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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCTIOBIECHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenUPUKH HAYKHM XUMHH, €€ 3HAYCHHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyIio poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJoBeKa, KoTopoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHUs B mpeamere «XuUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AIIEMEHTAMHU COJACPKAHMs, UMEIOUUMH KYJIbTYPOJOTHUYECKH W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMeTa «XWUMHS»  JaHHOTO  YPOBHS  HM3YYCHHS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTpOEHHEM, TI03HABAEMOCTb MPUPOJHBIX SIBICHUNA MyTEM OKCIEpPUMEHTa W
peIIeHUsT TMPOTHBOPEYMI MEKIy HOBBIMH (aKTaMH H  TEOPETUYCCKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOyJaromuxcs MPUHATHIE MPOTPAMMON MO XMMHH TOAXOABI K OMpPEICICHHIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAaYEHUE JUIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mpenojaBaHus XHUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUUECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJSIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOOUMBIX Uil HpPUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOMIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOMMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



Conep:kanue o0yueHust
10 kaace
Oprannyeckasi XuMus

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKOi XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuajioB. Teopus CTpOeHUsI OpraHnyeckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (OpPMyJIBl OpraHMYECKMX BelecTB. ['omosnorus,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCAUHEHMSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEHUIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OpraHMYECKUX BEILECTB, HAONIOJACHHE M ONHCAaHME JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE M XMMHMUYECKHE CBOMCTBA (peakiUM 3aMElIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U IPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOWCTBA (pEaKkIWH THUAPUPOBAHHS,
raJIOr€HUPOBAHMUSL, THIpATalluK, OKUCIICHUS U TIOJMMEPU3AllUN ), TOIYyYeHHE U IPUMEHEHNE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMsS, TOMOJOTHYECKUH psA. ALETUIEH —
NPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOeHHUE, (U3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHuUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XHMMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUs U HUMpOo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAUIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nmonyTHble HE(QTAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYecKHii), nuponus. IIpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEeHHBIH yroib ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/ABI U3Y4YECHHS BEIIECTB M UX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yroapy», MoneanpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE INPAKTHYECKOW pPaOOTHI:
MIOJIyYEHHUE 3TUJICHA U U3YYECHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (peakUMW C aKTUBHBIMU METaJUIaMH, TaJor€HOBOIOPOJaMH, TOpPEHHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEUCTBUE CO IIEIOYHBIMU METaJlJIaMH, KaYECTBEHHAsI pEaKLIMsl Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIHH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHuEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()HUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHHUS MOJEKYJbI, (PU3NYECKHE U XUMHUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOAOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe IiuiuHa). buonorndyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



DKcrepuMEHTAIbHbIE METOJbl MU3YUEHHUs BEIIECTB M WX MPEeBpalLleHUI: HaOI0oIeHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3AllUU, CpPeAHsAs MOJeKymnsapHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocepa, oOMEeH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbL, JKUPHI, (PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 kaace
OO0mas 1 HeopraHu4veckasi XuMHs

Teopernueckne 0CHOBbI XUMHHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. JJEKTPOHHAs O0OJIOUKA.
DHepreTHyeckre YpOBHHU, MOILYPOBHH. ATOMHBbIE OpOHTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JEMEHTOB IMEPBBIX UETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepumonnueckoil CHCTEMBl XUMHUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUe MepUoIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOM CBSI3M (KOBaJEHTHas
HETOJISIpHAsT W TIOJISIpHAsE, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTH.
DneKTpooTpUuliaTenbHOCTh. CTenenb okucieHus. IOHbI: KATUOHBI U AHHOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBas Aois
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakuil B HEOPraHUYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. DaKTOpbl, BIUSAIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuanus. CuinpHble U ciabbie 37aeKkTposnuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYCHHUsI BEIIECTB M WX IMPEBPALICHUM: JIEMOHCTpaIus
tabmun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMUECKUX peméToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMEHA), MpOBEJIEHUE NPAKTHUUECKON paboThl «BiusHue pa3inyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

PacuérHrble 3amaumn.

Pacu€Tpl o ypaBHEHUAM XUMUYECKUX PEAKIMil, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
pacU€Thl C UCMOIBb30BAHUEM MOHSATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. llonoxxkenne HemeramnoB B llepuogmyeckoil cuCTEME XMUMHUYECKUX
anemenToB J[. W. MenneneeBa M OCOOEHHOCTH CTpOoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETANIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa u yriiepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUI0B, KUCIOPOICOAEPKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

[IprMeHeHne BaKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne metaiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SIEKTPOHHBIX 000JIOUEK aTOMOB MeTamioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXUMHUYECKUH psAJ HANpPsKEHUH
METAJJIOB.

