMMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYKCICHUSI C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
MIPU XUMHUYECKUX PEaKIHMIX, MAaCChl BEIIeCTBA UM 00BhEMA ra30B MO W3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3(¢deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIO/IaTh TIPaBUIIa MOJIH30BAHUS XHMHUYECKOM
MOCY/IOM MU J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IIpaBHJIa OOpalIeHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATh W BBITIOJHATh XWMHYCCKHM
AKCHEPUMEHT (pa3yioKEHUE MEepOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
OMpENENICHUE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBI  YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIluw,
peaklud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 MO
teMam «Mertamnb»y u «HeMmeramne») B COOTBETCTBUM C MpPaBHIAMH TEXHHUKU
0€30MmacHOCTU TIpU OOpaIlleHUH ¢ BEIIECTBAMU U Ja0OPaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3yJbTaThl XMUMHYECKOTO OJKCIEepuMeHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX peaKiuil v (POpMyIupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3yJIbTATOB;

chOpMHUPOBAHHOCTh yMEHUN KPUTHUYECKU AHAIM3UPOBATH XHUMHUUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHHUKOB (CpEJCTBAa MacCOBOMU
KOMMYHUKaIK, MHTEepHET U Apyrux);



chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
1eaecoo0pa3Horo MOBEACHUST B OBITY W TPYIOBOM JACATEILHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3JI0POBbSI U OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUS HA )KMBBIE OPTAHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mnpumepax CrocoObl YMEHBIICHUS U
MpeAOTBPAICHUSI UX BPEHOTO BO3/ICHCTBUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIUXCS ¢ OrpaHWYSHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX II03HAHHUS BEIIECTB U
XUMHYECKUX SBICHUH,

JUISL CIIETBIX M CJIa0OBUASIIMX OOYYaroIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa ms 3anmucu XMMHAYeCKUX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

KoanuyecTBo 4acoB
HanmeHnoBaHue pa3jiesioB U TeM

Ne ni/m KoHTpoJbHbIe
NMPOrpaMMbl Bcero
padoThl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OPTaHUYECKUX COEIUHEHUN 3
A. M. bytneposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIEBOIOPOABI — aJTKAHbBI 2
99 HemnpenenpHbIe yriIeBOIOPOIBI: AlTKSHEI, 6
' QJIKAIUCHBI, aJTKUHBI
2.3 ApoMaTn4ecKkue yriieBogopoIbl 2
24 [IpupoaHbIE HCTOYHHUKH YTIIEBOIOPOIOB 3 1
' U UX nepepaboTka
Utoro mo pazneny 13
Paznen 3. Kuciopoacoaepskamue oprannieckne coeJuHEHUs
3.1 Cruptel. denon 3
39 Anppaeruapl. KapOOHOBBIE KUCTOTHI. 7
' CroxHbie 3)UpBI
3.3 VriaeBomsl 3 1

Hroro mo pazneny 13

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://resh.edu.ru/subject/29/10/

