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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 10 XUMHM Ha YPOBHE CpeIHEro oO0uiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-®03 «0O6
oOpa3zoBanuu B Poccuiickoit ®@enepanun», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHONl 00pa30BaTEIBHON MPOTpaMMBbl CpeaHero o0mero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbIX B  DeaepaibHOM  TOCyAapCTBEHHOM
oOpazoBatenbHoM cranjgapre COO, c¢ yuérom KoHuenmuu npenoiaBaHus
y4eOHOro mpenMera «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
depepanuy, peaqu3ylOIIMX OCHOBHBIE O0pa3oBaTelibHbIE MPOTPaMMbI, U
OCHOBHBIX TONIOKEeHHN «CTparernn pa3BuTUs BocnuUTaHusi B Poccuiickoii
Odeneparuun Ha niepuoa a0 2025 roma» (Pacmopsikxenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3paboTKe MpOrpaMMbl MO XWMHHU, K OINPEIACICHUIO
oO1ielt crpareruu o0y4eHus, BOCIIUTAHUS U Pa3BUTHSA 00YJaIONTUXCs CPECTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 xknaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuenTyanbHbie nonoxkeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH,
collep KaHMs, PE3yJbTaTOB OOy4YeHUsT U TpPeOOBaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MoJIy4aeMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeNbHON  OpraHu3allu, SBJSETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYphl
YelioBeKa, a TaKXKe OHKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBBI0 M NpUPOAHOW cpene. Peamusyercs Xxumuueckoe 00pa3oBaHHE
0o0yyJarommxcsi Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHUsl CpeICTBAMU Y4E€OHOTO
npeamera «XHUMHS», COIEPKAHUE M TIOCTPOCHHE KOTOPOrO OMNPEIENIEHbl B
nporpaMMme MO0 XHMHUU C YYETOM CHelU(PUKH HAYKHM XUMHH, €€ 3HAYCHUS B
NO3HAHUW TPUPOABI U B MAaTE€pUAIbHON KU3HHU OOIIECTBA, a TAKXKE C YYETOM
o0IIMX 1eJiell W TPUHIMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero ooiero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK AJEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW LMBUJIM3AIMM, B CO3[JaHUM HOBOM 0a3bl MaTEpUAIbHON KYJIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJ B (DOPMHUpPOBAaHHUE PAIIMOHAIIBHOTO HAYYHOT'O MBIILJICHUS,
B CO3J/IaHME€ IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPY)KAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (GOPMHUPYETCS] B XMMHUU HAa OCHOBE MOHUMAHUS
BELIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0o MHpPAa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSAMU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSl C APYTUMH €CTECTBEHHBIMU HayKaMH, XHUMUS CTaja
HEOTHEMJIEMOI YacThl0 MUPOBOU KYJIBTYphI, HEOOXOJIUMBIM YCIOBHEM YCIIEITHOTO
TpyZla W >KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XHUMHSI Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTUM HampaBjieHa Ha pelICHUE
IIO0AIBHBIX  TPOOJIEM YCTOMYMBOTO PAa3BUTHUS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMUECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBBSL.

B cootBercTBUM ¢ OOIIMMHU LEISIMU U TPUHIUIAMHU CPEIHErO0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
OoOy4Jarommxcs, HEOOXOAUMYI0 WM IS  BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCICIIHOTO BKJIIOYEHHUS B KHU3Hb COIMyMa, IMPOJOJKEHUS
0o0pa30BaHusl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu - ipeaMeTa  «XUMHUS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOIIasi U HEOpPraHUYECKash XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMaA
3HAHUM MO HEOPraHUYECKOM XUMUU (C BKIIOUEHHUEM 3HAHUU U3 O0IIeH XUMUM) U
OpraHn4eckon xumMuu. POopMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUM NIPU HU3YUYEHUHU
npeaMera o0ecleunBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEro MHOToo0pas3us
BEIIECTB HA OCHOBE OOILMX MOHITHI, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepxkaHus KypcoB — «Opranudeckas xumus» u «OoOmas u
HEOpraHW4YecKass XuMHs» cpopMupoBaHa B MpPOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOTO TIOIXO/Ja K U3Y4YEHUI0 Y4YeOHOro warepuaga U O0OYCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM Ha  OMNpeAenEHHBIX
TEOPETUUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUU BEIIECTBA
paccMaTpHUBaIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHS OPraHUYEeCKHUX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXMMUYECKUX U DJIEKTPOHHBIX
npencTaBlieHUd o cTpoeHud BemiecTB. CBelneHus 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOAOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCAWHEHUMUA. B Kypce OpraHM4eckol XHWMUU IOIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAUANILHbBIC
NPE/ICTaBIIEHUs O XUMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKOU PEaKIUH.

[Ton HOBBIM yrimom 3peHuss B mpeaMmere «XuMmus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCsd HW3YYEHHbIH Ha YpPOBHE OCHOBHOTO OOIIEero o00pa3oBaHUs
TEOpPETUYECKUM MaTepual U (aKTOJIOTHYECKUE CBEJICHMS O BeEIIeCTBaX W
XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOYYarONIMMCSl TPEAOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEePUONYECKOTO 3aKOHA C OOIIETECOPETUYECKUX U METOJOJOTMUYECKUX TMO3UITUH,



rIy0oKe TIOHSTh HUCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
00001aro1Ie 10 OOBICHSIONIECH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BOXXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TpoTekaHusi nomnonHsercs B kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIINMHU KYJIbTYPOJOTHUECKUA M MPUKIATHOU
XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHMUMAHHUIO B3aUMOCBSA3UM XUMHUU C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pOJib B II03HABATEIbHOM M IIPAKTUYECKOMU
JIESITENTbHOCTA YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B O0JIACTH TEOPUU M MPAKTUYCCKUX MPUIOKEHUU XUMHUU, TTIOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0sieMax, CBSI3aHHBIX C XUMHEW, KPUTHUYECKH OCMBICIHMBATh WMHGOpPMAIUIO U
OPUMEHATh €€ Uil TONOJIHEHUS 3HAHWUM, PEUIEHUS WHTEIUIEKTYyalbHbIX H
AKCIIEPUMEHTAJIBHBIX MCCIENOBATENbCKUX 3a/1a4. B 1menoM coneprkanue yueOHOTo
npeamera «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHUSI OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y OOY4YaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJIsi MOHUMAaHUS
bunocopckux uAeH, TakMX Kak: MaTepUaIbHOE E€IMHCTBO HEOPTaHUYECKOTOo U
OpPraHMYEeCKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHMEM, TO3HABAEMOCTh NPUPOJHBIX SIBICHUNA MYyTEM DKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIYy HOBBIMH (akTaMu H  TEOPETUUECKUMHU
MPEANOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJIOTMUECKUX MPoosieM, a
TaKke MpodsieM COEpEeKEHUSI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEpUAJIOB.

B nmane pemeHus 3amay  BOCIHUTAHUS, Pa3BUTHUS M COLMAIU3alUU
0o0yyYaromuxcsl MPUHATHIE TPOrpaMMON MO XUMHHM MOAXOJbl K ONPEAEICHUIO
COlep’KaHMsT M TIOCTPOCHMSI TpeAMeTa MpeAycMaTpuBalOT (HOpMUPOBAHUE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HMEIOIMX 0a30BO€ 3HAYEHUE JUIs
pPa3UYHBIX BHJIOB JICSITEIBHOCTU: peEUIeHUs TMpoldsieM, TOWCKa, aHajiu3a u
00paboTku uHbOpMaIi, HEOOXOIUMBIX JJISI IPUOOPETCHUS OTBITA MPAKTHYECKON
U HCCIEA0BATEbCKOW AESATEIIbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpemnogaBaHus XMMHUU Kak Ha YpPOBHE OCHOBHOI'O OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 OOILIEro 00pa3zoBaHus, IPU ONpPEIEICHUN
COJIEpKaTENIbHOM XapaKTepUCTUKU IIeJIeM M3y4YeHUs MpeaMeTa HampaBiIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak OO0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEIbHOCTA YE€JI0BEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C
METOJANYECKOW TOYKM 3PEHHS TAKOW ITOAXOJ K OINPEAECICHUIO LEIEH HU3YYCHUs
IIPEAMETA SBIISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pEHUs TJIaBHBIMH LEISIMHU HM3Y4YEHUs MpeIMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABASIOTCSL:

o (QopMHpOBaHME CHUCTEMBbl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIeH
COCTaBJIAIONICH €CTEeCTBEHHO-HayYHOW KapTUHBI MUpa, B OCHOBE KOTOPOU
JeKaT KIIOYEBble MOHATHUS, (PyH/IAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOEGHUE M MOHMMAHHE CYUIHOCTH JIOCTYIHBIX
000011IeHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIIEHHE C HUCTOpHEH
UX PAa3BUTHS U CTAHOBJICHUS;

e (OpMHPOBAHME U PA3BUTHUE MPEACTABICHUN O HayYHBIX METO/ax MO3HAHUSA
BEUIECTB M XUMHUYECKHUX pEaKIUH, HEOOXOAUMBIX IJisi NPHOOPETEHHMS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOIIUX MECTO B IIPUPOJE, B MPAKTUYECKON U ITOBCEIHEBHOM )KU3HU;

e Pa3BUTUE YMEHUU U CIIOCOOOB AEATENLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMMHYECKOIO JKCIIEPUMEHTa, COOJIFOJICHHEM  IpaBUII
0e30macHOro oopalieHus ¢ BEIeCTBAMM.

Hapsany ¢ atuMm, comepkarenbHasi XapaKTEepUCTHKA LIeJIed U 3aa4 U3yYCHUS
npeiMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMM IPHOPUTETAMHU B CHUCTEME CpelHero obuiero oopasoBanus. CeromHs B
OpernojaBaHud XUMUUM B OOJblIeH  CcTeneHWu OTHAETCs  MPEeaNouTEeHUE
PAKTUYECKOM KOMIIOHEHTE COJAEpKaHusd OOy4YeHUus, OpPUEHTHUPOBAHHOM Ha
MOJrOTOBKY BBITYCKHUKA 00111€00pa30BaTEIbHON OpraHM3aliy, BIJACIOIIErO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaAMU H
YMEHUSMHU aKTUBHOI'O MOJYYEHHS] 3HAHUN U NMPUMEHEHHUS UX B PEabHOW >KU3HU
JUISL pELIEHUS IPAKTUYECKUX 3a7a4.