XVMUYECKUE CBOMCTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaluii, KaiblHWid, MarHui,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MEJlb) U UX COCTUHEHHIA.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEPUMEHTAIIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBPAIICHUN: HW3yYECHHE
KOJUIeKIIMA «MeTaluibl W CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3a/a4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB



(B3aMMOJENCTBUE THIPOKCUAA ATIOMUHMS C PACTBOPAMHM KHUCJIOT M IEJI0Yed, KauyeCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuétbsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKLMM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIOTMUECKOM, SHEPreTHYeCKOol U MUILEBOM 0e30macHoCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUSA BEILECTB M XUMHYECKHX
peaKkuuu.

[lpencraBiaenus 00 OOmMX HAayyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BaXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MAaTEepUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl I D3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4YECKHE U MUHEPAJIbHBIE Y100pEHUSI.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOMN KU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMPU U3y4EHUH OOIIEeH U HEOPTraHWYECKOW XMUMHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSTHUMH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTIEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE MOHSTHSA: HAY4HbIH (pakT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUYECKHUE BEIMUMHBI U €IUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

Texnouorus: XUMUYECKas IIPOMBILIICHHOCTb, MeTaJuLyprus, IIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CENIbCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MULIEBas
IIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPEnaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpUAIOB, JIEKTPOHHAsSI IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.



[LnanupyemMbie pe3yJbTaThl 0CBOCHHS MPOrpaMMbI 10 XMMHH Ha 6230BOM YPOBHeE
cpeaHero o0mero oopa3oBaHus

Jluunocmmuoie pes3yiomanitvl

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIUMKCS POCCUHCKOM IpakJaHCKOM HIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPHUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPAaBUJIAMHU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OBITa TO3HABATEIBHONM M TPAKTHYECKOW JESITeIBHOCTH OOYUYaIONIMXCS IO pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPECTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY H apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIecCy TBOpYECTBAa B 0OOJACTH TEOPUHM M MPAKTHUYECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTEH 310pOBOr0 M Oe3omacHoro olpas3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENIbCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccun U pealn3aluy COOCTBEHHBIX *KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS NEHCTBUHM, NPUHOCAIIMX BpEJ OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKa, B IO3HAHUM IPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTONUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHUMaHHUS CYIIHOCTM METOJIOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBAaHHBIC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEpPBIBHOMY OOpa3oBaHMIO U caM00Opa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

MertanpeameTHble pe3yJibTaThI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIC ACHCTBHS B TIO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMU y4E€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBu1ajieHHe YHUBEPCAIbHBIMU YUEOHBIMU NOZHAGAMETIbHBIMU OCHUCMBUAMU.

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMH;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakluud — TpU pPELHICHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (popMyaupoBaTb O0O0OOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh OMBIT MCIOJIB30BAaHHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TPH padoTe C XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHNe yHUGEPCANbHBIMU KOMMYHUKAMUGHBIMU OCIICIGUAMU

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIel Pe3yJbTaTOB IMO3HABATEIHHOHN NEATEIBHOCTH, MOTYYSHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBy1ajieHNe yHUGEPCANbHBIMU PEZY/IAMUGHBIMU OCIICIEUAMU .

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIAITh CAaMOKOHTPOJIb CBOEH JESITENBHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKH.

