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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpEAHEro o0mero oo0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX TnoNokeHn «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL O0YUYaIOIIMXCA CPEeACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEJIHET0 00IIero oOpa3oBaHUsl CPEICTBAMU Y4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W MPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHATIBHOIO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



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

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEOHEr0 OOLIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAaHUM Ha  ONpENeNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuu BemlecTB. CBeAeHHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBS3M, KJIACCU(DPUKAITMOHHBIX NMPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHe (YHKIMI 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyHseTcs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHUW, PENIEHUS WHTEIUICKTYAIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPIaHHUYECKOTo M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEUIEHUHU 3KOJOTMUECKUX Ipodiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcss MPUHATbIE MNPOrpPaMMOM IO XUMHUU TMOJXOIbl K OINPEAEICHHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMALK, HEOOXOIUMBIX JIJIsl MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4YeHHUs IMpelMeTa HarpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEH W3Yy4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIEH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHus OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M Cc ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JTOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEILHOCTH: PEIICHHs MpoOJieM, MOUCKa, aHaInu3a U 00paboTKK HWH(POPMAIIHH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOJHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA U aHajau3a y4eOHOU H
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TPOBEJICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM 1uIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoil XUMHUH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OPraHWYeCKHX BEIIECTB W MarepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOTE€HUPOBAHUS, TMIpaTaliH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE CHpThI). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2GupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbiM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJIa
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
IIPOBEICHHUE MMPAKTUYECKOW PabOThI: CBOIMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM TPOYKTOB PEAKIIUH).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ZICHUE U ONMKMCAHUE JTEMOHCTPALIMOHHBIX OMBITOB: A€HATypalus OelIKOB Npu
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKOM XHMUH B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAyUHbIE NIOHSTHS: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUNUHBI U €UHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOIIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC OopOuTau, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

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

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdblie 31eKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XuMUueckux saeMeHToB [I. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJISI BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoaa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B llepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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.

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

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 YEJIIOBEKA: MpaBWiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHnu4ecKord xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(UKAIMs, TEePUOANIYHOCTh, HAOIIOACHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYalOIIMMHUCSL TMPOTPAaMM  CpPEIHEro oO0uero o0pa3oBaHUs (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OMbITa MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaIaHCKOro BOCIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

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

2) NIaTPUOTHYECKOTO BOCIIUTAHUS:

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
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M TMOCTYNKU CBOMX TOBApHUILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

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

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha aKTHBHOE Y4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, THTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COUAIIBHOMN CPEBI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOJIHON Ccpejie, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIbHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHMS €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECIICUCHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUS JJIA
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
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 MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKALMU BEUIECTB H
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 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIbHBIE NIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MNPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IuyHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHSATh MeXnpeAaMeTHbie ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOIl TeMbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TP BHITIOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUS 1 0OMEHAa MHCHHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKH JJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpHs, U30MEPbl, TOMOJIOTHYECKUIN PsAZl, TOMOJOTH, YTIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux Bemects A. M. byTiiepoBa, 3aKOH COXpPAaHEHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHIIMX OPraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUS II0
cuctematudyeckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAJIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOpPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIM Ta3, Yroyib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 MCXOJIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBUiia OOpAIICHUS C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKIMU OPraHUYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alucCH ypaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
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
BEIIeCTB, TOHUMasi cMbIca Tokazatens 11K, mosicHITh Ha mpuMepax CrocoObI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, pPOJU XHMHUH B TO3HAHUU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JIEKAINIME B OCHOBE IMOHUMAHHS MPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBIBISITH XapaKTE€pPHbIC MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaKIuH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpebl B BOJHBIX pacTBOPax HEOPTraHMYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbI, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, WCIONb3ys HOHATHA «s-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKIYy HEOpraHU4YeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakimu, U3MEHEHHUIO CTEMEHEW OKHCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  PacCKphIBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelHero Bo3aeicTeus (npunuun Jle Hlarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOUIMX B peakLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1Ta0OpaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBWiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBITIOJHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE Cpeapl pacTBOPOB BEHIECTB C IOMOLIBID  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuil W (OpMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [I/JIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHUS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