https://www.yaklass.ru

https://resh.edu.ru/subject/29/10/

https://www.yaklass.ru

https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru



https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/

Paznen 4. A3oTcoaeprkaniue oprannyeckue coeJuHEeHUs

https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru

4.1 AMHUHBI. AMUHOKHUCIIOTEL. beiku 3

Wroro o pazneny 3

Paspnen 5. BbicOKOMOJIEKY ISIPHBIE COCIMHECHUS

https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru

5.1 [Inactmaccel. Kayuyku. Bonokna 2

Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

34 2 2
I[TPOTPAMME


https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/

11 KUIACC

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Ne i/

Paznen 1. Teopernueckne 0CHOBbI XUMUM

Ctpoenune atomoB. [lepuoanueckuit
3akoH u [lepuonnueckas cuctema

11 XUMHYECKHUX d1eMeHToB /1. H.
MengaeneeBa
12 Crtpoenue BeniectBa. MHOrooopasue
' BEIIECTB
1.3 XUMHYECKUE PEAKITUU

Htoro no pazneny

Pasnea 2. Heoprannueckasi XuMust
2.1 Mertannsl
2.2 Hewmetanmsr

23 CBsI3b HEOPIraHMYECKMX ¥ OPraHMIECKHX
' BEIIECTB

Wtoro no pazneny

Pa3zgea 3. XuMus u :Ku3HbL

3.1 XuMuA U )KA3Hb

Htoro no pazneny

OBILEE KOJIMYECTBO YACOB I10
ITPOTPAMME

Koan4gecTBo 4acoB

KoHTpoJbHbIe
padoThl

IIpakTH4eckue

Bcero
padoThbI

17

34 2 3

JyekTpoHHbIE (HU(POBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru

https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru

https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru



https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIIACC
KouanuyecTBO yacoB
Ne JJIeKTPOHHbBIe N (ppoBbIe
Tema ypoka Kontpoabubsie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYpPChI
padoThI padoTsbl
[Ipeamer opraHn4eckoi XuMuH, eé 1 https://www.yaklass.ru/p/himija/10-
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE klass/osnovy-organicheskoi-khimii-
6490554
https://www.yaklass.ru/p/himija/10-
Teopus cTpoeHUsI OpraHUYECKUX . o
< A M.E . 1 klass/osnovy-organicheskoi-khimii-
coenunenui A. M. bytneposa, €€ .
a yTIeposa, 6490554 /sostoianie-elektronov-v-
OCHOBHBIC TOJTOKEHHUS . .
atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220
IIpencraBnenue o kaaccupuKaIH
et EI) H https://www.yaklass.ru/p/himija/10-
opranndeckux BerlecTB. Homenknarypa
p Hl M 1 klass/osnovy-organicheskoi-khimii-

(cucremaTuveckas) U TpUBHAIbHbBIC 6490554/klassifikatciia-

organicheskikh-veshchestv-6447504

Ha3BaHUA OPraHNMYCCKUX BCUICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKHU Psijl https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/alkany-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504

10

11

12

13

Mertan u 3TaH — npocTeime
MIPEACTaBUTENH AJIKAHOB

AJKEHBI: COCTaB U CTPOCHUC, CBOMCTBaA

OTUJEH U NPONUJIEH — IPOCTENIINe
MIPEACTABUTENM AIKEHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue
STUJICHA U U3YUYEHHE €r0 CBOMCTBY

Anxanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lomyuenue
CUHTETUYECKOTO KayuyKa ¥ pe3UHbI

AJIKMHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH P,

ALIETUIIEH — MPOCTEUIINI NPeICTaBUTEIIb

AJIKUHOB

Brruncrienus 1o ypaBHEHHUIO XUMUYECKOU
peakuuun

Apenbl: 6eH301 1 Toyou1. TOKCHYHOCTD
apeHoB

I'eneTnueckas cBs3b yriaeBoaopoaos,

metan-i-eqo-gomologi-6579437

https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-
6579439/alkeny-etilen-i-ego-
gomologi-6898889

https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-
6579439/alkeny-etilen-i-ego-
gomologi-6898889

https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-
6579439/alkadieny-6899278

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-
atcetilen-i-ego-gomologi-6892969

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-
benzol-i-ego-gomologi-6912879

https://resh.edu.ru http://school-



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
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/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://resh.edu.ru/
http://school-collection.edu.ru/
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20

MMpUHAJICI)KAIIUX K pa3JIMYHbIM KJIaCcCaM

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
Kontponbnas paboTta mo pazaeny
«YTIIEBOAOPOABD)

Hpez[eanLIe OJHOATOMHBIC CITMPTbBI:
MCTAHOJ " 3TaHOJI. BOI[OpOI[HaH CBA3b

MHoroaTtoMHEIE CIIMPTHBI: 3TUJICHTJIMKOJIb
U T CPHUH

®deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKUE CBOMCTBA, IPUMEHEHNE

Anpaerusl: GopMambACTUI U
aneTanpaerua. AneTod

collection.edu.ru

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/spirty-fenoly-

6580873 /nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756

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 /aromaticheskie-spirty-
fenol-6584218

https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547



http://school-collection.edu.ru/
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/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
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://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/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
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OHOOCHOBHEBIE TIPEIETBHBIC KAPOOHOBHIE
KHCIIOTBI: MypaBbUHAs M YKCyCHast

[IpakTuueckas pabora Ne 2. «CpoiicTBa
pacTBOpa yKCYCHOM KHUCIIOTBD»

CTeapI/IHOBaSI M OJICMHOBAas KHUCJIOTHBI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

MLI.]'Ia KaK COJIX BBICIIINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIEE ACHCTBIE

CrnoxHbie 2(UpHI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

XKupsr: runponus, npuMeHeHune,
Ouooruyeckas pojb )KUpOB

VYTeBoIbl: COCTaB, KiIacCUpUKAITHSI.
Bakneiimme nmpencTaBuTeNN: TIIIOK03a,
bpykTo3a, caxaposa

KanMaJ'I 1 OEJUIK0JIO3a KaK ITPUPOAHBIC
MMOJIMMCEPbI

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/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/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-



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/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/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/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/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
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KonrponsHas pabota no pazaeiy

