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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0pa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUMN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaji3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/0pOBBIO U IPHUPOJTHON cpene.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM crenu(uKd HayKd XHMUH, e€ 3HAYCHHs B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4EToM OOIIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO0 POJib B COBPEMEHHOM
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJI0BEKa, KOTOpoe GOpMUPYETCS B XUMUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3anMOJIEICTBYS € IPYTHMH €CTECTBEHHBIMU HayKaMU, XUMHUSI CTajla HEOThEMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTesibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUUYECKOH, MUIIEBOH, IKOTIOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUH U3 001eH XUMUH) U OpraHnYecKoi XuMun. POpMHUPOBAHUE JAHHOW CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBaAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHHUS OpPraHUYECKUX COEAUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIIIEBOIOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XHMHH IOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUsS» 0a30BOr0 YpOBHS paccMaTpUBAeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpraHWYEeCKask XUMHU» OOYYAIOIIUMCS TPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaAKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TIOHUMAHHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera «XUMUS» TaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
peycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMeEIoMX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEHETO 0011ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHMMHUYECKOW HAyKM Kak O00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOW TOYKE 3peHUs IVIABHBIMHU LEISAMH HM3y4eHHUS IpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE $3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TO3HAHUS BEIISCTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX NJIsl MPHUOOPETEHUs YMEHUII OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HaONIOJACHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMe 1o XMMHUY YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMH B
cUCTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTIaéTCs MPEINOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHMKa OOIIe00pa30BaTeIbHONW OpraHU3alluy, BIaJCIONIero He HabopoMm
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
TOJTyYEHUS 3HAHWN Y IPUMEHEHUS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBM3u Cc 5TUM TpU U3YYEHHUH TpeaMeTa «XUMHUS» JAOMUHHUPYIOIIEe 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJaroIIUXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, POPMUPOBAHUE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYAIlHX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaiu3a U 00paboTku uWHGOpMAIMU, HEOOXOMUMBIX [JIsl MPHOOPETEHUs OMbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHUX MTPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MTOTPEOHOCTSMH, UCTIOJIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHAJIN3a YIeOHOW W HAyJIHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUIECKOTO
COJIepKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U IPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
IIOTIOJIHEHUSI YHEPreTUUECKUX PECYpCOB U COXPAHEHUs INPHUPOJHOIO PaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueGHOM maHe cpemHero obmiero o0pa3oBaHusi mpeamer «XuMus» 0a30BOT0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kimacce
— 33 gaca (1 gac B HezemO).



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus cTpoeHusl opraHnueckux coequHenuii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTPyKTypHbIE (HOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o kiaccupuKaluy OpraHMuecKux BemecTs. HoMeHkimaTypa opranu4eckux
coeMHEH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENIEH KJIaCCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3laMu OpraHWYecKUX BELIECTB M MaTepuajaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH W 3TaH — mNpocTeiline
NPECTaBUTEINN ATKAHOB: (PU3MYECKHE M XUMUYECKUE CBOWCTBA (PEaKIK 3aMEILCHHsI K TOPEHUS),
HaXO0X/IEHHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U NMPONWIEH — MPOCTeHIIne
MPEJICTAaBUTENIN AJIKEHOB: (DU3MYECKHMEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHUYCCKHE
cBoiicTBa (peakuus noaumepusanun). IloaydeHne cuHTETHYECKOrO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAlluU, TOPEHHUST), TIOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpPOSanus U HUMpPOBAaHUs), NoyyeHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAOB. [IpupoHbIil ra3 U MonmyTHbIE HEQTSIHBIE Ta3bl.
Hedb n e€ npoucxoxaenue. CrocoOsl nepepaboTKH HEPTU: IEPETOHKA, KPEKUHT (TEPMUUYECKHH,
KaTaJduTHueckuit), muponu3. IIpogykrel mnepepa®oTkm HepTH, HUX NPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThl €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HedpTs» u «Yromiaby, MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Maccbl, 00b&Ma, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA MM IPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs




[IpenenpHble OHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOpPOJaMH, TOPEHHE),
IIpuMeHeHne. Bo1opoaHbIe CBA3U MEKIY MOJIEKYJIAMH CIIUPTOB. J[elCTBUE METAaHOJIA U ATAaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHoroatomMHble CHMPTHL. OTWUJICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHIJIAKOJIS.

®deHout: cTpoeHUE MOJIEKYIIbl, (PU3UYECKHe U XMMUYECKHE CBOMCTBA. TOKCHYHOCTD (eHOoa.
[Tpumenenue penona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbHHASI M YKCYCHAst KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(1l), okucienue aMMuauHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE IJIIOKO3bl), HaXOXICHHE B IpPHPOJE, MPUMEHEHHE,
6uonornyeckas posb. PoTocunTes. PpyKTO3a KAaK H30MEP IITHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCHEpUMEHTAJIBHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUMN: IPOBEIECHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumopelctBue rmmuepuHa c ruapokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcunom meau(Il), B3aumoaeiicTeie kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIEeCTBA WIIM MPOYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHnueckue coequHeHus. uznyeckue U XUMHUUECKHe
CBOWCTBA aMHUHOKMCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4eCTBEHHBIE PEaKIui Ha OEJIKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MpPEeBpALICHUI: HaOII0IeHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAay4yHbIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BEIMYMHBI U €JMHHIIBI NX
U3MEpEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

Teopernueckne 0CHOBbI XMMHH

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTHyeckre YpOBHHU, MOIYPOBHH. ATOMHBIE OpOHTANH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripeiesieHus SJIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuin 3akoH u llepuomgmyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenpneneeBa. CBs3p mnepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00Pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HaueHUue MepUoIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBsI3U (KOBaJIEHTHAas
HETOJSIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJuThdeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTPOOTpULIATENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.



BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B PaCTBOPE.

Knaccugukarus Heopranmdeckux coeinneHnii. HomenkiaTypa HeopraHmyeckix BEIecTB.
I'eneTn4eckas CBA3b HEOPraHUYECKHUX BEIECTB, IPUHALICKALIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakIUil B HEOPraHUYecKOW u
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpbI, BIUSIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTtnyeckas aucconuanus. CuiibHble U cialbie 37eKTposinThl. Cpera BOJHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpalbHas, IEJIOYHAS.

OKHMCIHUTEbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cuctema xumuueckux snaemeHtoB J[. VM. MenpgeneeBay, u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJII0JAEHHE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
ONpEJIETICHUE CPelibl PAaCTBOPOB BEILECTB C MOMOILIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE MPAKTUUECKON paboThl «BnusHue pa3nnyHblXx (AKTOpOB Ha
CKOPOCTh XUMHYECKOU PEAKIINM».

PacuérHrble 3amaumn.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITOHATHS «MACCOBas 1OJISI BEIIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. [Tonoxenne HeMetaos B [lepuoandeckoii cucTeMe XMMHUYECKHUX 2JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOeHHMs aTOMOB. Pu3nyeckue CBOMCTBA HEMETAJIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

[IprMeHeHne BaXKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoi cuctemMe XUMHYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢u3nueckue cpoiicTBa MeTauioB. CIulaBbl METAIOB. DIEKTPOXUMHUYECKUN PsiJi HANpsKEHUN
METaJIOB.

XYMHYEeCKHEe CBOICTBa BaXHEMIIMX METAIIOB (HATPUM, Kaiuil, KanblMid, MarHui,
QTIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cnocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M HX IMpEBpallleHud: H3ydYeHHe
KOJUTeKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOJIoIeHWe W ONHCAHHE JIEMOHCTPAILMOHHBIX U J1aOOpaTOPHBIX OIBITOB (B3auMOJIEHCTBHE
TUAPOKCUAA AIIOMHHMSI C PaCTBOPaMM KHMCJIOT U IIEJI0UeH, KaueCTBEHHBIE PEAKIIMM Ha KAaTHOHBI
METaJlIOB).



Pacuérnble 3agayn.

Pacuétel Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMaA, KOTMUECTBA
BEIIECTBA) MPOJAYKTOB PEaKIUH, €CJIH OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumuu B 00€CTiedCHIH KOJIOTUIECKOM, SHEPreTUIECKON U THIIEBON O€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUA.

[Ipencranenus 00 00X HAYYHBIX TPUHILIMIIAX TPOMBILIUIEHHOTO MOJIYUYEHHUS BayKHEHIIINX
BEILECTB.

YenoBek B MHUpE BELIECTB M MATEPHANIOB: BAKHEMIIME CTPOUTEIBHBIE MATEpHAJIbL,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KPaCKH, CTEKJIO, KE€paMHKa, MaTepUAJIbl I SJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKUe U MUHEpaIbHbIe y10OpEHUS.

XUMHS U 3]10pOBbE YEJIOBEKA: MPaBHJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSA3EH MPH U3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JIJII OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJCINPOBAaHUE,
W3MEPEHHUE, SIBJICHUE.

®dusuKa: Marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BeIIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, OpraHm3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpasbl, TOPHBIE TOPO/IbI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHOIOTHsI: XUMUYECKAs! MPOMBIIIIIEHHOCTh, METAJUTYPIUsl, IPOU3BOJCTBO CTPOUTEIbHBIX

MaTcpHraioB, CEbCKOXO03SHCTBEHHOE IMpoOn3BOACTBO, MMUIICBasa MPOMBIINIJICHHOCTD,
@apMaHGBTHHGCKaﬂ IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
MMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepuruajioB, QJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IpoTrpaMM CpPEAHEro oOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MPeIMETa « X UM Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHusl BbIICICHBI
CJIETYIOIINE COCTABIISAIOIINE:

OCO3HaHHE OO0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOTIPEICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCHHUTATEIbHON JESTEIBHOCTH B COOTBETCTBUU C F'YMaHUCTHYECKHUMH, COI[MOKYIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAHCKOTO OOIIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M IMPAaBHJIAMU MOBEICHHS, CIHOCOOCTBYIOIIMMHU IpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS JTMYHOCTH O0YJaIOIITIXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI 00YYAIOLIMMHUCS CBOMX KOHCTUTYILIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOMH
XUMUH;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJI0JICHUH,
KPOIOTIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHusl MmpaBuil 0€30MacHOro OOpalleHUs] ¢ BeUleCTBAaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaraM TPYI0BOH AESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBUIYaTbHON TPACKTOPUHU 00pa3oBaHusl, OyayIien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIIOIB30BAHUS TOCTHXKEHUM XUMUU JJI PEIICHHS BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArONpUSATHBIC HYKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBHUM U MPEJOTBPAILATD HX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIieM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUM JUIsI COBPEMEHHON LMBMIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB II0O3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUH OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
yMEHHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA JJIS peLIeHus npolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHBIX cepax mpodecCHOHATBHON AeITEIbHOCTH.
METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaqmeTHble pe3ynbTaThl OCBOEHHUS YUeOHOro IpeaMeTra «XUMHs» Ha YpPOBHE
cpeaHero o01iero o0Gpa3oBaHus BKIIOYAIOT:

3HaYMMble ISl (OPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUIIIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoIecC, CUcTeMa, HAyyHbIH (akT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHble  y4yeOHble  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHMKaTHUBHBIE,
perymnsTuBHble), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAJIBHOW TIPaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIMH 00y4aroInxcsi;

