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MNOACHUTEJIBHASA 3AIINCKA
Pabouass mporpamma mo mnpenmery «Xwumus» Ha 2023/24 yaeOHbBIH TOA IS

obOyuarormuxcest 11 -ro kmacca MBOY COII Ne 1 r. 3ao3epHoro paspaboraHa B

COOTBCTCTBHHU C TpC6OBaHI/ISIMI/I CICAYIONINX TOKYMCHTOB:

1.

9.

®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuM B
Poccuniickon @enepanum».

. IIpuka3 Munnpocsenienuss ot 22.03.2021 Ne 115 «O0 yTBepkaAcHHUH

[lopsinka ~ opraHu3aliMi W OCYIIECTBIEHHUS  OOpa30BaTEIbHOM
JESATETPHOCTH 1O OCHOBHBIM OOIIE0Opa30BaTEeIbLHBIM TIPOrpaMMaM —
o0pa3oBaTeNbHbIM NMPOTPpaMMaM Ha4aJIbHOTO OOIEr0, OCHOBHOT'O OOIIEro
U cpenHero  obmiero  oOpa3oBaHus»  (pacmpocTpaHseTrcss — Ha
npaBooTHOIIEHUS ¢ 1 ceHTa0ps 2021 roza).

. Ilpuka3 MunoOpHayku ot 17.12.2010 Ne 1897 «OO0 yTBepkaAcHHUH

(enepanbHOrO0  TOCYJAapCTBEHHOIO  OOpa3oBaTENbHOTO  CTaHJapTa
OCHOBHOT'0 00I1I€ETO 00pa30BaHUM.

.CIT 2.4.3648-20 «CaHUTapHO-’MHUIEMHUOJIOTUYECKAE TpeOOBaHUS K

OpraHM3alMsIM BOCIIUTAHUS U O0YUYEHUs, OT/AbIXA U 03J0POBIICHUS JAETEN U
MOJIOJEKHNY, YTBEPK/ICHHbIE MOCTaHOBJICHHEM TJIaBHOTO
roCyJJapCTBEHHOTO CaHUTAapHOIO Bpada Poccun ot 28.09.2020 Ne 28.

. CanlluH 1.2.3685-21 «['uruennueckrie HOPMATUBBI U TpeOOBaHUA K

obOecrieueHnto Oe3zomacHOCTH M (WiK) OE3BPETHOCTH JJIA 4ellOBeKa
(bakTOpoB cpelibl 0OUTaHUS», YTBEPKICHHbBIE TOCTAHOBJICHUEM TJIABHOTO
CaHUTapHOro Bpaya ot 28.01.2021 Ne 2.

[Ipuka3z Munnpocemenus ot 20.05.2020 Ne 254 «O6 yTBepKIeHUU
denepanbHOrO nepeyHs: y4eOHMKOB, TOMYIIEHHBIX K UCTIOJIBb30BAHUIO MPU
peanu3anuu UMEIOTIIHNX rOCyIapCTBCHHYIO AKKPEIUTAIHIO
00pa3oBaTeIbHBIX MPOrpaMM HayajJbHOT'O OOIIEro, OCHOBHOI'O OOIIETO,
cpeaHero oOmero oOpa3oBaHUS OpPraHU3AlUSIMH, OCYIIECTBISIOMINMU
00pa3oBaTeNbHYIO ICSITCIBHOCTDY.

Konnenmus npenogaBanusi yueOHOro rmpeaMera « XuMHusi».

. KoHnenmuss ~ sxosioruyeckoro  oOpa3oBaHus B CHUCTeMe  OOIEro

oOpa3oBaHUs.
OcHoBHasi oOpa3zoBarenbHas MporpaMmmMa OCHOBHOTO 001ero o0pa3oBaHus
MBOY COMI Ne 1 r. 3a03epHOro;

10.ITonoxenue o paboueit mporpamme MbOY COIII No 1.

11.Xumusa. PabGoume mporpammel. IlpenmerHas JuHUS  y4eOHUKOB

O.C.l'abpuensina., W.I'. OctpoymoBa., C.A.CrmagkoBa mjii OCHOBHOU
IIIKOJIBI.

[Iporpamma paspabotana Bo wucnosHeHue 1eau Ne 1wu3  pacrnopsKeHUs

Munnpocsemennss or 15.02.2019 Ne P-8 «O06 yTBepkIeHHHM BEIOMCTBEHHOU



1eneBor mporpamMMmbl  "Pa3BUTHE COBPEMEHHBIX MEXaHM3MOB W TEXHOJIOTHUH
JIOIITKOJTBHOTO M 0OIIIETO 00pa30BaHus" ».