«KI/ICJ'IOpO)ICOI[ep)KaH_II/IC OpraHnu4cCKuc

COCOAUHCHU A

AMUHBI: METHJIAMUH M aHUJIUH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHUYECKUE COETUHEHUS, UX
Ouosiornueckoe 3HaueHue. [lentuabt

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHECHHUS

OCHOBHBIC IOHATHUS XUMUN
BBICOKOMOJICKYJISIPHBIX COE€JUHCHMI

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM.
IInacTMaccel, Kay4yKH, BOJIOKHA

soedineniia-6835083/krakhmal-
tcelliuloza-6843938

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-

nasyshchennye-aminy-6585751

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-

soedineniia-6852270/aminokisloty-

amfoternye-soedineniia-6853801

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-
soedineniia-6852270/stroenie-

svoistva-i-znachenie-belkov-6858170

https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-

soedineniia-vms-6880782/osnovnye-

poniatiia-vms-reaktcii-polimerizatcii-
i-polikondensatcii-6880783

https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-

soedineniia-vms-



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/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540

6880782 /klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-
6874540

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-

soedineniia-vms-
6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-
polimerov-6874539

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34 2 2


https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUHN JIEMEHT. ATOM. DIEKTpOHHAs
KOH(UTypaIms aTOMOB

[Tepuonnueckuii 3akoH u [lepuonnueckas
cUCTEMa XUMHUUYeCKuX 3jiemeHToB . 1.
Mengeneesa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XAMHYECKHUX 3JIEMEHTOB M UX COeTUHEHHI
0 rpynnam M nepuojam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /(.M. Mennaeneena
B pa3BI/ITI/II/I HaYKI/I

CrpoeHue BeniecTBa. XUMU4eCKas CBs3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

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

klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sovremennaia-
model-stroeniia-atoma-6936621

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

klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/periodicheskii-
zakon-i-periodicheskaia-sistema-

khimicheskikh-elementov- -
6948490

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

klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/zakonomernosti-
izmeneniia-svoistv-elementov-i-ikh-

soedinenii-po-perioda -6957324

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/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
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://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

10

BajieHTHOCTB. DIIEKTPOOTPULIATEILHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOT'O
CTPOCHUS

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
WctrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas J10J1s1 BEIIECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUI.
['eneTnueckasi CBSI3b HEOPraHUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Knaccugukarus XuMiuuecKkux peakiui B
HEOPraHWYEeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpAHEHHUs U MPEBPAIICHUS SHEPTUU ITPU
XUMHYECKHUX PEaKIUAX

CkopocTb peakiuu. OOpaTuMble peaklnu.
XUMHYECKOE PAaBHOBECUE

[TpakTnueckas padora Ne 1. «Bnusaue
pa3nu4yHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEaAKIIUM»

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/khimiia-rastvorov-

7109506/dispersnye-sistemy-smesi-
6980590

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/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759



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://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/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
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/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

11

12

13

14

15

16

DNEKTPOIUTUYECKAs] JUCCOLUALUA.

[TonsiTue o BogopoaHoM moka3zarese (pH)

pactBopa. Peakiun noHHOTO OOMEHA. 1
I'mnponus opraHu4ecKux u

HEOpPraHMYECKUX BEIIECTB

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [TonsTue 06 anexTponause 1
pacIuIaBOB M PAaCTBOPOB COJEH

KonTponbhas pabota no paszaeny
«Teoperndeckre OCHOBBI XUMHUM

MeTanmnsl, UX TOJIOKEHNE B

[Tepuoanueckoii cucTeMe XUMHUYECKHUX

anemenToB JI. . Menneneena u 1
0COOEHHOCTH CTpOSHHUS aTOMOB. O01IHE
¢buznyeckre CBOMCTBa METAIIIOB

CruiaBbl METAJIOB. DIIEKTPOXUMUYECKUN
pSA HAIPSDKEHUN METAJUIOB

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJIOB (HATPUA, KaJuii, KalbluH, 1
MarHui, aIIOMUHUIN) U UX COCTMHEHUN

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/gidroliz-solei-7126690

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/kharakteristika-metallov-
7200709/ metally-obshchie-svoistva-
metallov-7183914

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/obshchaia-kharakteristika-



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/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
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/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-metallov-a-grupp-medi-i-zheleza-7224309
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-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
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-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
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XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIUHEHUN

XHUMHYecKHe CBOMCTBA IUHKA, JKeJie3a U UX
COEeIMHEHUN

[IpaxTuueckas pabora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Metamnb»"