CHOCOOHOCTh ~ OOY4YaroLIUXCsS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON NPAKTHKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMM A€l CTBUSIMMU:

1) 6a30Bble JJOrMUYECKHUE eHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTAaBICHHBIMU LENISMU;



UCIOJb30BaTh NPH OCBOCHMM 3HAHMHA NPUEMBI JOTMUYECKOIO MBIIIJIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMK BEIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS AJIs
BBISIBJICHHSI XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA,

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3INYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ unopmaunmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((u3nueckue U MaTeMaTH4ecKhe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBbI B XOJ/€ JUaJIOTa W/WIH TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHMKAMU TIPU BBINOJHEHUHM XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINOJHEHHHM Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JUYHOCTH, €€ (QYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOUN [UIsi pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJICKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIMa, paJuKai, W30MEpHus, U30MEpPbl, TOMOJOTUUECKHUN P, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JIKAIIME B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTU XMMHUYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU ¥ 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITEINBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJIsI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKIUi, U3rOTaBIUBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNE€HHOMY KJIACCy/Tpymnmne COeauHEHUN
(YrJIeBOIOpOabI, KHCIOPOJ W a30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus 1Mo cuctemarnueckoil HomeHknatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOoN, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTa, TII0K03a, QPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKCHHUS TEOPUH CTPOCHUS OPTraHMYECKHX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENIECH Pa3INUHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 3TaH, STWJCH, NPOMWICH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHUCIIOTa), WJUIFOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEpepabOTKH M NPAKTUYECKOe NpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 HUCXOHBIX BEIIECTB WM IIPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBS3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIECTB, IeHATYypalus OeIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH IIPH 0OpaIieHUU
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPABHEHUI COOTBETCTBYIOIIMX peakiuii u (opMynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMM COOJIOJaTh TpaBMiIa SKOJIOTMYECKH Ie1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cwmbica mnokazatens I[IJIK, moscusaTe Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUM;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrArOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBI O00BEM, BaJICHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pPEIIETKA, THUIIBI XUMHYECKUX  PEaKUUh, PacTBOp, AJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALNS, OKUCIMUTENIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUHU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAHEHHS U TPEBPAIEHUS DHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JICKAIIHE B OCHOBE IMOHUMaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJMYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUU HMCIOJI30BaTh XMMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTICIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbIl Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeraméHas H3BECTb, MUTHEBAas COJA, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTh YMEHUM OTNPEACNIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHHUSX, TUIM KPUCTAUIMUECKOW PEETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIINe CoeNnHEeHUH (IIPOCThIEe BENIECTBA — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XMMUYECKHE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HakaM (YMCIy U COCTaBy pearupyroluX BeUIecTB, TEIIOBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, Y4aCcTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaKklUi MOHHOIO OOMEHA, YUHUThIBasl yCIOBHS, IIPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
NPOMBIIIICHHOTO TIOMYYEHUS CEpHOW KHCIOTH, aMMHaka, a Takke COOPMHPOBAHHOCTD
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUN COONIOJATh MPaBHUJIA MOJB30BAHUS XUMUUYECKOW TOCYAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb W BBINOJHATH XHMHUYECKUH HKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HYKCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3alUCH YPaBHEHUIH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MIOJIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IPYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

Temaruueckoe muaHupoBaHue mo xumuu ais 10-11-x kimaccoB cocTtaBiieHO ¢ yueToM paboueit
nporpamMmbl BocriuTanust oOydaronuxcss MAOY I'mmnHazust Nel Ha ypoBHE cpemHero oOIiero
oOpazoBanuss Ha 2023-2025 rogel (Moaynb «YpouHas JeSTEIBbHOCTHY»). BHECEHBI TeMBI,
o0ecreunBaroIIle peayn3alnio HeJeBbIX IPUOPUTETOB BocnuTaHus oOyuatomnuxcs COO uepes

HN3YUCHUC XUMHU.

B BocniuTanuu o0yyaroniuxcs FOHOLIECKOTO BO3pacTa TaKUM MPUOPUTETOM SIBIISIETCS CO3/IaHUE
OJIarONPUATHBIX YCIOBHH JJIsI MPUOOPETEHHSI 00yUJaIOIUMUCS OTBITA OCYIIECTBICHUS COITUATBHO

3HAa4YUMBIX ACII.

BBIILGJIGHI/IG AAHHOTO IIPUOPUTETA CBA3AHO C HOTp€6HOCTBIO 06y11a}oun/1xcsl B X KU3HCHHOM
CaMOOIIPEICJIEHNH, B BBIOOpE AaJbHEUIIEro >KU3HEHHOI'O IYTH, KOTOPBIH OTKPBIBAETCS IEpen
HUMH Ha [I0POTre CaMOCTOATEIILHON B3POCIION KU3HHU.

10 KJIACC
No HaunmenoBann @ KoJumnuecTBo 4acoB DJIeKTPOHHbBIE
" e pa3iesioB H (uudpoBbie)
n/ Becer  Konrpoabnbl = IlpakTHuecku
TeM o0pa3oBaTeIbHbI
I 0 e paboThbl e padoThbI
NMPOrpamMMblI € pecypcsl
Pa3neu 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
IIpeamer
opraHHq;zgon bubnuoreka [{OK
XUMHH. ust
11 Thoe P 3 https://m.edsoo.ru
. TPOCHHUS
o pa cc bubnuorexa POIII
FAaHHMYECKUX
P . https://resh.edu.ru
COeAMHEHHH A.
M. bytieposa
Hroro no paszneny 3
Pa3nea 2. Yraesogopoasnl
MperebHbe bubmuoreka [{OK
21 1?1 I}; . 5 https://m.edsoo.ru
' - aen O§Opoﬂ bubauorexa POIII
— aJIKaHBbI
https://resh.edu.ru
H
inel;zﬂiﬂbfb:ﬂe' bubmuoreka [{OK
99 ixemf POJBE 6 1 https://m.edsoo.ru
' e e’ bubnuorexa POIII
KaIHEHBI
A ’ https://resh.edu.ru
AIIKMHBI
APOMATHIECKH bubmuoreka [{OK
23 . P 5 https://m.edsoo.ru
' bubnuorexa POIII
YTIEBOIOPOIBI

