Brimucka n3 ocHOBHOM 00pa30BaTeIbHON MPOTPAMMBI CPETHETO 00IIEro
obOpazoBanust MAOY Bropasi rumHazus

PABOYAS ITPOI'PAMMA
yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
st ooyuatomuxcst 10 — 11 xmaccos



HOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa o XuMuM Ha YpOBHE CpeJHEro oOuiero oopazoBanus pazpadboraHa
Ha ocHOBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBaHUU B
Poccuiickoii ®denepanun», TpeOOBaHM K pe3ylibTaTaM OCBOCHHS (enepaabHOM
oOpa3oBarenpHON TMporpammbl cpeanero obmero ooOpaszoBanus (DOII COO),
npenactaBieHHbIX B denepanbHOM TroCylapCTBEHHOM 0O0pa30BaTEIbHOM CTAaHIAPTE
COO, c¢ yuérom Konmenmuu mnpenojaBanus y4deOHOro mpeaMera «XuMUS» B
oOpa3oBarenbHbIX opranuzanusax Pocculickoir @denepainu, peanu3yomuXx OCHOBHbIE
o0pa3oBaTenbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXEHUN «CTpaTerun pa3BUTHS
Bocriutanus B Poccuiickoit @eneparuu Ha nepuon 10 2025 rona» (Pacnopspkenue
[IpaBurensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOJOB K pa3pabOTKE MPOrpaMMbl MO XHMHH, K OTPEICICHHUIO
oOmieil crpaterud OOy4eHHsI, BOCIIUTAHUS W Pa3BUTHS OOYYArOMIMXCS CPEICTBaMU
yueOHoro npeamera «Xumus» st 10—11 kmnaccoB Ha 6a30BOM ypOBHE COCTaBWIIM
koHnentyanbHbie TookeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
COJIEp)KaHus, pe3yJIbTaTOB OOy4YeHHMs] U TpeOOBaHMH K YPOBHIO NOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHHUe, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTebHON  OpPraHu3allid, SBJSETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXKHUT 3aBEpUIAIONIMM  3TallOM  peaJn3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEW, MNPUCYIINX
LIEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHusl. JTU LIEHHOCTU KacCalTCs MMO3HAHUSA
3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphbl YEJIOBEKA, a
TaK)Ke IKOJIOIrMYECKH 0OOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO U MPUPOTHOMN
cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHe OOydarOIIUXCS HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl CPEACTBAMHU Y4eOHOTo mpeamera «XUMHs», COACp)KaHUE U
MIOCTPOCHHUE KOTOPOI'O OINpPEAENeHbl B MPOrpaMMe MO XMMHH C Y4ETOM CleUUu(UKH
HAayKl XUMHUH, €€ 3HAUYECHUS B IO3HAHUU MPUPOABI U B MaTEPUAIBHOW KU3HU
olmiecTBa, a Takke C y4y€ToM OOUIMX IleJied M NPUHLMUIIOB, XapaKTepU3YHOLINX
COBPEMEHHOE COCTOSIHHME CUCTEMBbI cpeiHero oOuiero obpazoBaHus B Poccuiickoit
Oenepanum.

XuMHs Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIpaeT ocoOyi poib B
COBPEMEHHOM LIMBUJIM3ALIMHU, B CO3JaHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHHE PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, B
CO3JaHME WEJOCTHOTO MPEACTABICHHUS OO0 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
MPUPOALl M YEIOBEKa, KOTOpoe (OpMHUPYETCS B XHMHHM Ha OCHOBE IMOHUMAaHHUS
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JACTSIMU TPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMM HayKaMH, XUMHs CTala
HEOTHEMJIEMON YacTbI0 MHPOBOW KYJIBTYPHI, HEOOXOJUMBIM YCIIOBHEM YCIIEUTHOTO
Tpylla U S>KU3HU KaxJI0ro wieHa obOmiectBa. CoBpeMeHHas XHUMHsI KakK Hayka
co3uJaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAmNpaBi€HA HA PEIICHUE



rJ100anbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS 4YEJIOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM, IKOJIOTMUECKON 0€30IIaCHOCTH U OXPAHBI 310POBbSL.

B coorBercTBMM ¢ OOmIMMM LEISIMM W TNPUHUUIAMH CPEIHEro OOLIEro
oOpaszoBaHusl cojepkanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUsI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO IMOATOTOBKY
oOyuaroiuxcsi, HEOOXO0AUMYIO UM I BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIEIIHOTO BKJIFOYEHHMSI B )KU3Hb COLIMYMa, IIPOJIOJIKEHHS] 00pa30BaHUS B Pa3INUHbBIX
00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomiumMu  nipeamMeTa «XHUMHsD»  SABIAIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmass W HeOpraHUYecKas XUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIEP)KaHHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKON XUMHUU (C BKIIOYEHUEM 3HAHWU U3 OOIled XUMHUHU) U
OopraHndeckon xumuu. POpMUpPOBAHHME NAHHOW CUCTEMBI 3HAHUM NPHU H3yYCHUH
npeaMera 00ecneynBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» chopMmupoBaHa B NporpamMMme MO XUMHH Ha OCHOBE
CUCTEMHOIO TMOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuaja H  0oOyClIOBJIEHA
HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHUEM 3HAHUN Ha OINpPENEIEHHBIX TEOPETUYECKUX
ypoBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KJIACCHYECKOM TEOPUU CTPOCHUS OPraHWYECKUX COCOWHEHMM, a TaKKe Ha
YPOBHE CTEPEOXUMUYECKUX WM DJIEKTPOHHBIX IMPEICTABICHUN O CTPOCHHUM BELIECTB.
CBenmenusi 00 wM3y4yaeMbIX B Kypce BEIIECTBAaX JAarlOTCS B pPa3BUTUH — OT
VIJIEBOJOPOAOB JI0 CIOXHBIX OHOJIOTMYECKM AaKTUBHBIX coeluHeHuil. B kypce
OpPraHMYECKON XUMHUH TMOIY4al0T pa3BUTHE CPOPMHUpPOBAHHBIC HA YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHUsl TE€pBOHAUYAIbHBIC IPEACTABICHUS O XUMUYECKOW CBS3H,
KJIaCCU(UKALMOHHBIX MpPHU3HAKaX BELIECTB, 3aBUCHUMOCTH CBOICTB BELIECTB OT HUX
CTPOCHMS, O XUMUYECKON PEaKLIUH.

[lon HOBBIM yrioM 3peHuss B mpeamere «XHUMHUsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HU3YYEHHBII Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (AKTOJIOTMYECKHE CBEJECHHUS O BEIIECTBAX M
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS)  OOYYaromMMCsl TPEJOCTaBISIETCS BO3MOXHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHMX W METOJOJOTUYECKUX MO3UIUH,
rny0ke TIOHATh HWCTOPUYECKOE W3MEHeHHe (yHKIMHA HTOro 3aKoHa — OT
000011aro1Iel 10 0O0BACHSAIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucrteMa 3HaHMM O BAXKHEWIIIMX BEHIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWMCTBAaX W NPUMEHEHHHM, a TAKXKE O XHMHYECKHX PEAKLIMIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX NMPOTEeKaHus AonoHsaercs B Kypcax 10 u 11 kmaccoB anemenTamu
COCP/KAHUS, WMEIOIIMMH KYyJbTYPOJIOTHYECKMA W NPUKIATHOM Xapakrep. OTH
3HAaHUSA CIOCOOCTBYIOT IMOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMH HayKamH,
pPacCKpBIBAIOT €€ poJib B IO3HABATEIBHOU U IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUECTBA B 0OJACTH TEOPUU U



MPAKTUYECKUX TPUIIOKEHU XHUMHUH, MOMOTAIOT BBIIMYCKHUKY OPHEHTHUPOBATHCA B
OOIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX MpoOjemMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICIIUBATh UHPOPMALIUIO U IPUMEHATH €€ /I MOMOJHEHUS 3HAHUMH,
pELIECHUS] UHTEIUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEIOBATEIIbCKUX 3a1a4d. B
LEJIOM CcOJepXKaHue ydeOHOoro mnpeaMera «XUMHUS» JAHHOTO YPOBHS HU3YyYEHUS
OpUEHTHPOBAHO Ha (HOPMHUPOBAHHE Y OOYUAIOLIUXCS MHUPOBO33PEHUYECKOW OCHOBBI
Uil TOHUMaHusi QUIocodpCKUX HACH, TaKUX KaK: MaTepuaIbHOE E€IUHCTBO
HEOPraHMYECKOTO M OPraHWYEeCKOr0 MHpa, 0OYCIOBIECHHOCTH CBOWMCTB BEIIECTB HX
COCTaBOM M CTPOCHHMEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHUI MYTEM SKCIIEPUMEHTA
U peleHusT MPOTUBOPEUYMH MEXKJIy HOBbIMU (akTaMu H TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJM XHUMHHM B PEIICHUU 3KOJOTMYECKHUX Mpoliem, a
TaKKe NpoOsieM COEpEeKEeHHs] IHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUWA U MaTEPUAIIOB.

B mmane pemeHus 3agady  BOCIUTAHMS, pa3BUTHS M COLMAIA3ALUAU
oOyyaroluxcsl MPUHATBIE NPOrpaMMOM IO XUMUU TOJAXOAbl K ONIPEICIICHUIO
COJIEpKaHUsl M  TOCTPOEHUs MpeAMeTa IMperycMaTpuBaloT  (HOpPMHUPOBAHHE
YHHUBEPCAIbHBIX yUEOHBIX JEHCTBHUM, UMEIOMMX 0a30BOE€ 3HAUCHUE AJI Pa3IMUHbIX
BUJIOB JIEATEIBHOCTU: pEIIeHUs MpoOieM, I[OMCKa, aHaiu3a U 00pabdoTKH
uHopmaIuy, HEOOXOAUMBIX [IJIi MPUOOPETEHHsS OIbITa MPAKTUYECKOW W
MCCIIEI0BATENbCKON NEATEIbHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B MIO3HAHUM XUMHUH.

B nmnpakTthke mnpenogaBaHuWs XUMHUM KAaK Ha YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHMsl, TAK U Ha YPOBHE CPEIHEro oOImero o0pa3oBaHus, MPU OMPEACICHUN
COZIEPKATEIbHOM XapaKTEPUCTUKU LEeJIed U3y4YeHUs IMpeJAMeTa HalpaBlIeHUEM
MEPBOCTENIEHHOM 3HAYUMOCTH TPAJULHUOHHO NPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKh Kak OOJacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENBHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. C
METOJANYECKOW TOYKHM 3PEHUS TAaKOW MOAXOX K ONPEICICHUIO LEJed H3y4EeHHs
MpeaMeETa ABJISIETCS BIOJIHE ONPAB/IAHHBIM.

CornacHo MaHHON TOYKE 3pEHUS] TJABHBIMM LEISIMU H3YyUYECHUS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (dopmupoBaHME CHCTEMBl XHMHYECKHX 3HAHMH  KaK  BaKHEUIIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHONW KapTHUHBI MHpPAa, B OCHOBE KOTOPOU
JeXaT KIIOUeBbIE TOHATHA, (PyHIaMEHTaIbHBIC 3aKOHBl U TEOPUU XUMUH,
OCBOCHME $3blKa HAyKH, YCBOCHHE W TIOHMMAHHE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe M pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BELIECTB U XMMHUYECKUX PEaKLUi, HEOOXOAUMBIX JUIsl IPUOOPETEHUSI YMEHUN
OpPUEHTHUPOBATHCS B MUPE BEILECTB U XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U TOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHUU U CIIOCOOOB JECATEIHHOCTH, CBSI3aHHBIX C HAONIONCHUEM U
OOBSICHEHHEM  XUMHYECKOTO  OKCIIEPHUMEHTa,  COONIOJICHHEM  IPaBHII
0e30macHOro OOpaIIeHUs ¢ BEIIECTBAMH.



Hapsiny ¢ stum, conepkarenbHasi XapaKTEpUCTHUKA LeJied U 3a/ad U3Yy4CHHs
npeaMeTa B IporpaMme 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHUM C
HOBBIMU TPUOPUTETAMU B CUCTEME cCpeaHero oOmiero ooOpazoBaHus. CeroaHs B
IpenojaBaHUM XMMHUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHHUE NMPAKTUYECKOU
KOMIIOHEHTE COJIEp KaHUs 00yUYeHMsI, OpUEHTUPOBAHHOMN Ha MOJATOTOBKY BBIITYCKHUKA
o011eo0pa3oBaTebHOM  OpraHU3alluy, BIIAJCIOUIEr0 HE Ha0OpOM 3HaHUM, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMM M YMEHHUSMU aKTHUBHOTO
MOJly4YeHUsT 3HAHUW W TPUMEHEHUS HUX B PEAIbHON JKU3HH [UJIsl PEIICHUS
MPAKTUYECKHUX 3a]ad.

B cBs3u ¢ 3THM TIpH U3YYEHHUH TIpeAMeTa « XUMHUS» TOMUHHUPYIOIIEEe 3HAUYCHUE
MPUOOPETAIOT TaKUE IeNU U 33a49H, KakK:

ajanrtanusi OOyJaromMXCs K YCIOBHSM JIUHAMHYHO DPa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  HHTENIEKTYaJIbHO  PAa3BUTOM  JUYHOCTH,  TOTOBOH K
caMO00pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY IPUHSATHIO TPaAMOTHBIX
pelIeHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyalUsX, CBA3aHHBIX C BEILECTBAMU U HUX
PUMEHEHUEM;

dopMupoBaHHEe y  OOY4YarOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMM), HMEIOUIMX YHHMBEPCAIbHOE 3HAYEHUE IS PA3IUYHBIX BUOB
JESTeIbHOCTU: pelleHHsl MpoOjeM, MOMCKa, aHanu3a U o0paboTKu MH(pOpMaluy,
HEOOXOUMBIX JIJISl IPUOOPETEHHsI OMBITA ACSITEIFHOCTH, KOTOpas 3aHUMAeT Ba)KHOE
MECTO B TO3HAHMM XHMHH, a TaKXKe Ui OIEHKH C TO3HUIMNA 3KOJIOTUYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTraHU3M
YesI0BeKa U MPUPOIHYIO CPENY;

pa3BUTHE T[IO3HABATEIBHBIX WHTEPECOB, HMHTEJUICKTYAIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH 00ydaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOpPETaTh HOBBIC
3HAaHUA N0 XMMHUHU B COOTBETCTBHM C JKU3HEHHBIMH MOTPEOHOCTSAMH, HUCIIOJIB30BAThH
COBpEMEHHbIE MH(GOPMALMOHHBIE TEXHOJOTUHU IS TMOMCKAa M aHajau3a y4eOHOH u
HAy4YHO-MIOMYJISIPHON MHPOPMAIUU XUMUYECKOTO COACPKAHMS;

(dbopMUpOBaHUE U Pa3BUTUE Yy OOYYArOIIMXCS ACCOLUATHUBHOIO M JIOTUYECKOTO
MBIIIEHUSI, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHHPOBAHUM U MPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy  OOydJalmuxcsi YyOSKIEHHOCTH B T'yMaHHCTUYECKOM
HANPaBIEHHOCTH XHUMHH, €€ Ba)XXHOW pOJM B PEIICHWU TI00ATBHBIX MPOOIEM
paIOHATBHOTO TMPUPOAOIOIB30BAHNSA, TOMOTHEHUS YHEPTEeTHUECKUX PECYpPCOB H
COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTUH OEpexHOro
OTHOIICHUS K MPHUPOAEC MU CBOEMY 3/J0POBBIO, a TakKe MPUOOPETEHHs OIbITa
WCIIONIb30BAaHUsl TOMYYEHHBIX 3HAHWW I TPUHATHA TPaMOTHBIX pEIICHUHA B
CUTYAIUsX, CBSI3aHHBIX C XUMHUYECKIUMHU SBJICHUSMU.