HemeTaminl, uX MOJIOKEHHE B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menaeneesa u
OCOOEHHOCTH CTPOEHUS aTOMOB

duzngeckue CBOMCTBA HEMETAIJIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMepe
KHCIJIOpOJia, cepbl, hocdopa u yriepoia)
XUMHUYECKUE CBOMCTBA FAJIOT€HOB, CEPhI U
HUX COeIUHEHUU

XUMHYECKHE CBOMCTBA a30Ta, (hocodpa u
UX COEOIUHEHUN

XHUMHUYECKHE CBOMCTBA yIiIepoia, KpEMHUS
U UX COSTUHEHUN

[IprMeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUU

O060011eHe U cucTeMaTH3alus 3HAaHUH 110
teMe «Hemeramib. Beranciaenus no
YPaBHEHUSAM XUMHUYECKUX PEAKLIUU U
TEPMOXUMHUYECKUE PACUETHI

metallov-iv-viiib-grupp-7236722

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-iva-gruppy-
7265027

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-via-gruppy-
7265029

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

klass/kharakteristika-nemetallov-

7269055/nemetally-viia-gruppy-
7265030
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[Tpaktuueckas padora Ne 3. «Perenue
SKCHICPUMCHTAJIBHBIX 3aJla4y 10 TCME
"Hemeramisl"»

KonTponbnas pabota mo temam
«Metamie 1 «HemeTaiuisy

Heoprannueckue n opraHM4ecKrue KUCIOTHI.
Heoprannueckue u oprannyeckue
OCHOBaHMS

AmdoTepHbIe HEOpraHUIECKUE 1
OpraHuveckue coenHeHus. [ eHeTmueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponp xumun B o0ecrieueHnH
HKOJIOTMYECKOM, SHEPreTUUECKON U
MUILEBOM O€30MaCHOCTH, Pa3BUTUU
METULTHBI

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

klass/kharakteristika-nemetallov-

7269055/vodorod-i-vodorodnye-

soedineniia-nemetallov-7267751

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

klass/kharakteristika-nemetallov-
7269055/0kislitelnye-svoistva-
azotnoi-i-kontcentrirovannoi-sernoi-
kislot-7276636

https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067

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

klass/khimiia-i-zhizn-
7285128/khimiia-v-meditcine-
selskom-khoziaistve-energetike-
stroitelstve-7279411
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https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411
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[TpencraBnenus 00 0OIMKX HAYYHBIX
32 IIPUHLINUIIAX IPOMBIIUIEHHOTO MOITYYEHUS
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MHUPEC BCIICCTB U MATCPUAJTIOB

34 X¥MHS U 310pOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME
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https://www.yaklass.ru/p/himija/11-

klass/khimiia-i-zhizn-

7285128/printcipy-khimicheskogo-

proizvodstva-7279412

https://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-
7285128/khimiia-v-meditcine-
selskom-khoziaistve-energetike-
stroitelstve-7279411
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

["a6puensn O. C., OctpoymoB U. I'. CnagkoB U. A Xumust 10 xiacc

["a6puensa O. C., OctpoymoB U. I'. Cnankos U. A Xumus 11 kmace

METOAUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

3arpanuynas H. A. Xumus: metanpeIMeTHbIE pe3yJibTaThl o0ydeHus. 8-11
KJIACCBI

[Tuuyruna I'. B. Curyaunonssie 3aganus o xumuu. 8-11 kiaccsl

JleonToBuu A. B., CaBBuueBa A. C. MccnenoBaTenbckas 1 IPOEKTHAs

eI TESILHOCTD IKOJBHUKA. 5-11 Kitaccel

Hosommuckuit Y. Y. Tunbl Xumudeckux 3aiad U cnocoObl Ux pemienus. §-11
KJIacchl. Y4ueOHoe mocodue 11 00111e00pa3oBaTeIbHBIX YUPEIKICHHMI

MankeBuu H. B. Heoprannueckas xumusi. Bech MIKOJIBHBIN Kypc B TaOJIHIIAX
[lNonbadap6 4. JI. CoopHuUk 3a/1ay U ynpaxkHeHUH 1o xumuu: 8-10 knaccel
Hoponbskun B. H. Xumus. [Togroroska k EI'D. Tematnueckue tecTsl

[TorotHs E. M. CBOMCTBa 1 CTPOEHUE OPTAaHUYECKUX COEAUHEHNN: METOIMYECKOE
nocobue

JlutBunoBa C. A., MankeBuu H. B. Oprannueckast xumusi. Becb IKOJIBHBIN KypC

B Ta0IMIIaX



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET:

https://m.edso0.ru 6ubanorexa [JOK

https://www.yaklass.ru

https://resh.edu.ru

http://school-collection.edu.ru



https://m.edsoo.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
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