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

IIpuponHbie
HUCTOYHUKHU

24 YTJIEBOJIOPOIOB
U uX
nepepaboTka

Hroro no pasneny

Pasznea 3. Kuciopoacoaepxxammue opranuyecKkue coe{uHeHus

13

bubnunoreka LIOK
https://m.edsoo0.ru
Bbubmunorexa POIL
https://resh.edu.ru

bubnunoreka LIOK
31 CrupTsl. 3 https://m.edsoo.ru
denon Bubnuorexa POIII
https://resh.edu.ru
AERCTUEL bu6nnorexa [IOK
KapGonossie
39 —— 7 https://m.edsoo.ru
CLOKHbLE Bubmuorexa POIII
https://resh.edu.ru
3¢upsI
bubnunoreka LIOK
https://m.edsoo.ru
3.3 VrieBoasl 3 1 Eubmorexa P
https://resh.edu.ru
Utoro no pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus

AMUHEL
4.1 AMUHOKHUCIIOTEI
. beaku

Hroro no pazneny

3

Paspnen 5. BeicokoMoJIeKy A pHbIE COCIUHEHUSA

bubnmorexa LIOK
https://m.edsoo0.ru
Bubmnunorexa POIL
https://resh.edu.ru

bubmnoreka [JOK
IImacTmacchl.
5.1 Kayuyxu. 2 https://m.edsoo.ru
Bonokna bubnunorexa POII
https://resh.edu.ru
Hroro no pazneny 2
OBIIEE
KOJIMYECTBO " 5
YACOBIIO
I[TPOI'PAMME



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3iesioB U TeEM Konrpoasnsie  Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpPOrpamMMblI padoThI paboThI
pecypchl
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
N N
3a€I:<IZ) I;I{OEH%CKHH bu6nmoreka [IOK
11 oo qieckas 3 https://m.edsoo.ru
' CHfTeMI; bubmunoreka PO
https://resh.edu.ru
XUMHYECKUX
anemenTtoB [l. U.
Menpeneena
Crpoenue bubnmnoreka HOK
12 BEIIECTBA. 4 https://m.edsoo.ru
' MHoroob6pasue bubnmnorexka POII
BEILICCTB https://resh.edu.ru
bubmuorexa [JOK
13 XuMHYeCKHe 6 1 1 https://m.edsoo.ru
peakuuu bubnmnorexa POII
https://resh.edu.ru
Wroro mo paszneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoteka [IOK
https://m.edsoo0.ru
2.1 M 1
CTaLIbl 6 bubmmorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edso0.ru
2.2 H 1 1
eMETAILIb! o but6mmorexa POIII
https://resh.edu.ru
Cas13b but6mmoreka [IOK
HEOPTaHUYECKIX https://m.edso0.ru
2.3 2
Y OPTaHUYECKUX bu6muoreka POIII
BEIIIECTB https://resh.edu.ru
Uroro no pazaeny 17

Paznen 3. XumMud 4 JKN3HL



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBO 4acoB
Jdara
1 Konrpoan  IIpakruu
Tema ypoka Bce u3ydye  JJeKTpPOHHbIe HU(pPoBbIe 00pa3oBaTelbHbIE PeCypPChl
/ bHDBIE ecKHe
ero HUA
n padoThbI padoThbI
[Mpesenramus (MHDOYPOK): https://infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypok
(Uudposas oubmmoreka): https://app.onlineschool-1.ru/10-
[Mpenmer klass/himiya/predmet-organicheskoj-himiil/article Buxeoypoxk:
OpraHUYEeCKOM http://school-collection.edu.ru/ Ypox (Skmacc):
1 XUMUH, €& 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
BO3HHUKHOBEHHUE Khimii-6490554/predmet-organicheskoi-khimii-teoriia-
, Pa3BUTHE U khimicheskogo-stroeniia-organiches -6447217 Buneoypok
3HAYCHUE (MuTepypoxk): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypox
(POII):https://resh.edu.ru/subject/lesson/6149/
Buneoypoxk: http://school-collection.edu.ru/ Buneoypox
Teopis (MuTepypoxk):https://interneturok.ru/book/chemistry/10-
or feHm klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypoxk (Skmacc):
o I;aHquCKHX https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
P . khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-
2 coeauHeHni A. 1 ) i -
M. Evizenosa elektronnaia-konfiguratciia-_-6447220
YIIepOBa, https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
€€ OCHOBHBIC L. . . ... ..
khimii-6490554/predmet-organicheskoi-khimii-teoriia-
IIOJIOKCHU A

khimicheskogo-stroeniia-organiches -6447217 Ypox (Llugposas

oubnmoreka):https://app.onlineschool-1.ru/10-
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klass/himiya/osnovnye-polozheniya-teorii-himi/article [Tpe3enTanus
(MH®OVYPOK): https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