B cB3M ¢ 3TMM npu u3ydeHuH npeaMmera «XuUMUS» JOMHUHHUPYHOLIEE
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 33]1a4H, KaK:

aganTamus o0y4aroluxcsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHWE  HHTEUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITUIO TPAMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dbopMupoBaHue 'y 0O0y4arolmUMXCsi  KIIIOYEBBIX HABBIKOB  (KIJIFOUEBBIX
KOMIIETEHIIM), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE JUIS PaA3IMYHBIX BHJIOB
JeSATENbHOCTU: PEllleHUs MpoOieM, MOUCKa, aHau3a U 00pabOTKU MH(OpMaIuH,
HEOOXOJIUMBIX JUIsl TPUOOPETEHHUS! ONbITa JACATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[I03HAHMM XUMHH, a TakXke i1 OLUEHKH C NO3ULUHU
JKOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIUSHUSA BELIECTB W XHUMHYECKUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJIHYIO CPEAY;



pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHUSA 110 XMMHH B COOTBETCTBUU C KU3HECHHBIMH IMOTPEOHOCTSMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUHU IS TOMCKA M aHaln3a Y4eOHOH u
HAY4YHO-TIOMYJISIPHON HH(OPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

(dopMUpOBaHUE U Pa3BUTHE Y 00yUAIOIINXCS ACCOIIMATHBHOT'O U JIOTHYECKOT'0
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbhIE OCOOEHHO
HCOOXOAMMBI, B YACTHOCTH, MPH IUIAHUPOBAHUU M MPOBEICHUH XHUMHYECKOIO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOydYarommxcs yOSKIEHHOCTH B T'yMaHHCTHICCKOU
HAMpaBICHHOCTH XUMHUH, ©€ BaXKHOW POJM B PEIICHHH TJ00AIBHBIX IPOOJIEM
paIMoOHATBHOTO MPUPOIONOIB30BaHNS, TTOTIOTHEHHUS YHEPTETUICCKIX PECYPCOB H
COXpaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OCpEKHOTO
OTHOIIICHUS K TPHPOJIC M CBOEMY 3JIOPOBBIO, a TaK)Ke NPHOOPETEHHS OIbITA
UCIIOJIb30BAHUS TOJIYUCHHBIX 3HAHWHM I NPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAIUSIX, CBA3AHHBIX C XUMHUECKUMU SIBIICHUSIMHU.

B ydeOHOM maHe cpemgHero oOImIero oOpa3oBaHUS TPEAMET <« XHUMUSI»
0a30BOro ypOBHS BXOIWT B COCTaB MPEAMETHON o0siacT «ECTeCTBEHHO-HAyUYHBIC
PEIMETBIY.

OO1mee 9rcio 4acoB, OTBEAEHHBIX IS U3yYEHUS XUMHH, Ha 0a30BOM YPOBHE
cpemHero ooIero oopazoBaHus, cocrapiser 68 gacoB: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 yaca (1 gac B Henenio).



COILEPKAHUE OBYUYEHUA
10 KJIACC
OPT'TAHUYECKAS XUMUA

TeopeTuyeckue 0CHOBbI OPraHUYECKOH XUMHH

[Ipeamer opraHnuyeckoi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJTyYCHUHM HOBBIX BEIIECTB M MaTEpHUaoOB. Teopusi CTPOCHUS OPTaHUYECKHX
coenuuenuil A. M. bytiepoBa, e€ ocHoBHbIE nonoxeHuss. CTpyKTypHbIe (HOPMYIIbI
OpraHMYecKuX BellecTB. [omomorus, wuzoMmepus. XHUMHUECKass CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIC U KPaTHBIC CBS3U.

[Ipencrasienne o kiaccudpukanuu OpraHMYEecKUx BellecTB. HomeHkmatypa
OpPraHWUYECKUX COCIWHECHHMHA (CHCTeMaTW4yeckas) ¥ TpPUBHAIBHBIC Ha3BaHUS
BAKHEUIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YYCHHs BEIIeCTB W WX MPEBpaICHUIL:
O3HAaKOMJICHHE ¢ oOpa3laMMu OpPraHUYeCKUX BEIIECTB M MaTepuajaMh Ha UX
OCHOBE, MOJICJTUPOBAHHUE MOJICKYJ OpPraHMYE€CKUX BEIIECTB, HAOJIOJACHUE W
OIKMCAaHKE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB
Ipy HarpeBaHuM (TUIaBJICHUE, OOYTIIMBAaHUE W TOPECHHUE).

YriesBoaopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJOTHYeCKHil psij. MeraH M sTaH —
NPOCTEUIITNE TPEJCTABUTETN AaJIKaHOB: (U3MUECKHE W XUMHUYECKHE CBOMHCTBA
(peakuuu 3amMenieHUs W TOPEHHMs), HAXOXKIACHUE B TMPUPOJIEC, IMOIYy4YECHHE U
IPUMCHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUIIEH U NPOIUJIEH —
NPOCTEUIIINE TPEICTABUTEIN AQJIKEHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peaknmu¥  THAPUPOBAHWS, TAJIOTCHUPOBAHWSA, THUApATAIMHM, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TOJTYYCHUE U IPUMEHEHHUE.

Ankaauensl: OyragueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKHE CBOMCTBa (peakiusi moiaumepusanuu). [lodydyeHrne CHHTETHYECKOro
Kay4yyKa U PEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTUUECKUHN psijl. ATICTUIICH
— TMPOCTEUIINNA TpPENCTaBUTENb AaJKWHOB: COCTaB, CTpOEHUE, (Qu3nYecKue u
XUMHUYECKHE CBOMCTBA (pEaKIMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAINH,
TOpPEHUsI), TOJTyYCHUE U TPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy raJIOrTeHUPOBAHUS U HUTPOBAHUS), MONTYYEHUE U NpuMeHeHue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBANUS U HUMPOBAHUSL), NOLyYeHue u npumeHenue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckass CBsI3b MEXKAY YIJIEBOAOPOJAMH, MNPHUHAMICKAILIUMHU K
Pa3IMYHBIM KJIACCAM.

[IprponHble MCTOYHMKH YriaeBOAOPOAOB. lIpuponaHbii ra3 M mNoOIyTHBIE
HedTsaHble ra3pl. HedTe u e€ mpoucxoxnenue. CnocoObl nepepaboTku HeTu:
MeperoHKa, KPEeKUHT (TePMUYECKUN, KaTAIUTUYECKUi), mnuponu3. I[IpogykTsi
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITY. KamMeHHBIN
YTOJIb U MIPOJIYKTHI €0 MepepadoTKU.

OKCHEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIECTB W HUX MpEeBpaIleHU:
O3HAKOMJIEHHE ¢ 00pa3lamMM IUIacTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIIUH
«Hedtb» m  «Yromp»,  MOJICIMPOBAHHE  MOJICKYJ]  YIJIE€BOJOPOJIOB H
raJIoreHONPOU3BOAHBIX, MMPOBEACHUE NPAKTUYECKON PabOThI: MOIyYeHUE ITUIICHA
Y U3YUYEHUE €0 CBOMCTB.

PacuérHble 3anaum.

BblunciieHHsT MO ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoaconepxamue oprannyeckue coeMHeHUs!

[IpenenbHblE OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJI: CTPOECHUE,
¢usznueckre M XHMMHUYECKHE CBOWCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOaMH, TOpEHue), MpuMeHeHue. BomgopogHbie CBA3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. /IeficTBME MeTaHoJIa M 3TAHOJIA HAa OPTaHU3M YEJIOBEKA.

MHoroaToMHble  CHOUPTBL.  OTWIEHIJIMKOAbL M  IJIMIEPHUH: CTPOCHHUE,
dusznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE CO IICTOYHBIMU
MeTaJJlaMH, KauyeCTBEHHas peakius Ha MHOroaTOMHbIE cHHpThl). [lelicTBue Ha
OopraHusM yesnoseka. [IpuMeHenne rimunepuHa U STUICHTITUKOISL.

@deHon: CTpOCHHE MOJEKYJbl, (U3NYECKUE W XHUMHUYECKHE CBOWCTBA.
Tokcuunocts (henona. [Ipumenenue denona.

Anpnerunpl U Kemouwvl. DopManblerui, aleTaNbACTHNl: CTPOCHUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (peaklMU OKHCIEHHUS U BOCCTAHOBIICHUS,
KauyeCTBEHHBIE PEAaKIUN), OTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeneNibHbIe KapOOHOBBbIE KHUCIOTBL. MypaBbuHas U
YKCyCHasi KUCIIOTBI: CTpOCHHE, (PU3NYecKrne U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Uil Kiacca KUCIOT, Peakius 3TepupuKalum), MoIydeHHe U MPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBasg KUCIOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KUCIOT. MbliIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JeHCTBUE.

Cnoxuble >(pupbl Kak NPOU3BOAHbIE KapOOHOBBIX KuCIOT. ['maponus
cnoxHbIX 2¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonornaeckas
POJIb KUPOB.




VYrineBonsl: cocTaB, KijaccU(UKAIMsA ~ yriaeBoAoB  (MOHO-, JH- H
nosrcaxapuibl). ['IF0Kko3a — mpocTermmMii MOHOCaXapyua: OCOOCHHOCTH CTPOSHUS
MOJICKYJIbI, (PU3NUECKHEe U XUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBHE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbiM pactBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAXOXJEHHWE B TPHUPOJE, MPUMEHEHHE,
ouonornyeckas posib. @otocunres. OpykTo3a Kak H30Mep TITFOKO3bI.

Kpaxman u nemntonosa kak npupoanbie nonumepbl. CTpoeHHE KpaxMania U
1newoao3bl.  du3nyeckue W XUMHUYECKHE CBOWCTBA Kpaxmana (TUIpOJIu3,
KAueCTBEHHAas pPeaKklus C HOJI0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB M X MPEBpaILCHUI:
poBejicHNEe, HAOIIOJICHUE U OINHCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, Kau€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE ATaHOJIa
okcugoMm Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWCTBUE TIUIEPUHA C
ruapokcuaom meau(ll)), anbrerugoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3ammopeiicTBHE Kpaxmaiaa € HOJOM),
IPOBEJICHUE MTPaKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaum.