OO1iee yucno 4acoB, OTBEAEHHBIX JJIA M3yYEHUS XUMUH, HA OAa30BOM YpPOBHE
cpeaHero obiiero oopa3zoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Hegeno), B 11 kimacce — 34 yaca (1 yac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpeameT opraHMYecKOl XMMHH: €€ BO3ZHMKHOBEHUE, Pa3BUTHE M 3HAYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MarepuaioB. Teopus CTpOEHUS OpPraHUYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE MonoxeHus1. CTpyKTypHbIe (HOPMYJIbI
opraHu4eckux BewecTs. ['omonorus, nzomepus. XuMU4ecKas CBsI3b B OPraHMYECKUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre o0 KiaccupuKaluyd OpraHWYECKHX BewecTB. HomeHkiatypa
OPraHMYECKHUX COEJUHEHMH (CHCTeMaTHuYecKas) W  TpPUBHAJIbHbIE Ha3BaHUs
BAKHEUILMX MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOABl M3YyYECHHsS] BELIECTB M MX MPEBPALLCHUMN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELIECTB M MaTepHajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HAOJIOJIEHUE U ONUCAHHE
JEMOHCTPALlHMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHUYECKUX BEUIECTB IIPH
HarpeBaHuM (IUIaBJIeHHEe, OOYTIIMBAHKUE U TOPCHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
IpoCTeile TMPEACTaBUTENN aJKaHOB: (PU3MYECKHMEe W XHUMHUYECKHE CBOWMCTBA
(peakuuu 3aMelieHHs M TOPEHHs), HAXOXKIEHUE B MPUPOJE, IOJyYEHHE H
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, FOMOJIOTHUYECKHM Psf. OTWIEH U NPONWIEH —
IpoCTeHIMe MPEACTABUTENN aJKEHOB: (U3MUECKHME M XUMHUYECKHE CBOWMCTBA
(peakuuyM  TUAPUPOBAHMSA, TaJIOTCHUPOBAHMs, TUApPATAllUM, OKHUCIEHUA U
NOJIMMEPU3ALIH ), IOJyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtaauen-1,3 u wmetunOyrtaaueH-1,3: crpoeHue, BakHEHIIHe
XUMHUYECKHE CBOWCTBa (peakuus mnoiaumepusanuu). IloydeHne CHHTETHYECKOTrO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psifl. ALIETUIIEH —
MPOCTEUIIMKA TPEICTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (UBHYECKUE U
XUMHUYECKUE CBOMCTBa (pEeakUuy THAPUPOBAHMS, TajJOT€HUPOBAHUS, THJpaTaliu,
rOpEHUs), MOJYyUYEHHUE U TPUMEHEHUE.

Apenbl. beHzoin: coctaB, cTpoeHue, (pU3NUECKHE M XUMHUUYECKHE CBONCTBA
(peakuuu TaJOTeHHPOBAHUA W HHUTPOBAHUSA), MOJYyYEHHE W NpPUMEHEHHE. 10ayon:
cocmas, cmpoenue, QuuyecKue U XumMuieckue ceocmsea (peakyuu 2aio2eHuposanuisl
U HUMpOBanus), noayyenue u npumeHenue. TOKCUYHOCTb apeHOB. | 'eHeTHyeckas
CBSA3b MEXAY YIJI€BOAOPOIAMH, IPUHAIICKAIUMU K Pa3IUIHbIM KJIACCAM.

[IpupoaHple HMCTOYHUKHM YIVIEBOXOPOAOB. llpupoaHslii ra3 u IOINYyTHBIE
He(TsaHble ra3pl. Hedtp u e€ mpoucxoxzaenue. CrnocoObl nepepaboTKH HEPTH:



NEPETOHKA, KPEKUHI (TEPMHUUYECKUN, KaTaIUTHYecKui), mnuposn3. [IpomykTs
nepepadboTKu HEPTHU, UX NPUMEHEHHWE B IPOMBILUIEHHOCTH M B ObiTy. KaMeHHBbIi
yroJib U IPOAYKTHI €T0 MepepabOTKHU.

OKCINEPUMEHTAIBHBIE METOABl M3YyYEHHsS BELIECTB M MX MPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacC, KayuyyKOB U pe3uHbl, kKosuiekuuu «HepTe» u
«Yronp», MOJACIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TaJOr€HONPOU3BOJIHBIX,
IPOBEJICHUE MPAKTUYECKON PabOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOICTB.

Pacuérnbie 3agaum.

Boruncnenuss 1Mo  ypaBHEHHIO XHMHUYECKOW peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBAa WJIM NPOAYKTa PEAKUUU MO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MTPOJIYKTOB PEAKLIUH).

Kuciaopoacoaepxxamme opranudyeckune coeJHHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTBL. MeTaHON M 3TaHON: CTPOEHHE,
¢uznueckne W XUMHMYECKHE CBOICTBA (peaklUuMd C aKTUBHBIMH METaJUIaAMH,
rajJIor€HOBOJIOPO/IaMH, TOpEHHUE), MpuUMeHeHue. BoaopoaHble CBS3U  MEXIY
MOJIEKYJIaMH CITUPTOB. JeliCTBHE METAHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaromMHble COUPTHI. DTUIECHTIUKONIb U TJIMLUEPHUH: CTPOCHHUE, (PU3NUYECKUE
U XUMHYECKHE CBOWCTBAa (B3aMMOJCICTBHE CO IIEJIOYHBIMU  MeETaJlJlaMH,
KaueCTBEHHasl peakllisd Ha MHOroaToOMHbIe CHUPTHI). JlelicTBUe Ha OpraHu3M
yenoBeka. [[puMeHenne ramuepuHa U 3TUICHTITUKOJIS.

@deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKME U XUMHUYECKHE CBOICTBA.
Toxkcuunocth penosna. [Ipumenenue enoua.

Anpaerupl U kemoHvl. DopMabAETHA, alleTANBICTU: CTPOCHUE, (PU3NIECKUE
U XMUMHYECKHE CBOMCTBAa (peakUHMHU OKUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIE
peaKkLyn), NOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHasl
KHUCJIOTBI: CTpPOEHHE, (PU3MUECKHEe U XMMHUYECKHE CBOWMCTBa (CBOICTBa, oOumue i
KJ1acca KUCJIOT, peakuus sTepudukaiyn), noaydyeHue u npumeHeHue. CreapuHoBast u
OJIEMHOBAsI KUCJIOTHI KaK NMPEACTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak
COJIY BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE IEUCTBHUE.

CrnoxHble 3¢upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOXKHBIX
sapupoB. Kupel. ['mapomus xupoB. [Ipumenenne >xupoB. buomormueckas posb
KUPOB.

VYraeBoasl: cocTaB, KiaccuPUKALMSA YyraeBOJ0B (MOHO-, TU- U MOJUCAXAPHUIBI).
['moko3a — mpoCTEeWIINii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYIIBI,
bU3MYecCKue W XUMHUYECKHE CBOMCTBa (B3ammozeiicTBue ¢ rumpokcuaom meau(ll),
OKHCJICHME aMMHUAYHBIM PacTBOpoM okcuzaa cepedpa(l), BoccraHoBiaeHUE, OpOKEeHUE
TJIFOKO3BI), HAXOXK/IEHUE B IPUPO/IE, MPUMEHEHHue, Ononornyeckas pois. dotocuntes.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak HNpUpOJHbIE moiauMmepbl. CTpoeHue Kpaxmana H
HEeJUTI0N03bl.  PU3MyYecKue MW XUMHUYECKHE CBOMCTBAa Kpaxmana (THOpou3,
KauyeCTBEHHAs pEaKlUs ¢ HOJIOM).




OKCHEepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEHIECTB M MX MPEBpPAICHUN:
IpOBEJCHUE, HAOMIOJEHUE U ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KA4YE€CTBEHHBbIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE STaHOJIA
okcugoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcuiom Menu(Il)), anpaerunoB (OKHCIEHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxkcunom wmemu(ll), B3ammomelicTBue Kpaxmaiga € HOJIOM),
IIPOBEJICHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Boruncnenuss 1Mo  ypaBHEHHIO XHMHUYECKOW peakiuu (Maccel, 00BbEMa,
KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO HM3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WA MIPOIYKTOB PEAKINH).

A3oTconepKalme OpraHndeckue COeTMHEHNUS.

AMUHOKHUCIOTH Kak aM(oOTepHble opraHudeckue coeanHeHus. dusuueckue u
XUMUYECKHE CBOWCTBA aMHMHOKHCIOT (Ha TMpuMepe TJulKHA). buonorudeckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTumpl.

benkun kak mpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coeAuHeHus. l[lepBuunas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OeikoB. XUMHUYECKHE CBOWCTBa OEIKOB:
TUAPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIE PEaKIINU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEHIECTB M WX MPEBpPAICHUM:
HAOJIIO/ICHUE U OMHCAHHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypamus OEIKOB MpH
HArpeBaHWH, [IBETHBIE PEAKIINH OEIIKOB.

BbicokomoieKyasipHbIe COeTUHEHUs

OCHOBHbBIE TIOHATHUS XWUMHHU BBICOKOMOJICKYJSIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPH3AINH, CPEIHSAS MOJCKYJISpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHHHA —
MOJIMMEPHU3AITUs U OTUKOHCHCAITHS.

OKCHEepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEHIECTB M WX MPEBPAICHUN:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILJIaCTMacc,
Kay4yKOB.

Me:xnpeamMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMETHBIX CBSI3€H MPU M3YYEHUU OpraHndeckor Xxumuu B 10
KJIACCE OCYIIECTBIIICTCS 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TaK W TIOHATHMU, SIBJSIONIAXCS CHCTEMHBIMU JJISI OTACIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHATHUA: SIBJICHHE, HAy4HBIN (DakT, TUIoTesa,
3aKOH, TEOpHs, aHajN3, CHHTE3, KIacCU(UKAIMA, NEPUOAMYHOCTh, HAOIIOJICHUE,
M3MEpEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dwuszuka: Marepus, DOHEprus, Macca, aToM, DOJEKTPOH, MOJIEKyJa,
AHEPreTHUECKUN YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA,
(br3UYeCcKue BETMYNHBI U SAMHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opraHu3M, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHBHBIC BemiecTBa (O€NKH, YIJIEBOJBI, SKHUPHI,
(bepMeHTHI).



['ecorpadus: MuHEpabl, TOPHBIC IMOPOJBI, TOJE3HBIC HCKOIAcMbIC, TOILIMBO,
pECypCHI.

TeXHOI0THS: MUIIEBBIC MPOIYKTHI, OCHOBBI PAIMOHAILHOIO ITUTAHUS, MOIOIIIHE
CpelICTBa, JICKAPCTBEHHBIC M KOCMETHYECKHE IIpemaparbl, MaTepHalbl U3
MCKYCCTBEHHBIX M CHHTCTHUCCKHX BOJIOKOH.

11 KITACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHMH

XuMu4ecKkui 3meMeHT. AToM. SIapo atoma, U30TOMbl. DJIEKTPOHHAsT 000I0YKa.
DHepreTuvyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOWUTanH, S-, p-, d- AIEMEHTHI.
OcoOeHHOCTH pacnpeesieHusl 3JIEKTPOHOB IO OpOUTaIsiM B aToMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASL KOH(PUTYpaLHsl aTOMOB.

Ilepuonnyeckuit 3akoH U llepuonnueckas cucremMa XMMHUYECKUX DJIEMEHTOB /[l
N. Menneneesa. CpsA3p INepuoandeckoro 3akoHa u Ileproanyeckoil CUCTEMBI
xumudeckux siemeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX DJJIEMEHTOB U
00pa3zyeMbIX KMHU IIPOCTHIX U CIIOKHBIX BELIECTB M0 IPYIIaM U MepuojgaM. 3Ha4eHHE
IIEPUOANYECKOTrO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiectBa. XUMHYECKass CBS3b. BHAbI XMMHYECKOM CBS3H
(koBajieHTHas HEMNoJsipHas M TMOJSIPHAsl, WOHHAsA, MeTauinyeckas). MeXaHHU3MBbI
oOpa3oBaHMs KOBAJICHTHOH XWMHUYECKOW CBs3M (OOMEHHBIK ¥ JOHOPHO-
aKkienTopHelii). BogoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenp okuciieHus. IOHBI: KATUOHBI M AaHUOHBI.

BemecTtBa MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTALIINYECKOU PEIIETKHU.

Ilonate o nucnepcHbIX cucremax. VCTHHHBIE UM KOJUIOMIHBIE DPACTBOPBL.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPTaHUYECKUX BEHIECTB. ['€HeTHYecKass CBSA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKAIMX K PA3JINYHBIM KJIACCaM.

Xumuyeckass — peakius.  Krnaccudukamuss ~— XMMHYECKHX — PEaKIWid B
HEOPraHMYECKOW U OPTaHUYECKON XUMUU. 3aKOH COXPAHECHUSI MacChl BEIIECTB, 3aKOH
COXPAaHEHUS U NIPEBPALLECHUS SHEPTUH IIPA XUMHUECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iudHbIX (akTopoB. OOpaTuMble
peakuuu. XuUMHYECKOe paBHOBecue. DakTOppl, BIUAIOIIAE HA COCTOSHHUE
xuMu4deckoro paBHosecus. [Ipunnun Jle [HlaTense.

Onextponutuyeckas auccouuanus. CunbHble U ciadble 3ekTponauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJasl, HEUTpaJIbHasl, LIEJIOYHA.

OKHCIINTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIUY.



OKCIEpUMEHTAIbHBIE METOJbl HW3YyYEHHUS BEIIECTB M HUX MOpPEBpallCHUN:
nemoHcTpauus Tadmun «llepuoguyueckass cucreMa XumMudeckux 3nementoB [, U.
MenneneeBay, H3ydyeHHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAOMIOJACHHUE WU
OMKCAaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3lOKEHHE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KATAJIU3aTOPA, ONMPENEIECHUE CPEALI PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKIMK MOHHOTO OOMEHA), MPOBEACHHUE
MpaKkTU4YeCKOr paboThl «BiusiHue pa3inuuHbIX (PAKTOPOB HA CKOPOCTH XMMHYECKOM
peaKkIum».

PacuérHble 3anaumn.