IIpencrasnenune
© Buneoypox: http://school-collection.edu.ru/ Buneoypok
Kiaccuukanu . i
B (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Ypoxk
OpPraHu4€CKUux .
- (HKJIe.wc): htt.ps://_W\{\./W.vakIass.ru/p/hlim||a/“10-klass{osnov.v-
Howenxarypa organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-
(cncTemaTiec veshchestv-6447504 H}’-)CSCHTaI_II/IH _
Kas) u (I/IHd_DQYP_OK):http§://|nfo_urok.ru_/pre_zentacwa-k-uroku-
S — kIaSS|f|_kaC|ya-orqan|chesk|h_—soed|nen|y-497334.htm_l _
S https_:/llnf_ourok.ru/prezentac|va-nomenklatura-orqamchesklh-
soedinenij-5322147.html
OpraHu4YCCKHuX
BCIIICCTB
Buneoypoxk: http://school-collection.edu.ru/ Buneoypok
AJKaHBbI: (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
COCTaB U klass/predelnye-uglevodorody/alkany-stroenie-molekul-
CTpOCHHE, nomenklatura-fizicheskie-svoystva Ypok (Lludpoas
TOMOJIOTHYECKHU oubmmoteka):https://app.onlineschool-1.ru/10-
il psn klass/himiya/predelnye-uglevodorody-alka/article Ypox

(POII):https://resh.edu.ru/subject/lesson/6151/

MertaH u 3TaH
— MpOoCTENIINE
MPEICTaBUTENN
aJIKaHOB

Buneoypoxk: http://school-collection.edu.ru/
Ypoxk(SKnace):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-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-
primenenie-6890485 Ipesenrarus (MHOOYPOK):
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AJIKEHBI:
COCTaB U
CTpOEHUE,
CBOMCTBa

OtuneH n
IIPOIUJIEH —
MIPOCTEUILINE
MIPEACTABUTEIHN
AJIKEHOB

https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-
1043265.html Ypoxk (Iludposas
oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alka/article Ypox
(POII):https://resh.edu.ru/subject/lesson/6151/
https://moodle.kstu.ru/pluginfile.php/541029/mod_folder/content/0/J1
ek %20Ne%203%20Ankanbr. pdf

Buneoypoxk:http://school-collection.edu.ru/
Ypox(SIKJIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-
izomeriya-i-fizicheskie-svoystva IIpe3enranus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html Ypoxk (Lludposas
oubmuoteka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POII):https://resh.edu.ru/subject/lesson/5412/

VYpoxk (SIKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-
svoistva-6892975 Buneoypok:http://school-collection.edu.ru/
IMpesenrarust (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-alkeny-10-klass-5028230.html Vpoxk (L{udposas
oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5412/



https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
https://moodle.kstu.ru/pluginfile.php/541029/mod_folder/content/0/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%20%E2%84%96%203%20%D0%90%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B.pdf
https://moodle.kstu.ru/pluginfile.php/541029/mod_folder/content/0/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D1%8F%20%E2%84%96%203%20%D0%90%D0%BB%D0%BA%D0%B0%D0%BD%D1%8B.pdf
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-5028230.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/

[IpakTnueckas

pabora Ne 1.
MCTO,I[I/ILIGCKaSI J'II/ITCpaTypa 110 HpOBC,Z[CHI/IIO " xony HpaKTI/I‘IeCKI/IX
«ITonyuenne
8 pabor:
STHUJICHA U . ..
http://edu.murmansk.ru/www/to teacher/methodical/himiya/tlvrl.pdf
I/I3y‘IeHI/Ie cro
CBOWCTB»
Buneoypox: http://school-collection.edu.ru/ Ypok (SIKnacc):
AJKaUEHBI. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
Bbyraauen-1,3 u 6579439/alkadieny-6899278 (Buaeoypok
METHJIOYTaIueH (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

9 -1,3. klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-
[Monyyenue osobennosti-svoystv-sopryazhennyh-alkadienov Ipe3enTarust
CHHTETUYECKOT (MH®OVYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-
0 KaydyKa u alkadieny-10-klass-4636620.html Ypok (Lludposast
PE3UHBI oubnmoreka):https://app.onlineschool-1.ru/10-

klass/himiya/alkadieny-kauchukil/article

Buneoypoxk: http://school-collection.edu.ru/
AJIKUHEL; ..
COCTAB I Ypoxk(SIKnace):https://www.yaklass.ru/p/himija/10-
0cOBEHHOCTH klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-
CTDOCHIS 6892969 Buneoypox (MHTEPYPOK):

p ’ https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-

TOMOJIOTHYCCKH . . . . .. .

10 i pg uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-fizicheskie-

Ape:ﬁnen svoystva-poluchenie Ipe3enranus
" N (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
MIPOCTEHUIITNHU .
eICTABITE alkini-klass-1243319.html Ypoxk (ILludposas
IT TABUTCIIb .
aEKEHOB oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article
11 Brruncnenus Buneoypok

110 YPaBHEHHIO

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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XUMHUYECKON
peakuu

klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-
nepredelnye-uglevodorody

ApeHbl: OeH3071

Buneoypoxk: http://school-collection.edu.ru/
Ypoxk(SIKnace):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879

Buneoypok

1p ~ MTOIyOL (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
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https://infourok.ru/prezentaciya-na-temu-volokna-775635.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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://ege.sdamgia.ru/

epkarue

OpraHn4€CcKuec
COCANHCHUAI»
Buneoypox: http://school-collection.edu.ru/ Tpe3enTarust
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
aminy-10-klass-4410983.html Ypok
(AKuacc):https://www.yaklass.ru/p/himija/10-
AMWUHBI: klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-
30  MeTHIaMHH U ammiaka-nasyshchennye-aminy-6585751 Ypoxk (I{udpoas
AHMJIUH oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva
Buneoypoxk: http://school-collection.edu.ru/ ITpe3enTanus
AMHHOKHCIIOT (MH®OVYPOK):https://infourok.ru/aminokisloti-prezentaciya-k-
bl KaK uroku-klass-815105.html Ypoxk
am(oTepHbIe (AKacc):https://www.yaklass.ru/p/himija/10-
OpraHuYecKue klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-
31 COEIUHEHNS, amfoternye-soedineniia-6853801 Bumeoypok
ux (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
OHoJIOTHYeCKOe klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-
3HAYEHHE. aminokislot Ypok (Lludposas 6ubnroreka):https://app.onlineschool-
[Mentumabr 1.ru/10-klass/himiya/aminokisloty-belki/article ¥Ypox
(POII):https://resh.edu.ru/subject/lesson/4743/
Berk Kax Buneoypok: http://SChOO!-COIIeCtion.edu.ru/ H;_)e3eHTau1_/m )
32 mpupombie (MH®OI'OPO[):https://infourok.ru/prezentaciya_po_himii_na_temu
belki_10_ klass-557089.htm Ypoxk
BBICOKOMOIJICKY