Hpe}lMeTHbIe pe3yJbTaThbl

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJNeT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS NIPU OMUCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3roTaBIUBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OMNPENEIEHHOMY KJIAcCy/TpyIie COeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHOJ], (OopManbIeTHa, ameTalbJeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (HUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM IPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaJIeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JTSI IPUHSATHUS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOITHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTaHWYECKHUX BEIIECTB, JICHATypalus OEIKOB Mpu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpPMUPOBAHHOCTh YMEHHUI COOMIOJaTh TMpaBWJIa JKOJOTUYECKH IIETIECO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIECHUS U TPEIOTBPAICHHS] MX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYArOIIMXCs: YMEHHE HCIIONb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHO CpENE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XHUMHYECKas CBsA3b (KOBAJICGHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XMMHH, MHPOBO33PEHUYECKHUE 3HAHMS,
JeKale B OCHOBE IMOHMMAHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMUYECKYIO CHMBOJMKY JIJII COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuIndecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHas, MOHHAs, METa/UIMuecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeTuHeHuN (poCThie BellecTBa — METaJlIbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JINMYHBIX KIJIACCOB, MOIATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQEKTy peakiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YpaBHEHUs peaklUil HOHHOIO OOMEHa, yYUThIBasl yCIOBUs, MPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XWMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTMYECKUX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBWIa MOJH30BAHUS XUMUYECKOW TOCYAOU U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTb M BBINOJHATH XUMHUYECKHHA HKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ybTaThl XMMHUYECKOTO 3KCIepHUMEHTa B (opMe 3almuCH YPAaBHEHUIH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpeACTBAa MacCcOBOM KOMMyHHKauuu, HHTepHer u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIESCTB M XUMUYCCKUX SIBIICHUI;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KoaudecTBO 9acoB

li\/rf] HanmeHnoBaHue pas/ieJioB U TeM NPOrpaMMbI Beero Konrtpoabubie  IIpakTunyeckue JJIeKTPOHHBIE (1M(PPOBLIE)
padoThI padoTshI o0pa3oBaTesbHbIE Pecypchl
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
bu6mmoreka [IOK
[Ipeamer opranndeckoi XuMuu. Teopusi CTpOSHHS https:/lesson.academy-
1.1 Ograimecsﬂx Coe eI A. M. Byllnepofs)a 3 content.myschool.edu.ru/04/10
Hroro mo pazmeny 3
Pa3nes 2. YrieBogopoasbl
Bbubmuoteka [JOK
2.1 | IIpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenpHbIe yrIIeBOJOPOIBI: ATKECHEI, bubmmorexa [TOK
2.2 ATTKATHEHbL, ATTKHHbI 6 1 https://lesson.academy-
’ content.myschool.edu.ru/04/10
bubnuotexa [JOK
2.3  ApoMaTHuEeCKHE YIIeBOJOPObI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
24 [IpupoaHbIE HICTOYHUKH YIIIEBOJOPOIOB U UX 3 1 bubnuoreka [IOK
nepepadoTka https://lesson.academy -
HToro mo pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHUust
but6mmoreka IIOK
3.1  Croupter. deHon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
32 ?g;sflmnm. KapOonossie kucinotel. CloKHbBIE 7 1 Eﬁggf:;i?gg demy-
content.myschool.edu.ru/04/10
3.3 | YrueBogbl 3 1 bubmuorexa [JOK
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/04/10

HToro mo pazueny 13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHEeHUs
| Bubmuoteka [JOK
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazueny 3
Pazniea 5. BbicokOMOJIeKYJISIPHBbIE COeIMHEHUS
| Bbubmuoteka [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 110 34

INPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
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11 KJIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kourpoabusie IIpakruueckue (uudposbie)
NPOrpaMMsbI Bcero
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Pasznea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aK0H U bu6mmoreka [JOK
11 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 https://lesson.edu.ru/04/11
anemenToB JI. 1. Menaeneera
12 Crtpoenue BeniectBa. MHOroo6pasue 4 bubnmmnoreka [JOK
' BEILIECTB https://lesson.edu.ru/04/11
bubmuotexa [JOK
1.3 XAMUIECKUE DEAKIHH 6 1 1 https://lesson.edu.ru/04/11
HToro no pazneny 13
Pa3znen 2. Heopranuueckasi Xxummusi
bubmoreka LIOK
2.1 Meraer 6 1 https://lesson.edu.ru/04/1 1
bubmoreka LIOK
2.2 Hemeraer d 1 1 https://lesson.edu.ru/04/11
23 CBs13p HEOPTaHNYECKUX U OPTraHUYECKHUX 5 bubnuoreka [IOK
' BEIIECTB https://lesson.edu.ru/04/11
Hroro nmo pazneny 17
Pasznea 3. Xumus u :Ku3Hb
bu6moreka IIOK
31 XHMUsLH KU3HE 4 https://lesson.edu.ru/04/11
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 34 2 3

ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

[Ipenmet oprannyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopus cTpoeHHS] OPraHUIECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBienue o K1accuPpUKAIUN
opranudeckux BemiecTB. Homenknartypa
(cucremaTuyeckas) U TpPUBHAIBLHBIC
Ha3BaHUs OPraHUYECKHUX BEIECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH DAL