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

JUIS. CJICTIBIX H  CJIA0OBHUIANIMX OOYYalOUIMXCsA: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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2.2 | Hewmeramisl

bu6nuoreka [IOK
https://m.edsoo.ru

Bubmunorexa POIII
https://resh.edu.ru
bu6nuoreka [IOK
CBs13b HEOPraHUYECKUX
R R T T— 2 https://m.edsoo.ru
' p Bubmnorexa POIII
BEIMECTR https://resh.edu.ru
Uroro no pazgeny 17
Pa3zgen 3. XuMus u ;Ku3HL
bubmuorexa [JOK
https://m.edsoo.ru
A1 X 4
3 VMU HKHSHE bubmmorexa POIII
https://resh.edu.ru
Wroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Be
er
0

Tema ypoka

KonTpoa
bHbIE
padoThI

IIpakTuye
CKHe
padoThI

Jara
u3yue
HUS

DJIeKTpOoHHbIe HU(pOoBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipenmer opraHnyecKoil XMMHUH,
€€ BOBHUKHOBEHUE, PA3BUTHE U 1
3HaUYEHUE

[Tpezentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html
Ypoxk (L{udpoast Gubnuorexa):
https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-
himiil/article Buneoypok: http://school-
collection.edu.ru/ Ypox (AKmnacc):
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217
Buneoypok (MuTepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-
himii-rol-organicheskih-veschestv-v-zhizni-
cheloveka Ypok (POLL):
https://resh.edu.ru/subject/lesson/6149/

Teopus crpoenus
OpPTraHUYECKUX COCTMHECHUN A. 1

M. bytnepoBa, €€ OCHOBHBIE

Buneoypok: http://school-collection.edu.ru/
Buneoypok
(UuaTepypox):https://interneturok.ru/book/che



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
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https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
http://school-collection.edu.ru/
https://interneturok.ru/book/chemistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-e

ITOJIOXKCHMUA.

mistry/10-klass/organicheskaya-himiya-10-
klass-rudzitis-g-e# Ypox
(Axmacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-
khimicheskogo-stroeniia-organiches -6447217
Ypok (Hudposas
oubmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-
himi/article TIpesenTanus (MHOOYPOK):
https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-
1651623.html

[IpencraBnenue o
KJIacCU(PUKAIMKA OPTaHUYECKUX
BemecTs. Homenkiarypa
(cuctemaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB.

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-
soedineniy Ypok (AdKmnacc):
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
6490554/klassifikatciia-organicheskikh-
veshchestv-6447504 Tlpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaci
ya-k-uroku-klassifikaciya-organicheskih-
soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.html

AnKaHEBIL: cOCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pan

Buneoypok: http://school-collection.edu.ru/
Vpox (Sxmnacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
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https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
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https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
http://school-collection.edu.ru/
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

fizicheskie-i-khimicheskie-svoistva-poluchenie-
i-primenenie-6890485
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 Buneoypok
(Mutepypox):
https.//interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-
molekul-nomenklatura-fizicheskie-svoystva
[Tpezentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-alkani-klass-1043265.html Ypoxk
(In¢pposas 6ubimoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-
alkal/article Ypox (POIII):
https://resh.edu.ru/subject/lesson/6151/

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

Buneoypok (MHTEPYPOK):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-metan-i-
£g0-gomoloqi-6579437 Ilpe3enTauus
(MH®OVYPOK):
https://infourok.ru/prezentaciya-po-himii-
predelnie-uglevodorodi-alkani-klass-
3137148.html

AJIKEHBI: COCTaB M CTPOCHHUE,
CBONCTBA

Buneoypok: http://school-collection.edu.ru/
VYpox (AKnacc):
https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-klass-1043265.html
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka1/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka1/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka1/article
https://resh.edu.ru/subject/lesson/6151/
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://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975

klass/uglevodorody-6579439/alkeny-
fizicheskie-i-khimicheskie-svoistva-6892975
Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-
stroenie-nomenklatura-izomeriya-i-fizicheskie-
svoystva IIpesenranus (MHPOYPOK):
https://infourok.ru/prezentaciya-na-temu-
alkeny-4069212.html Ypoxk (Lludpposas
oubmmoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypox (POI11I):
https://resh.edu.ru/subject/lesson/5412/