(AKunacc):https://www.yaklass.ru/p/himija/10-



http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
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http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
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://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170

JISIpHBIC
COCIMHECHHUS

OcHOBHBIE
MOHATUS XUMUH
33 BBICOKOMOJIEKY
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COCIMHEHU I

OCHOBHEBIE
METO/BI
CHHTE3a
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34  nspHBIX
COCIUHCHHH.
IInacT™maccsl,

Kay4dyKH,
BOJIOKHA

klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-

znachenie-belkov-6858170 Buaeoypok

(MHTEWYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/belki-i-nukleinovye-kisloty/belki Ypox (ILludposa

oubnmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article Ypox
(POI1):https://resh.edu.ru/subject/lesson/4743/

[Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
Buneoypoxk:http://school-collection.edu.ru/

Buneoypoxk: http://school-collection.edu.ru/

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

34
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoanuecTBo 4acoB

MeneneeBa, uX CBS3b
C COBPEMEHHOM
TEOPHUEHN CTPOECHUS
aTOMOB

Ne IIpak
n Tema YpoKka KOHTpO rhHec I[aTa 3J’IeKTp0HHLIe IIPI(l)pOBLIe 06pa30BaTeJILHbIe PeCypChl
/ Bcero  JabHBIC KHe H3YyYeHHsI
I padoThI pador
bl
[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-
elektrona-v-atome-klass-587955.html Buaeoypox:
N UMUECKIH ATEMEHT. http://school-colIection.edu.ru{ Ypox
1 Atom. DeKTporas 1 (P9H1):https://resh.edu.ru/sublect/Iesson/GfW?/
KOH(HTYpALIIA ATOMOB Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/sovremennaia-model-stroeniia-atoma-6936621
VYpox (Lludposas 6ubnmuoreka):https://app.onlineschool-
1.ru/11-klass/himiya/periodicheskaya-sistema-
himichesk1/article
[Iepnonnueckuit 3aK0H IIpe3zenTanus
u Ilepuoauueckas (MH®OYPOK):https://infourok.ru/prezentaciya-
crCcTEMa XUMHUECKUX periodicheskiy-zakon-klass-2508756.html
) anemenToB /1. U. 1 Buneoypoxk:http://school-collection.edu.ru/

Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /periodicheskii-zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov- -6948490



https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490

3aKOHOMEPHOCTH
H3MEHEHUS CBOWMCTB
XAMHUYECKHX DJIEMEHTOB
U UX COCOUHEHUHN I10
TpyIIaM U MePUOIaM.
3HaucHUE
MEPUOINYECKOTO
3aKOHA U CHCTEMBI
XAMUYECKHX DJICMCHTOB
.. Menneneena B
Pa3BUTUU HAYKH

[IpezenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
pshe-d-imendeleeva-klass-3247664.html
Buneoypoxk:http://school-collection.edu.ru/
Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-
ikh-soedinenii-po-perioda_-6957324

CrtpoeHue BemiecTna.
XuMHYecKasl CBS3b, e€
BHUJIbI; MCXaHU3MbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTD.
DNEeKTPOOTPULIATETLHOC
Tb. CTETeHb

okmncieHuns. BemecTBa
MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOTO
CTPOEHUS

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
Buneoypoxk:http://school-collection.edu.ru/
Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170 Bumeoypok
(MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buneoypoxk:http://school-
collection.edu.ru/ Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
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vozmozhnosti-atomov-himicheskih-elementov Ypok
(POII):https://resh.edu.ru/subject/lesson/6332/

[TonsTHE O TUCTIEPCHBIX
cucteMax. McTuHHBIE U
KOJUIOUJTHBIE PaCTBOPBI.
MaccoBast 1o
BEILIECTBA B PacTBOPE

[Ipe3enTanuus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html

Buneoypoxk: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-

6980590 Buneoypox
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-sistemy-sposoby-
vyrazheniya-kontsentratsii Ypok (Lludposas
oubmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(PDII):https://resh.edu.ru/subject/lesson/4939/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COE€IUHEHMH.
I'eneTnueckas cBI3b
HEOPraHUYEeCKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

Knaccudukanus
XUMHYECKHUX PEAKIIHii B
HEOPTaHUYECKOU U
OPraHU4YeCKON XUMHH.