Pacuétel 1O  ypaBHEHUSIM XUMHMYECKHUX  peakiuid, B TOM  UHCIIE
TEPMOXUMUUYECKUE PACUEThI, PACUEThI C UCIOIb30BAHUEM MOHSITUS «MaccoBas OIS
BEIIIECTBAY.

Heopranuyeckasi xumusi

Hewmetamnbl. Ilonoxenne HemeraimoB B llepuonnueckoit cucteMe XMMUYECKUX
anemeHToB JI. M. MenzaeneeBa U OCOOCHHOCTH CTPOCHUSI aTOMOB. Duznyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha NpPHUMEpPE KHUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

XYUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TallOT€HOB, CEphl, a30Ta,
docdopa, yriepoaa U KpeMHHUsI) U UX COCTMHEHUM (OKCHIOB, KUCIOPOICOACPKALITUX
KHUCJIOT, BOJIOPOJIHBIX COCTUHEHU).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnel. Ilonoxenne meramioB B Ilepromnyeckol cucreMe XMMHUYECKHX
sanementoB JI. M. MenneneeBa. OCOOEHHOCTU CTPOCHHUS AJIEKTPOHHBIX 000JOUEK
atoMoB MeTauioB. OOmue Qusnyeckne cBoiicTBa MetamoB. CIUIaBbl METaJIOB.
DIIEKTPOXUMHUYECKUN PSAT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAIOB (HATPHUM, KalWui, KaJbLIHM,
MarHuy, alfOMUHUH, [ITHK, XPOM, JKEJIe30, MEJIb) U UX COCTMHECHH.

OO6mume crocoObl Moxy4YeHuss MeTawioB. [IpuMeHeHHe MeTayuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJbl HW3YyYEHHUS BEIIECTB M HUX MOpPEBpallCHUN:
U3ydeHue KoJuieKuuu «MeTamibl M CIUIaBb», O0paslloB HEMETAJUIOB, pEIICHHUE
AKCIEPUMEHTAJIbHBIX 3a7a4, HaONIOJIEHHEe M OIMCAaHHE JAEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA QIIOMUHHUS C pPacTBOpaMu
KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIUA Ha KATUOHBI METAJIIIOB).

PacuérHble 3anaumn.

Pacuéter Maccel BemiecTBa WM O0BEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIMH BEIIECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIH, €CIIH OJIHO U3
BEILIECTB UMEET MPUMECH.

XHUMHUSA H KU3Hb

Ponp xuMum B 00€CTeUE€HUU HKOJIOTHYECKOM, SHEPreTUUECKOW W MUINEBON
0e30macHOCTH, pPa3BUTUM MeTUIMHBL. [loHSATHE O HaydHBIX MeTOoAaxX IO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBienust 06 OOMMX HAYYHBIX MPUHLHUIAX MPOMBIIUIEHHOTO MOTYYESHHUS
BAKHEHIINX BELIECTB.

YenoBek B MHpE BELIECTB M MATEPUAIOB: BAXKHEUIIME CTPOUTEIIbHBIC
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEpPUAJIbl, KPACKH, CTEKIIO, KEPAMHKA, MAaTEPHAIIbI
IUIS SJIEKTPOHUKY, HAHOMaTepUasbl, OpTaHUYECKUE U MUHEPAJIbHBIE YA0OPEHHUS.

XAMHUS U 310pOBbE UEJIOBEKA: IIPAaBUJIA HCIIOJIb30BAaHUs JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia OE30MACHOIO HUCIIOJIB30BAHMS IPEnapaToB ObBITOBOM XUMHUU B
ITIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBSI3€l MPU U3yYEHHH OOLIEN U HEOPTaHUYECKOU
xuMuM B 11 kjacce ocymecTBIsSeTCs Yepe3 UCIIOIb30BAaHUE KaK OOIINUX €CTECTBEHHO-
HAay4YHbIX MOHATUN, TaK U TOHSTHUH, SBIAIOMIMXCA CUCTEMHBIMHU [JIsl OTAEIIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1Iue ecTeCTBEHHO-HAyYHbIE TMOHATUSA: HAay4dHbId (DakT, TUIOTE3a, 3aKOH,
TEeOopus, aHajlu3, CHUHTE3, KIacCU(pUKaUusi, NEPUOAUYHOCTb, HAOJIOJIEHUE,
DKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®usuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOII, PaJMOAKTUBHOCTb, MOJIEKYJA, YHEPIeTUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BbEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3UYECKUE BEIWYMHBI M E€IUHUIBI MX
U3MEPEHNS, CKOPOCTb.

buonorus:  kimetka, opraHu3M, 93KocucTeMa, Ouocdepa, MaKpo- H
MHUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE TOPOJIBI, IMOJIE3HBIE HCKOMAeMbIe, TOILTUBO,
peCypCHI.

TexHOoIOrus: XUMHUYECKAass MPOMBIIUIEHHOCTb, METAJLIYPrUs, IPOU3BOJCTBO
CTPOMUTEIIBHBIX MAaTEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOJACTBO, IUIIEBAs
IIPOMBILIIEHHOCTb, (apmalnieBTUYECKasE ~ IPOMBILIIEHHOCTD, IIPOU3BOJICTBO
KOCMETUYECKUX IIPenaparoB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MaTEpHUasoB,
AJIIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKWAU
HA BA30BOM YPOBHE CPEJIHET'O OBIHIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHUS
oOy4JaronMMucss TporpaMMm  cpeaHero oOmiero oOpa3oBaHus  (JIMYHOCTHBIM,
METaNpeIMETHBIM U  NpeaMeTHbIM). HaydHo-mMeTonuueckoil  OCHOBOM st
pa3pabOTKN TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpaMM CpPEIHETrOo OOIIero
00pa3oBaHUs SIBJSIETCS] CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B CcOOTBeTCTBMM C CHUCTEMHO-JIESITEIBHOCTHBIM TOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHUSI TpeAMeTa «XUMHUs» Ha YPOBHE CpPEIHErO
o01mrero 00pa3oBaHus BBIICICHBI CICAYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYarOUIUMUCS POCCUICKON TPaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOITPENEIIEHUIO;

HaJM4he MOTUBAIIMH K O0YUECHHUIO;

[[eJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAaTHCSI B CBOEH
NEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA ~ YCTaHOBKaMH, MPUCYIIUMH 1I€JIOCTHOM
CHCTEME XMMHUYECKOT0 00pa30BaHMs;

HaJU4He TMPABOCO3HAHUS DKOJIOTHYECKON KYyJbTYphl M CIOCOOHOCTH CTaBHUTH
1[EeJIN U CTPOUTH )KU3HEHHBIC TUIAHBbI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TpeAMeTa «XUMHS» JIOCTUTAIOTCS B
C€AMHCTBE YyYEOHONH W BOCIUTATEIBHOM JESATEIHHOCTH B  COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U
UJieaaMu pOCCUHUCKOTO IPaskIaHCKOTO OOIIECTBA, MPUHITHIMUA B OOIIECTBE HOPMAMHU
M TpaBWIaMd TIOBEJCHMS, CIOCOOCTBYIONIMMHU MPOIECCaM  CaMOIIO3HAHMS,
CaMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yYarOIINXCA.

JINYHOCTHBIE ~ pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh OINBITA TO3HABATEIBHOM M MPAKTUYECKON JEeATEIbHOCTH
00yyYaromuxcsi M0 peau3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS O0YJAIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOpPMax U TMpaBUjiIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NIESITEIHLHOCTH MPHU CO3JaHUU YUEOHBIX
MIPOEKTOB, PEIICHUN YYCOHBIX M MO3HABATEIBHBIX 3a7a4, BBIMTOTHCHUN XUMHUICCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUOB YUECOHOU NEATEIHLHOCTH;



2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

[[EHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTEUECTBEHHOU XUMUHU;

YBaXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUHM U MPAKTUUYECKOTO
MPUMEHEHUsI XUMHUHU, OCO3HAHHUS TOT0, YTO JIOCTHKEHHUS HAYyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOMIOJCHUHM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUH U MOCIEIYIONIEM aHAIN3e
nH(}OpPMAITUH O TTEPEOBBIX JOCTHKEHUIX COBPEMEHHOW OTEYECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH OIIEHWBATh CUTYaIllH, CBSA3aHHBIC C XMMHUYCCKUMU SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHCHTHPYSICh HA MOPATBbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHME W TOCTYNKH CBOUX TOBapHUIIECH ¢
MO3UIIUA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUN ATUX
MOCTYIIKOB,;

4) popmupoBaHUSs KYJIbTYPbI 310POBbSI:

NOHMMAHUA LEHHOCTEeH 370poBoro u  Oe3omacHoro oOpasza  KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoIeHrsT TpaBWI 0€30MacHOr0 OOpamieHusT ¢ BEHmeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

MOHUMAaHUS IICHHOCTH TMPAaBWJI HWHIWBHAYATHPHOTO W  KOJUICKTHBHOTO
0€30MacHOTO MOBEICHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TOCHEJACTBUNA W HENPUSITHS BPEIHBIX MPUBBIYEK (YOTpeOIeHuUs
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOMN KOMITE€TEHTHOCTH B y4e0OHO-UCCIIEJ0BATENbCKON
JeSTEIHHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE y4acTHUE B PEUICHUU MPAKTHUECKUX 3a]a4 COIUATbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY HM3y4YeHHUIO Mpodeccuid pa3audHOTO poja, B TOM
YHCIIC Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIFOISIM TPyAa B pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBHAYAIbHOW  TPaCKTOPHH
oOpazoBanus, OyayIieit mpodeccnn u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C y4€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XUMHUH, HHTEPECOB H
noTpeOHOCTEH 0011IecTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKU I1eJIeCOO0pPAa3HOr0 OTHOIIEHUS K MPUPOJIEC, KAaK HCTOUYHUKY
CYIIIECTBOBAHUS KM3HU Ha 3eMIIE;



MOHUMAaHUs TIJI00ATBHOTO XapaKTepa »JKOJOTUYECKUX MpoOJeM, BIUSHUA
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE IPUPOJHON U COLUAIIBHON CPEMBL;

OCO3HaHUSI HEOOXOJIMMOCTH MCIOJIb30BaHUS TOCTUKEHUN XUMUH JIJISl PEIICHUS
BOIIPOCOB PAllMOHAIBLHOTO IPUPOAOIIOIb30BaAHUS,

AKTUBHOI'O HEMIPUATHS IEUCTBUN, TPUHOCSIIIUX BpE] OKPYKalolel MPUPOTHON
cpele, yMEHHUsI MPOTHO3WPOBATh HEOJIArOMPUATHBIE IKOJIOTHYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUI U MIPENOTBpALIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMUECKOTO MBILUICHHS, 3KOJOTMYECKOW KYJIbTYpHI,
OMbITA JAESITEIIBHOCTU 3KOJIOIMYECKON HANPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA
MMH B MO3HABATEJIbHOM, KOMMYHUKATUBHOM U COIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH
Y YMEHHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTHU XeMO(poOuH;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CcHenuUKd XUMHUM KAk HayKd, OCO3HaHUsA €& poiu B
(GbOopMHUpPOBaHUM PAIMOHATILHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EITOCTHOTO
MIPEACTABICHUST 00 OKPY’)KAIOIeM MHUpE KaK O €IMHCTBE MPHUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJeM COXpaHEHUS
MIPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUU JIJII COBPEMEHHOU ITUBUITU3AIIAH:
B €€ I'yMaHHCTUYECKOW HANpPaBIEHHOCTH M BAXKHOH POJU B CO3JaHUH HOBOW 0a3bl
MaTepUAIbHOW KYJbTYphI, PEIICHUU TIOOABHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00CCTICUEHUU YCIOBUI YCIIEUTHOTO TPyaa U
HKOJIOTHYECKH KOM(POPTHOM KUZHU KaXKIAOTO YeHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH: IOHUMAaHUs CYITHOCTH METOJ0B MTO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTHU HCIOIB30BaTh IMOTy4YaeMbIe
3HAHUS JIJIS aHAJIU3a U OOBICHEHUS SBJICHHUM OKPYKAIOIIETO MUPA U MPOUCKOISITUX
B HEM M3MEHEHHM, yMEHUs JesiaTb 000CHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAy4YHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C 1EJIbI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHME 3HAHUS A
pelieHus mMpooeM B pealbHbIX )KU3HCHHBIX CUTYaIUsIX;

MHTEpEeCa K NO3HAHUIO U UCCIIEI0BATEIIbCKON AEATEIbHOCTH;

FOTOBHOCTM U CHOCOOHOCTHM K  HEOPEPbIBHOMY  OOpa3OBaHUID H
caMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 1O XUMUHU B
COOTBETCTBHHM C KM3HCHHBIMHU NOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasiudHbIX chepax mpodeccrnoHaTbHOMI
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeAMETHBIC pPE3yJIbTaThl OCBOCHHUS ydeOHOTo mpeaMera «XHMHUS» Ha
YPOBHE CPeJHEr0 00111ero 00pa3oBaHus BKIIOYAIOT:



3HAYUMBIE TUISL dbopmupoBaHUs MHUPOBO33pEHUS oOyuaromxcs
MEXIUCIUTUITMHAPHBIE (MEXKIPEIMETHBIE) OOIEHAyYHbIE TOHSITHS, OTPaKaIOIINe
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U cHeHupUKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepus, BELIECTBO, DHEPIUs, SBICHUE,
IPOLIECC, CUCTEMA, HAay4HbIH (PakT, MPUHILMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCaJIbHbIE Yy4eOHbIe JeHCTBUSA (ITO3HABATEJIbHbIC, KOMMYHUKATHUBHBIC,
peryJisTUBHBIE), obecnieunBarone (GHopMUpPOBaAHHE (PYHKIMOHAIBHOW I'PAMOTHOCTH
Y COLIMAJIHbHON KOMIIETEHIINH 00YJaroIInXCs;

CIIOCOOHOCTH 00YYaIOLIMXCSl UCIOIb30BaTh OCBOCHHBIE MEXIUCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  yYHUBEpCajdbHble  y4eOHbIE  JCHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJibTaThl OTPAXAlOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMU.