BblunciieHdsT MO ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA UCXOAHOI'O BEMIECTBA WJIM MPOAYKTA PEAKIHUH MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB MM MPOJAYKTOB PEAKIIHH).

A30TcoiepxKanue OpraHnyecKue COeTMHEHUSI.

AMHMHOKHCIIOTHI KaKk amM(OTEepHBIE OpraHndeckue coeanHeHus. dusndeckue
U XUMHUYECKHE CBOMCTBa aMHUHOKHCIIOT (Ha mpumepe mimimHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTumsl.

benkun kak mnpupoAHBIE BBICOKOMOJIEKYIIsSIpHbIE coeAauHeHus. [lepBuunas,
BTOpUYHAS M TPETHUYHAsI CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OCIKOB:
TUAPOIIN3, IEHATYpaLMsl, KAYECTBEHHBIE PEAKIIMKN Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEUIECTB W MX IMPEBPAILICHUII:
HAOJIFOICHUE W OMHMCAHKUE JEMOHCTPAIMOHHBIX OTBITOB: JAeHATYypaIusi OSIKOB MPpU
HarpeBaHUHU, IBETHBIE PEAKIIUU OETIKOB.

BbicokoMouieKyJIsipHbIE COeIMHEHUS

OCHOBHbBIE MOHATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSS MOJEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYIAPHBIX COCAUHECHUN —
MOJIMMEPU3ALIMS U TTOJIUKOHICHCAIUS.

OKCIEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HUS BEUIECTB W MX IPEBpAILCHUI:
O3HAaKOMJICHHE C 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanm3anust MeXTIpEAMETHBIX CBS3CH MPU M3YyYCHUH OPTaHUISCKOW XHUMHU B
10 xmacce oOCyIIECTBISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHHA, TaK W TOHITHH, SBISIONUXCS CUCTEMHBIMHU IS OTIASTHHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SIBICHUE, HAYYHBIA (aKT, TUTIOTE3A,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCU(PUKAIUS, MEPUOIUIHOCT, HAOIIOJICHHE,
U3MepeHre, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: MaTepus, OHEpPrus, Macca, aToM, DOJEKTPOH, MOJEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIECTBA, (PM3MUECKUE BETMUUHBI U SIUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWONOTMYECKH AaKTHUBHBIC BeliecTBa (O€NKH, YIICBOIBI, >KHPBI,
dbepmeHTHI).

['eorpadus: MuHEpambl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pecypchl.

TexHONMOTHsA: TMHIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparbl, MaTepUalbl U3
MCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teoperuyeckne 0OCHOBBI XUMHMHU

XUMHUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. OJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHUs] JIEKTPOHOB MO OpOHUTAsIM B aToOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. DINEKTPOHHAS KOHPUTYpALIUS ATOMOB.

[Tepunonnueckuit 3akoH u Ilepuonnyeckas cucrema XMMHUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHAa U Ilepuoamyeckoil CUCTEMBI
xumudeckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHUS CBOMCTB XHUMHUYECKUX JJIEMEHTOB H
0o0pa3yeMbIX MMHU TPOCTHIX U CIOXKHBIX BEIIECTB IO TPYINaM U TEPHUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BHIbI XUMHUUYECKOW CBS3HU
(kOBaJIEHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKON CB3M (OOMEHHBIH U JOHOPHO-
aKuenTopHslil). Bomopomnas cBa3b. BaneHTHOCTb. DIEKTPOOTPHUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHHOHBI.



BemectBa  MONEKYJIApHOIO M HEMOJEKYJSIPHOTO  CTPOCHHS. 3aKOH
MOCTOSIHCTBA COCTaBa BeUIECTBA. THIMbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEUIECTB OT TUIA KPUCTAJUINYECKON PEIIETKY.

[TonsiTue 0o nucnepcHeix cucreMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBas 107151 BEILIECTBa B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEAMHECHUMU. Howmenkitatypa
HEOPraHWYECKUX BelECTB. ['eHeTMyeckass CBA3b HEOPraHWYECKUX BENIECTB,
MPUHALISKAIIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckass — peakiusa.  Knaccudukamuss — XUMHYECKMX — PEakIUd B
HEOPraHMYE€CKON U OpPraHUYeCKOM XWMHHU. 3aKOH COXPAHEHHSI MacChl BEUIECTB,
3aKOH COXPAHEHUA U MPEBPALLCHUS SHEPTUH IPU XUMUUYECKUX PEAKLIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuMu4eckoe paBHoBecue. DakToppl, BIMSIOIIKE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunnnn Jle [larense.

Dnektponutnyeckas nuccouuanusa. CuinbHble U cradble 3neKkTpoautsbl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaJIbHAs, IIEIOYHAS.

OKUCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKCNEPUMEHTAIbHBIE METObl HW3YyYE€HUS BEMIECTB M WX IPEBPALCHUI:
nemoHcTpauus tabnun «llepuonuueckas cucrtema xumudeckux snementon [1. U.
MenpeneeBa», U3ydeHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE U
OIHMCAaHKE JEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3IoKEHUE MEPOKCUIA
BOAOPOJA B MPUCYTCTBUM KaTaIU3aTOPa, ONPEAEIEHNUE CPENBI pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO WHJMUKATOpa, pPEaKIMu HMOHHOro oOMeHa),
IPOBEJICHNE MPAKTUIECKON paboThl «BiusiHue paznuyHbIX (PaKTOpOB HA CKOPOCTh
XUMHYECKOU pEAKIUN».

PacuérHble 3anaum.

Pacuérel 1O ypaBHEHMSM XMMHYECKHX pPEAKUHMi, B TOM YHCIE
TEPMOXHUMUYECKHE PACUYETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHSA «MaccoBas
JIOJISI BEILIECTBA.

Heopranuuyeckast xXuMust

Hemeramnel. Ilonoxenue HemerauioB B Ilepuoaudeckoir  cucreme
xumudeckux anemeHToB [I. M. MenneneeBa u O0COOCHHOCTH CTPOEHUSI aTOMOB.
®du3znyuecKkue CBOWCTBA HEMETAIOB. AJIIOTPOINHMS HEMETAUIOB (HAa MpUMEpe
KHCIIOpOJia, cephl, hocdopa U yrieposa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS) U HUX  COCAUHEGHHMH  (OKCHJIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaKHEWILINX HEMETAJIOB U UX COCINHEHUM.



Merannsl. Ilonoxenne meramioB B llepuoandeckoi cucTeEMe XUMHYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MetajuioB. O0mue ¢guznueckue cpoiicTBa MeTayioB. CIulaBbl METAJLIOB.
DIIEKTPOXUMHUUYECKUI PSJT HANIPSKEHU METAJUIOB.

XHWMHUYECKHE CBOWCTBA BAKHEHITUX METAUIOB (HATPHH, KaWil, KaJlbIUH,
MarHui, aJlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJlb) U UX COCTUHCHUH.

O6mume cnocoObl monyyeHus: MetaioB. IIpuMeHenne meTamnoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3Yy4YE€HUS BEUIECTB W WX MPEBPAILCHUI:
U3y4eHHE KOJIeKImHu «MeTauibl U CIUIaBbl», O0pa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 3a7a4, HaOJI0JICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHUCTBHE THAPOKCHUIA ATIOMUHHUSA C PacTBOpaMU
KHCJIOT U LIEJI0YEH, KAUECTBEHHbIEC PEAKIIMU HA KATUOHBI METAJLIIOB).

Pacuérnble 3amaun.

Pacuérel mMaccel BelecTBa Wi 00bEMA ra3oB MO HM3BECTHOMY KOJIIMYECTBY
BEIIECTBA, Macce WIM O0BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€rbl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OTHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTHMYECKOU, IHEPreTUYECKOM U MHUILEBON
0€30MacHOCTH, Pa3BUTHUH MEAUIMHBL. [lOHATHE O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIMUIAX MPOMBIIUICHHOTO
NOJIYYEHHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB U MATEpPUATIOB: BAXKHEUIIINE CTPOUTEIbHbBIC
Marepuanbl, KOHCTPYKIHOHHBIE MAaTEpUajbl, KpAacKH, CTEKJI0, KEepaMmuKa,
MaTepuainbl Ui dJEKTPOHUKH, HAHOMATEpHUAJIbl, OPraHUYECKUE U MUHEpAJbHbIC
yIa00peHus.

XuMHUs WU 3J0pPOBbE YEIIOBEKA: NPaBWIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOr0 MCIOIb30BaHUs MPEnapaToB ObITOBON XUMHUH
B [TOBCEIHEBHOM KU3HH.

MexnpeaMeTHbI€ CBS3H.

Peanuzanmst  MeXNpEeOIMETHBIX  CBsI3ed MpU  M3Y4EHHM  O0IIe W
HEOpPraHWYeCcKOM XUMuHU B 11 Kiacce OCyIlIeCTBIAETCS 4epe3 UCIOIb30BAHUE KAK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TIOHATHUW, TaK U TIOHATUM, SBJISIOIIUXCS
CUCTEMHBIMH JIJI1 OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKIIA.

OOmme ecTeCTBEeHHO-HAyUYHbIE TMOHSATHS: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, KIacCU(puKaIus, T[ePUOJUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dusuKa: MaTepus, SHEPrusi, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, PaJOaKTHUBHOCTb, MOJIEKYJia, SHEPreTUYECKUN YPOBEHb, BEIIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHUE BEIIECTBA, (PU3MUECKUE BEIWYUHBI U €JIUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIICCTB B OpraHU3MeE.

['eorpadusi: MmuHepabl, TOpHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIURO,
peCypchl.

TexHonorus: XMMHUUECKasi MPOMBIIUICHHOCTb, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHIIEBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX TMpenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaOB,
3JIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMUHU HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiamBaeT TpeOOBaHUA K pe3yjibTaTaM OCBOCHHUS
oOyyYarolmMUMHUCs TporpaMM cpeaHero o6Omiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJMETHbIM U TpeIMeTHbIM). HayyHo-mMeTroauueckoil OCHOBOM Jid
pa3paboTKu IUIAHUPYEMBIX pPEe3YyJIbTaTOB OCBOEHHS] IMPOrpaMM CPEIHEro OOIIero
00pa30BaHUSI SABISETCS CUCTEMHO-/IEATEILHOCTHBIN MOAXO/.