CornacHO KOHIICTIIMM TPENoAaBaHusl ydeOHOro mpeamera «Xumus» B 10-11-x
KJlaccax (Ha ypoBHe 0a3oBoro ooOpazoBanms). Pabouas mporpamMmma mocTpoeHa ¢
YUETOM MEXIPEIMETHBIX CBS3EH, peaM3yIOMUXCs ¢ Y4eTOM COPMHUPOBAHHBIX Y
oOyuJaronuxcs npeaMeTHbIX 3HaHui u YY1,

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencrapneHHbix B DenepalibHOM  TOCYJAPCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yu€rom Konuenuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BocHUTaHuA B Poccuiickon
Oepnepanuun Ha niepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MoAX0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJEpKaHUs, pe3ylbTaTOB OOyYeHUs U TpeOOBAaHMH K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM OpraHU3alliu, SBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYpbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONW cpene. Peammsyercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4JaronMxcst Ha YpPOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUs», COJIepKaHUE M TMOCTPOCHHE KOTOPOro OIpEeaeieHbl B
nporpaMme N0 XMMHUHU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1eneldl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit @enepanum.



XUMHSL KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK MIpPaeT 0coOyr0 pojb B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTEpUaIbHON KYJIBTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME IEJOCTHOTO MPEJICTABIEHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEILIECTB, NX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XHUMUsS CTana
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
I00aNbHBIX TPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTU U OXPaHbI 310POBB.

B coorBerctBUM ¢ OOmIMMHU LEASIMH U OPUHLUIIAMU CPEIHEro OOIIEero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHMUS
o0pa30BaHMsl B pa3IUYHbIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUEHUEM 3HAHUUW U3 00IIeH XUMHH) U
OpraHn4yeckon xuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OO€eCleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepkanus KypcoB — «Opranumyeckas xumus» U «OO0mas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHW, a TakK€ Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMdeckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKIINH.



[Ton HOBBIM yriOM 3peHHs B mpeaMeTre «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl U3YYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (DaKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD) OOyYaroIUMCS TPENOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o011aromIeH 10 0OBICHSIONIEH 1 MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIIEMEHTaMH COJEP)KAaHMS, HMEIOIMIMMHU KYJbTYPOJIOTHUYECKH W MPUKIATHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NEeATEIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOIECCY
TBOpUYECTBA B 0O0JACTH TEOPUHU M MPAKTHUYECKHUX MPUIIOKEHUA XMMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HAaHWM, pELIEHUs WHTEUIEKTyaJlbHbIX |
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4. B 1enom coaepxkanue yueOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYYAIOIIUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MYyTEM OSKCIEPUMEHTA H
pelieHusT TMPOTUBOPEYMH MEXKAy HOBBIMH (akTamMH H  TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnane pemieHus 3agad  BOCHUTAHUSA, Pa3BUTHS M COLMAIU3ALMU
OOy4YaromMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUsl M TIOCTPOEHHUS MpeAMeTa NpeaycMaTpUBalOT (OpPMUPOBAHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIONMX 0a30Boe 3HAUYCHHE IS
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B INO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHUs XMMUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeHero odiiero oopa3oBaHusi, P ONPEICICHUN



COJIEPKATEIbHOM XAPAaKTEPUCTHKU LEJIed HW3y4eHHUs MpeaMeTa HalpaBICHHEM
NEPBOCTENECHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJlbTyphl. C
METOJMYECKOW TOYKHM 3PEHUS TAaKOM IOAXOX K OIPENEICHUIO LENeld N3y4CHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TVIABHBIMHM ILIEJSIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMUpOBaHWE CHUCTEMBI XHMHUYECKMX 3HAHWM KaK  Ba)KHEHIICH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C MCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupOBaHME U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHMIA,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BHUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301macHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, cojepkaTesibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4EHHUs
IpeaIMeTa B IPOrpaMMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMM NPHOPUTETAMHU B CHCTEME CpeaHero obmiero oOpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpraHu3aliy, BIAJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHUS 3HAHUN U MPUMEHEHHUS UX B PEaJbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMera «XHMHsD JIOMUHUPYIOIIEe
3HaUYEHUE MPUOOPETAIOT TaKHUE LIEJIU U 33]1a4H, KaK:

ajanTaius 00y4aroluXxcsl K YCJIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dbopMupoBaHre y OOYyYalOlIMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUYEBBIX
KOMIIETEHLINH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB



JESITEIbHOCTH: pellieHusl mpo0jem, MoMcKa, aHajau3a u 00paboTku mHboOpMaluy,
HEOOXOJUMBIX I NPUOOPETEHMS OMbITa JAESATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe IS OLEHKH C TMO3UIUN
HKOJIOTUYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-TTOMYJISIPHON MH(POPMAIIMK XUMUYECKOTO COJIEPKAHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MTPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero oOimero oOpa3oBaHMsS NPEAMET «XUMUS»
0a30BOro ypOBHS BXOIHUT B COCTaB MpeAMETHOMN obnactu «EcTecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B HeAento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (CHUCTeMaTuyeckas) M TPUBUAIbHbIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BELIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALlMU, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBs3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTalUTUYECKUil), muposu3. I[IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromap», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJJIaMHU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HuecKue U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [uaponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIIAEBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
poBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEeBpallleHUi:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJacTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCHHTE3, OMOJIOTMYECKH aKTHBHBIE BewlecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHrs AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HX MPEBpaICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KAaTAIIM3AaTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHMEM IOHSATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJI HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIOBEKA: MpaBWUjia HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKor XxuMuM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCUPUKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



@dusuKa: MaTepus, SJHEPTHS, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U CIUHUIIBI UX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, SKOocHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pPECYpPCHI.

TexHomorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX TMPEernaparoB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeaHero oOmmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0oOydJaromuxcsl Mo peaanu3aiuu IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NpPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTITEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJIECHHUE M TMOCTYNKU CBOMX TOBApUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuiHOTO pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpedHOCTEH 0011IecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COIUAIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHuUi €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XMMHHM JJIE  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, O0OECHEUYEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



HoJTydaeMble 3HAHUS I aHAIM3a U OOBSICHCHUS SBJIICHUH OKPY)KAOIIET0 MUpPA U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBFHO HCIIOJIb30BaTh XWMHUYECKHUE 3HAHUS JJIA
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHHUS  MHPOBO33PEHHUSI  OOydYarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJICIIBHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JUIsl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHHUs HaAOII0JaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHas JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peaau3alluu y4eOHOTro MpoeKkTa U (POpMyITHpPOBATH BHIBOJBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN CcrMoco0 HMX pemieHuss ¢ Y4ETOM TIOJYYeHHS HOBBIX 3HAHHUHA O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M TPHUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIINE COEAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKale B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHUIO K OINPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOTMHICH, alleTUJIEH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBITIOJTHATH XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COOMIONAaTh  TpaBWiIa  AKOJIOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIECTB, TOHUMasi cMbIca mokasarens [1JIK, moscHATh Ha mpumepax CIOCOOBI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CJICTIBIX M CJa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM SI3bIK XHUMMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEIIOBEKa,;



c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHas, MOJIEKYJIApHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COECIUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3MYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrollux BEHIECTB, TEIIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4HbIX NPUHLIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIa BOAOPOJAa B MPHUCYTCTBUM KaTalu3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1ad 10
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakuil U (HOpMYyIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COOJMIOAATh  TpaBWja  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHOCOOBI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBHIAAIIMX OOYyYaIOUIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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PEAMET Op ' 69bd-11db-bd13-0800200c9¢10/ PAIII
1.1 Teopus cTpoCHHS OPraHUIECKUX 3 1 .
. - https://resh.edu.ru/subject/29/10/
coenunenunii A. M. byrieposa
Skmacc -
https://www.yaklass.ru/p/himija
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
[IpenenbHbIe YyrieBOAOPOIBI — 69bd-11db-bd13-0800200c9c10/ POIII
2.1 2 .
AJIKaHBI - https://resh.edu.ru/subject/29/10/
Skmacc -
https://www.yaklass.ru/p/himija
Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
99 HenpenenbHable yriieBogOpOIbL: 5 1 69bd-11db-bd13-0800200c9¢10/ POIII
' AJIKCHBI, AJIKAAUECHBI, AJIKUHBI - https://resh.edu.ru/subject/29/10/
Skmacc -
https://www.yaklass.ru/p/himija
2.3 ApoMaTudeckue yrieBoa0pobl 2 Komnnexuust HOP - http://school-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/ POIII
- https://resh.edu.ru/subject/29/10/
Sximacc -
https://www.yaklass.ru/p/himija

2.4

IIpupoHbIE UICTOYHUKHU
yIJI€BOAOPOAOB U UX IepepaboTka

Hroro no pazneny

13

Komnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢c9c10/ POIII
- https://resh.edu.ru/subject/29/10/
SIximacc -
https://www.yaklass.ru/p/himija

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

3.1

3.2

3.3

Crnuptsl. Oenon

Ansneruasl. KapOoHoBbIE
KUCIOTHI. CII0XKHBIE dPUPBI

VYrneBons!

Kommexrmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c10/ PIIII
- https://resh.edu.ru/subject/29/10/
SIximacc -
https://www.yaklass.ru/p/himija

Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/ PIIII
- https://resh.edu.ru/subject/29/10/
Sximacc -
https://www.yaklass.ru/p/himija

Komnexrus LOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c10/ POIII
- https://resh.edu.ru/subject/29/10/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/

Skmacc -
https://www.yaklass.ru/p/himija
Wroro no pazueny 13
Pa3znen 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus
Konnexmus ILTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/ POIII
4.1 A LA .b 3
MUHBL AMIHOKHCIOTRL. bETit - https://resh.edu.ru/subject/29/10/
Skmacc -
https://www.yaklass.ru/p/himija
Htoro no pazneny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
Konnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
51 Mractvacess. Ka . Bonoka 9 69bd-11db-bd13-0800200c9c10/ POIII
' P NAYHYRH: - https://resh.edu.ru/subject/29/10/
Sxnacc -
https://www.yaklass.ru/p/himija
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34
TTPOT'PAMME



https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

11 KJIACC

KosanuyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Konnexmus LTOP - http://school-
Crpoenue atomoB. Ilepuoanueckuit collection.edu.ru/catalog/rubr/d05469af-
11 3akoH u [lepuoanueckas cuctema 3 69bd-11db-bd13-0800200c9c11/ POIII
XUMH4YECKHX 3aeMeHToB /l. U. - https://resh.edu.ru/subject/29/11/
MenneneeBa Sknacc -
https://www.yaklass.ru/p/himija
Konnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
Crtpoenue BemecTna. 69bd-11db-bd13-0800200c9c11/ POIII
12 4 .
MHuoroo0pasue BemecTB - https://resh.edu.ru/subject/29/11/
SAxmacc -
https://www.yaklass.ru/p/himija
Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
13 % 5 1 1 69bd-11db-bd13-0800200c9c11/ POII
' HMHACCIHE peatiin - https://resh.edu.ru/subject/29/11/
Sxmacc -
https://www.yaklass.ru/p/himija
Komnexrus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
Hroro no paszneny 13 69bd-11db-bd13-0800200c9c11/ POIII

- https://resh.edu.ru/subject/29/11/
Sknacc -



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/

Pa3nes 2. Heoprannueckasi XuMust

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

2.1 Merasuisl

Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/ POIII
- https://resh.edu.ru/subject/29/11/
SIxmacc -
https://www.yaklass.ru/p/himija

2.2 Hemeraiuiet

Kommexrmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/ POII
- https://resh.edu.ru/subject/29/11/
SIximacc -
https://www.yaklass.ru/p/himija

23 CBsI3b HEOPraHMYECKHX U
' OPraHUYECKHX BEIIECTB

Kommexrmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/ POII
- https://resh.edu.ru/subject/29/11/
SIximacc -
https://www.yaklass.ru/p/himija

Hroro no pazneny

Paszngena 3. XumMus U ;KM3HL

17

Komnexrmus LOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/ POIII
- https://resh.edu.ru/subject/29/11/
SIkmacc -
https://www.yaklass.ru/p/himija

3.1 XUMUSA 1 KU3HDb

Komnexrus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-



https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

Uroro no pazgeny

69bd-11db-bd13-0800200c9c11/ POIII
- https://resh.edu.ru/subject/29/11/
SIxmacc -
https://www.yaklass.ru/p/himija

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

33



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie  IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoTbI
https://www.yaklass.ru/p/himija/10-
[Ipenmet oprannueckoit klass/osnovy-organicheskoi-khimii-
1 XHAMUH, €€ BO3HUKHOBEHHE, 1 6490554/predmet-organicheskoi-
04.09.2023 Khimii » . .
pa3BUTHE U 3HAYCHUE imii-teoriia-khimicheskogo-stroeniia-
organiches -6447217
Teopust cTpoeHus
OPraHMYECKHUX COCIMHEHUI https://www.yaklass.ru/p/himija/10-
A. M. bytnepona, e€ klass/osnovy-organicheskoi-khimii-

2 OCHOBHBIC TOJIOKEHUSI. 1 11.09.2023 6490554/predmet-organicheskoi-
Homenxknarypa u e khimii-teoriia-khimicheskogo-stroeniia-
Opl"aHI/I‘IGCKI/IX BCIICCTB.

3 Bxonnast KOHTpoJbHasA 1 1
pabora 18.09.2023

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 izomeriia-nomenklatura-6890484
TOMOJIOTHYECKHUU P 25.09.2023  https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/alkany-
izomeriia-nomenklatura-6890484
MeTaH i 5TaH — https://www.yaklass.ru/p/himija/10-

5 T TABHTCI 1 klass/uglevodorody-6579439/alkany-

pocte ¢ fpeice © 02.10.2023  metan-i-eqo-gomologi-6579437

aJIKaHOB

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



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485

ANKeHBI: cOCTaB u CTPOCHHC,

klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
strukturnaia-i-prostranstvennaia-
izomeriia-nomenklatura-6890486
SIxnacc
https://www.yaklass.ru/p/himija/10-

6 CBOICTBA 09.10.2023 @ klass/uglevodorody-6579439/alkeny-
poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
fizicheskie-i-khimicheskie-svoistva-
6892975