OBJageHne YHUBEPCAIbLHBIMHU Y4eOHbIMU MMO3HABATEIbHBIMHU JCICTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UpPOBATh MPoOJIEMy, BCECTOPOHHE
e€ paccMaTpUBaTh;

ONpENeNATh UEIU JEATEIbHOCTH, 3ajaBasi IMapaMeTpbl WU KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIESIMU;

UCIIOJIB30BaTh IMPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS —
BBIJICNIATh XAPAKTEPHbIE NPU3HAKM MOHATHUI M YyCTAaHABIMBATh KX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JUISI OOBSICHEHHUS OTACIbHBIX (DAKTOB H
SIBIICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUH AJIs KIIACCU(UKALINY BEIIECTB U XUMUUYECKUX
pEeaKLnii;

YCTAHABIMBaTh  NPUYUHHO-CIECICTBEHHBIE  CBSA3M  MEXAY  M3Yy4aeMbIMH
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCykAeHUs (UHIYKTUBHBIC, JEIYKTUBHBIC, TIO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATh B NPOLIECCE MO3HAHUSA, UCIOJIb3YyeMble B XMMHH CHMBOJUYECKHE
(3HAKOBBIC) MOJIETH, TPEOOPA30BBIBATh MOJICILHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4eckas GopMylia, ypaBHEHHE XUMHUYECKON PEaKIIuu —
IpU PEIICHHH YYEOHBIX I103HABATENIbHBIX W MPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJI1 BBIABICHHUS] XapaKT€PHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBble HcCIeA0BaTEILCKHE AeiiCTBMSI:

BJIQZIETh OCHOBaMHU METOJOB HAYYHOTO IIO3HAHMS BELIECTB U XUMHUYECKHX
peaKkuui;

dbopMyIUpOBaTh 1SN U 33/1a4d MCCIIEIOBAHUS, UCTIOIb30BaTh MTOCTABJICHHbBIC U
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOIPOCH B KAUE€CTBE MHCTPYMEHTA MO3HAHUSA



U OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS M  NPOBEICHUSA
YUEHHYECKUX SKCHEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUS HaONIOAAaTh 32 XOJO0M
IpoLecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyJINpPOBATH
0000IIEHUsT U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTh  OMBIT YYCHHYECKOW  HCCIENOBATENBCKOM W TPOEKTHOM
NEeSATENbHOCTH, TPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY
METO/IOB pELICHUsl MPAKTHYECKUX 3aJad, HPUMEHEHUIO pa3JInYHbIX METOOB
MO3HAHUS.

3) pabora ¢ uHpopmanueii:

OPUEHTHPOBATHCS B  PA3IUYHBIX HWCTOYHUKAX HWHGPOpManuu (HAYy4HO-
NOMYJISIpHAs TUTEpaTypa XUMUUYECKOTO COJIEpKaHusl, CIPAaBOYHbIE ITOCOOUS, PECYpCHI
WuTepHera), aHanu3upoBaTb HMHPOPMALMIO  pa3iIMYHBIX BHJIOB U  (opm
IIPEACTABIICHUS], KPUTHYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

(GbopMyJIMpOBaTh 3alpoChl U MPUMEHSITHh PA3IUYHbIE METOJbl MPH IOUCKE U
orbope wuHpoOpMauuu, HEOOXOAMMOW JUId  BBIIIOJHEHUS  y4yeOHBIX  3ajad
OIPEICIIEHHOTO THIIA;

npuoOpeTaTh OMBIT  HCIONB30BaHUS  WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpecTaBICHH HHPOpMAIIH
(cxembl, TpaduKH, JUArpamMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

MCIIONIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA MPHU padOTe ¢ XUMUYECKOM
uH(popmManuen: NPUMEHATh MEXNpeaMeTHble ((u3nyeckue M MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCIONIb30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaIJISTHOCTH.

OBiageHue yHMBEPCAJIbLHBIME KOMMYHMKATHBHBIMH J1CHCTBUAMM:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAae€MOW TE€MbI B XOJ€ AUallora W/WiH
JTUCKYCCHUHU, BbICKa3bIBaTh UJIEU, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHSI PEJIOKEHHOM 3a]a4H;

BBICTYNaTh C MPE3CHTALMEN pe3yJbTaTOB IO3HABATEIbHOM JI€ATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJHEHHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM paldOThl MO HUCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pean3alii yueOHOro mpoekTa u (OpMyJINPOBATh BBIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHBIX HMCCIEIOBAHUNA NMYTEM COIJIACOBAaHUSA MO3ULUNA B XOJ€
oOCyXIeHHS 1 0OMeHa MHCHUSMH.

OByaieHUe YHMBEPCAJbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUIAHUPOBaTh M  OCYIIECTBISATH CBOK ITO3HABATEJIbHYIO
NEeATENbHOCTh, OIpeAeisAss €€ Lenu MW 3aJadd, KOHTPOJMpOBaTb U II0 Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeJlaraéMblii  alrOpuUTM  JCHCTBUM  IpH
BBIIIOJTHEHUM y4eOHBIX M MCCIEAOBAaTENbCKUX 3a/Jay, BbIOMpaTh Hauboiee



3¢ (PeKTUBHBIA CcMOCOO HX penieHuss ¢ y4E€TOM TOJNYyYEHHsS] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEU AEATEIbHOCTA HAa OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

IHHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE pE3ynbTaThl OCBOCHUS Kypca «OpraHnyeckasi XuMHs OTPaKaroT:

c(OPMHPOBAHHOCTh  TPEACTABICHHH O  XHMHYECKOW  COCTaBJISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XMMHUHU B MMO3HAHUM SBJICHUUN MPUPOJIBI,
B (OpMUPOBaHMM MBILUIEHUS M KYJbTYpPhl JUYHOCTH, €€ (YHKIHOHAIBHOU
IPaMOTHOCTH, HEOOXOJIUMOM Ui peleHUs MPaKTUYECKUX 3aJa4 U IKOJOTHYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpee;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHW,  KOTOpas  BKJIFOYAET:
OCHOBOTIOJIArarolye MOHATUS (XUMUYECKUHM 3JIEMEHT, aTOM, JIEKTPOHHAasi 000J04YKa
aToMa, MOJIEKYJIa, BaJE€HTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHasi ¢opMyna (pa3BEpHyTass M COKpalll€HHas), MOJb, MOJIAIpHAas Macca,
MOJISIDHBIA  OOBEM, YIVIEpOAHBIA CKeJeT, (YyHKUHMOHAIbHAs TIpyMnna, paaukad,
M30MEpHsl, U30MEPbI, TOMOJIOTMYECKUI DS, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U
a30TCOZEpKAIINEe COCAMHEHHsS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEJIMHEHHUS); TEOPUHM M 3aKOHbI (TE€OpHsl CTPOCHHUS
opranudeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XWMHUH; MHPOBO33PEHUYECKHUE 3HAHMS,
JeXKallre B OCHOBE OHMMAaHUS IPUYUHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHUH,
(akTONIOrMYeCKUe CBEACHHUA O CBOMCTBaX, COCTaBe, IMOJYYEHUH U Oe30IacHOM
UCIOJIb30BaHNN BA)XKHEWIIMX OPraHMYECKUX BEIIECTB B OBITY M INPaKTUYECKOU
NEATENBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUI BBIABIATh XapaKTEpPHbIC NPU3HAKU TOHATHUH,
yCTaHAaBIMBAaTh MX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIIME ITOHATUS IIPH
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COEIMHEHUM;

chOpPMHUPOBAHHOCTh YMEHUI HCIONB30BaTh XUMHUYECKYIO CHMBOJHKY JISI
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) GopMyiT
OpraHUYECKUX BEIECTB U YPABHEHUN XUMUYECKHUX PEAKIIMI, N3rOTABIMBATh MOJEIH
MOJIEKYJI OpPraHMYECKUX BEUIECTB JUII WUIIOCTPALMM HX XHMHYECKOro H
MIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIICKHOCTh H3YYCHHBIX
OpraHMYEeCKUX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPENEIEHHOMY
KJIAcCy/Tpynme COeAMHEHHH (YTJIEBOAOPOIBI, KHCIOPOJI H  a30TCOJEpIKaIlue
COEIMHEHMs, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs), JaBaTh WM Ha3BaHUA IO
cucremarnyeckoil HomeHknatype (IUPAC), a Ttakxke NOpUBOIUTH TPUBHUAIBHBIC
Ha3BaHMsI OTACJBHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONMIEH, AalleTUJIEH,



STWICHIJIUKONb, TIULEPUH, (QeHo, (opMalbIeTu], aleTalbIerua, MypaBbUHAs
KHCIJIOTa, YKCYCHAas KHCIJIOTa, OJICMHOBAsl KUCJIOTA, CTEApPUHOBAs KHUCIIOTA, TJIHOKO3a,
bpyKTO3a, Kpaxmall, IeJIII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHUS OINPEACNSITh BHUABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPATHEIE);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TMOJOXKEHUSI TEOPUU CTPOCHUS
opranuveckux BemiecTB A. M. bytiepoBa juisi 0ObsICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACChI BEICCTB;

c(hOpMHPOBAHHOCTh YMECHHI XapaKTEpHU30BaTh COCTaB, CTpOEHUE, (PU3MUECKue
U XUMHUYECKHE CBONCTBA THUMWYHBIX TIPEICTABUTENICH PAa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJIEH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J1, METaHOJ, 3TAHOJ, ITUJICHTIUKOJb, TIUIEPHH, (HEHO,
areTaNbIeTH ], MypaBbHHAS M YKCYCHAs KHCJOTHI, TJIFOK03a, Kpaxmal, IeJUTI0I03a,
AMUHOYKCYCHAasl KHCIIOTa), HWLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HUMU
YpaBHEHUSIMA  COOTBETCTBYIOIIMX XUMHUYECKUX pEaKIUil C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpPMYI;

c(hOpPMHUPOBAHHOCTh YMEHHs XapaKTEPU30BaTh HCTOYHUKH YTIEBOIOPOIHOTO
ChIpbs (HE(PTh, MPUPOAHBIN Ta3, Yrojib), CIIOCOOBI UX MEPEPaOOTKU U MPAKTHUECKOE
MIPUMEHEHUE MTPOIyKTOB NEPepadOTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJWTH BBIYUCICHUS 1O XHUMHYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA HWCXOJHOTO BEIIECTBA WM TPOIYKTa
pPEaKIMK 10 U3BECTHBIM Macce, 00hEMY, KOJTUYECTBY OJHOTO W3 MCXOJHBIX BEIICCTB
WJIU TIPOAYKTOB PEaKITNH);

c(hOpMHPOBAHHOCTh YMECHHH BIIAJIETh CHCTEMOW 3HAHW 00 OCHOBHBIX METOAaX
HAyYHOTO ITO3HAHWMS, HCTIOJB3YEMBIX B XUMHH MPU U3YICHUU BEIIECTB U XUMHUIECKUX
ABJICHUM (HaOI0IeHNEe, 3MEPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHKE), UCIIOIb30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS ISl IPUHITHUS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYaIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh, YMEHUUN COOJIOJATh IpaBWiIa IMOJIb30BAHUS XUMUYECKOU
MOCYJI0M W JabopaTOpHBIM O0OpYJOBAaHMEM, a TakKe TMpaBuiia OOpaIIeHUsS C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTA0OOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, YMEHHUW IUIAHUPOBATh W  BBIONHATH XUMUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTaHUYECKUX BEIIECTB MPH HATPEBAHUU, TOyICHHE
ATUJICHA M M3YYCHHE €TO CBOMCTB, KAUECTBCHHBIC PEAKIIMH OPTaHMYCCKUX BEIIECTB,
JeHATypalys OCIKOB IIPH HAarpEeBaHWH, IBETHHIE PEAKIIMH OCIIKOB) B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH MPH OOpaIICHUH C BEIIECTBAMH U JIA00OPATOPHBIM
o0opyIoBaHUEM, TIPEACTABIATh PE3YyIbTaThl XUMHUUYECKOTO SKCIEpPUMEHTa B (Gopme
3aMUCH yPaBHEHWH COOTBETCTBYIOIIMX peakmuii ¥ (HopMyIupoBaTh BBIBOALI Ha
OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh yYMEHUW KPUTHUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHopMaIMIo, TONy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MacCCOBOM
uHdopmanuu, UaTepHer u npyrux);



c(hOpMHPOBAHHOCTh YMEHUU coO01aTh IpaBuia JKOJIOTUYECKHU
[[EJIECO00PA3HOTr0 TOBEJACHUST B OBITY U TPYAOBOM JEATEIBHOCTH B IEJAX
COXPAaHEHMsI CBOETO 3JI0POBbS U OKPYXKAIOIIEW NPUPOJHOM CpeAbl, OCO3HABATh
ONIACHOCTb BO3JCHCTBUs Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbica mnokazatens [IJIK, moscHsaTh Ha mnpuMepax CHocOoOBI
YMEHBIUICHHUS U NPEIOTBPALIEHUS UX BPEIHOIO BO3JACHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsi OOy4YaroMIMXCsl C OTPAaHUYECHHBIMU BO3MOKHOCTSMU 370POBBS: YMEHHE
MPUMEHATh 3HAHUSIT 00 OCHOBHBIX JOCTYIHBIX METOJIaX IIO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

VIS CIenbIX W CcHaboBUIAIMIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHmid JI. bpaitms mis 3amucn XUMUYECKHAX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS Kypca «OO0IIas U HeopraHueckass XuMush)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUH: O  XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SIBICHUU TTPUPO/IBI,
B (OpPMHUPOBAHUU MBIIUJICHUS W KYyJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl PEIICHUS MPAKTHYECKUX 3a7ad M IKOJOTHUECKH
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOM CpEIE;

BJIaJCHHUE CHUCTEMOH XUMHUYECKHAX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIINAE TIOHITHS (XMMHUYECKUH DJEMEHT, aTroM, W30Tom, s-, p-, d-
AJIICKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJEKYyJlIa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTh, JJECKTPOOTPULIATECIIBHOCTh, CTEIEHb OKHCJICHHS, XUMHYECKas CBS3b
(KoBaJIeHTHasi, MOHHAS, METAJNIMYecKasi, BOJIOPOJIHASN), KpUCTANIMUECKass pemérka,
TUIIBl ~ XMMHWYECKHX  pEaKklui, pacTBOp,  DJIEKTPOJUTHI,  HEIJICKTPOJIUTHI,
DJICKTPOJUTHYECKAS  JUCCOLMALUSA, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTb
XUMHUYECKON pEaKIUKM, XHMHYECKOE PABHOBECHE); TCOPUH M 3aKOHBI (TEOpHs
BJICKTPOJIUTHYECKONU AUCCOIMALMH, TTIepruoanyecknil 3akoH /. . MenneneeBa, 3aKoH
COXPAaHEHMSI MACChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALICHUS JHEPIUU MPHU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUA NPUUYMHHOCTH U
CUCTEMHOCTH XWUMWYECKHUX SBJICHUH, (PAKTOJOTMYECKHE CBEACHUS O CBOMCTBAx,
COCTaBe, MOJIYYCHUH W O€301aCHOM HCIIOIh30BAHUH BAXHEHIIIMX HEOPTaHHMYECKUX
BCIIIECTB B OBITY U MIPAKTUYECKOMN JACATCIBHOCTH YEIIOBEKa;

c(hOPMHPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEPHBIC NPH3HAKH TTOHATHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IOHATHS MPHU
ONMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPALICHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCMOJB30BaTh XHUMHYECKYIO CHMBOJUKY IS
coctaBiieHuss  (GopMyn  BEIIECTB M  ypaBHEHMM  XUMHUYECKUX  PEaKIIui,
cucrematuieckytro HoMeHkIaTypy (IUPAC) u TpuBmandbHble Ha3BaHUS OTIEIbHBIX