B cooTBercTBUM € CHUCTEMHO-AECSATENLHOCTHBIM TIOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMera «XHMHsS» Ha YpPOBHE CPEIHETO
o01rero oOpa3oBaHus BBIJICICHBI CIICTYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIIUMUCS POCCUUCKOM TPaKJAHCKOM UIAEHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEAEIICHHIO;

HAJIMYKE MOTHBAIMU K O0YUEHHIO;

IEJICHAIIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIIEHUHN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUYECKUX TPAIULIUKA 0a30BOM HAYKU XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESTENbHOCTU IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIUMU IIETOCTHOM
CUCTEME XUMHUYECKOr0 00pa30BaHus;

HaJIMYME MPaBOCO3HAHUS YKOJIOTHUYECKON KYIbTYPBl U CIIOCOOHOCTH CTaBUTh
€M U CTPOUTD >KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pEe3yNIbTaThl OCBOCHMS MpeaMeTa «XHUMHs» JOCTUTaIOTCS B
€IUHCTBE Y4YeOHON W BOCMUTATENBHON JCSITENTPHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH
U HJleaJaMu POCCUHCKOro TPa)KJAaHCKOro OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMHd W TpaBWIAMHM  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSL W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
00yyJarommxcs.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUA TMpeaMera «XUMUS» — OTpaXaroT
c(OpMUPOBAHHOCTh OMNBITa MO3HABATENbHOM M MPAKTUUYECKOW JAESTeNbHOCTU
o0yJarouuxcs Mo pealn3auy MPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpa;ka1aHCcKOro BOCIUTAHMSA:

OCO3HAHUS 00YYAIOIIUMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEMH,
YBa)KEHUS K 3aKOHY U MPABOMOPSIIKY;

NPEICTaBICHUS O CONMAJbHBIX HOPMax H TpaBHIaX MEKIHYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIESITEIHPHOCTH TIPH CO3JaHUU
y4eOHBIX IPOCKTOB, PEIICHWH YYCOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BBIOJTHEHUU
XUMHYECKUX dKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
aApTYMEHTBI JIPYTUX NPHU aHAIU3€ PA3IMYHBIX BUOB YICOHOM JIESITEIIBHOCTH;

2) MAaTPHOTHYECKOT0 BOCIIMTAHMS

IIEHHOCTHOT'O OTHONICHHWS K MCTOPUYECKOMY U HAyYHOMY HACJICIHIO
OT€YECTBEHHON XUMUH;

YBOXEHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U TPAKTUUECKOTO
IPUMEHECHHUS XHMHH, OCO3HAHHUS TOTO, YTO JIOCTIKCHHUS HAyKH €CTh Pe3yiIbTaT
JUIMTENILHBIX ~ HAOIOJEHUN, KPOTOTIUBBIX OKCIEPUMEHTAIBHBIX  TIOWCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;

WHTEpeca M TIO3HABATCIbHBIX MOTHBOB B TIOJYYEHHHU M TIOCIIEIYIOIIEM
aHanu3e WHQPOPMAIUU O TMEPETOBBIX JTOCTHKCHHUSIX COBPEMEHHOW OTEUYECTBEHHOU
XHUMUU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, STHUYECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUYCCKIUMU SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHWE M IOCTYIKH CBOMX TOBapHUIIEH C
MO3UIMH HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHE IIOCICACTBUI ITHX
TIOCTYIIKOB;

4) dpopMHUpOBaHUS KYJbTYPbI 310POBbSI:

NMOHMMAaHMS IIEHHOCTEH 3J0pOBOrO0 HW Oe30macHoro obpas3a JKH3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3JI0POBBIO;

coOJroIcHUsT TIpaBWJI 0€30MacHOrO OOpallleHHs C BeEllecCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHWMAHUS IIEHHOCTH TIPaBWI WHIAWBUAYAJTHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAITUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOCH;

OCO3HAHUS TIOCIICICTBUN W HEMPHUATHS BPEIHBIX MPHUBBIUEK (YMOTpeOIeHU
AJIKOT0JIsI, HAPKOTUKOB, KYpEHHS );

5) Tpy10BOT0 BOCTIMTAHUS :

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIeI0BaTEIbCKON
NESTEeNbHOCTH, OOIIECTBEHHO TMOJE3HON, TBOPYECKOW U  JpPYrux BUAAX
JIeITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PCIICHHH TPAKTHYCCKUX 3aaad
COITMAIbHOM HAIIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



UHTEpeca K MPaKTUUYECKOMY M3Y4YEHHUIO MPOGeccuil pa3IudHoOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyLY, JIOJAM TpyAa U pe3yibTaTaM TPYIOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHUAYAIbHON TPAEKTOPHUH
oOpa3oBaHus, Oyayiied npodeccun M peadu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) IKOJIOrHYeCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU 11eJIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJE, KAaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSl TIO00ATBHOIO XapakKTepa SKOJOTMYECKUX MpOoOIeM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEIbl;

OCO3HAHMSI HEOOXOJUMOCTH HWCIIOIB30BAHUS JOCTIDKCHUM XUMHUU IS
pELIEHNs] BOIPOCOB PAallMOHAIBHOIO IPUPOIOIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JCUCTBUM, TMPHUHOCAIIMX BpPEd  OKpYKarUIEH
NPUPOAHON Cpeie, YMEHHUs MPOTrHO3UPOBATH HEOJIArOMpPUATHBIE SKOJOTUYECKUE
MOCJIEICTBUS MPEAIPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO 3KOJIOTMYECKOr0 MBIIUICHUS, YKOJIOITMYECKON KYIbTYpHI,
OTbITa NeATEeNbHOCTH AKOJOTUYECKON HaANpPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON M COLIMAILHOU
NPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTUU
xemohoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHMMaHUsl CHEeUU(PUKA XUMHUHM KaK HAyKd, OCO3HaHUsi €€ poiau B
(bOpMHUPOBAaHUU PALMOHATBHOTO HAYYHOIO MBIILIEHUS, CO3JaHUM LEIOCTHOIO
NpEe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHpE Kak O €IMHCTBE MPUPOABI U YeJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pEeIIeHWH NPOoOJIeM COXpaHEHUs
IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  OCOOOWM 3HAYMMOCTH XHMHHM IS COBPEMEHHOMU
UBWIN3AIMKA: B €€ TYMaHHUCTHYECKOM HAIpaBICHHOCTH M Ba)XXHOW pOJU B
CO37IaHNHM HOBOMW 0a3bl MaTepUaIbHOW KYIbTYpHI, PEIICHUHU TI00aTbHBIX MPOOIEM
YCTOWYMBOI'O Pa3BUTHUSl YEIOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAUIMHBI, O00ECIEYEHUH YCIIOBUM
YCHEMIHOTO TpyAa M DKOJIOTHYECKH KOMGPOPTHOW JKH3HU KaXJAOro dYiIEeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TI'paMOTHOCTHM: TOHHUMAHHUS CYIIHOCTH METO/IOB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh



MOJTy4aeMble 3HAHUS JUIS aHalu3a U OOBSICHEHUS SIBICHUIN OKPY)KAIOIIEro MUpa 1
OPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeJlaTh 0OOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMEIOIIUXCS JMJAaHHBIX C [ENbI0 MONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHus: npooJieM B peaabHbIX )KMU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOM AeATEeNbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HEMPEphIBHOMY  OOpa3OBaHUIO |
caMo00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJla B pa3audHbIX cepax npodeccuoHaIbHOM
JeATeNbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHUS Y4€OHOTO IMpenMera «XHUMHUS» Ha
YpOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYUMbIE  JUIS bopMHpOBaHUS  MHPOBO33PECHHUS 00 y4JaroImXxcs
MEXTUCIUTUTMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CIHCHU(PUKY METOI0B IO3HAHUSA,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, JHEPIHs, SBJICHUE,
IpoIIecC, CUCTeMa, Hay4YHbIH (PaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBAHKE, HAOMIOACHUE, I3MEPEHHUE, SKCIIEPUMEHT | JIPYyTHUe);

YHHUBEpCaAIbHBIC yueOHBbIC NEHCTBUs (IMO3HABaTENbHbIE, KOMMYHUKATHUBHEIE,

PEryJIATUBHEIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIIMOHATHHOM
TPaMOTHOCTH M COITUATFHOW KOMTIETSHITH 00 yJarOIIUXCSI;
CITOCOOHOCTH 0o0yyJarommxcst UCIIO0JIh30BaTh OCBOCHHBIEC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAJIbHbIE y4eOHbIE
JEUCTBUS B MIO3HABATEILHOU U COLMAIIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHUSI:

CaMOCTOATENTLHO  (OPMYJIHPOBATh W AKTyalIM3upoBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAetATh LENU JACITEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HX
JNOCTHKEHUS, COOTHOCHUTH PE3YJIbTAThI IEATEIIBHOCTH C MIOCTABICHHBIMU LEISIMU;

VCIIOJIb30BATh IIPU OCBOCHHMM 3HAHUW IPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISATh XAPAKTEPHBIEC IMPU3HAKU TOHATHUH M YCTAHABIMBATH MX B3aHMMOCBS3b,



UCITOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEpUU IS KIAacCU(PUKAIMU BEUIECTB U
XUMHYECKUX PEAKIINN;

YCTAHABJIMBATh TMPUYMHHO-CICACTBEHHBIE CBS3U MEXKAY HM3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMUECKUE pacCyXaeHus (MHAYKTUBHBIC, JEIYKTUBHBIE, IO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B pPacCMaTpPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOBI M 3aKITFOUCHUS;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOIb3yEMbIe B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIeMEHTa, XuUMHUuYeckas (opMyJia, ypaBHEHHE XUMHUYECKOM
peakIuyu — MpU PEHICHUH Yy4YEeOHBIX TO3HABATEIBHBIX W IPAKTHUYECKUX 3aj1ad,
NPUMEHSATh Ha3BaHHBIE MOJEIIbHBIE MPEACTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbIE HCCIEI0BATEILCKHE TeHCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUS BEUIECTB U XUMHUYECKHX
peaKkuuu;

dbopMyIUpOBaTh LENIH U 3a]1a4l UCCIICIOBAHMS, UCIIOJIH30BAaTh TOCTABIICHHBIC
U CaMOCTOSTEIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KAue€CTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI M1 (DOPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABHUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSTEIIPHOTO IUIAHUPOBAHUS W  TMPOBEICHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIOJATh 32 XOJIOM
mporecca, CaMOCTOSTEIBHO IPOrHO3UPOBATh €ro pe3yiabTar, (OopMYIUpOBaTh
00001IEHUS U BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YIbTATOB UCCIIEI0BAHUSA,
COCTaBJISATb 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOperarh OMNBIT YYCHHMYECKOW HMCCIICNOBATEIIbCKOW M IIPOCKTHOM
NEATENbHOCTU, MPOSABISITE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlad, MNPUMEHEHUIO Pa3InYHbIX
METO/10B IMO3HAHUSI.