DOTUJIEH U TPOIUIIEH — https://www.yaklass.ru/p/himija/10-
7 MPOCTEUIINE MPEICTABUTEN 16.10.2023 klass/uglevodorody-6579439/alkeny-
AJIKEHOB T etilen-i-ego-gomologi-6898889
http://school-
I1 0 Ne 1. ;
3 IFIaKTquCKaﬂ pabota collection.edu.ru/catalog/rubr/d05469af-
«nentnuraiys 23.10.2023  69bd-11db-bd13-
OpraHUYECKUX COEIMHEHUI 0800200c9¢10/75864/?
Ankanuensl. byranuen-1,3 u o
MermiGyramen-1,3 https://www.yaklass.ru/p/himija/10-
9 yr " klass/uglevodorody-6579439/alkadieny-
[TonyyeHue CHHTETUYECKOTO 13.11.2023
6899278
Kay4dyKa ¥ pe3UHBI -
AJTKHHBL: COCTAB I https://www.yaklass.ru/p/himiia/-lo-
klass/uglevodorody-6579439/alkiny-
10 ocobennocTu cTpoeHns, atcetilen-i-ego-gomologi-6892969
TOMOJIOTUYECKHM PSA/I. 20.11.2023

AneTuieH — MpocTenIni

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
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klass/reshenie-raschetnykh-zadach-

11 (hopMyJTBI OPTraHHUYECKOTO 6888498/vyvod-molekuliarnoi-formuly-
27.11.2023 - i
BEIIIeCTBA po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-
ApeHbt: 6eH3011 H TONYOL. benzol-i-ego-gomologi-6912879

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

Toxentnocts apenos 04.12.2023 klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-
po-produktam-sgoraniia-6874542

[eneTnyeckast CBsi3b https://www.yaklass.ru/p/himija/10-

13 YIJIEBOAOPOIOB, klass/uglevodorody-
MPUHAICKAIINX K 11.12.2023  6579439/predelnye-nepredelnye-i-
PasTHYHBIM KJIaCCaM aromaticheskie-uglevodorody-6892051
[IpupoiHBIE HICTOYHUKHU oL

) . https://www.yaklass.ru/p/himija/10-
YTJIEBOJIOPOIOB: TIPUPOIHBIN

14 ra3 ¥ onyTHble HeTAHbIE Klzssiuglevodorody- -

N 18.12.2023  6579439/pererabotka-nefti-i-okhrana-
rasel, HEQTH H IPONYKTEI €8 okruzhaiushchei-sredy-6899731
nepepadoTKu
[IpupoiHBIE HICTOYHUKHT
YTJICBOJIOPO/IOB: MIPHPOIHBIN https://www.yaklass.ru/p/himija/10-

15 ra3 ¥ onyTHble HeTAHbIE klass/uglevodorody-
ra3pl, He()Th U MPOAYKTHI €€ 25.12.2023  6579439/pererabotka-nefti-i-okhrana-
nepepabotku. IToAr0TOBKa K okruzhaiushchei-sredy-6899731
KOHTPOJIbHOH paboTe.
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PaGora Hag omrmOKaMu.
[IpenenbHbIe OHOATOMHBIE
CIIMPTHI: METAHOJ M ATAHOJI.
Bomopoanas cBsi3b

MHoroatoMHbI€ CIIUPTHI:
OTUJICHIJIMKOJIb U I'TTMICPHUH

deHou: CTPOCHUC MOJICKYIJIbI,
(1)I/I3I/I‘-ICCKI/IG U XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC

Anpaeruapl: GopmMatbaeTuI
U arerajabaerun. ALeToH
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KapOOHOBBIE KUCIIOTHI:
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6785616

https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-
Kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067
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https://www.vaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-

22 kisloty-6780279/svoistva-poluchenie-i-
KapOOHOBBIX KHCIIOT 19.02.2024 . b
primenenie-nasyshchennykh-
odnoosnovnykh-karbonovy -6777549
CrteapuHOBas U OJICHHOBAsI
2
3 KHCJIOTHBI, KaK HpeHCTaBI/ITeJII/I 26022024
BBICIITUX Kap6OHOBBIX KHUCJIOT
Mpbu1a KaK COJIM BBICIINX https://www.yaklass.ru/p/himija/10-
24 0 klass/slozhnye-efiry-i-zhiry-
Kap OHOBLDE KHUCJIOT, UX 04.03.2024 y Y y
MOIOILIEE NENCTBUE 6850158/myla-sms-6876211
CrnoxHbie 3(UpBI KaKk https://www.yaklass.ru/p/himija/10-
o5 MTPOM3BOIHBIC KapOOHOBBIX klass/slozhnye-efiry-i-zhiry-
KHUCJIOT. [ MIpoIn3 CIIOKHBIX 11.03.2024  6850158/stroenie-i-svoistva-slozhnykh-
3(upos efirov-6813179
Kupsl: ruponns, https://www.yaklass.ru/p/himija/10-
26 0 klass/slozhnye-efiry-i-zhiry-
NPUMEHCHUE, OMOJIOTHYCCKas 18.03.2024 .V y y
pOJIb JKUPOB 6850158/zh|rv—6849681
https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
VIIIeBOMBI: COCTAB 6835083/klassifikatciia-uglevodov-
’ 6828518
KJaccuukanus. -
97 T —— https://www.yaklass.ru/p/himija/10-
pei o 08.04.2024 @ Kklass/uglevody-prirodnye-soedineniia-
TII0K03a, PpyKTO3a, 6835083/gliukoza-i-fruktoza-6835111
caxaposa https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/sakharoza-6841114
28 Kpaxman u nemironosa kak https://www.yaklass.ru/p/himija/10-
MIPUPOAHBIE OJIUMEPBIL. 15.04.2024 @ Klass/uglevody-prirodnye-soedineniia-
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938