Meran u 3TaH — npocTenIIe
MPEICTaBUTENH ATKAHOB

AJKEHEBI: COCTaB U CTPOCHHUC, CBOMCTBa

OTUjeH u MIPOIUJICH — HpOCTCﬁIHHC
MMpEACTABUTCIIN AJIKCHOB

IIpakTnyeckas padora Ne 1.
«ITonydeHue 3TUICHA U U3YYECHHUE €TO
CBOMCTB»

KoauuyecTBO 4acoB

Konrpoasnblie IIpakrnuyeckue

Beero padoThI padoThI

Jlara
U3y4YeHH s

02.09

09.09

16.09

23.09

30.09

07.10

14.10

21.10

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTejibHbIE PeCypPChI

Bbubnunorexa IIOK
https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
ac02-efbl16fa49f6a?backUrl=%2F04%2F10
Bbuomuorexa [JOK
https://lesson.edu.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

Bbuomuorexa [JOK
https://lesson.edu.ru/lesson/726ee099-
€1a9-410f-b8be-
b4cb589aeadl?backUrl=%2F04%2F10

bubnmoreka [{OK
https://lesson.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10

bubnmoreka [{OK
https://lesson.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10
bubnuoreka [HOK
https://lesson.edu.ru/lesson/4038171e-4158-
4bd1-ae98-
18dc1cfh9399?backUrl=%2F04%2F10
bubnuoreka [HOK
https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
bubnuoreka [HOK
https://lesson.edu.ru/lesson/53cd2379-
2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
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Anxanuensl. byraguen-1,3 u

Bubnunorexa LIOK
https://lesson.edu.ru/lesson/6df23393-

9 metwioyranuen-1,3. [Tonyuenune 11.11
CHHTeTIZ;efKoro Kayqua};quemHH 61U8-459t-2e01-
a983b95b854a?backUrl=%2F04%2F10
AJIKMHBI: COCTaB U 0COOCHHOCTH bubnrorexa [JOK
10 | CTpocHu, TOMOJIOTUYECKHM PS/I. 18.11 https://lesson.edu.ru/lesson/05¢9a929-
AneTuieH — MpocTenIni ' 6741-4d7c-84b5-
IIPECTaBUTEND AJTKUHOB 009292468356?backUrl=%2F04%2F10
Nndoypok
11 Brluncnenus no ypaBHEHUIO XUMHUYECKOM 2511 https:// infourol_<.ru/prezentaciya-p(?-himii-
peakiumn ' na-temureshenie-zadach-po-organicheskoy-
himii - 1253110.html
bub6nuorexa IIOK
12 Apenbl: 6eH3011 U TOIyol. TOKCUYHOCTD 02.12 https://lesson.edu.ru/lesson/d86d7d00-
apeHoOB ' d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
AKnacce https://www.yaklass.ru/p/himija/10-
13 I'eHeTnyeckas CBSI3b YTIECBOIOPOIOB, 09.12 klass/ugIeonorody—GE_»?Q439_/predeInye—
MPUHAIISKANUX K Pa3IMYHbIM KJ1accaM ' nepredelnye-i- aromaticheskie-
uglevodorody-6892051
n ) bubnuorexa [IOK
PHPOJIHBIC HCTORHMKH YITCBOAOPOAOB: https://lesson.edu.ru/lesson/99557a5e-
14  mpupoaHbIi ra3 v NOMyTHBIE HEPTSIHBIE 16.12
.. GoTKH 2221-43e0-97b8-
raspl, HEQTL U MPOZYKTHI €€ Mepepa 983de535c44d?backUrl=%2F04%2F10
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
15 npupoaHbIil ra3 v NOMyTHbIE HEPTSIHBIE 23.12 POIL .
N https://resh.edu.ru/subject/lesson/6148/
ra3el, He()Th ¥ MPOAYKTHI €€ epepaboTKu
16 KonTtpouabsnas paboraNel 1o pazneny 13.01
«YTII€BOIOPOIBD)
Bbubnuorexa LIOK
17 [IpenenbHble OIHOATOMHBIE CTIUPTHI: 20.01 https://lesson.edu.ru/lesson/5439c18b-
METaHOJI U 3TaHOJI. BoiopoaHas cBs3b ' 7440-4b6f-bf84-
c04fad71694f?backUrl=%2F04%2F10
Bbubnunorexa LIOK
18 MHoOroaTroMHsble CIUPTHI: TUIEHIIIUKOIIb 2701 https://lesson.edu.ru/lesson/461aa9c8-