3) pa6oTa ¢c uHpopManei:

OPHCHTHPOBATHCA B Pa3IMYHBIX MCTOYHHMKAX HHGpOpMaIuu (HAy4IHO-
NOMyJIApHAsl JIUTepaTypa XHUMHUYECKOTO COJIEp>KaHMs, CIPaBOYHbIE MOCOOMS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
MIpeCTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh 151
HETPOTUBOPEYUBOCTD;



dbopMynHpoOBaTh 3aMpOChl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPHU MOUCKE U
orbope wmHbOpPMAIIMKA, HEOOXOAUMOW ISl BBIMOJHCHHMS Y4YeOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT HMCHOJIB30BAHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  IpeacTaBICHUS
uHpopmaluu (CxeMbl, rpaduKu, JUarpaMMbl, TaOJIULbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBI S3bIK B KadyeCTBE CpEACTBa IMpu pabore ¢
XUMHYECKON HMHpopManUeil: NpUMEHATh MEXNpeAMETHbIEe (pu3nueckue Hu
MaTeMaTUYeCKue) 3HaKu U CUMBOJIBI, GOpMYJibl, aO0OpeBUATYphl, HOMEHKIIATYpY;

UCIIOJIb30BaTh W MPeoOpa3OBbIBATH 3HAKOBO-CHUMBOJWYECKHE CpEJCTBA
HATJISTHOCTH.

OByaeHNe YHUBEPCAJTbHBIMUA KOMMYHHUKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOM TEMbI B XOJ€ TUAIOTa W/Wiu
JUCKYCCUM,  BBICKa3blBaTh  HAEH, (OPMYIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUSI TIPEJTIOKEHHOH 3a1a4H;

BBICTYIIaTh C MPE3EHTALMEN pe3yJbTaTOB I103HABATEIIBHON JAESATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU ITPU BBIIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, peaiu3alui y4eOHOro MpoekTa U (OopMyIupoBaTh BBIBOJbI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIENOBAHUN IMYTEM COIVIACOBAHUS INO3ULMUN B
X0J1e 00CYXICHHSI 1 OOMEHA MHCHUSIMH.

OBJ1aiecHUe YHUBEPCAIbHBIMH PeryJIATHBHBIMH JeHCTBUAMM:

CaMOCTOSITEJIHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenenss €€ Leau W 3aJadyd, KOHTPOJIMPOBAaTH U IO MEpE
HEOOXOJIUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJlfOPUTM JACUCTBUN IpuU
BBITIOJITHEHUM YYeOHBIX U HUCCJIEAOBATENbCKUX 3aJa4, BbIOMpaTh Haubolee
3¢ dekTuBHBIN Ccrmocod WX peuieHuss ¢ y4ETOM TMONYYEHHUS HOBBIX 3HAHHU O
BELIECTBAX U XUMUYECKHUX PEAKLUSAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH NIESATEIbHOCTH HAa OCHOBE CaMOaHajIu3a
U CaMOOIICHKH.

NNPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMerHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHuyueckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  MPEJACTABICHUM O XHUMHYECKOM  COCTaBJISIONICH
€CTEeCTBEHHO-HAyYHOW KAapTUHBI MHUpPA, POJM XHMHUU B T[IO3HAHUU SIBJIECHUU



Opupoabl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU ISl pEIIEHUS TPAKTUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHMYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIArarolMe MOHATHS (XMMHYECKHI 3JEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPHULIATENIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpalléHHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIA OO0BEM, YIJIEpOAHBIM CKeneT, (yHKIMOHaIbHAs TPy,
paauKan, U30Mepus, U30MEPBI, TOMOJOTHYECKHUI P, TOMOJIOTH, YIJI€BOIOPOIbI,
KHUCIIOPO/ U a30TCOAEpXkalllhe COEAUHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOSHUS
opraHnyeckux BeniectB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMSI,
Jexallie B OCHOBE NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUN, (DAKTOIOrMYECKHE CBEIAEHUSI O CBOMCTBax, COCTaBE, MOJYUYCHUH H
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMIIUX OpPraHMYECKHUX BEIIECTB B OBITY H
IPAKTUYECKOM 1€ATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBIATh XapaKTEPHbIC MPU3HAKHU TOHSITHH,
yCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS MPU
OIMCAHUM COCTaBa, CTPOCHHUS U NIPEBPAILCHUI OPraHNYECKUX COEIMHEHMIA,

cOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
COCTaBJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOM)
dbopMy1  OpraHMYEeCKHMX BEIIECTB W YpaBHEHUN XUMHUYECKUX PEAKIIUH,
U3rOTaBJIMBAaTh MOJIEIU MOJIEKYJ OPraHMYECKHX BEIIECTB MJI WLIIOCTPAIUU HUX
XUMHUYECKOr0 U MPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAMIECKHOCTh H3YYEHHBIX
OpraHUYECKUX BEIIECTB II0 KX COCTaBy M CTPOCHHUI0 K ONPEACIEHHOMY
KJIaccy/Tpynmne coeluHeHu# (yriaeBOJOpOAbI, KHCIOPOX M a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJSIPHbIE COEOUHEHUs), JaBaTh MM Ha3BaHUS IO
cucremarnyeckoir HoMmenkiatype (IUPAC), a Takke NPHUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTAENbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPONUJICH, AaleTHIICH,
STWICHTJIUKONb, TIUIEpUH, (PeHomn, dopMaabAerull, aneTaibAeTui, MypaBbUHAs
KHCJIOTA, YKCYCHAs KUCJIOTa, OJICMHOBASI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmall, HeJUTI0J103a, TJIMIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACIiITh BHUABI XUMHUYECKOM CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPaTHBIE);



c(hOpMHPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. ByrnepoBa miis 00bACHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTb  yYMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHUE,
dusznueckrue M XUMUYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pa3IUYHBIX
KJIACCOB OPTaHMYECKHX BEHIECTB (METaH, 9TaH, JTWIEH, MPOMNWICH, alleTHICH,
Oyramuen-1,3, merunOyramuen-1,3, O€H30J, METaHOJ], ATaHOJ, ATHJICHIJIMKOIIb,
TJIAIIEPUH, (EHOJI, alleTabIeTH, MypaBbUHAsS W YKCyCHas KHCJIOTHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXJYy HUMHU YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTepPU30BaTh UCTOUYHUKH YTIIEBOJIOPOIHOTO
Coipbs  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEpepadOTKU U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MEePEpadOTKH;

c(hOpMHPOBAHHOCTh YMEHHHA TPOBOJUTH BBIUUCICHUS TI0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIECTBA WJIM MPOIYKTa
peakiMM IO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3 MCXOJHBIX
BEIIECTB WM MPOJYKTOB PEAKIIHH );

c(hOpMHPOBAHHOCTh yMCHHH BJIaJICTh CHUCTEMOH 3HAaHUKA 00 OCHOBHBIX
METOJIax HAYYHOTO MO3HAHUS, UCIIOJb3yEMbIX B XUMUH TIPU M3YYCHUH BEIIESCTB U
XUMHUYECKUX ABJIICHUN (HAOI0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS JUIsl TPUHSTHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
oCyZ0 W Ja0OpaTOPHBEIM O0OPYIOBAaHWEM, a TAaKXKE NpaBWiIa OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILHUSMH MO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHUHN TUIAHUPOBATH W BBIMOTHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHMIECKHUX BEIIECTB MPU HATPEBAHUH, TIOTyUYCHUE
STWJIICHA W W3YYCHHE €ro CBOWCTB, KA4YECTBCHHBIC PEAKIMHW OPTaHUYECKUX
BEIIECTB, JE€HATypalus OENKOB MpU HArpeBaHWM, IBETHHIC PEAKIMU OENKOB) B
COOTBETCTBUHM C TMpaBWIaMHU TEXHUKH O€30MACHOCTH TIPH OOpalieHuu ¢
BEIIECTBAMU U JIaOOpPATOPHBIM OOOPYJOBAHHEM, TMPEACTABIATh PE3YJIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYOIIMX
peakuuii 1 GOpMyIUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUW KPHUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHOpMaIMIO, TMOJIy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOM
uHdopMmanuu, THTEpHET U ApYyrux);



chOpMUPOBAHHOCTb  YMEHUH  COONIOJATh  MpaBWiIa  DKOJOTHYECKH
1eaecoo0pa3Horo TOBEJASCHUS B OBITY W TPYIOBOM JEATEILHOCTH B IIEISAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOW CPEAbI, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbIcia Tokazarens I1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIIEHUSI W TPEIOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUSA HA OpPraHU3M
YeJIOBEKA;

JUIs 00YYarOIIUXCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX II03HAHUS BEIIECCTB U
XUMHYECKUX SIBJICHU;