HEOpPraHMYECKUX BellecTB (yrapHbli ra3, yriaeKUCcbli a3, aMMHaK, ranéHas u3BecCTb,
HeraméHasi U3BeCTh, IUThEBasl COAA, TUPUT U IpYTHUE);

c(OPMUPOBAHHOCTh YMEHUN ONPEIENIATh BAJIEHTHOCTh U CTENEHb OKUCIIECHUSA
XUMUYECKUX DJEMEHTOB B COCIUMHEHUSAX Pa3IMUYHOTO COCTaBa, BHJ XMMHYECKOU
CBsI3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B COCAUHEHMSX, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOrO BEIECTBA (aToMHas, MOJEKYJspHasi,
MOHHAsl, METAJUINYECKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
COCIUHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIICKHOCTH HEOPTAHUIECKUX
BEIIECTB MO0 MX COCTaBY K OIpeneiIEHHOMY KJacCy/Tpymlie COeIUHEHHH (IIPOCThIe
BEILECTBA — METAJUIbl U HEMETAJJIbl, OKCUbI, OCHOBAaHHUS, KUCIOTHI, aM(pOTEpHBIE
TUAPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MepHOANIecKoro 3akona /[, 1.
MenneneeBa U J€MOHCTPUPOBATh €r0 CHCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB llepuoanyeckoil cuCTEMBbl XMMHYECKUX
anementoB [I. M. MenneneeBa, ucnonb3ys NOHITUS «S-, p-, d-3JIEKTpPOHHBIE
opOUTaNIN», «IHEPIeTUYECKUE YPOBHMU», OOBICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XHMMHYECKHX D3JIEMEHTOB M HMX COCIWHEHUWA MO MepuoAaM MW TpyIIam
Ilepnoamueckoi cucteMbl XUMUYECKHX 1eMeHTOB [[. . MeHneneesa;

chOPMHPOBAHHOCTh  YMEHHW  XapaKTepu30BaTh  (OMHUCHIBATH)  OOIIHE
XUMUYECKME  CBOWCTBA  HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYUIECTBOBAHWE T€HETHMYECKOW CBS3M MEXIYy HEOPraHWYeCKUMHU
BEILECTBAMH C ITOMOIIbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUL;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHUYECKHUE PEaKIUu IO
pa3IMyYHbIM TpU3HAKAM (YHCIYy U COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHMS 3JIEMEHTOB, OOpPAaTHMOCTH
peaKiuy, y4acTUIO KaTalu3aTopa);

c(OPMUPOBAHHOCTb YMEHUI COCTaBJISATb YpPAaBHEHUS pEaKUUN pa3IndHbIX
TUIIOB, TOJIHBIE U COKpAIlEHHBIE YpaBHEHUS peakUuil MOHHOTO OOMEHa, yUWThIBas
YCJIOBHSI, IPY KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHIA;

cOPMHUPOBAHHOCTh ~ YMEHUI  TMPOBOAUTH  PEAKIUU, TMOATBEPKIAIOIINE
KAUEeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHMYECKHMX BEIIECTB, pacCllO3HaBaTh
ONBITHBIM IMYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHHMYECKHUX
BEILECTB;

cOPMHUPOBAHHOCTh ~ YMEHHMHA  pPACKphIBaTh  CYHIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEACTBOM COCTAaBJIEHHUS 3JEKTPOHHOro OanaHca
ATUX PEaKLIN;

c(hOpPMUPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peaxkiuu OT PA3IUYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO paBHOBECHUS B
3aBHCHUMOCTH OT BHEIIHETO Bo3jencTBuUs (npuHuun Jle HlaTense);



c()OPMUPOBAHHOCTh ~YMEHUH XapaKTepU30BaTb XUMHUYECKHE IPOLIECCHI,
JeXallke B OCHOBE IPOMBIIUICHHOIO IIOJYYEHMS CEPHOM KHUCIIOTBI, aMMHUakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OONIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTMYECKUX MPpoOIeMax XMMHUECKOTO IPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUA C MCIIOIb30BAHUEM
MOHSTHSI «MaccoBas J0Js1 BELIECTBA B PaCTBOPE», OObEMHBIX OTHOLIEHUN T'a30B MPU
XUMHUYECKHUX PEaKIHsAX, MacChl BEIIeCTBa WM O0BbEMa Tra3oB IO HU3BECTHOMY
KOJIMUYECTBY BEIECTBA, Macce WM O0BEMY OIHOTO W3 yUYAaCTBYIOIIMX B PEAKIIHH
BEIIECTB, TETUIOBOTO 3(p(}eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacCChI
BEILECTB, IPEBPAILICHHS U COXPAHEHHS SHEPTUH;

c(hOpMHPOBAHHOCTh, YMEHUH COOJIOATh TPaBWJIA IMOJIH30BAHUS XUMHUYECKOU
MOCYJIO W Ja0OpaTOpPHBIM O0OpYJOBAaHHWEM, a TakXKe TMpaBWia OOpPAIICHUS C
BEILIECTBAMH B COOTBETCTBUU C WHCTPYKLUSMU IO BBIMOJHEHHUIO J1TA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(OPMHUPOBAHHOCT, YMEHUW IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (pa3JIoKEHHE MEepPOKCHJa BOJOPOAA B MPUCYTCTBUU KaTaiu3aTopa,
OINpENEIEHUE CPEABI PACTBOPOB BEIIECTB C OMOIIBIO YHUBEPCAIBHOIO NHANKATOPA,
BIIUSIHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM pEaKIUU, PEeaKINu
MOHHOTO OOMEHa, KayeCTBEHHbIE pEaklMu Ha CyibdaT-, KapOOHaT- U XJIOPHU/I-
AHUOHBI, HA KATHOH aMMOHHA, PEIICHHE 3KCIEPUMEHTANbHBIX 3aJad MO0 TeMaM
«Meramne» u «HemeTamiby) B COOTBETCTBUM C MIPABHJIAMU TEXHUKU 0€30MaCHOCTH
npu OOpalIeHUuH C BEIIECTBAMHU U JIaOOpaTOPHBIM 00OpYyIOBaHHEM, MPEICTABIATH
pe3ynbTaTbl XMMHYECKOTO JSKCHEpUMEHTa B  (GOpMe 3alKucCH  ypaBHEHUI
COOTBETCTBYIOIIUX pEaKkIuil u (QOpMyJIHpPOBaTh BBIBOJABI HAa OCHOBE JTHUX
pEe3yJIbTaTOB;

c(OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIHU, IHTepHeT U Apyrux);

c(OpMHUPOBAHHOCTb yMEHUI coOnoaaTh IpaBuia AKOJIOTUYECKHU
1e1ecoo0pa3HOro MOBEACHUS B ObITY U TPYJAOBOM JESATENIBHOCTH B LEJAX
COXpPaHEHUsl CBOETO 3J0pPOBbS W OKpPYXKAlOLEHd NPHUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JECHCTBUS Ha >KMBBIE OPTaHU3MBbI OINPEACIIEHHBIX BEIIECTB, MOHUMAs
cmpicit mokazatenss [IJIK, mosicHATh Ha mnpuMepax CcHocoObl YMEHBIIEHUS H
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHU3M YEJIOBEKA;

Ui OOYyYarommxcsi ¢ OTPaHWMYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBS: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAaHUS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUIA  CIeNbIX W CcHaboBUIAIMIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHmid JI. bpaims mis 3amucn XUMHYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4yacoB JIEKTPOHHbIE
HaunmeHnoBaHue
Ne Kourpos | IIpakru | (uudpoBbie)
n/n Pas;eIon i TeM Bcero bHbIE YyeCKHue 05p330BaTeJII>H
NporpaMMmslI
padoTbI pabdoTbl | ble pecypchbl
Pa3znes 1. TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH
SIxnacc:
https://www.yakl
ass.ru/p/himija/1l
[Tpeamer 0-klass/osnovy-
OPraHUYECKON organicheskoi-
xumuu. Teopus khimii-

1.1 CTPOEHUS 3 6490554/predme
OpraHUYeCKUX t-organicheskoi-
coenuHeHuil A. M. khimii-teoriia-
bytnepona khimicheskogo-

stroeniia-
organiches -
6447217

Hroro no pasneny 3

Paznen 2. YrieBoaopoabl
Slxnacc:
https://www.yakl
ass.ru/p/himija/1

[IpenenbHbIE 0-

klass/uglevodoro

2.1 YIJIEBOIOPOABI — 2
aJKaHbI dy-

6579439/alkany-
metan-1-ego-
gomologi-
6579437
Slxnacc:
https://www.yakl
Henpenenvhbie ass.ru/p/himija/l
YIJIEBOJIOPOIbI: 0-

2.2 6 1
aJIKCHBI, aJIKaJUCHBI, klass/uglevodoro
AJKUHBI dy-

6579439/alkany-
1zomeriia-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
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https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
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ass.ru/p/himija/l



https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
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
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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/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
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
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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

raznym-

priznakam-
6964758
Hroro no pazneny 13
Pasznea 2. Heoprannueckasi Xumms
SAxknacc:

2.1

MeTtamisl

https://www.yakla
ss.ru/p/himija/11-
klass/kharakteristi
ka-metallov-
7200709/metally-
obshchie-svoistva-
metallov-7183914

2.2

HemeTtamisl

Sxnacc:
https://www.yakla
ss.ru/p/himija/11-
klass/kharakteristi
ka-nemetallov-
7269055/khimiche
skie-elementy-

nemetally-
6852268

2.3

CBs3b
HEOPraHUYECKUX U
OpraHUYECKUX
BEIIECTB

Sxnacc:
https://www.yakla
ss.ru/p/himija/10-
klass/reshenie-
raschetnykh-
zadach-
6888498/vyvod-
molekuliarnoi-
formuly-po-

plotnosti-i-
massovoi-dole-

khimicheskogo-_-
6874541

Hroro no pasneny

17

Pa3znea 3. Xumud u :Ku3Hb

3.1

XUMUS U )KU3HD

SIximacc:
https://www.yakla



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-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-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412

ss.ru/p/himija/11-
klass/khimiia-i-
zhizn-

7285128 /printcipy
-khimicheskogo-
proizvodstva-
7279412

Hroro no pazneny 4

OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 34 2 3



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
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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Koauue
Tema ypoka JJIeKTPOHHbIE HU(PPOBHIE
n/n ¢TBO oOpa3oBarejibHbIE PeCypChl
JacoB
Sxnacc:
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. ’ 6490554/predmet-
€€ BO3HUKHOBEHHUE, pa3BUTHE U | : . .
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/tv-20392352-ce2d-4006-aae1-92332d6f00d4
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929

6582929

deHouI: CTPOCHUC MOJICKYJIbI,

Sxnacc:
https://www.yaklass.ru/p/himij
a/10-klass/spirty-fenoly-
6580873/aromaticheskie-

19 bu3HUecKre 1 XUMUYECKHE spirty-fenol-6584218
CBOMCTBA, MPUMEHEHUE
POIIL:
https://resh.edu.ru/subject/les
son/5727/start/150577/
Sknacc:
https://www.yaklass.ru/p/himij
a/10-klass/aldegidy-ketony-
karbonovye-kisloty-
20 Anpaerunbl: GOpMalIbICTH 1 6780279/aldegidy-1-ketony-
areraiapaerun. AneTod 6777547
POILL:
https://resh.edu.ru/subject/les
son/4776/start/150604/
Sknacc:
https://www.yaklass.ru/p/him
OJIHOOCHOBHBIE MPEICIIbHBIE 1ja/10-klass/aldegidy-ketony-
21 KapOOHOBBIE KUCIIOTHI: karbonovye-kisloty-
MypaBbHHAasl U YKCYCHast 6780279/karbonovye-
kisloty-karboksilnaia-
gruppa-6795067
[TpakTuueckas padora Ne 2.
22 «CBoiiCTBa pacTBOpa YKCYCHOM
KHCJIOTBD)
Sknacc:
https://www.yaklass.ru/p/him
CreapuHoOBasi U OJIEMHOBAs 1ja/10-klass/aldegidy-ketony-
23 KHMCJIOTBI, KaK MIPEJICTAaBUTEIIH karbonovye-kisloty-
BBICIINX KapOOHOBBIX KUCIIOT 6780279/uglevodorody-
spirty-aldegidy-karbonovye-
kisloty-6780277
Mpbl1a KaK COJIM BBICIIHX
24 KapOOHOBBIX KUCIIOT, UX MOIOIIIEE
JercTBUE
75 Crnoxubie 3upHI Kak SAxnacc:

IMIPOU3BOAHBIC Kap6OHOBBIX

https://www.yaklass.ru/p/him



https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277

KUCJIOT. [ MaApONIN3 CI0KHBIX
a¢upoB

11a/10-klass/aldegidy-ketony-
karbonovye-kisloty-
6780279/uglevodorody-
spirty-aldegidy-karbonovye-
kisloty-6780277/tv-
ee4a59e8-3627-4147-ac3d-
8140a88d158e

JKupsl: ruApOIN3, MPUMEHEHNUE,

SIxmnacc:
https://www.yaklass.ru/p/himij
a/10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-684968 1

26
OHOJIOrNYECKast poJib KUPOB
POIII:
https://resh.edu.ru/subject/les
son/5952/start/150631/
Sxnacc:
https://www.yaklass.ru/p/himij
a/10-klass/uglevody-prirodnye-
VraeBoapl: COCTaB, soedineniia-
Kkiaccudukanysa. Baxueime 6835083 /klassifikatciia-
27
MPEJICTAaBUTEIIN: TIIFOKO34, uglevodov-6828518
bpyKTO3a, caxaposa
POIII:
https://resh.edu.ru/subject/les
son/6150/start/150687/
78 Kpaxman u nemnono3a kak
PUPOTHBIC TTOJTMMEPHI
KontponrsHas padota o pazaeny
29 «Kucnopoacoaepxamue
OPraHMYeCKHUE COSTUMHCHUS
Sxnacc:
https://www.yaklass.ru/p/him
1ja/10-

30 AMUHEBI: METHUJIAMHAH U aHWINH klass./azoj[ - oderzhashchiq-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-
6585751

AMMHOKHCIIOTHI Kak aM(OTepHbIE SIknacc:
31 OPraHUYECKHUE COCAMHEHUS, UX https://www.yaklass.ru/p/himij

OHMOJIOTMYECKOE 3HAUECHHE.
IlenTuasl

a/10-klass/azotsoderzhashchie-
soedineniia-



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801

6852270/aminokisloty-
amfoternye-soedineniia-
6853801
POII:
https://resh.edu.ru/subject/les
son/4743/start/150742/

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIUHEHHUS

Sxnacc:
https://www.yaklass.ru/p/him
ija/10-
klass/azotsoderzhashchie-
soedineniia-
6852270/nukleinovye-
kisloty-dnk-rnk-5970859

33

OCHOBHEBIE NOHITHUS XUMUHU
BBICOKOMOJIEKYJIAPHBIX
COE€INHECHUN

SIxnacc:
https://www.yaklass.ru/p/himij
a/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/0osnovnye-poniatiia-
vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783
POII:
https://resh.edu.ru/subject/les
son/6095/start/150823/

34

OCHOBHBIE METObI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHeHui. IlmacTMmacchl,
Kay4yKH, BOJIOKHA