OTUJIEH U NPONUIEH —
MIPOCTENIINE NTPEACTaBUTEIN
AJIKCHOB

Ypok
(AKmacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-
poluchenie-i-primenenie-6895074
ITpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya_k_uroku_himii
etilen-433483.htm Ypoxk
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-
ego-gomologi-6898889

[IpakTuueckas padora Ne 1.
«[Tomyuenue sTuneHa u
U3y4eHHE €ro CBOMCTBY

[Tpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-
poluchenie-etilena-i-opiti-s-nim-klass-
257772.html Buneoypok: http://school-
collection.edu.ru/

Ankanuensl. byranuen-1,3 u
MetunOyranuen-1,3. [lonydyenue

Buneoypok: http://school-collection.edu.ru/
VYpox (AKnacc):



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-fizicheskie-svoystva
https://infourok.ru/prezentaciya-na-temu-alkeny-4069212.html
https://infourok.ru/prezentaciya-na-temu-alkeny-4069212.html
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
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CUHTETUYECKOT0 KayuyKa U
PE3UHBL.

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-
6899278 Buneoypoxk (MuTEepypoK):
https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-
tipy-alkadienov-osobennosti-svoystv-
sopryazhennyh-alkadienov IIpe3enTanus
(MH®OVYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-alkadieny-10-klass-4636620.html Ypox
(lmdporas maboparopusi):
https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHUs, TOMOJIOTUYECKHUN
psn. AneTuieH — npocTermni
MIPEACTABUTEND AJIKUHOB

Buneoypok: http://school-collection.edu.ru/
[Tpezentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-alkini-klass-1243319.html Ypoxk
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-
ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-
poluchenie-primenenie-6899279 Ypox
(Llndposas 6ubanoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/alkiny/article

Brruncienus no YpaBHCHUIO
XUMHYSCKOU pcaknuu

[Ipe3enTanus
-https://infourok.ru/prezentaciya-po-himii-na-
temureshenie-zadach-po-organicheskoy-himii-
1253110.html Buneoypoxk: http://school-
collection.edu.ru/
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ApeHbl: 6EH3011 ¥ TOIYOI.
TOKCHYHOCTH apEHOB

Buneoypok: http://school-collection.edu.ru/
Ypok(SAKmacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-svoistva-
poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-benzol-i-
ego-gomologi-6912879 Buneoypoxk
(MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-
g-e# [Ipesentanus (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himiiareni-
klass-412224.html Ypoxk (Lludpoas
oubmoreka): https://app.onlineschool-
1.ru/10-klass/himiya/aromaticheskie-
uglevodorody-il/article Ypox(P3ILI):
https://resh.edu.ru/subject/lesson/4775/

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAISKANX K PA3TUYHBIM
KJIaccaM.

Buneoypok: http://school-collection.edu.ru/
VYpok (AKmnacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-
nepredelnye-i-aromaticheskie-uglevodorody-
6892051 IMpesentamnus (MHDPOYPOK):
https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-
organicheskih-veschestv-1540148.html Ypok
(Hudposas
o6ubmmoreka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-
Kklass/article
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IIpupoHbIE UICTOYHUKHU
YIJIEBOJOPOIOB: IIPUPOAHBIN ra3
U TIONyTHBIE HE(PTAHBIE I'a3bl,
He(PTh U IPOAYKTHI €€
nepepaboTKH.

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/
chemistry/10-klass/predelnye-
uglevodorody/prirodnye-istochniki-
uglevodorodov-pererabotka-nefti Buneoypok:
http://school-collection.edu.ru/
Ypoxk(AKmnacc):https://www.yaklass.ru/p/himij
a/10-klass/uglevodorody-
6579439/uglevodorody-v-prirode-6917422
[TpesenTtauuss (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-prirodnie-istochniki-uglevodorodov-
klass-2294230.html Ypoxk (Lludpoas
oubmoreka): https://app.onlineschool-
1.ru/10-klass/himiya/kamennyj-ugol-i-ego-
pererabot/article

[TpupoHbIE HCTOUHUKHU
YTJIEBOIOPO/IOB: MPUPOAHBIN a3
U TIONyTHBIE HE(PTAHBIE Ta3bl,
He(PTh U IPOAYKTHI €€
nepepaboTKH.