JUISL CJICTIBIX M CJIA0OBHISIIMX OOYyYaloOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins njs 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHple pe3ynabTaThl OCBOCHHUS Kypca «OOImas W HeopraHudeckas
XAMUSA» OTPAKAIOT:

c(hOpMUPOBAHHOCTHb  MPEJCTABJICHUN: O XHUMHYECKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpa, pPOJM XHUMHUUA B TIO3HAHUM SIBJICHUI
npupoabl, B  (OPMUPOBAHWUM MBINUICHUS W KYJIbTYPbl  JIMYHOCTH, €€
(GYHKITMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS TPAKTUIECKUX 3a/1a4
U DKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOTHOMU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHWH, KOTOpas  BKIIKOYACT:
OCHOBOITOJIAraIONINEe IMOHATHSA (XUMUYCCKUN 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIM 00BEM,
BAJICHTHOCTD, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHMS, XMMUUYECKAs CBS3b
(KoBaJICHTHAasI, MOHHAS, METAJUTMYECKas, BOJOPOIHAS ), KpUCTAJUIMYECKas pemieTka,
TUOBl  XUMHUYECKUX  pPEaKIU, PpPaCTBOpP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAsT JUCCOLUMALMSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOoIranuu, nepuoanueckuid 3akoH [l. M. Menneneesa,
3aKOH COXPAaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHEHUs W MPEBPAILECHUS YHEPTUU
NPy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUM SI3BIK XUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIKAIIME B OCHOBE IMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJIOTHYCCKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MaCHOM HCIOJIb30BAHUM BaKHEHIITUX HEOPTraHUYECKUX
BEIIIECTB B OBITY U NIPAKTHUECKOM JEATEILHOCTH YEIOBEKA,



c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEpPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aMMOCBSI3b, MCMOJb30BaTh COOTBETCTBYIOUIME MOHSATUS HPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpAICHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJb30BATh XMUMHUYECKYIO CUMBOJUKY IS
coctaBieHuss (OpPMYyJT BEIIECTB MW  ypaBHEHUH  XUMHUYECKUX  PEAKIIHMH,
cucrtemarnueckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BeIleCTB (yrapHblil Tra3, YIJEKUCIbIM Tra3, aMMHak, raméHas
U3BECTh, HETaIlIEéHasl U3BECTh, MUThEBAs COJla, MUPUT U JIPYTHUEC);

c(hOpMHPOBAHHOCTh YMEHUMN OIPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO0 COCTAaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, MOHHAsl, METAJUINUeCKasi, BOJIOPOJIHAS]) B COCTUHEHUSX, THII
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BeElllecTBa (aTOMHAas, MOJIEKYJspHasi,
MOHHAas, METAJUIMYECKAs1), XapaKTep CpPeAbl B BOJIHBIX PACTBOPAX HEOPTaHUUYECKHUX
COCIUHECHUM;

c(hopMUPOBAHHOCTH YMEHHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIECTB IO HMX COCTaBYy K OMNpeneNéHHOMY Kiaccy/TpyIie
COEIMHEHUN (MPOCThIE BEIMIECTBA — METAJJIbI U HEMETAJUIbl, OKCUIbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOAMYECKOr0 3aKoHa /J.
N. MeHnneneeBa u J1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKITUH;

chOpMUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKuX »dJieMeHTOB 1-4 mnepuogoB Ilepuoandeckoil CHCTEMBI
xuMuueckux sjementoB JI. WM. MenjeneeBa, UCHONb3ys MHOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUe YPOBHU», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX JIEMEHTOB M UX COCAUHEHUM
no nepuoaam u rpynnam Ilepuonnueckoit cucteMbl XUMUYECKHUX 3y1eMeHTOB []. U.
Menneneena;

c(hOpMHPOBAHHOCTh YMEHHM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMUYECKUE CBOMCTBAa HEOPraHWYECKUX BEILECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKAATh CYIIECTBOBAHUE TCHETUYECKOW CBS3UM MEXKAY HEOPraHUYEeCKUMHU
BEILECTBAMU C ITOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIMH I10
pa3IMYHBIM MpPHU3HAKaM (YUCIY U COCTaBY pPEArMpyroIIMX BEUIECTB, TEINIOBOMY
addexTy peakuuy, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, O0pPaTHUMOCTU
peaKkIuu, y4acTUIO KaTaanu3aTropa);

c(hOpMHPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHHS PEAKIMN Pa3IAIHBIX
THUIIOB, TIOJIHBIC U COKpAIlIEHHBIC YPAaBHEHUS PeaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIMHU UAYT 10 KOHLA;



c(OPMHPOBAHHOCTh YMEHUU TMPOBOAMUTH PEAKIUHU, MOATBEPKIAOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEIIECTB, paclo3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BCIIICCTB;

c(OpMHPOBAHHOCTh ~YMEHUH  pacKpbIBaTh CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATHUX PEaKU;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM
pEeaKIMK OT PA3IUUHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aecTBus (mpunuun Jle [laTense);

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHMHYECKHE IPOIIECCHI,
JeKalllie B OCHOBE IMPOMBIIUJICHHOTO MOJYYeHHs] CEPHOM KHCIIOThI, aMMHaKa, a
TaKkke CQOPMUPOBAHHOCTh MPEJCTABICHUM 00 OOIIMX HAYYHBIX NPHUHIMMNAX H
AKOJIOTHYECKUX MPOOIEMaX XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCThL YMEHUH MPOBOJIUTH BBIYUCICHHUS C WCIIOJIB30BAHUEM
MOHSITHSI «MAaccoBasi JIOJIsI BEIIECTBA B PAcCTBOPE», OObEMHBIX OTHOIIECHUMN Ta30B
IPpY XUMHUYECKUX PEaKIIMSIX, MAcChl BEIIECTBA WK 00bEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O00BEMY OMHOTO W3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIUIOBOrO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHUS MAacChI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIaTh MIPaBUIIa MOJIb30BAHUS XUMHUYECKOM
NOCy/Iol U Ja0OpaTOpPHBIM O00OpYJOBaHMEM, a TaK)Ke MpaBWiia OOpalieHus ¢
BCIIECTBAMHU B COOTBETCTBHM C WHCTPYKIIMSIMHM IO BBITIOJIHCHHIO J1aO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUHN TUIAHUPOBATH W BBIMOJTHATh XUMHUYECKUN
AKCIIEPUMEHT (pa3joKeHHE MEPOKCHJIa BOJOPOAA B MPHUCYTCTBUM KaTalnu3aTtopa,
OTNpEENIeHHEe Cpebl PpPacTBOPOB BEHIECTB C MOMOIIBIO  YHHBEPCAIHHOIO
WHANKATOPA, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakMu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha Cyiab(dar-, kKapOoHAT- U
XJIOPHI-aHWOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/ad 10
TemaM «Mertamibsl» u «Hemeramibl») B COOTBETCTBHM C TPAaBWIAMHM TEXHUKH
0e30MacHOCTH MPHU OOPAIEHUU C BEIIECTBAMU U JIA0OPaTOPHBIM 000PYI0OBAHUEM,
NPEICTABIATh PE3YIbTAThl XHMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3aIluCH
yYpaBHEHUI COOTBETCTBYIONIUX peaknuid W (OPMYITUPOBATH BBHIBOABI HAa OCHOBE
ATUX PE3YNbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHPOpMAIINIO, TOJNIYYaeMyK0 U3 pa3HbIX HUCTOYHUKOB (CPEICTBA MAacCOBOU
KOMMYHUKanuu, UHTepHET U Apyrux);



chOpMHPOBAHHOCT, ~ yYMEHHMH  coONIoAaTh  MpaBWia  HKOJIOTHYECKHU
IeJIeCO00pa3HOr0 TOBEAEHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IENSIX
COXpPAHEHHSI CBOETO 3JI0POBhS M OKPYKAIOIIEW MNPUPOIHON Cpeibl, OCO3HABATH
OITACHOCThH BO3JCHCTBUS HA )KMBBIC OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHNMAs
cmpicn mokazarens [IJIK, mosicHATP Ha mnpuMepax CcrmocoObl YMEHbBIICHUS U
NPEIOTBPAICHHS KX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMHYECKUX SIBJICHUM;

JUISL  CHENBIX W CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HadeHui JI. Bpains mis 3anmucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnuyecrBo yacos
HaumeHoBaHue pa3iesoB 4 TeM JyiekTpoHHBIE (HU(POBHIE)
Ne n/m Kontpoabnbie  IlpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHMYeCKOH XHUMHUH
ITpeameT oprannueckoi xumuu. Teopus .
pedl p ? https://resh.edu.ru/subject/29/10/
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUN 3 _
https://www.yaklass.ru
A. M. bytneposa
Utoro no pazneny 3
Pasnen 2. YrieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOIOPOIBI — aJIKAHBI 2
59 HenpenenbHblie yriieBoAOPOIbI: AIKECHEI, 6 1
' aJlKa/ICHbI, ANKHHEI https://resh.edu.ru/subject/29/10/
2.3 ApoMaTHYECKHE YIIIEBOAOPOIBI 2 https://www.yaklass.ru
24 [TpupoiHbIE HCTOYHUKH YTIIEBOJOPOIOB 3 1
' U UX repepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopojacoaep:kamue opraHu4ecKue coeTHHeHUst
3.1 Criupter. denon 3
3.9 Anbaeruasl. KapOoHOBBIE KUCIIOTHI. 7 1 https://resh.edu.ru/subject/29/10/
' CrnosxHbie 3(upsl https://www.yaklass.ru
3.3 VYriueBoasl 3 1
Hroro no pazneny 13



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/

Pa3znen 4. A3oTcoaepikanme oprannyecKne coeMHeHust

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

4.1 AMuHBI. AMUHOKHUCIIOTBL. benku 3 https://www.yaklass.ru
Uroro no pazneny 3
Pa3nen 5. BoicokoMosieKyJIsIpHbIe cOeIMHEHH s
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eggzixm_igzi%ecwzgllw
Hroro no pazneny 2
OBUIEE KOJIMYECTBO HACOB I10 34

[NPOI'PAMME



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

11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuecTBo 4acoB

duaexkTpoHHbie (HudpoBbIE)

Ne ni/m Konrpoabusie | IlpakTuyeckue
NMpoOrpamMMmblI Bcero o0pa3oBaTebHbIE pecypChl
padoThI padoThI
Pasnen 1. TeopeTnueckue 0OCHOBbI XMMUH
Crpoenue atoMoB. [lepuoaunueckuit
11 3akoH U [lepronnueckas cucrema 3
' XUMHUYECKUX dyieMeHToB [1. 1. _
MeHzeneena https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru
19 Crtpoenue BemniecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XVUMHYECKUE PEAKIINH 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heopranmueckasi XuMusi
2.1 Merasmibl
2.2 Hemerannbl 1 https://resh.edu.ru/subject/29/11/
23 CBs3b HEOPraHMYECKUX M OPTAaHUYECKHX 5 https://www.yaklass.ru
' BELIECTB
Hroro no pazneny 17
Paszgen 3. XuMus ¥ JKU3Hb
https://resh.edu.ru/subject/29/11/
3.1 XUMUS U )KU3HDb 4 _
https://www.yaklass.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