SIxnacc:
https://www.yaklass.ru/p/himij
a/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-
volokon-6874540

POII:

https://resh.edu.ru/subject/les

son/4823/start/150933/

OBILIEE

KOJIMYECTB
O YACOB I10
[TPOTPAMME

34



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/nukleinovye-kisloty-dnk-rnk-5970859
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/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://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
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-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-volokon-6874540
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/

11 KIIACC

JJIeKTPOHHBbIE HU(PPOBbIE

Ne
u/n Tema ypoka KosuvecTtBo | oOpa3oBaTe/ibHbIE
JacoB pecypcbl
Skmacc:
https://www.yaklass.ru/p/hi
XUMHUYECKHH 3JIeMEeHT. ATOM. mija/11-klass/osnovnye-
1 DneKTpoHHas KOH(DUTYpAITHS 1 poniatiia-i-zakony-khimii-
aTOMOB 6931691/sovremennaia-
model-stroeniia-atoma-
6936621
Skmacc:
[lepuoauyeckuii 3aKoH U https://www.yaklass.ru/p/hi
[lepuoauyeckas cucrema mija/8-klass/periodicheskii-
) XUMHUYECKuX dmemMeHToB 1. U. 1 zakon-i-stroenie-atomov-
MenneneeBa, UX CBS3b C 163960/periodicheskaia-
COBPEMEHHOM TEOPHEN CTPOCHUS tablitca-i-zakonomernosti-
aTOMOB 1zmeneniia-svoistv-
khimicheski -174105
3aKOHOMEPHOCTH U3MEHCHUS
CBOMCTB XUMHUUYECKHUX IJICMEHTOB
U UX COCJMHEHUH T10 TPYIIIaM H
3 nepuoaaM. 3HaUCHUE 1
MEePHUOANICCKOr0 3aKOHA U
CHCTEMBbI XUMHYECKHUX
sanemenToB /.M. MeHnaeneeBa B
pa3BUTHHU HAYKH
Sxnacc:
https://www.yaklass.ru/p/hi
CrtpoeHue BeliecTna. mija/l11-
XuMH4UecKas CBSI3b, €€ BUJIBI, klass/khimicheskaia-sviaz-i-
4 MeXaHU3Mbl 00pa30BaHUS 1 stroenie-veshchestva-
KOBAJICHTHOM CBSI3H. 6927604/elektronnaia-
BonoponHas cBsizb priroda-i-tipy-khimicheskoi-
sviazi-elektrootritcatelnost-
6926170
BaneHTHOCTB.
DJIEKTPOOTPHUIIATEIILHOCTD.
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
npoBeps
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pe3yJibT
aTa

IIpoBepsieMble peAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI CpeIHero 0011ero o0pa3oBaHus

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUH

1.1

CdopmupoBaHHOCTD MpEeACTaBICHUM 0 XUMHYECKOU
COCTABJIAIOIIEH €CTEeCTBEHHOHAYYHOU KApTUHBI MUPA, POIU XUMHUHU
B TIO3HAHUU SIBJICHUN MPUPOJbI, B (DOPMUPOBAHUM MBIIUICHUS U
KyJAbTYpbl ~ JUYHOCTH, €€ (YHKIMOHAJIBLHOM TPaMOTHOCTH,
HEOOXOIUMOM ISl PEIICHUS MPAKTUYECKUX 3a7a4 U IKOJIOTHUYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U TMPUPOIHOMN

cpelne

1.2

Bianenne cucremMoll XMMMYECKMX 3HAaHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIINe HOHATHUSA (Monexyna, BaJICHTHOCTb,
AIIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHHSI, XUMHYECKas CBSI3b,
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(yHKIMOHAIbHAs  Tpynna, paguKkail, H30MEpus, H30MEpHI,
TOMOJIOTUYECKUAN PsJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOA- M
a30TcojepxkKallue COeAMHEHNs, OMOJIOTMYECKN aKTUBHbBIE BEILIECTBA
(YyrneBoabl, XHUpBI, OEIKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPHUH U 3aKOHbI
(Teopusi XMMHUYECKOIO CTPOEHHS OpraHMYecKux BemecTs A.M.
byTtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XUMUHU,
(aKTOJOTMYECKHUE CBEJIEHUS O CBOMCTBAxX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEMIIUX HEOPraHMYECKUX U
OpPraHMYECKHUX BEUIECTB B OBITY M MPAKTHUECKOH AESITeIbHOCTU
4eJIOBEKa

1.3

CpopMHUPOBAaHHOCT, YMEHHI BBISBIISITh XapaKTEpHbIE MPU3HAKH
MOHATUM, YCTAHABIMBATH WX  B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME TOHATUS NMPU OMHCAHWM COCTAaBa, CTPOECHUS U
MPEBPAIIEHUN OPraHUYECKUX COCAUHECHUN

1.4

chOpMUPOBAHHOCTH ~ YMEHUW  MCIOJIB30BATh  XUMHUUYECKYIO
CHUMBOJIUKY [IJIi COCTAaBJEHUS MOJEKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BEépHYTOH, COKpaIIEHHOW) (POpMYJT OPraHUYECKUX BEIIECTB U
YpaBHEHUN XUMHYECKUX PEaKiui, M3roTaBIMBaTh MOJEIIU
MOJIEKYJ OpPraHMYeCKHUX BEIIECTB I  WUIIOCTpAlMU  UX
XUMHUUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUSI




1.5

ChopmMupoBaHHOCTP YMEHHH YCTaHABIWBATH MPUHAICKHOCTh
W3YUYCHHBIX OPTaHWYECKHUX BEIIECTB IO WX COCTABY M CTPOSHHUIO K
onpeneNéHHOMY Kiaccy (TpyIie) COeAuHEHHM (yIJIeBOJAOPOJbI,
KHUCJIOPOJT M a30TCOJIEPIKAIIe COSANHEHNS, BBICOKOMOJIEKYISIPHBIC
COCIMHEHWs), JaBaTb WM Ha3BaHUA 10 CHCTEMaTHYECKON
HomeHknarype (IUPAC)

1.5

C(l)OpMI/IpOBaHHOCTB YMCHUA OIIPCACIIATH BUbI XUMHYECKOM CBSI3HU
B OPraHNMYCCKHUX COCOAMHCHHUAX (OIII/IHapHBIG u KpaTHI)IC)

1.6

ChopMHpOBaHHOCT YMEHUSI TNPUMEHSTH: TOJOXKEHUS TEOpUHU
cTpoeHusi opranudeckux BemectB  A.M. byrtnepoBa s
OOBSICHEHUS] 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEIIECTB

Yraesonopoasl. Kucmopoacoaepxamme u  a3oTcoAepKanye
OpraHMyYeCcKue COeMHEHMs. BEICOKOMOJIEKYISIpHBIE COETMHEHNUS

2.1

CpopMHUpPOBAaHHOCT, YMEHUN TPUBOAUTH TPUBHUAJIbHBIC HA3BaHUS
OTJIETTbHBIX OPTraHUYECKUX BEIECTB (ITUJICH, MPOMHIICH, alleTHIICH,
ATWJICHTJINKOb, TIUIEPHH, (eHo, (hOpMalTbIeTH I, alleTalIbIeT I,
MypaBbHHasi KHUCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KUCIOTA, IJII0K03a, (PpyKTO3a, Kpaxmall, LeJUTIJ103a,
TJIUIUH)

2.2

CdopMHUpOBaHHOCTh YMEHUM XapaKTEpPU30BaTh COCTAaB, CTPOCHUE,
bu3nUecKkue U XMMUYECKHE CBOMCTBA TUIUYHBIX MPECTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIECTB (METaH, 3TaH, STUJICH,
MpOTMJIeH, arneTwieH, OytaaueH-1,3, metunOyTaauen-1,3, 6enson,
METaHOJ,  9TaHOJ,  OATWICHIJUKOJb,  TJUIEpUH,  (EHOI,
aleTaabJerul, MypaBbHHAsT M YKCYCHasl KHCJOTBI, TIJIFOKO3a,
KpaxMmaJl, IIeJUTI0J103a, aMUHOYKCYCHAsi KMCJIOTa)

2.3

CdopMupoBaHHOCTh YMEHHSI HWILTIOCTPUPOBATh T'€HETHYECKYIO
CBSI3b MEXAY TUINUYHBIMU IPEACTABUTEISIMU PA3JIUYHBIX KJIACCOB
OpPraHMYECKMUX  BEIIECTB  YPAaBHEHHUSIMHU  COOTBETCTBYIOIIHX
XUMHUYECKHUX PEaKIMH C UCTIOIB30BAHUEM CTPYKTYPHBIX POpMYI

2.4

ChopMupoBaHHOCTH ~ yMEHHUS  XapaKT€pU30BATh  MCTOYHHUKHU
YIJIEBOJOPOAHOIO  ChIpbsl (HE(QTb, NPUPOIHBIM Ta3, Yrois),
cnocoObl UX HepepabOTKM U MPAKTUYECKOE IPUMEHEHHE
IPOJIYKTOB NIEpepadOTKU

XUMUS 1 KU3HL. PacuéTel

3.1

ChopmupoBaHHOCTh yMEHHH BIAAETh CHCTEMOW 3HAHUHA 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCTOJIb3YEMBIX B XHUMUU
pY W3YYCHUW BEIISCTB M XUMHUYCCKUX SIBJIICHWH (HaOIIOMEHNE,
U3MEpPEHUEe, DKCIEPUMEHT, MOJICIMPOBAHUE),  HUCIIOIb30BaTh
CHCTEMHbIC XHMHWYECKUE 3HAHWsS JUIsl TPUHATHSA PELICHUM B




KOHKPCTHBIX JXU3HCHHBLIX CHUTYyallUMAX, CBA3AHHBIX C BCIICCTBAMH U
X IPUMCHCHHUCM

3.2

CdopmupoBaHHOCTh YMEHHMU COOMIOATh MpaBUja MOJb30BaHUS
XUMUYECKON TOCYI0N M 1ab0paTOPHBIM O0OPYAOBAaHUEM, a TAKKE
npaBuia oOpamieHuss ¢  BEHIECTBAMH B COOTBETCTBUU  C
WHCTPYKIUSIMA TI0 BBIMIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OIIBITOB

3.3

CpopMUpPOBAaHHOCT,  YMEHHMI  IUIAHUPOBATh W BBIMOJIHSTH
XUMHUYECKUN SKCIEPUMEHT (IIpEBpAIIEHUs] OPraHUYECKUX BELIECTB
IIPU HArpEeBaHWH, NOJYYEHHUE JTUIIEHA W H3YYEHHE €ro CBOMCTB,
KaYECTBEHHbIC PEaKUMU OpPraHUYECKUX BEIIECTB, JACHATYypalus
OCNKOB TMpU HArpeBaHWM, I[IBETHBIE pEaKIUu OEJIKOB) B
COOTBETCTBMM C TMpaBWJaMU TEXHUKU O€30MACHOCTU IMpHU
oOpallleHuu ¢ BeUIeCTBaMH U JIaDOpaTOpPHBIM OOOPYIOBaHUEM;
MPEACTABIATh PE3YyJbTaThl XMMUYECKOTO JKCIEpUMEHTa B (popme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA U (POPMYIHPOBATH
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB

3.4

ChopmMupoBaHHOCTH ~ YMEHUW  TPOBOJUTH  BBIYHCICHUS IO
XUMHUYECKUM ypaBHEHUSIM (MaccChl, 00bEMa, KOJMYECTBA UCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIUU MO MU3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM IPOTYKTOB
pEeaKIvm)

3.5

ChopmMupoBaHHOCT ~ YMEHUW  KPUTHUYECKA  aHAIU3UPOBATh
XUMHUYECKYI0 UH(POpPMAIIKIO, TOTy4YaeMyl0 U3 Pa3HbIX MCTOYHHKOB
(cpenctBa MaccoBoit nHGopMaluu, cetb UHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTh YMEHUW COOJIO/IATh TpaBUjIa KOJOTHYCCKH
eJIeCO00Pa3HOTO MOBEJACHHS B OBITY U TPYAOBOH JEATEILHOCTU B
LEAX COXPAHEHUS CBOETO 30POBBbS U OKPYXKAIOWIEW NPUPOIHON
cpezbl, OCO3HABAaTh OIACHOCTb BO3JIECUCTBUS HA KUBBIE OPraHU3MBbI
ONPENCIIEHHBIX  OPraHUYECKUX  BEIIECTB, IIOHUMAast  CMBICI
nokazarens IIJAK (mpenenbHO JOMyCTUMOM — KOHIEHTpALMH),
HOSICHATH Ha MPUMEpPax CoCcOObl YMEHBUICHHS U MPEAOTBpallECHUs
UX BPEAHOI'0 BO3JICUCTBUs HA OPraHU3M YEJIOBEKA
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IIpoBepsieMble MpeAMETHbIE Pe3yJabTATHI 0CBOEHNSI OCHOBHOM
o0pa3oBaTeJibHOI MPOrPaMMbI CpeIHero 001ero o0pa3oBaHus

TeopeTnueckne OCHOBBI XUMHH

1.1

Brnanenue cucTeMONM XWMHMYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBONOJIATAIOIINE TOHATUSA (XUMHUYECKHUH JJIEMEHT, aToM,
AIIEKTPOHHAsT 00O0JI0OYKa aTroma, S-, p-, d-dJEKTPOHHBIE OpOUTANIH
aTOMOB, HMOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBLHOCTD,
CTEIICHb OKHCIICHUS, XMMHUYECKasl CBs3b, MOJb, MOJSIPHAs Macca,
MOJISIPHBIA 00BEM, KPUCTAIUIMYECKAs] PEIIETKA, TUIhl XUMHUUYECKUX
peakuuii (OKUCIHUTENIbHO-BOCCTAHOBUTEBHBIE, IK30- "
DHAOTEPMHUYECKHE, PEaKIMd  HWOHHOrO  OOMEHa),  pacTBOD,
AJIEKTPOJIUTHI, HEJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALINS,
OKHCJIUTEIIb, BOCCTAHOBUTEIIb, CKOPOCTb XHMHUYECKOW PEaKLUH,
XUMHYECKOE  paBHOBECHE); TEOPHUM W 3aKOHBI  (Teopus
ANEKTPOIUTUYECKOW auccoumanuu, llepmoamueckuit 3akon J[.U.
MenzeneeBa, 3aKOH COXpPAaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK  XUMHUH, (PAKTOJOTUYECKUE CBEACHHUS O
CBOWMCTBaX, COCTaBe, TOJYyYECHHHM W OE30MaCHOM WCIOIb30BAHUHU
BOKHEHIIINX HEOPTaHWYECKUX BEIICCTB B OBITY M TMPAKTHYCCKON
NEATEIIbHOCTH YEJIOBEKA

1.2

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJIATD XAPAKTCPHBIC ITPU3HAKHW U
B3aMMOCBA3b HU3YUYCHHBIX HOHHTPIﬁ, IMPUMCHATbL COOTBCTCTBYIOIINUC
IMOHATHA IIPU OIIMCAHHMH CTPOCHHUA H CBOMCTB HCOPraHNYCCKHUX
BEIICCTB U HUX npeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XUMHNUYCCKHUX
3HAHUU C IIOHATUAMU 41 MMpCACTaBJICHUAMU APYIrux
CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