U IIMLOCPHUH

cOef-4827-a8e5-
d12a0bedc8267?backUrl=%2F04%2F10
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https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/6148/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10

@deHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUe

Bubnunorexa LIOK
https://lesson.edu.ru/lesson/649883b8-

19 Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE 03.02 7c5f-4f16-896e-
10a2278b08f1?backUrl=%2F04%2F10
bubnuoreka [IOK

20 Anpaerunpl: GopMabaeTUI U 10.02 https://lesson.edu.ru/lesson/8664b319-

aneTanpaerua. AeToH ' 0ba3-4945-b076-
cb7ae5858b907?backUrl=%2F04%2F10
bub6nuorexa LIOP

OJIHOOCHOBHEIE IPEICIBHEIS KAPGOHOBEIE https://lesson.edu.ru/lesson/b4feaa04-3438-

21 } 17.01 4b57-a3ec-

KHCHIOTH: MypasbUias # yreycHas ba0fofe63c0d?backUrl=%2F04%2F10
Bbuomuorexa [JOK
IIpakTnyeckas padora Ne 2. «CBoiicTBa https://lesson.edu.ru/lesson/9834d408-
22 - 24.02
pacTBopa YKCYCHOU KHCIOTHI» 386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK buomorexa LIOK
23 | mpeACTaBUTENN BBICIIUX Kap6OHOBBI;( 03.03 ttps://lesson.edu.ru/lesson/71ac43f2-
CHCTOT a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
o4 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX 10.03 POII
KHCJIOT, UX MOIOIIEE NSHCTBHUE ' https://resh.edu.ru/subject/lesson/5952/
SAKnace
CrnosxHbie 3(Upbl KaK MPOU3BOIHBIC https://www.yaklass.ru/p/himija/10-
25 | KkapOOHOBBIX KHCIOT. [ MIpOH3 CII0KHBIX 17.03 klass/slozhnye-efiry-i-zhiry-
3¢upoB 6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179
26 JKupsl: runponus, npUMEHEHHE, 31.04 POII
Ouooruueckas pojb )KUpPOB ' https://resh.edu.ru/subject/lesson/5952/
VYTieBobl: coCcTaB, KiacCU(pUKAITHSI. bubmorexa [TOK
27 | Baxueiimue Hpel{(;TaBI/ITeJII/IZ TJII0KO03a, 07.04 https://lesson.edu.ru/lesson/709ce43a-
DpYKTO3a, CAXBPO3 ’ deb6-4281-963b-
’ 01d2e212d4d0?backUrl=%2F04%2F10
Kpaxman u nemntono3a kak IpupoHbIe bubmmorexa LOK
28 p H PHpO 14.04 https://lesson.edu.ru/lesson/690fbb76-

MOJINMEPBI

f94a-4f77-bbbe-



https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
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3d3ae748f716?backUrl=%2F04%2F10

KonTpoabHast padoraNe 2 1o pasneny

29 | «Kucnopoaconepkamniye opraHu4ecKue 1 21.04
COEJIMHEHHUSI»
bubnuorexka [IOK
) https://lesson.edu.ru/lesson/0c608a59-
30  AMUHBI: METUJIAMUH U aHUJIHH 1 28.04 4069-4481-8396-
9205f201b73e?backUrl=%2F04%2F10

A o bubnuoreka [HOK

MHIHOKHCIOTBI KaK aM(OTCPHBIC https://lesson.edu.ru/lesson/c2f2f3d7-
31 | opraHmveckue COeAMHEHUS, UX 1 05.05

Ouosnorudeckoe 3Hadenue. [lentuab 43d1-4873-ace0-

' A 78eca6009628?backUrl=%2F04%2F10
benku kak mpupogHbie POII
32 PHPOaL 1 12.05 https://resh.edu.ru/subject/lesson/4743/

BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS
SKnace
https://www.yaklass.ru/p/himija/10-

OCHOBHBIC [IOHSTHS XM klass/vysokomolekuliarnye-soedineniia-

33 . 1 19.04 vms-

BRICOKOMOJICKYIAPHRIX COCAMHCHIH 6880782/osnovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-
polikondensatcii-6880783