IToaroroBka K KOHTPOJIBLHON
pabore

6835083/krakhmal-tcelliuloza-6843938

O0600111eHE U
cuCTeEMaTHU3alusd 3HaAaHUU IO

https://www.vaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-

29 paszeny 22.04.2024  kisloty-6780279/uglevodorody-spirty-
«Kucnopoziconep:xaiiye aldegidy-karbonovye-kisloty-6780277
OpraHUYECKUE COCTMHCHUS

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminy-proizvodnye-ammiaka-

30 AMUJHEBI: METHIAMUH U nasyshchennye-aminy-6585751
AHUJINH 29.04.2024  https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-anilin-
6851421
AMWHOKHCIIOTHI KaK
https://www.yaklass.ru/p/himija/10-
amdoTepHbIe OpraHNYECKUe ; -
31 COCTHHCHHSL, X kIass/azotserrzhashch|e-soed|nem|a-
’ 06.05.2024  6852270/aminokisloty-amfoternye-
OMoJIOTHYeCcKOoe 3HaUCHHE. soedineniia-6853801
Ilentuanl
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE https://www.yaklass.ru/p/himija/10-

32 coeauHeHns. OCHOBHBIC klass/azotsoderzhashchie-soedineniia-
MMOHSATHS XUMHUU 13.05.2024  6852270/stroenie-svoistva-i-znachenie-
BBICOKOMOJIEKYJISIPHBIX belkov-6858170
COCIUHCHMUI.

OCHOBHBIC METOJIBI CHHTE3a Sxace

33 BBICOKOMOJIEK YIISPHBIX https://www.yaklass.ru/p/himija/10-

coeauHennii. IlmacTMacchsl, 20.05.2024  klass/vysokomolekuliarnye-soedineniia-

Kay4yKH, BOJIOKHA.

vms-6880782/osnovnye-poniatiia-vms-



https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

[TpakTuyeckas pabora Ne2 reaktcii-polimerizatcii-i-

"Pacnio3HaBaHME 11aCTMACC polikondensatcii-6880783

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

34 Tect 1 27.05.2024
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540

11 KJIACC

KoaunuecTBO 4acoB

MEXAaHU3MBI O6p2130BaHI/IH

KOBAJICHTHOU CBS3H.

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbneie  IIpakTnyeckue
n/n Bcero U3y4YeHHsi 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoThI
https.//www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-
. khimii-teoriia-khimicheskogo-stroeniia-
XUMUYECKUH 371eMEHT. ATOM. )
DneKTpoHHas KOHPUTYpALHS 1 organiches_-6447217 -
https://www.yaklass.ru/p/himija/10-
aToOMOB klass/vysokomolekuliarnye-soedineniia-
vms-6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-
6874540
[Tepuonuueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHX d>1eMeHToB [1. W. o
MeHJielIeeBa, UX CBA3b ¢ https://www.vaklass_.rq{p/hlmualll—
COBPEMEHHOU TEOpHE kla}ss{(.)snovnve-ponl-atlI.a-l-zal-<-0nv- .
1 khimii-6931691/periodicheskii-zakon-i-
CTPOCHUA ATOMOB. periodicheskaia-sistema-khimicheskikh-
3aKOHOMEPHOCTH U3MEHEHUS elementov- -6948490
CBOHUCTB XUMHNUYCCKHUX
5JIECMEHTOB U UX COCIHHCHUI
0 TPyIIaM U Mepuoam.
Bxoanas konTponpHas pabora 1 1
CtpoeHue BelecTsa. https://www.yaklass.ru/p/himija/11-
XHUMHUYECKas CBSA3b, €€ BUIbI; 1 klass/khimicheskaia-sviaz-i-stroenie-

veshchestva-6927604/elektronnaia-
priroda-i-tipy-khimicheskoi-sviazi-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170