1.3

BJI&IICHI/IG OCHOBHBIMH MCTOJaMH HAY4YHOI'O IIO3HAHHUS BCHICCTB U
XUMHUYECKHUX SIBJICHUU (HEI6J'IIOI[CHI/IC, U3MCPCHHUC, SKCIICPHUMCHT,
MOIIGJII/IpOBaHI/IC)

1.4

C(bOpMI/IpOBaHHOCTb YMCHPIP'I OIIpCACIIATE BAJICHTHOCTb U CTCIICHDB
OKHCJICHHUA XHUMHUYCCKUX 3J3JICMCHTOB B COCIHMHCHHUAX PaA3JIMYHOI'O
coCTaBa, BH] XUMHUYECKOM  CBSI3U (KOBaJIeHTHa}I, HOHHAa“A,
MCTAJTIMYCCKasi, BOI[OpO,Z[HaSI) B COCOIMHCHUAX, THII
KpHCTaJIJIHHGCKOP'I pCHIéTKI/I KOHKPCTHOI'O BCHICCTBA (aTOMHaH,
MOIJICKYJIApHAA, NOHHAA, MCTaJIJII/I‘-IeCKaH)

1.5

CdopMUpOBaHHOCTh YMEHHUW OMNPEACNSATh XapakTep Cpeabl B




BOJHBIX paCTBOPAX HCOPIraHNMICCKHX COeI[I/IHeHI/Iﬁ

1.6

ChopmupoBaHHOCT, YMEHHSA KIACCUPUIIUPOBATH XUMHUUYECKUE
peaKiuu 1O pa3IuyHbIM TpU3HAKaM (YUCIy ©  COCTaBy
pearupyromux — BEHIeCTB, TEIJIOBOMY  3(PQeKTy  peakiiuw,
U3MEHEHUIO CTENEHEW OKHUCIEHUS JJEMEHTOB, O0paTUMOCTU
peaKuy, YYaCcTHIO KaTaJlu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHH COCTABJIATh YpPAaBHEHUS pEaKITHi
Pa3IMYHBIX THUIIOB, MOJIHBIE U COKPAIIEHHBIC YPABHEHHUS PEAKIUU
WOHHOTO OOMEHA, YUWTHIBASI YCIIOBHS, MPU KOTOPBIX 3TH PEAKIIUN
WJIyT 1O KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHU IIPOBOJUTH peakuuu,
ITOATBEPKIAAOIINE Ka4E€CTBEHHBIN COCTaB Pa3JIMYHBIX
HEOPraHUYECKHUX BEIIECTB, PACIO3HABATh ONBITHBIM IYTEM HOHBIL,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKHUX BEIIECTB

1.9

CdopmupoBaHHOCTH YMEHHU pacKpbIBaTh CYLHOCTb
OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX peaxkuun IIOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OalaHCca 3TUX PEeaKIUi

1.10

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ OOBSACHATL 3aBUCHMOCTD CKOpOCTH
XUMHYECKOM PCAKINH OT PA3JIMYHBIX (baKTOpOB

1.11

ChopMupoBaHHOCTHP yYMEHUU OOBSICHATH XapakTep CMEIICHUS
XMMHYECKOTO  PAaBHOBECUS B  3aBUCMMOCTH OT  BHEIIHETO
BozaeiicTBus (mpuniun Jle [llarensbe)

OO6mr1ast ¥ HeOpraHUYECKask XUMHS

2.1

CdopmMupoBaHHOCT YMEHUHN pacKpbIBaTh cMbIcH [leproanyueckoro
3akoHa .M. MeHnneneeBa W JIEMOHCTPUPOBATH  €ro0
CUCTEMATU3HUPYIONIYI0, OOBSICHUTEIbHYIO U MPOTHOCTHYECKYIO
dhyHKIMN

2.2

ChopMupOBaHHOCT, YMEHHUH  XapaKTepPH30BaTh AJICKTPOHHOE
CTPOEHHE AaTOMOB XHUMHMYECKMX DOJEMEHTOB 1—4 mepuojoB
[lepuomnueckorn  cucteMbl  XUMUYECKUX  diemMeHTtoB  J[.H.
MeHnneneeBa, HCIONB3Ys TIOHATHS «S-, p-, d-3JICKTPOHHBIC
opOuTaImy, «OHEPreTUYECKHUE YPOBHWY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XUMHYECKUX DJIEMEHTOB H
UX COCIMHECHUMW TII0 TiepuoaaM W rpynmnam llepuogunueckoi
CHCTeMbl XuMHUecKux djeMeHToB /(.M. MeHaeneena

2.3

CdopMupoBaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)
oOlue  XUMUYECKHE CBOMCTBA  HEOPraHUYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/IATh CYIIECTBOBAHUE T€HETUUECKOM
CBSI3U MEXIYy HEOPraHWYECKUMHU BEIIECTBAMU C IOMOILBIO
YpaBHEHHI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHI
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C(bOpMI/IpOBaHHOCTb YMGHI/Iﬁ YCTAHABJIMUBATh IIPHHAIJICKHOCTD




HEOPTaHWYECKHUX BEIIECTB IO MX COCTaBY K ONPEICIEHHOMY KJIaccy
(rpynme) coeauHeHUM (MPOCThIE BelIeCTBA — METAUIBI U
HEMETaJUThl, OKCHJIBI, OCHOBAaHHS, KHCJIOTH, amM{pOTEpHbBIE
TUAPOKCHUJIBI, COJIH)

2.5

ChopMupoBaHHOCT, ~ YMEHHH  HCHOJB30BaTh  XHUMHYECKYIO
CUMBOJIUKY IS COCTaBJCHUA (OpMYJ BEIIECTB W ypaBHEHHUI
XUMHUYECKUX peakinid, cucremaTuieckyro HomeHkiarypy (IUPAC)
U TPUBHAJIbHBIE HA3BaHUS OTHACJIBHBIX HEOPraHMYECKHUX BEIIECCTB
(yrapublii ra3, yTJEKHUCIBIM Tra3, aMMHakK, TamiéHas H3BECTb,
HeraméHasi U3BeCTh, IUThEBAs COJIA, MUPUT U JIPYTHE)

2.6

CdopMupoBaHHOCTh YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)
o0lue  XUMUYECKUE  CBOMCTBA  HEOPraHUYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE T€HETUUECKOM
CBSI3U MEXIy HEOPraHWYECKUMHU BEIIECTBAMU C IOMOILBIO
YpaBHEHHI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHI

2.7

CdopMupoBaHHOCTH ~YMEHHMM  IUIAHUPOBATH U BBINOJHSATH
XUMHUYECKUN HKCIEPUMEHT (pa3iioKeHHE NEpOKCHIa BOJOpPOJAa B
IIPUCYTCTBUM KaTaJaU3aTopa, ONPEIEIECHUE Cpenbl pPacTBOPOB
BEIIECTB C IIOMOIIBK) YHHMBEPCAJIBHOIO HWHAMKATOPA, BIMSHUE
pa3IMuHbIX ()aKTOPOB Ha CKOPOCTh XUMUYECKON PEaKuu, peakluu
MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMK Ha cynbdar-, kapOoHaT-
U XJOpUI-aHHOHBI,  HA  KaTUOH  aMMOHHS,  pEIICHUE
AKCIIEPUMEHTAJBHBIX  33a7ady  no TeMaM  «MeTtaiey U
«HemeTamnel») B COOTBETCTBMM C  HpaBWIaMH  TEXHUKH
0e30macHOCTH TpU OOpaIIeHUU C BEHIECTBAMH U JaOOPATOPHBIM
o00OpyOBaHMEM;  MPEACTABIATh  PE3YJbTAaTbl  XUMHUYECKOTO
DKCIIEPUMEHTa B (OpME 3aluCH ypPaBHEHHUH COOTBETCTBYIOIIMX
peaxiuii 1 GopMyIHpOBaTH BBIBOJBI HA OCHOBE ITHUX PE3YIbTATOB

2.8

CdopMupoBaHHOCTh YMEHHI COOMIOAATh IPaBUIA TOJIH30BAHMS
XUMHUYECKON TIOCYZI0M ¥ JTaOOpaTOpPHBIM O00OpPYJIOBAHHEM, a TaKKe
mpaBuia oOpaieHuss ¢  BEIeCTBAMH B COOTBETCTBHH  C
WHCTPYKIIUSIMHA 110 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTIHITOB

2.9

ChopMupoBaHHOCTh YMEHHH  XapaKTepHU30BaTh XHUMHYECCKUE
MPOLIECCHI, JICKAIUE B OCHOBE IPOMBIIUIEHHOTO TIOJIYYE€HUS
CEpHOM KHCIOTBI, aMMHaka, a Takke CHOPMHPOBAHHOCTh
MIPEACTABICHUH 00 OOIMMX HAYYHBIX MPUHITAIIAX W SKOJOTHIECKHUX
npobJieMax XMMHYECKOTO MPOU3BOJICTBA

XUMHUS ¥ KN3HB. PacuéTnl

3.1

CdopMupoBaHHOCTH MpEICTaBIICHU I 0 XUMHUYECKOU
COCTaBJISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMUU
B TIO3HAHWHW SBJICHUH MPUPONBI, B (DOPMUPOBAHWHM MBIIUICHHUS W




KyJIbTYpbl  JIMYHOCTH, €€ (YHKIHOHAIBHOM TI'PaMOTHOCTH,
HEO0OXOUMOM I pPeleHUs] MPAaKTUYECKUX 3a/1a4 U SKOJIOTMYECKU
000OCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO M IPUPOIHOMN
cpene

3.2

CdopMupoBaHHOCTHL ~ YMEHUW  KPUTHUYECKA  aHAIU3UPOBATh
XUMHUYECKYI0 MH(POPMAIIUIO, TIONyYaeMyl0 U3 Pa3HbIX MCTOYHHKOB
(cpencTBa MaccoBOM KOMMYHUKAIMH, ceTb HTEpHET U ipyrue)

3.3

CdopMupoBaHHOCTh YMEHUW COOJIOIATH TMpaBUjIa SKOJOTHICCKH
1€71eCO00pa3HOro NOBEACHHS B OBITY U TPYAOBOW JEATEILHOCTH B
LEISAX COXPAHEHUS CBOETO 30POBbS U OKPYXKAIOWIEW NPUPOIHON
Cpeibl

3.4

Oco3HaBaTh OMNACHOCTh BO3JCHCTBUSL HA JKUBBIE OPraHU3MBI
ONpPENECIEHHBIX BEIIECTB, IOHMMAasg cMbica mnokaszarens [1JIK,
MOSICHSITh Ha MPUMEPAX CIOCOObI YMEHBIIIEHUS U MPEI0TBPAILICHUS
WX BPEIHOTO BO3JCHUCTBUS HA OPTaHU3M YEIIOBEKA

3.5

ChopMHpOBAaHHOCT, ~ YMCHHH  TPOBOJUTH  BBIYHCICHHUS  C
HCIIOJIb30BaHUEM TTOHITHS «MaccoBasi J0JIs BEIISCTBA B PACTBOPEY,
O00BEMHBIX OTHOIICHHUM Ta30B MPU XUMHUYCCKUX PEAKIUAX, MACCHI
BeliecTBa WM 00BEMAa Ta30B 1O WM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIUH
BEIIECTB, TEIUIOBOTO 3(deKkra peaknuu Ha OCHOBE 3aKOHOB
COXPAHEHHUs MAcChl BEIICCTB, MPEBPANICHUS M COXPAHCHUS SHEPTHH




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMbIH 3JIEMEHT COAEPKAHUS

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUH

1.1

HPGIIMCT OpFElHH‘-IGCKOﬁ XUMHUH: €€ BO3HUKHOBCHHUC, PA3BUTHC U
3HAYCHUC B IIOJJYUYCHHMM HOBBIX BCIICCTB KW MATCPHUAIIOB. TGOpI/IH
CTPpOCHHUA OPraHNYCCKHUX COGI[I/IHGHI/II\/'I AM. BYTJ'IepOBa, €€ OCHOBHBIC
ITOJIOXKCHMA

1.2

CTPYKTypHBIG (bOpMYJIBI OpPraHU4CCKUX BCIICCTB. FOMOHOI‘I/IH,
HN30MCpHU-L. XuUMHYECKasi CBS3b B OpPraHU4YCCKUX COCAHMHCHUAX —
OJWHAPHBIC MW KpPATHBIC CBA3H. HpCI[CTaBJIGHI/IC 0 KHaCCI/I(l)I/IKaL[I/II/I
OPraHUYCCKUX BCUICCTB

1.3

HomeHnkiatypa opraHuyeckux COEIMHEHHM (cucTeMaTthyeckas) u
TPUBHAJIbHBIE HA3BaHUS  BAXHEWIIMX MPEJICTABUTENCH  KJIAacCOB
OpraHMYECKUX BEIIECTB

YrneBoaopoasl

2.1

AJKaHBI: COCTaB CTPOCHHUC, TOMOJIOTHYECKHUI pAAa. MeTtaH U dTaH —
HpOCTCﬁHIHG INpCACTABUTC/IN AJIKAHOB!: (1)I/I3I/I‘-ICCKI/IC Hn XHUMHYCCKHC
CBOMCTBA (pCaK]_II/II/I 3aMCIICHUA N1 FOpeHI/IH), HaXO0XICHHUC B IIPHUPOIC,
INOJIYUYCHHUC U IIPUMCHCHHUC

2.2

AJNKEHBI: COCTaB W CTPOCHHUC, TOMOJIOTHYECKUI pAA. OTUIIEH o
IIPOIMHUIICH — HpOCTGP'IIHPIC INpCACTAaBUTCIIN AJIKCHOB!: (bHBI/I‘{eCKI/IC u
XUMHYECKHE CBOMCTBA (pCaK]_II/II/I Ir'uapupoBaHusd, IaJIOTCHHUPOBAHUA,
ruaparainn, OKMCJICHUA U HOJII/IMepI/I3aI_[I/II/I), ITOJIYUYCHUC U IIPUMCHCHHUC

2.3

Ankaguensl:  Oyramgmen-1,3 wu  MertwiOyragueH-1,3:  cTpoeHue,
BOKHEHUIIME XUMHUYECKHE CBOMCTBa (peakius MOJUMEPU3ALIUHN).
ITomy4eHHe CUHTETUYECKOTO KaydyyKa U PEe3UHbI
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AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PSI.
AueTuneH — NpoCcTeNIni NpeJCTaBUTENb aJKUHOB: COCTAaB, CTPOEHUE,
¢u3nyeckue W XHMMHYECKHE CBOMCTBa (peakuuu THAPUPOBAHUS,
raJIOT€HUPOBAHMS], TUAPATALMH, TOPEHHUS ), IOJYUYESHHE U IPUMEHEHUE