OCHOBHBIE METOJIBI CHHTE3a

34 i 1 2604 oW
BHICOKOMOJICKYIAPHBIX COCAMHCHUH. ' https://resh.edu.ru/subject/lesson/6095/
[TmacTmaccel, kKaydyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME
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11 KJIACC

Ne KoaundyecTBo 4acoB
K Jara
o/ Tema ypoka Beer O:E’eom’ Mpaktuuec HM3yden  DJIEeKTPOHHBIE LH(POBbIE 06paoBaTeIbHBIE
. 0 paGoTEI KHe padoThl us pecypchbl
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs bubmorexa TOK
1 KOH(UIYPAIIA ATOMOB 1 03.09 https://lesson.edu.ru/lesson/20b1df2e-6ce4-
435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
Ilepuonnueckuii 3akoH u [lepronuueckas cucrema bubmuorexa [IOK
2 | xummudeckux 3ymeMeHnToB [1. 1. Menueneesa, ux 1 10.09 https://lesson.edu.ru/lesson/e7d48881-055d-
CBSI3b C COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB 49da-a49c-7375¢c3d033e9?backUrl=%2F04%2F11
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX bubmmorexa IIOK
9JIEMEHTOB M UX COCIMHEHHI 110 TpyInaM u https://lesson.edu.ru/lesson/e7d48881-055d-
3 | mepuonaM. 3HaAYCHHE MMEPUOIUICCKOTO 3aKOHA U 1 17.09 49da-a49c-
CHCTEeMBbI XUMUYECKHUX 351eMeHToB J1.11. 7375¢3d033e9?backUrl=%2F04%2F11
MenzeneeBa B pa3BUTUU HAYKU
CtpoeHue BelecTBa. XUMHYECKasl CBA3b, €€ BUJIbI, bub6nuorexa IIOK
4 MexaHU3MBbI 00pa30BaHUs KOBAJICHTHOMN CBS3H. 1 24.09 https://lesson.edu.ru/lesson/a9c9ab61e-e387-4ffe-
Bonopoanas cBs3b bcfb-aca9c7241b21?backUrl=%2F04%2F11
BanenTHOCTh. DeKTpoOTpHUIIATEIbHOCTh. CTENEHB
S | OKHUCJIECHWUS. BGHIGCTBI; MOleIegyﬂﬂpHOFO u 1 01.10 bubumorexa [IOK
https://lesson.edu.ru/04/11
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsTue o nucnepcHbIX cucteMax. IcTUHHBIE U bubnmnoreka [IOK
6 | kommomaHbBIE pacTBOpEL. MaccoBas moiist BemecTBa | 1 08.10 https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
B PacTBOpE 9729-69903109f968?backUrl=%2F04%2F11
Knaccudukarus 1 HOMEHKIIaTypa HEOPraHHIECKHX
7 coez[HHg)HHﬁ.HFeHeaneCKaﬂ CB}}’II;B HCOI}))FaHI/I‘{eCKI/IX 1 15.10 buomorexa LIOK
https://lesson.edu.ru/04/11
BEIIECTB, PA3TUYHBIX KJIACCOB
eoprattsorsoi # oprasstsecsoH X, 30 Bufimozexa LIOK
8 COXpAHEHH MACCH! BEIIECTR: 3aKOH COXp.’;lHeHI/ISI . 1 22.10 https://lesson.edu.ru/lesson/75637222-d397-
i 4bla-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
MIPEBPAILCHHS SHEPTUU TPU XUMHUUECKUX PEaKIMIX
9 CkopocTb peakiuu. OOpaTuMble peakiuy. 1 05.11 bubnuorexka [IOK