Buneoypoxk: http://school-collection.edu.ru/ TTpe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypoxk:http://school-collection.edu.ru/
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https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://resh.edu.ru/subject/lesson/4939/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/

3aKOH COXpaHEHUS
MacChl BEIIECTB; 3aKOH
COXpaHEHHsS U
NPEeBpaIIECHHs YHEPTUH
IPU XUMHYECKUX
peaKmsax

Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-Kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
Ypox (Lludpoas 6ubnmmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-
reakcb/article Ypox
(POII):https://resh.edu.ru/subject/lesson/4938/

CKopocTh peakiyi.
OOpatuMsble peakluu.
XHAMHYECKOE
paBHOBECHE

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-Kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-
reaktcii-6964759 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypok (L{udposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

10

[IpakTnueckas pabora
No 1. «Bnusgnue
pa3nuYHbIX (HPaKTOPOB

[Ipe3enTanms
(MH®OVYPOK):https://infourok.ru/prezentaciya-uroka-
himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-



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://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html

Ha CKOPOCTb
XMMHYECKON PEaKInm»

reakciy-3516838.html Buneoypok: http://school-
collection.edu.ru/

DNeKTpoNIUTHYECKAs
mucconmanud. Iloaarue
0 BOJIOPOJTHOM
nokazarene (pH)
pactBopa. Peakiun

[Ipe3enTanuus
(MH®OVYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html
Buneoypoxk: http://school-collection.edu.ru/
VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/elektroliticheskaia-

11 dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767

HOHHOT0 OOMEHa.

Buneoypok

I'mpponuz . .
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11

OpPraHn4C€CKux U . . . .
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-

HCOPTraHNYCCKUX . . .
elektroliticheskaya-dissonaciya-

BCUICCTB . . .- . . . .
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-
ionnogo-obmena
[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya okislitelno
-vosstanovitelnye reakcii_11 klass-481851.htm

OKHUCITUTENLHO- Buneoypox: http://school-collection.edu.ru/ Ypox

BOCCTaHOBHTEIILHBIC (udposas dudanoreka):https://app.onlineschool-1.ru/11-

12 = peaknuu. [Tonsrue 06 klass/himiya/okislitelno-vosstanovitelnye7/article

AIIEKTPOJIN3€E PACILIABOB https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-

Y pacTBOPOB COJIEi rasplavov-i-rastvorl/article
Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-
7170109/elektroliz-rasplavov-i-rastvorov-7161829

K ) :

13 OFTPOIIbHAT paboTa Pemry EI'D:https://ege.sdamgia.ru/

0 pazaeny



https://infourok.ru/prezentaciya-uroka-himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
https://ege.sdamgia.ru/

«Teopetnueckue
OCHOBBI XUMUU

14

15

16

Mertamisl, ux
MTOJIOXKEHHUE B
[Tepuonnueckon
CUCTEME XMMHUYCCKUX
anemenToB Jl. .
Menneneesa u
0COOEHHOCTH CTPOEHUS
aromoB. OOmIue
¢bu3nveckne CBONCTBA
METAILJIOB

CmiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKUI
pAl HanpsHKEHUN
METaJIJIOB

XHUMHUYECKHE CBOMCTBA
BOXHEHUIITNX METAIIOB
(Hatpuii, Kanui,
KaJlpIIMi, MarHui,
ATIOMUHHI) U UX
COEeIMHEHUI

Buneoypoxk:http://school-collection.edu.ru/
Ypoxk(Sknace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-obshchie-
svoistva-metallov-7183914 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-
chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-
v/elektroliz Ypoxk (Iludposas
oubmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article

VYpoxk(P3II):https://resh.edu.ru/subject/lesson/4961/
[Tpezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.html Buneoypox:http://school-collection.edu.ru/

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Buneoypoxk: http://school-collection.edu.ru/
Ypox(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-ia-iiia-qrupp-7183916
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/c
hemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-
ih-svoystva-schelochnye-metally-schelochnozemelnye-
metally-alyuminiy



http://school-collection.edu.ru/
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://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
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XUMHYECKHAE CBOMCTBA
XpoMa, MEJU U X
COCTMHEHUN

[Mpesenrtanus :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html
Buneoypoxk:http://school-collection.edu.ru/ Bugeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally Ypok
(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-
7224312 https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/med-i-ee-
soedineniia-7224310

18

XUMHNYECKHE CBOUCTBA
LIUHKA, JKeJle3a U UX
COETMHEHUN

[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/material.htmI?mid=3589
0 Ypok(sAKmnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-
soedineniia-7224313 https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/tcink-i-ego-
soedineniia-7224311 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally
Vpox(P3II):https://resh.edu.ru/subject/lesson/3534/

19

[IpakTuueckas pabora
No 2. "Pemenne
AKCTIEPUMEHTAITbHBIX
3aJ1a4 110 TEME
«MeTamie»"

Pemry EI'D:https://ege.sdamgia.ru/



https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/

Hemeramisl, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME XMMHYECKUX

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypoxk:http://school-

20 collection.edu.ru/ Ypox (Lludposas
daemertos /I 1. oubmnoreka):https://app.onlineschool-1.ru/11-
Menjeneena u . -
0COGEHHOCTH CTPOCHM klass/hlmlya/nemetalIy/artlcle_Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/
aTOMOB
dusnyeckue cBOMCTBA Hpe?»eHTaI_II/I}I
HEMETaJlIOB. (MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-
AuoTpornust nemetalli-klass-2669698.htm| Buneoypoxk:http://school-
21 = HemerayioB (Ha collection.edu.ru/ Ypok (L{udposas
IpUMeEpEe KUCIIOPO/Ia, oubmoreka):https://app.onlineschool-1.ru/11-
cepsl, pochopa u klass/himiya/nemetally/article Ypox
yriepoja) (PDII):https://resh.edu.ru/subject/lesson/5939/
Ypoxk(SIKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
XUMUYECKUE CBOHCTBA gruppy-7265030 Ipe3enrtanus
22 | TajoreHoB, Cephbl U UX (MH®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
COEIMHEHU soedineniya-klassi-825447.html Bugeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/kislorod-sera
Buneoypoxk:http://school-collection.edu.ru/
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/c
XUMHUYECKHE CBOMCTBA hemistry/11-klass/osnovnye-metally-i-nemetally/azot
23 | azora, pocodpa u ux ITpesenTanus

COeIUHEHUN

(MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html IMpe3enrarms
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
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http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
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https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://infourok.ru/prezentaciya-sera-i-ee-soedineniya-klassi-825447.html
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/kislorod-sera
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
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https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html

XUMHYECKHAE CBOMCTBA

na-temu-azot-i-fosfor-6051540.html
Buneoypoxk:http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-
gruppy-7265028

[Ipe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html

24 yriIepo/ia, KpEMHUS U Buneoypoxk:http://school-collection.edu.ru/

UX COCTUHCHUH Vpok(SKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027
[Ipe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-k-uroku-

[Ipumenenne .. - .