[NPOI'PAMME



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/

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4yacos
Ne DJIeKTpOHHbIe N (ppoBbIE
Tema ypoxa Konrtpoabuble  IlpakTHuyeckue
n/n Bcero o0pa3oBaTesIbHbIE PecypcChl
padoThI padoThI
1 [IpenmeT opraHnuecKOM XUMUH, €€ 1 https://www.yaklass.ru/p/himija/10-
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHHUE klass/osnovy-organicheskoi-khimii-
6490554
https://www.yaklass.ru/p/himija/10-
Teopust cTpoeHUsT OpraHUYECKUX . o
. . klass/osnovy-organicheskoi-khimii-
2 coenunenuit A. M. bytneposa, eé 1 o
6490554 /sostoianie-elektronov-v-
OCHOBHBIE ITOJIOKEHUS . .
atome-s-p-orbitali-elektronnaia-
konfiguratciia- -6447220
IIpencraBinenue o Kiaccupukanuu
op . o emmec EI)O . . https://www.yaklass.ru/p/himija/10-
TaHUYECKUX B TB. HoMenkiaTypa
3 (p H; yp 1 klass/osnovy-organicheskoi-khimii-
cUCcTeMaTH4ecKasl) U TPUBUAJIbHBIC
p 6490554 /klassifikatciia-
Ha3BaHHUS OpraHUYeCKHUX BEIIECTB ) .
p m organicheskikh-veshchestv-6447504
4 AJIKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHYECKUM Pl

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
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metan-i-eqo-gomologi-6579437

Mertan u 3TaH — npocTenme

5
MpEACTaBUTEIH AJIKAHOB
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 6579439/alkeny-etilen-i-ego-
gomologi-6898889
https://www.yaklass.ru/p/himija/10-

; DTUIIEH U TIPONIIEH — MpoCTeiiue klass/ uglevodorodY— .

[PEICTABHTEIIH AMKEHOB 6579439/alkeny-etilen-i-ego-
gomologi-6898889

8 [Tpaxktuueckas pabora Ne 1. «I[lomyuenue

STUJIEHA U U3YYEHUE €0 CBOMCTB
Ankaymenst. Byranuen-1,3 u https://www.yaklass.ru/p/himija/10-
9 meTunoyraguen-1,3. [lomydenne klass/uglevodorody-
6579439/alkadieny-6899278
CHHTETUYECKOTO KayuyyKa U pe3UHBI
AJIKUHEI: COCTaB U 0COOEHHOCTHU https://www.yaklass.ru/p/himija/10-
10 CTPOEHUS, TOMOJIOIMYECKHUH PSLI. klass/uglevodorody-6579439/alkiny-
AneTHIeH — NPOCTENIINN IPEJCTaBUTEIIb atcetilen-i-ego-gomologi-6892969
AJIKMHOB
11 Beluncienus o ypaBHEHHUIO XUMHUYECKOU
peakiuu
https://www.yaklass.ru/p/himija/10-

12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh klass/uglevodorody-6579439/areny-

apeHOB benzol-i-ego-gomologi-6912879

13 I'enetnyeckas cBsI3b yriaeBogOpOAOB, https://resh.edu.ru http://school-
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MMpUHAJJICIKAIIUX K Pa3JIMYHbIM KJIaCCaM

collection.edu.ru

[TpupoaHbIe HCTOUHUKHU YTII€BOJOPOIOB:

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

14 MIPUPOJTHBIN T'a3 U TOMYTHBIC HEPTSHBIE klass/uglevodorody-
ra3bl, He()Th M IPOIYKTHI €€ TIepepadOTKH 6579439/pererabotka-nefti-i-
TIpUpPOHbIE HCTOYHHKH YIVICBOAOPOIOB: okhrana-okruzhaiushchei-sredy-
15 MIPUPOJTHBIN T'a3 U MMOMYTHBIC HEPTIHBIC 6899731
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepadoTKu
16 KonTponbHast pabora mo pazueny

«YT1eBoA0pOaABD»
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

17 HpeILeJ'II:HI:Ie OAHOATOMHBIC CHI/IpTBI: 6580873/nasv5hchen nye-

MCETAHOJI U 3TAHOJI. BOI[OpOI[Haﬂ CBA3b odnoatom nve-spirtv-metano'-
etanol-6569756
https://www.yaklass.ru/p/himija/10-

MHOroaToMHBbIE CIIAPTHL: TUIECHTIINKOIIb klass/spirty-fenoly-

18 6580873/mnogoatomnye-spirty-

U TJIMLEPUH
etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-

19 DeHOI: CTPOSHNE MOJIEKYIbI, (pU3NUECKUEe klass/ Sp'rtv'feml_y' o

¥ XUMHYECKHE CBOMCTBA, TPUMEHEHHUE 6580873 /aromaticheskie-spirty-
fenol-6584218
https://www.yaklass.ru/p/himija/10-

AJTBICTHIIBL: (I)OpMaJILz[eFI/II[ - klass/aldegidy-ketony-karbonovye-

20 kisloty-6780279/aldegidy-i-ketony-

areTaabaerua. AneTod

6777547



http://school-collection.edu.ru/
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O1HOOCHOBHBIE Mpe/IeTbHbIE KAPOOHOBBIE

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

klass/aldegidy-ketony-karbonovye-

21 ; : ki :
KHCIOTBI: MypaBbHHAS H YKCYCHAst kisloty-6780279/karbonovye-kisloty
karboksilnaia-gruppa-6795067
29 [Ipaktuyeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBI»
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
CreapuHOBast ¥ OJIEMHOBAsI KUCIIOThI, KaK kisloty-6780279/svoistva-
23 MPEICTAaBUTENH BBICIINX KapOOHOBBIX poluchenie-i-primenenie-
KHCJIOT nasyshchennykh-odnoosnovnykh-
karbonovy -6777549
24 Mpbiia Kak COJIM BBICIIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiiCTBIE
CrnoxHbIe 2(UPHI KaK TPOU3BOTHBIC https://www.yaklass.ru/p/himija/10-
25 KapOOHOBBIX KHCJIOT. [ MAPOIIN3 CIIOKHBIX klass/slozhnye-efiry-i-zhiry-
>QHpOB 6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-
26 JKupel: ruIpoNIN3, IPUMEHEHHE, klass/slozhnye-efiry-i-zhiry-
OuoJIorYecKast poJIb KHUPOB 6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-
YI‘HCBOI[LIZ COCTasB, KﬂaCCH(bI/IKaHI/IH. k|ass/ug|evodv_prirodnye_
27 Baxkneiinime npecTaBuTeIu: Iiir0Ko03a, soedineniia-6835083/klassifikatciia-
bpykTo3a, caxaposa uglevodov-6828518
28 Kpaxmai u nemnoio3a kak IpupoIHbIe https://www.yaklass.ru/p/himija/10-

MIOJIMMEPHI

klass/uglevody-prirodnye-
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soedineniia-6835083/krakhmal-
tcelliuloza-6843938

KonrtponbHas pabota no paszaeny

29 «Kucnopoaconepsxamyie OpraHuYECKUe
COCIMHECHUS
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-

30 AMWHEBI: METHJIAMHUH U aHWJIHH soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-

AMMHOKHCIIOTBI KaK aM(pOTEpHBIE klass/azotsoderzhashchie-
31 OpraHUICCKUE COCMHCHNA, NX soedineniia-6852270/aminokisloty-
6I/IOJ'IOFI/I'~I€CKOC 3HAa4YCHUC. HCHTI/IJ:[BI amfoternve_soedineniia_6853801
https://www.yaklass.ru/p/himija/10-

2 Besku Kak IpUpoJIHBIe klass/azotsoderzhashchie-

BBICOKOMOJIEKYJISIPHBIE COETMHEHUS soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-

33 OCHOBHbI€ OHATHUSI XUMUU soedineniia-vms-6880782/osnovnye-

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

OCHOBHBIE METOIBI CUHTE3A https://www.yaklass.ru/p/himija/10-

34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHUMN. klass/vysokomolekuliarnye-

[InacTmaccsl, KaydykH, BOJOKHA

soedineniia-vms-
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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 I1O
[NPOI'PAMME

34



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 KJIACC

KoanuyecTBo 4acoB

Ne JIeKTPOHHbIE HU(POBbLIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
https://www.yaklass.ru/p/himija/11-
. klass/osnovnye-poniatiia-i-zakony-
XUMHUYECKUH 2TIEMEHT. ATOM. DIJIEKTPOHHAS . )
1 1 khimii-6931691/sovremennaia-
KOH(UTYypalus aTOMOB N
model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-
. klass/osnovnye-poniatiia-i-zakony-
[Tepuonnueckuii 3akoH u [leprnonnueckas L . -
khimii-6931691/periodicheskii-
cUCTEMa XUMHUYECKHUX 3j1eMeHToB [[. H. . . .
2 M . 1 zakon-i-periodicheskaia-sistema-
eHJIeJIeeBa, UX CBA3b C COBPEMEHHOM . .
g = ’ P khimicheskikh-elementov- -
TEOpHUEeH CTPOCHHUSI aTOMOB
pHCH ¢Tp 6948490
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB https://www.yaklass.ru/p/himija/11-
XHMHYECKHMX 3JIEMESHTOB M X COSINHCHUN klass/osnovnye-poniatiia-i-zakony-

3 10 TPYIINaM U nepuogaM. 3HaUeHHUE 1 khimii-6931691/zakonomernosti-
IEPUONYECKOTO 3aKOHA U CUCTEMBI izmeneniia-svoistv-elementov-i-ikh-
xuMmuueckux sneMmeHToB /.M. MenneneeBa soedinenii-po-perioda -6957324
B Pa3BUTHUU HAYKHU

https://www.yaklass.ru/p/himija/11-
. klass/khimicheskaia-sviaz-i-stroenie-

Ctpoenue BeliecTBa. XUMUYECKas CBSI3b, €€ )
veshchestva-6927604/elektronnaia-

4 BU/IbI; MEXaHU3MBI 00Pa30BaAHUS 1 . L . .

. B priroda-i-tipy-khimicheskoi-sviazi-
KOBaJICHTHOM CBsI3U. BojopoaHas cBs3b
ALOpOAL 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