Bonopoanas cBsi3b

elektrootritcatelnost-6926170

BanenTtHocTs.
DNEeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemecTBa MOIEKyIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/valentnye-
vozmozhnosti-atomov-6939437

[TonsiTue 0 AUCIEPCHBIX
cucteMmax. VIcTuHHEIEC 1
KOJUTOUJHBIE PACTBOPBI.
MaccoBas 10J1s BEIlecTBa B
pactBope

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

Knaccudukanms n
HOMCHKJIATypa
HEOPTaHMYECKUX COCAMHCHUU.
I'eneTnyeckas CBsI3b
HEOPTaHWYECKHUX BEIICCTB,
Pa3IUYHBIX KJIACCOB

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/osnovnye-zakony-
khimii-6931680

Knaccudukanms xumuaecknx
peakuuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMs U
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/osnovnye-zakony-
khimii-6931680

CKopocTb peakIyi.
OOpartuMsble peakluu.
XHUMHYECKOE paBHOBECUE

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

6995740/skorost-khimicheskoi-reaktcii-

faktory-vliiaiushchie-na-skorost-
reaktcii-6964759



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/osnovnye-zakony-khimii-6931680
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[TpakTuyeckast padora Ne 1.

10 Pemenne
AKCIICPUMEHTAJIbHBIX 33724 10
Teme "XuMuueckas peakuus'.

DNeKTpoNIUTHYECKAs
puccouunanus. lloustue o https://www.yaklass.ru/p/himija/11-
BoIopoHOM Mokasarese (PH) klass/khimiia-rastvorov-

11 pactBopa. Peakniun noHHoro 7109506/elektroliticheskaia-
obmena. ['maponus dissotciatciia-vodorodnyi-pokazatel-ph-
OpraHHYECKUX U rastvora-7048767
HGOpF&HH‘I@CKI/IX BCIICCTB
OxkucIuTenpHO- HAxace o

https://www.yaklass.ru/p/himija/11-
BOCCTAHOBUTEJIbHBIC PEAKITUH. — ——

12 oHsTIE 06 AICKThOMHAC klass/khimicheskaia-kinetika-

R . 6995740/okislitelno-vosstanovitelnye-
pacIIaBoOB U PacTBOPOB COJICH reakticii-6984764
O06001enue u

13 CHCTeMaTH3anus 3HaHuH 1o
pazneny «Teopernueckue
OCHOBBI XUMHUI
MerTamiel, UX ITOJIOKEHHE B
[Iepuoanueckont cucreme o

https://www.yaklass.ru/p/himija/11-
XUMHYECKHUX 31eMeHTOB /JI. . .
14 MeHe1eera i 0coBeHHoCTH klass/kharakteristika-metallov-
A 5 7200709/metally-obshchie-svoistva-
cTpoeHus atoMoB. O01Me metallov-7183914
¢u3nueckue cBoiicTBa
METAIIOB
https://www.yaklass.ru/p/himija/11-
CIuiaBbl METAJIIOB. . ;
15 klass/okislitelno-vosstanovitelnye-

DNEKTPOXUMHYECKUN PsiL

protcessy-7170109/khimicheskaia-i-
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HaIIpsHKEHUH METaJUIOB

elektrokhimicheskaia-korroziia-
sposoby-zashchity-metall -7161830

XUMHNYECKUE CBOUCTBA
BOKHEUIIINX METAJIIOB

https://www.vaklass.ru/p/himija/11-
klass/kharakteristika-metallov-

16 (narp HUH’ KA, Kavm’uml’ 7200709/metally-obshchie-svoistva-
MarHui, aJllOMUHUN) U UX metallov-7183914
COETUHEHUN
X UMIHeCKIE CBORCTEA XPDOMa https://www.yaklass.ru/p/himija/11-
17 _ poMa, klass/kharakteristika-metallov-
Meau 1 X COCIMHCHUH 7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-
18 XHUMHYECKHE CBOMCTBA IIMHKA, klass/kharakteristika-metallov-
’Kejie3a U UX COeTUHEHUN 7200709/tcink-i-ego-soedineniia-
7224311
3akpernseHue TeMbI
19 " n
Mertanibsl
Hemeramiel, ux nmonosxkeHue B o
v o https://www.yaklass.ru/p/himija/11-
€pHOJINYECKON CUCTEME .
20 xinaeckix aemertos 1. M klass/kharakteristika-metallov-
M n 6 T 7200709/metally-obshchie-svoistva-
eHIIeJIeeBa 1 OCOOEHHOCTH metallov-7183914
CTPOECHUS aTOMOB
duznueckue cBoiicTBa o
https://www.yaklass.ru/p/himija/11-
HEMETAJUIOB. AJUIOTPONUS .
21 HeMeTaIIoB (Ha mpHMepe klass/kharakteristika-metallov-
1 p p 7200709/metally-obshchie-svoistva-
KHCJIOpo/ia, cepbl, hocdopa u metallov-7183914
yriiepoia)
X o https://www.vaklass.ru/p/himija/11-
UMHUYECKHE CBOUCTBA N
klass/kharakteristika-nemetallov-
22 raJloreHoB, CEPhl U UX