XUMHUYECKOE pPABHOBECHE

https://lesson.edu.ru/lesson/fOcb5def-307e-4575-



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

89d0-86041b603655?backUrl=%2F04%2F11

IIpakTnueckas padora Ne 1. «BinusHue

é pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOU 12.11
peaKum»
DnekTpoauTHuecKas auccoruanus. [lonstue o BuGmorexa LIOK
1 Egi?{%(;?{oog;gg:a;fensﬂ(lﬂ_g I)rzzfjepct;;imm 19.11 https://lesson.edu.ru/lesson/237cdb54-2787-
HeopraHI/IquKI/IX.BerEEJTB p 4817-8330-6e027b075645?backUrl=%2F04%2F11
OKHCITUTENEHO-BOCCTAHOBUTEILHBIC PEAKITUH. Br6miorexa OK
1 [ToasaTre 00 3EKTPOIM3E PACIUIABOB U PACTBOPOB 26.11 hitps://lesson.edu.ru/lesson/8f219cef-
2 p p pactBop ' 7a8a-44d5-b58a-
: b3d1b2eeb237?backUrl=%2F04%2F1 1
bub6nuorexa IIOK
é ff;::igﬁigjﬁng2:)6<;ZIT()£IX?4§3§>?3HGHY 02.12 https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
p a123-dadc40973c6f?backUrl=%2F04%2F11
Mertauibl, ux nosuoxenue B [lepuoanueckoit Bubmorexa [IOK
Lll ;?;eZﬁe)gZﬁfggg;?iiﬁ?gfig&i’ ATOMOB 09.12 https://lesson.edu.ru/lesson/a0d5bd16-683e-
O6HLIII/Ie (bI/ISI/I‘{eCKI/Ie CBONCTRA I\I;eTaJIJIOB ’ 4ale-8073-70c604e9c862?backUrl=%2F04%2F11
POIII
1 Crinasbi MeTanios. DieKTpOXHMUHECKHi pA https://resh.edu.ru/subject/lesson/4961/conspect/15
o ) 16.12 1292/
5  HanpsKeHHH MeTalIon https://resh.edu.ru/subject/lesson/3523/conspect
/151160/
XHUMHUYECKHE CBOMCTBA BaXKHEHUIIINX METAJIIOB BH6H_HOTeKa HOK
1 (HATpH, KATHI, KATbIMI, MATHHUH, ATIOMUHHI) 1 2312 https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
6 X cgem’{HeHHﬁ’ i ’ ' 8073-70c604e9c862?backUrl=%2F04%2F11
o POIII
% XHMquCKI{e CBOUCTBA XpOMa, MCJUT 1 X 14.01 https://resh.edu.ru/subject/lesson/3534/conspect
COEUHEHN 1151265/
XuMHYecKre CBOMCTBA IIMHKA, JKeJle3a U UX POIII
é COCHHHCHHM 21.01 https://resh.edu.ru/subject/lesson/3534/conspect

/151265/



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3523/conspect/151160/
https://resh.edu.ru/subject/lesson/3523/conspect/151160/
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/

Bubnunorexa LIOK

é g}; Eg;;;:}c{l;:;g:go:;ﬂﬁ r2[o Tielvlnée:({l\P/IIeeTannm>>" 28.01 https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-
826b-a648d7d6fef7?backUrl=%2F04%2F11
. bubnuoreka [IOK
Hewmerannsl, ux nonoxxenue B [lepuoanueckoit
2 cucTeMe XuMudeckux aiementoB /1. U. 04.02 https://lesson.edu.r
0 M 6 u/lesson/2390b83e-a935-4c96 -
CHACJIEERA H OCODCHHOCTH CTPOCHITL 4TOMOB bd3a25f26d9c1139?backUrl=962F04%2F11
2 ®uznyeckue CBONCTBa HEMETAIUIOB. AJIJIOTPOIIHS bubmuorexa [IOK
| Hemeramios (Ha mpuUMepe KUCIIOPOia, CePHI, 11.02 https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
docdopa u yriepona) be05-b0966dffb673?backUrl=%2F04%2F11
2 | XuMHUYECKHE CBOICTBA raJlOr€HOB, CEPhl U UX PO . .
2 coemmHenmii 18.02 https://resh.edu.ru/subJeF:t/Iesson/2434/ma|n/ .
https://resh.edu.ru/subject/lesson/2075/main/
SAKnace
. https://www.yaklass.ru/p/himija/11-
2 XHMH%CKI{C CBOHCTBA 230Ta, (hocgopa 1 KX 25.02 klass/kharakteristika-nemetallov-
3 | coenumermii 7269055/nemetally-va-gruppy -7265028/re-
3dale86a-c456-471e-9e9ecd25cbflac7a
2 | XuMHuecKue CBOMCTBA yriepoja, KpeMHUS U UX 7265028/ re-
4 coemHenmii ’ 04.03 3da0e86a-c456-
471e-9e9ecd25cbflac7a
Bubnnoteka LOK
https://lesson.edu.
2 | IlpuMeHeHHE BaXKHEHIINX HEMETAIIOB U UX 11.03 ru/lesson/cfb70c37
5 | coenuHEeHUNH ' -2784-4c66-be05-
b0966dffb673?bac
kUrl=%2F04%2F11
O06o01IeHre U crucTeMaTu3alvs 3HaHu| 110 TeMe
2 | «Hewmeramisl». BeIauciieHUs 110 YpaBHCHUSIM 18.03
6 XMMHYECKUX PEaKIUil K TEPMOXUMHYECKHE '
pacdEThI
but6mmoreka [IOK
2  Ipaxrunueckas padora Ne 3. «Pemenue https://lesson.edu.r
01.04
7 | SKCIEpUMEHTABHBIX 3a/1a4 1o TeMe "Hemeramisr"» u/lesson/7c19b0ba-