BaneHTHOCTB. DJAEKTPOOTPUIIATENBHOCTD.
Crenenn okucieHus. BenrecTsa

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

klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/elektronnaia-

> MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOT O priroda-i-tipy-khimicheskoi-sviazi-

CTpOCHUS elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-
[loHsATHE O IUCTIEPCHBIX CHCTEMAX. klass/khimiia-rastvorov-

6 VIcTUHHBIE U KOJJIOUIHBIE PACTBOPHI. 7109506/dispersnye-sistemy-smesi-
MaccoBas 10715 BEILECTBA B PaCTBOPE 6980590
Knaccudukanus u HomeHK1aTypa

7 HEOPraHUYECKUX COCTMHEHUM.

['eHeTnueckas CBs3b HEOPraHUYECKUX

BEILIECTB, PA3JINYHBIX KIAaCCOB

Knaccuukanus XMMHYECKHX PEAKIHil B https://www.yaklass.ru/p/himija/11-
HEOPraHUYECKOU U OPraHU4eCKON XUMUHU. Idass/khimicheskaia-kinetika-

8 3aKOH COXpaHEHMs MACChI BEIIECTB; 3aKOH 6995740/klassifikatciia-khimicheskikh-
COXpaHEHHs U IPEBPAILCHHS YHEPTUU TIPU reaktcii-po-raznym-priznakam-
XUMHYECKHUX PEaKIMIX 6964758

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

9 Ckopocts peakiyi. OOpaTHMBIC PEaKIUH. 6995740/skorost-khimicheskoi-
XuMu4eckoe paBHOBeCUE reaktcii-faktory-vliiaiushchie-na-

skorost-reaktcii-6964759
[IpaxkTrueckas pabora Ne 1. «BnusHue
10 pa3nuYHbIX (PAaKTOPOB HA CKOPOCTH

XUMHUUYECKON PEAKIIUN»



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

DJIEKTPOIUTHIECKAS TUCCOIHAITHSI.
[Tonsitue o BogopoaHom nokaszarene (pH)

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

klass/khimiia-rastvorov-
7109506/elektroliticheskaia-
dissotciatciia-vodorodnyi-pokazatel-

11 pactBopa. Peakuyu noHHOrO 0OMeHa. ph-rastvora-7048767
I'vnponus opraHndeckux u -
p p https://www.yaklass.ru/p/himija/11-
HEOpraHu4YeCKUX BEIECTB L
p m klass/khimiia-rastvorov-
7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-
OKHCIHTEIEHO-BOCCTAHOBHTEILHIE klass/okislitelno-vosstanovitelnye-
12 peakimu. [loHsiTHe 00 3MeKTpONIN3e protcessv—.7170109/ O_k'SI'telno_
PACTITABOB 1 PACTBOPOB COEii vosstanovitelnye-svoistva-metallov-a-
grupp-medi-i-zheleza-7224309
13 KonTponbhas pabora no pazaeny
«TeopeTndyeckre OCHOBBI XUMUK
M https://www.yaklass.ru/p/himija/11-
CTAJUIBL, X H?HO)KCHHG B klass/kharakteristika-metallov-
Tlepronnteckoi cuCTEME XMMUYECKHX 7200709/metally-obshchie-svoistva-
14 sanemenToB J[. . MenneneeBa u metallov-7183914
0COOEHHOCTH CTpOoeHHS aToMOB. O01IHe
¢u3nveckre CBOMCTBA METAIIJIOB
https://www.yaklass.ru/p/himija/11-
15 CruiaBbl METAJUIOB. DJIEKTPOXUMUYCCKUIMA klass/kharakteristika-metallov-
PsII HAIPSDKEHUI METAJLIOB 7200709/splavy-metallov-7224314
XUMHAYECKHUE CBOMCTBA BAKHEHUIITNX https://www.yaklass.ru/p/himija/11-
16 METaJUIOB (HATPHH, KA, KalblUH, klass/kharakteristika-metallov-

MarHui, aJIIOMAHUAN) U KX COCTMHEHUI

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

XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX

metallov-iv-viiib-grupp-7236722

17 o
COEIMHEHUH
18 XHMHUUYEeCKHEe CBOMCTBA IIUHKA, JKeJIe3a U UX
COE€IUHEHNN
[Tpaktuyeckas padora Ne 2. "Pemenue
19 AKCIIEPUMEHTAIBHBIX 3a71a4 110 TEME
«Mertamis»"
HemeTamiml, ux IOJIOKCHHUE B https://www.yaklass.ru/p/himija/11-
20 [Teproanueckoil cuCTEME XUMHUYECKUX klass/kharakteristika-nemetallov-
anemenToB M. 1. MenzaeneeBa u 7269055/khimicheskie-elementy-
0COOCHHOCTH CTPOSHHUS aTOMOB nemetally-6852268
dusnyeckue cBOMCTBA HEMETAILIOB. https://www.yaklass.ru/p/himiia/11-
21 AnnoTponusi HEMETaJUIOB (Ha IpUMeEpe klass/kharakteristika-nemetallov-
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa) 7269055/nemetally-iva-gruppy-
29 XUMHYECKUE CBOICTBA T'AJIOT€HOB, CEPBI U 7265027
UX COeOIUHEHNN
- https://www.yaklass.ru/p/himija/11-
XuMHUYEeCKUe CBOWMCTBA a30Ta, (hocodpa u .
23 . klass/kharakteristika-nemetallov-
HUX COeIUHEHUH
7269055/nemetally-va-gruppy-
24 XUMHUECKHE CBOMCTBA yriiepoaa, KpeMHUs 7265028
U UX COCITUHEHUN
o5 [IprMeHeHre BaKHEHIINX HEMETAIIIOB M X https://www.yaklass.ru/p/himija/11-
COeTMHEHH klass/kharakteristika-nemetallov-
7269055/nemetally-via-gruppy-
7265029
O06001IeHNEe U CHCTEMATH3alMs 3HAHNUH 110
26 teme «HeMeTarmibly. BeraucieHus mo https://www.yaklass.ru/p/himija/11-

YpaBHEHUSM XUMHUYECKHUX PEaKIii 1
TEPMOXUMHUYECKHE PACUETHI

klass/kharakteristika-nemetallov-

7269055/nemetally-viia-gruppy-
7265030



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-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/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-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030

[Tpaktuueckas padora Ne 3. «Perenue

27 IKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEME
"HemeTtamnnr'"»
28 KontponbHas paboTa o teMam
«Metame» U «HemeTamn
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/vodorod-i-vodorodnye-
soedineniia-nemetallov-7267751
https://www.yaklass.ru/p/himija/11-
Heopranuyeckne u OpraHudecKie KHCIIOTHI. klass/kharakteristika-nemetallov-
29 Heopraamyeckue u opraHndecKue 7269055/okislitelnye-svoistva-
OCHOBAHMSI azotnoi-i-kontcentrirovannoi-sernoi-
kislot-7276636
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067
AmMmpoTepHbIe HEOPraHUYECKUE U
30 OpraHuvecKue coequHeHus. [ 'eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTAHUYECKUX
BCIIIECTB
https://www.yaklass.ru/p/himija/11-
Pone xuMuu B o0ecrieueHUN klass/khimiia-i-zhizn-
31 JKOJIOTUYECKOM, JHEPreTUUECKON U 7285128 /khimiia-v-meditcine-

MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
METUITTHBI

selskom-khoziaistve-energetike-

stroitelstve-7279411
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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/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-svoistva-azotnoi-i-kontcentrirovannoi-sernoi-kislot-7276636
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/okislitelnye-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/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/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411

[IpencraBnenus 00 OOIMIMX HAYYHBIX

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

32 MPUHIUIIAX TPOMBIIUIEHHOTO TTOJYYEeHUs 1 klass/khimiia-i-zhizn-
Ba)KHEHIIINX BEIIESCTB 7285128/printcipy-khimicheskogo-

33 YesnoBek B MHUpE BEILIECTB U MaTEPHUAJIOB 1 broizvodstva-7279412
https://www.yaklass.ru/p/himija/11-
klass/khimiia-i-zhizn-
7285128/khimiia-v-meditcine-

34 XUMHS U 3J10pOBbE YEIIOBEKA 1 selskom-khoziaistve-energetike-
stroitelstve-7279411

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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/printcipy-khimicheskogo-proizvodstva-7279412
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/printcipy-khimicheskogo-proizvodstva-7279412
http://www.yaklass.ru/p/himija/11-

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

INa6puensa O. C., OctpoymoB U. I'. Cnankos M. A Xumus 10 kimacc

I"adpuensn O. C., OcrpoymoB U. I'. CnaakoB 1. A Xumus 11 knacc

METOINYECKHUE MATEPHUAJIbI J1JISA YYUTEJIA

3arpannunas H. A. Xumusi: MmeranpeaMeTHble pe3yabTaTel 00yueHus. 8-11
KJIACChI

[Mnuyruna I'. B. CutyaunoHHbIe 3a7aHus 10 XuMuu. 8-11 kmaccel

JleontoBuu A. B., CaBBuueBa A. C. MccnenoBarenbckas U IPOEKTHAS
JeATCIbHOCTD MKOJIbHUKA. 5-11 Ki1acchl

Hosomuuckuit Y. U. Tumpl xuMmruueckux 3a1a4 U crocoObl ux pemenus. 8-11
KJIacchl. YueOHoe mocooue i 00meo0pa3oBaTelIbHBIX YIPEKICHUM

Mankesuu H. B. Heoprannueckas xumusi. Bech MIKOJIbHBIN Kypc B TaOauIax
INonsagap0 4. JI. COopHuUK 3a1a4 U ynpakHeHU o xumun: 8-10 knaccel
Hoponbkun B. H. Xumus. [Tonroroska k EI'D. TeMaTuueckue TeCThI

[Torotns E. M. CBolicTBa 1 CTPOCHUE OPTAaHUYECKUX COCTUHEHUN: METOJUYECKOE
nocooue

JIutBunosa C. A., Mankesuu H. B. Oprannueckast xumusi. Bech MIKOJIBHBIN KypC

B Ta0IHUIIaX



IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU

HUHTEPHET:

https://m.edsoo.ru 6ubnuorexa IJOK

https://www.vaklass.ru

https://resh.edu.ru

http://school-collection.edu.ru



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