2.5

Apensl. benzon: cocraB, cTpoeHHe, (QU3NYECKHE U XUMHUYECKUE
CBOICTBa (peakiMu TaJOTEHUPOBAHWS W HUTPOBAHHUA), MOTyYEHUE U
npumeHeHue. Toilyos: cocTaB, CTpPOCHHE, (PU3NYECKHE M XHUMHUYECKUE
CBOICTBa (peaklMu TaJOTEHUPOBAHWS W HUTPOBAHHUA), MOITyYEHUE U
npuMeHeHue. TOKCMYHOCTh apeHoB. I'eHeTHyeckas CBsI3b  MEXAY




YIJICBOAOPOAaMU, IMPHUHAJICKAIMMUMH K pa3JIMIHBIM KJIaCCaM

2.6

[IpuponHbIE UCTOYHHMKHN YIIIEBOAOPOAOB. [IpUpoaHbIi ra3 U MOMyTHBIE
HedTsHbie Ta3bl. HegTh 1 e€ mpoucxoxaenne. CrocoOwl mepepadboTKu
HEe(TU: TEpPEroHKa, KPEeKUHT (TePMUYECKUM, KaTaTUTHUYECKHIA),
nuponu3. [lpoaykTel mnepepa®boTkM HePTH, HX NPUMEHEHUE B
IPOMBIIIIEHHOCTH W B ObITy. KaMeHHBI yroib M MPOIYKTHl €ro
nepepadoTKu

Kucnopoacoaepxaiirie OpraHuuecKie COeMHEHUs

3.1

[IpenenpHbIE OQHOATOMHBIE CIHUPTHI. METaHOI M JTAHOJ: CTPOCHHE,
¢uznyeckue M XUMHUYECKHE CBOWCTBAa (peakuMu C aKTUBHBIMU
METaJJIaMU, rajoreHOBOJIOPOIaMH, rOpeHue), IIPUMEHEHHUE.
BonopoHbIe CBSI3M MEKly MOJIEKYJIAMU CIUPTOB. JleMCTBHE METaHOJIA
M DOTaHOJla Ha OPraHu3M 4eJloBeKa. MHOroaTOMHBIE  CHUPTBHL.
OTUJICHIINKONIb U TIUIEPUH: CTPOCHHUE, (PU3NYECKHE M XUMHUYECKHUE
CBOMCTBa (B3aMMOJIEMCTBUE CO IIEJTOYHBIMU METaUIaMH, KaueCTBEHHAs
peakiys Ha MHOTOATOMHbIEC CIUPTHI). JIeHcTBUE HA OPraHU3M YelIOBEKa.
[IpuMeHeHue TMuepruHa U 3THICHIVIMKOJIS

3.2

@deHOJ: CTPOCHHME MOJIEKYJIbI, (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA.
TokcuunocTh Perona. [lpumenenune gpenoa

3.3

AHBI[GI‘I/II[I)I N KCTOHBI. CDOpMaJIBI[CT na, ancTajlbACTHuia: CTPOCHHUC,
(1)I/I3I/I‘-ICCKI/IC U XHUMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJIICHHUA H
BOCCTAHOBJICHUs, KAYCCTBCHHBIC pCaKHI/II/I), INOJTYUYCHHUC U IIPUMCHCHHUC
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OAHOOCHOBHBIE Tpe/eiabHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAS |
YKCyCHasi KHCIIOTBL: CTpOC€HHE, (PU3NYECKHEe W XHUMHYECKHE CBOMCTBA
(cBoiicTBa, o0OmME I Kjacca KHUCIOT, peakius 3Tepudukanun),
MoJydyeHHe M npuMeHeHne. CTeapuHOBas M OJICMHOBAs KHUCIOTHI Kak
MPEICTABUTENIN BBICIIUX KAPOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBUE

3.5

Crnoxxnble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['mupoinus
cinoxkHbIX 3¢upoB. XKupel. ['maponus sxupoB. [IpuMeHeHue XKHUPOB.
buosiornueckast posib )KUPOB

3.6

VYrneBoasl: cocTaB, KiacCU(UKalMs yriIeBOJOB (MOHO-, JU- U
noJimcaxapuabpl). ['IIroKko3a — MpOCTeUIINK MOHOCAXapuI: 0COOCHHOCTH
CTPOCHUSI  MOJIEKYJbl, (U3MYECKHUE U XHUMHYECKUE CBOICTBa
(B3aumopeiicteue ¢ ruapokcunom menu(ll), okucienne aMMuavyHbIM
pactBopoM okcuaa cepedpa(l), BoccraHoBIeHHE, OPOKEHUE TIIFOKO3bI),
HAaXOXKJEHUE B TpUpOAE, NPUMEHEHHE, OHOJOrUYecKas POJb.
@otocunTe3. OpykTo3a Kak M30MEP TIIIOKO3bl. Kpaxman u uesmirosiao3a
KaK MnpupoAHsie mnonumepbl. CTpoeHue Kpaxmana W ILEJUTHOJIO3bI.
®duznueckne W XUMHYECKHE CBOWCTBA Kpaxmaya (THAPOJIH3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM)




A3oTcoaeprkanme OpraHmuecKue COeIMHEHUS

4.1

AMMHOKHUCIOTBI ~Kak aM(pOTEpHbIE OPraHUYeCKHE COCIUHEHUS.
du3znyeckue M XUMHUYECKHE CBOWCTBA AMHHOKHUCIOT (HA MpUMEpe
rniyHa). buonornueckoe 3HaueHNe aMUHOKUCIOT. [lenTuap

4.2

benku  kak  TpPUPOAHBIE  BBHICOKOMOJIEKYJISIPHBIC  COCAMHEHUS.
[lepBuyHasi, BTOpUYHAS U TPETHUYHAS CTPYKTypa OenKoB. XHUMHUYECCKUE
CBOMCTBA OEJIKOB: THAPOJIN3, JCHATYpaIrs, Ka4YeCTBEHHbIC PEaKIMu Ha
OeJKu

BBICOKOMOJIEKYJIIpHBIE COCMHEHHUS

5.1

OCHOBHBIC TOHATUS XUMHHU BBICOKOMOJICKYJLAPHBIX COGI[I/IHGHI/If/'Ii
MOHOMCP, IIOJHUMCP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCPH3AllUHU,
CpCaHAA MOJICKYJIAApHAaA Macca. OcHOBHBIC MCTOIbI CHHTC3a
BBICOKOMOJICKYJLAPHBIX COGI[I/IHGHI/If/'I — IMOJIMMCPHU3al A u
ITOJIMKOHACHCAaII A

5.2

3KCHCpI/IM€HTaJIBHBIC MCTOAbI M3YUCHUA BCIICCTB U HUX HpCBp&HIGHPIfIZ
O3HAKOMJICHUE C O6pa3L[aMI/I INPpHUPOJHBIX W HCKYCCTBCHHBLIX BOJIOKOH,
IJ1IaCTMACC, Kay4YKOB. HOHy‘-IeHI/IC CHUHTCTHYCCKOI'O Kay4yKad U PC3UHEBI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEeP/KAHUSA

1

TeopeTnueckre OCHOBBI XUMUU

1.1

XUMUYECKUI 37eMEHT. ATOM. flapo aTroma, M30TOMbl. DJIEKTPOHHAsS
0007109Ka. DHEPreTUUECKUE YPOBHH, MOJYPOBHU. ATOMHBIE OpOUTAIIH,
s-, p-, d-anemeHTbl. OCOOEHHOCTH pacHpe/iesICHUsT 3JIEKTPOHOB 10
opOuTansiM B aTOMax »JJIEMEHTOB IME€PBBIX YETHIPEX TEPUOIOB.
DneKTpoHHAasi KOH(UTypalusi aTOMOB

1.2

[lepuomuueckui 3akoH u Ilepuommyeckass cucTemMa XHUMHUYECKUX
sanemeHToB J[.MI. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U
[Tepuoauueckom cucremMbl XUMHUUECKuX 3yieMeHToB .M. Menaeneesa ¢
COBPEMEHHOM TEOpHUEH CTPOECHHUSI aTOMOB. 3aKOHOMEPHOCTU U3MEHECHUS
CBOMCTB XHMMHYECKHX OJJIEMEHTOB M 0OO0pa3yeMbIX HMH IPOCTBIX U
CIOXHBIX  BEIIECTB IO TIpynnaM ¢ [OepuojaM. 3HAUYCHUE
MIEPUOJNYECKOr0 3aKOHA B PA3BUTHUH HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKasi CBsA3b. BUJbI XMMHUUYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAs M TOJSpHas, HMOHHAs, MeTaJTh4yecKas).
WoHbl: KaTUOHBI M aHUOHBL. MeXxaHu3Mbl 00pa30BaHUS KOBAJICHTHOM
XUMUYECKOM  cBsi3M  (OOMEHHBIH W JIOHOPHO-aKILENTOPHBIN).
BonoponHas cBsizb

1.4

BaneHTHOCTB. DIIeKTpOOTpUIATENBHOCTh. CTENEHD OKUCICHUS




1.5

Bemecrtsa MOJIEKYJISIDHOTO M HEMOJEKYJSIPHOTO CTPOEHUA. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTBA. [HIBI KPUCTAUIMYECKHX PEMIETOK.
3aBUCHUMOCTh CBOWMCTBA BEHIECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKU.
[lonaTe 0 JHUCHEPCHBIX cUCTeMax. VICTUHHBIE W KOJUIOMIHBIE
pacTBOpsl. MaccoBast oI BEIECTBA B pACTBOPE

1.6

Knaccudukanus  Heopranuueckux coequHeHuid.  Homenkiartypa
HEOPraHMYECKHUX BEIIECTB

1.7

Xumuueckas peakius. Krnaccudukamuss XUMHYECKHUX pEakivil B
HEOPraHUYECKOW WM OPraHUYE€CKOW XMMHH. 3aKOH COXPAHEHHUS MaCChl
BEIIECTB, 3aKOH COXPAaHEHWS W TMPEBPALCHUS SHEPIUM  MpHU
XUMHYECKUX PEaKIUAX

1.8

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOpOB

1.9

OO6paTtuMble peakiuu. XuMU4eckoe paBHOBecue. DaKTOpbI, BIHUIOIINE
Ha COCTOAHME XUMH4eCcKoro pasHoBecus. [Ipunnun Jle [Hlarense

1.10

DnekTponuTrdeckasi auccoryanusi. CHUIbHBIE U CIIa0ble 3JICKTPOIMTHI.
Cpena BOAHBIX PacTBOPOB BEILECTB: KUCHAs, HEUTpaIbHAs, LIEIOYHAS.
Peakiuu nonHoro ooMeHa

1.11

OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC PCaKuun

HeOpI‘aHI/ILICCKaH XUMUA

2.1

Hemeramnel. [lonoxenue HemeraiuioB B llepuogmueckoi cucreme
xuMuueckux aviemeHToB .M. MenneneeBa U 0COOEHHOCTH CTPOCHUS
aToMOB. DHU3NYECKUE CBOMCTBA HEMETAIIOB. AJUIOTPONUS HEMETAIIIIOB
(Ha mpuMepe Kucaopoaa, cepsl, pocdopa u yriepona)

2.2

XUMUYECKHE CBONCTBA BaKHEUIMX HEMETAJJIOB (TaJIOT€HOB, CEPBHI,
a3zota, docdopa, yriepona U KpeMHHUSA) U UX COCAMHCHHUH (OKCHIOB,
KHUCIIOPOACOIEPKALIUX KHCIIOT, BOJOPOJHBIX COCMHEHUN ).
[IpyuMeHEHNE BAKHENIIIMX HEMETAJUIOB M X COCTMHEHUMN

2.3

Merambl.  [lomoxenne wmeramoB B Ilepuogumueckont  cucreme
xumudeckux anmemeHToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHHS
AIIEKTPOHHBIX 000JI04eK aToMOB MeTamioB. OOmme Qusnyeckue
corictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU P
HaIPsKCHUN METAJUIOB

24

XUMUYECKHE CBOMCTBA BAXXHEUIUX METAJUIOB (HATpUM, Kaui,
KaJIbIIUH, MarHuii, aJlOMUHUM, ITMHK, XPOM, XKeJIe30, MeIb) U HuX
coenquHeHnil. OOmme crnocoObl ToimydeHuss MeTtaioB. [Ipumenenue
METAJIJIOB B OBITY M TEXHHUKE

2.5

['eneTnueckas CBSI3b HCOPraHUMYCCKUX BCIICCTB, IMPHHAAJICKAIINX K
Pa3JIMYHBbIM KJIaCCaM

XUMHUS U )KU3HD

3.1

Pons xumum B oOecreueHUH BKOHOFHHGCKOﬁ, BHGPFCTHHGCKOﬁ )51
HPIHIGBOﬁ 6€3OHaCHOCTI/I, Pa3BUTHH MCIOMWIIMHBI. [IonsiTue o HAaY4YHBIX




MECTOJaX IMMO3HAHMA BCIICCTB U XUMHWYCCKHUX peaKHI/Iﬁ

3.2

[MpencraBiaeHuss 00 OOMMX HAYYHBIX MPHHIMIIAX TPOMBIIIICHHOTO
MOJTydeHHUsI BaKHEHIMX BemiecTB. YeIoBEK B MHpPE BEIIECTB U
MaTEepPHUaJIOB: Ba)KHEHIIIHE CTPOUTEIILHBIC MaTEPHAJIBI,
KOHCTPYKIITHOHHBIC MaTepUajbl, KPaCKH, CTCKIIO, KEpaMUKa, MaTepUaIbl
JUISL DJICKTPOHMKH, HAaHOMATepHajbl, OPraHUYECKUEC M MHHEPAJIbHBIC
yaoOpeHust

3.3

XUMHS ¥ 3I0POBbE YEIOBEKA: NMPABUJIIA UCTIOJIb30BaHUS JICKAPCTBEHHBIX
IpernaparoB, TMpaBwiia OE30MacHOTO HWCIONB30BAHUS IIPENapaToB
OBITOBOU XMMHHU B ITOBCEIHEBHON KU3HU




YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Xumus, 10 xknacc/ 'abpuensu O.C., OctpoymoB W.I"., Cnagkor C.A.,
AxkrrmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkrnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIA
v OTKpBITHIH GaHK 3aJaHHi 110 OICHKE €CTECTBEHHOHAayuHOU rpaMoTHoCcTd DUITH.
Anpec cauTa: https://fip1.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
v' Meronnyeckne  Marepuansl  moprama  «ExmHoe  comepikaHme — 0OIIEro
oOpazoBanusi». Anpec caiira: https://edsoo.ru/mr-himiya/3/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET
v’ OegepanbHas rocyaapcTBeHHas HHGOpMalnoHHas cucremMa «Most IIKoJay.
Anpec caifra: https://www.gosuslugi.ru/school

v O6pasoBarenbHbIi HHTEpHET-IOpTaN «IKmacey». Anpec caiira:
https://www.yaklass.ru/

v' Caiit rpynmnsl kommanuit «IIpocsemenue». Anpec caiirta:
https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html

v ®oxkchopa. Yueouuk. Xumus. Aapec caiita: https:/foxford.ru/wiki/himiya
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