7815-4db3-86f4-



https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/2075/main/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy

08.04d0ac5b740b3b?bac
kUrl=%2F04%2F1

1
2  KontpoabHasi padora Ne 2 1o remam «MeTamibhy
08.04
8 | u «Hemetamibi»
bnbanoteka LOK
https://lesson.edu.
2 | Heopranuueckue v OpraHu4ecKUe KUCIOTHI. 15.04 ru/lesson/35c2be5
9 | Heopranunyeckue v OpraHUYECKHE OCHOBAHUS ' 9-f1c6-46c6-910c-
4620576d6924?bac
kUrl=%2F04%2F11
Bnbnnoteka LLOK
https://lesson.edu.
3 AMoTepHBIC HEOpPraHUYECKHE U OPTaHHIECKUE 2204 ru/lesson/c6c5af9a
g  COCHMHEHHS. ['eHeTHuecKas CBsI3b HEOPTrAaHUYECKHIX 9645-4604-9834-
Y OPTAaHUYECKUX BEIIECTB
59151d566a61?bac
kUrl=%2F04%2F11
Bnbnnoteka LOK
. https://lesson.edu.
Ponb xumun B o6ecrieueHuu SKOIOTHIECKOM,
3 - N 29,04 ru/lesson/b8e4d65
|  OHEpreTHHecKoiH U nuIeBoi 0€30I1acHOCTH, . 7-20C7-A860-8583-
PASBITTII MEAMIHIHET 9f76edc8a59f?back
Url=%2F04%2F11
Bubnnoteka LOK
https://lesson.edu.
3 | IIpencraBneHus 00 OOIIKUX HAYYHBIX MTPUHITAIAX ru/lesson/f599955
. 06.05
2 | TIPOMBIIUIEHHOTO MOTYYEHHUS BaKHEHIINX BEIIECTB 7-18c8-4853-83a0-
588bf830407a?bac
kUrl=%2F04%2F11
MpeseHTauus
3 (MHOOYPOK)
3 YenoBek B MUpE BEIIECTB M MAaTEPHATIOB 13.05 :https://infourok.ru

/prezentaciya-natemu-
himicheskieveshestvastroitelnye-




ipodelochnyematerialy-
4711080.html

MpesenTauma(H

®OYPOK):

XuUMHS ¥ 370pOBbE YEIIOBEKA 1 20.05 https://infourok.ru/ prezentaciya-natemu-
himiya-izdorovecheloveka-

803499.html

w

OBILIEE KOJIMYECTBO YACOB I1O

ITPOI'PAMME 34 2 3

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA

Oo0s3aTebHbIC Y4eOHbIC MATEPHAJIBI VI YYCHHKA
» Xumus, 10 xnace/ C.A. [ly3akos, H.B. Mamnauna, B.A ITonkoB., AKIIHOHEpHOE
obmectBo «M3naTenbcTBO «IIpocBemnieHue»
* Xumus, 11 kiace/ C.A. Ilyzakos, H.B. Mamnuna, B.A.Ilonkos., AKIInoHEpHOE
obmiectBo «M3marenscTBO «lIpocBemienner

MeToanyeckue MaTepuabl ISl yYUTeJIs1
Xumus. Meroauueckue pekoMmenaanuu. [Ipumepusie paboune nmporpammsl.10-11 knaccer
In¢pposbie 06pa3oBaTebHbIC pecypchl H pecypchbl CeTH HHTEPHe

Poccuiickas anextponnas mkoia (POI): https://resh.edu.ru/
Ennnoe coneprkanue obmero oopasoBanus (edsoo.ru):
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11

SKnacc: https://yaklass.ru

Wudoypox: https://infourok.ru