COETUHEHUN

7269055/nemetally-viia-gruppy-
7265030
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23

24

25

XHUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 UX COeTUHECHHMIA

XUMHYECKHAE CBOMCTBA
yriIepo/ia, KpeMHHS M X
COETUHEHUN

[IpumeneHne BaxKHEUIINX
HEMETAIIJIOB U UX COSAMHEHUN

https://www.vaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-va-gruppy-7265028

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-
7265027

26

27

28

O06o0061ieHue U
cHCTEeMaTH3aInsI 3HaHUH 110
Teme «HemeTamaey.
Boluucnenus no ypaBHeHUSIM
XUMHYECKUX PEaKIui u
TEPMOXUMHUYECKUE PACUETHI.
MOJIrOTOBKA K KOHTPOJIbHOM
pabore.

ITpakTuueckas pabora Ne 2.
«Penrenue
AKCIIEPUMEHTATIbHBIX 33/1a4 110
TeMme "MeTtamiel" 1
"HemeTamanr"»

KonrtponbHas pabora no

TeMaM «MeTalbl» U
«Hewmertamnmb»

29

Pabora Hajg ommoOkamMu.
Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heopranuueckue u

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c11/75937/
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OpFaHI/I‘-IeCKI/Ie OCHOBAaHUA

AmboTepHbie http://s_chool—
collection.edu.ru/catalog/rubr/d05469af-

HeOpFaHI/I‘ICCKI/IC nu

OPIraHUYCCKHUEC COCINHCHUA 69bd-11db-bd13-

30 P A ' 1 0800200c9¢11/75938/2http://school-
I'enerrrieckas cBssk collection.edu.ru/catalog/rubr/d05469af-
HEOPraHUYeCKUX U 69bd-11db-bd13-

OpraHMMCCKUX BCIICCTB 0800200c9¢11/75939/?
POJII) XUMHUHU B O6€CH€‘-I€HI/II/I htt // h |
. p://school-

31 SKOHOFH%CKOHZ . 1 collection.edu.ru/catalog/rubr/d05469af-
3HepFeTI/Iq€CKOI/I U ITUIIICBON 69bd-11db-bd13-
GesonacHoCTH, pasEHTHH 0800200c9¢11/75940/?
MEIULIMHBI
YenoBek B MuUpe BEUIECTB U

32 MaTepHasioB. XUMHS U 1
3JI0pPOBbE YETIOBEKA

33 Tect 1

OBIIEE KOJIMYECTBO YACOB 33

I10 ITPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

o Xwuwmws, 11 xknacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

- Xumus. Meronuueckue pekomennanuu. [Ipumepusie padboune nporpammsl. 10-
11 KJIACChI O.C.I'abpuensH., C.A.Cnagkos., M. [Ipoceemienue.
- «OOmas XxuMusi B TecTax, 3ajayax, ynpaxHeHusx. 11 kmaccy». (YuebGHoe
nocodue) O. C. I'abpuensn, M. I'. OctpoymoB, A. I'. Brenenckas.M.,/poda
- «Xumus. 11 kmnacc. ba3zoBeiil ypoBeHb». KOHTpoIIbHBIE U IPOBEPOUHBIE PAOOTHI.

(Yuebnoe nocobue) 0O.C. ["abpuensn u np.M.,JIpoda.
- «XuMuYeckuil skcnepuMeHT B mikosie. 11 kmacey». (YuebGHoe mocoOue).
O.C.I'aGpuensH., JL.I1.Batnuna., M., Hudo.
- Xumus. 10  wmacc.  baszoBweii  ypoBenpr  (YueOnmk), O.C.

INa6puensn., 1.I.OctpoymoB.,, C.A. CnaaxoB. M., IIpocsemenne, 2021
- «OOmas xuMusi B TecTax, 3agadax, ympaxHeHusx. 10 kmacc». (YueOHoe
nocooue) O. C. Tabpuensn, HN. I'. OctpoymoB, A. I. BaeneHckas.
- «Xumus. 10 knacc. ba3zoBeiil ypoBeHb». KOHTpoIIbHBIE U TPOBEPOUHBIE PAOOTHI.

(Yuebnoe nocobue) 0O.C. I"abpuensn u np.M.,JIpoda.
- «XuMmudeckuit skcrepuMeHT B mkose. 10 kmaccey. (YyeOHoe mocoOue).
O.C.I'aGpuensH., JL.I1.Batnuna., M., Hudo.
JTAHHBIC

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-

0800200c9c10/
https://resh.edu.ru/subject/29/10/

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