. elementi-ivgruppi-glavnoy-podgruppi-2533214.html
25 ziﬁle{::iﬁ i Buneoypox:http://school-collection.edu.ru/

SO Ypox(}IKnacc)iht_tps://www.yaklass.ru/p/himiia/ll- _
klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027

O06o06meHue u

cUCcTeMaTU3aInA

3HAHUH T10 TeEME

«HeMmeTamibD.

26 = BsruncieHwus mo Pemry EI'D:https://ege.sdamgia.ru/

YPaBHEHUSIM
XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE
pacyeTsl
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/

[TpakTyeckas pabora
Ne 3. «Pemenue

27 = SKCIEePHUMEHTAIbHBIX Pemry EI'D:https://ege.sdamgia.ru/
3aJa4 110 TeME
"HemeTamasl"»
KonrponsHas pabora
28 | 1o TemaMm «MeTaIbI» U Pemry EI'D:https://ege.sdamgia.ru/
«Hemeramns»
Heoprannueckue n
OpTamieciie Mpesenramus (MHOOYPOK):
29 KHIZZHOTH' https://infourok.ru/prezentaciya-po-himii-na-temu-Kisloti-
pramaceiie organicheskie-i-neorganicheskie-klass-3530203.html
OpraHn4Y€CKHEC
OCHOBAaHUsA
AwmdorepHbie
HEOPraHUYIECKHUE U Buneoypox:http://school-collection.edu.ru/
OpraHu4eCKuc T
30 coecmmmenus. Bngeoypox(I/IHTS.fPI.(POK):https.//mtgr_neturok.ru/book/ch
eHeTHHeCKaS CBAIE emlstrvlll-klass/hlmlva-ll-klass-ru.dz|t|s-q-e#
Vpox(P3II):https://resh.edu.ru/subject/lesson/4960/
HCOPTraHNYCCKUX 1
OpraHn4€CKuX BCIICCTB
Ponp xuMuu B
:E(f;z:;z:cﬂfoﬁ VYpok (HI/I(I)pOB-a}I-6PI6J'-II/I(-)TeKa)Z https:// app.orl lineschool-
2 1.ru/11-klass/himiya/himicheskaya-tehnologiya-
31 = osHepreTHuecKou U

MMUIIEBOM
0e30ITacHOCTH,
Pa3BUTHU MEUITHHBI

proizvl/article
Ypox(P3II):https://resh.edu.ru/subject/lesson/3514/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-kisloti-organicheskie-i-neorganicheskie-klass-3530203.html
https://infourok.ru/prezentaciya-po-himii-na-temu-kisloti-organicheskie-i-neorganicheskie-klass-3530203.html
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

32

33

[IpencraBnenus 00
00X HAYyYHBIX
MIPUHIIAITAX
ITPOMBIIIIJICHHOTO
MOJIYYCHUS BAXKHCHIIINX
BEIIIECTB

UYenoBek B Mupe
BELIECTB U MaTEpPHUAJIOB.
XUMHUs U 3J0pPOBbE
YeloBeKa

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

33

Ypox (Lludposas 6ubnmmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/himicheskaya-tehnologiya-
proizvl/article
Ypox(POII):https://resh.edu.ru/subject/lesson/3514/https://r
esh.edu.ru/subject/lesson/3514/conspect/151428/

Buneoypoxk:http://school-collection.edu.ru/ TTpe3enTarus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

Pemy EI'D:https://ege.sdamgia.ru/
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https://ege.sdamgia.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xumus, 10 kmace/ Tabpuensa  O.C., OOmecTBo ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxuronepHoe obmiectBo «M3marenbctBo «IIpocBemenuey

2. Xumus, 10 xmace/ Tabpuenssa O.C., OctpoymoB W.I'., CnamkoB C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»

3. Xumus, 11 «&mace/ Tabpuensa O.C., OOmecTBo ¢ OrpaHHYECHHOM
OTBETCTBEHHOCTHIO «[[PODA»; Axkuronepuoe obmiectBo «M3narensctBo «IIpocBemenuey

4. Xumus, 11 xmace/ Tabpuenssa O.C., Octpoymor W.I'., CnamkoB C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. I'abpuensn, O. C. Meronudeckoe nocooue Xumus 10 kiacc

2. I"abpuensn, O. C. Meronunyeckoe nocooue Xumus 11 kiacc

3. I'adpuensn, O. C. Xumus 10-11 xnacc. ba3zoBblii ypoBeHb. Metoauueckue
pexoMeHaanuu 1 paboyas mporpamma

4, I'adpuensn, O. C. Xumusa 10-11 knacc. ba3oBblii ypoBeHb. Meronnueckoe
nocobue

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1. VYpoxk (PDII): https://resh.edu.ru

Ypox (Henopran): https://nsportal.ru

VYpok (AKmacc): https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
[pesenrarust (Mudoypok): https://infourok.ru
bubanorexa I{OK: https://m.edsoo.ru
[Tpesenrarust (3nanuo): https://znanio.ru
Pemry ET'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

Ypok, npesenranuu: https://multiurok.ru
Ypox(®OKCDOPM): https://foxford.ru
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