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/
chemistry/10-klass/predelnye-
uglevodorody/prirodnye-istochniki-
uglevodorodov-pererabotka-nefti Buneoypoxk:
http://school-collection.edu.ru/Ypok (SIKnacc):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/pererabotka-nefti-
i-okhrana-okruzhaiushchei-sredy-6899731
[Tpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-neft-i-sposoby-ee-pererabotki-10-klass-
4072116.html Ypox (POLL):
https://resh.edu.ru/subject/lesson/6148/ Ypok
(Ilmdbpoas 6ubIMOTEKA):
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https://app.onlineschool-1.ru/10-
klass/himiya/neft-i-sposoby-eyo-
pererabotki/article

KontposbHas pabota mo
pasneny «YTIIeBOIOPOIbD)

Pemry OI'D:https://chem-oge.sdamgia.ru/

IIpenenbHble OJTHOATOMHBIE
CIMPTHI: METAHOJ U ATAHOJI.
Bonoponnas cBs3e.

[Tpesenranus (MHDPOYPOK):
https://infourok.ru/material-i-prezentaciya-k-
uroku-v-klasse-po-himii-po-teme-odnoatomnie-
spirti-836993.html Buneoypox
(MHTEPYPOK):
https.//interneturok.ru/lesson/chemistry/10-
klass/spirty/spirty-klassifikatsiya-spirtov-
predelnye-odnoatomnye-spirty-stroenie-i-
nomenklatura Ypoxk (SAkmnacc):
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/nasyshchennye-
odnoatomnye-spirty-metanol-etanol-6569756
VYpox (Hudposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirtyl/article
Ypoxk (POIII):
https://resh.edu.ru/subject/lesson/4769/

MHOroaromMHble CIIMPTHI:

OTUJICHTJIMKOJIb U TJIMIECPHUH.

Vpox (ILludposas 6ubmmoTeKA):
https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirtyl/article
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-
mnogoatomnyh-spirtov-i-fenolov Buneoypok
- http://school-collection.edu.ru/ ITpe3enTanus
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(MHO®OVYPOK)
https://infourok.ru/prezentaciya-po-himii-klass-
po-teme-mnogoatomnie-spirti-3539968.html
Ypok(SAKmnacc):https://www.yaklass.ru/p/himij

a/10-klass/spirty-fenoly-
6580873/mnogoatomnye-spirty-etilenglikol-
glitcerin-6582929

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOICTBA, IPUMEHEHNE

Buneoypok: http://school-collection.edu.ru/
Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-
mnogoatomnyh-spirtov-i-fenolov
[Tpesentauus (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-
fenoli-klass-1535601.html Ypox (Ludposas
oubnmoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/fenol/article Ypoxk
(POII):
https://resh.edu.ru/subject/lesson/5727/ Ypoxk
(AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/aromaticheskie-
spirty-fenol-6584218

Anpaerunpl: GopMaibaeTu 1
areTanpaerug. ALEeToH.

Ypok (AKmacce):
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-
6780279/aldegidy-i-ketony-6777547
Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
Kisloty/karbonilnye-soedineniya-stroenie-
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izomeriya-nomenklatura IIpe3enrarus
(MHP®OVYPOK):
https://infourok.ru/prezentaciya-po-himii-
aldegidi-i-ketoni-klass-1535664.html Ypok
(ludposas mabopaTopusi):
https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketonyl/article Ypoxk
(POII):
https://resh.edu.ru/subject/lesson/4776/

OnHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MYypaBbUHAs U YKCYCHAas

Buneo: http://school-collection.edu.ru/
[Tpezentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-karbonovie-kisloti-klass-bazoviy-uroven-
520349.html Ypox (AKnacc):
https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-
6780279/karbonovye-kisloty-karboksilnaia-
gruppa-6795067 Ypoxk (Lludposas
oubnmoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/karbonovye-
kislotyl/article Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
Kisloty/karbonovye-kisloty-stroenie-fizicheskie-
svoystva-nomenklatura

[IpakTnueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

Buneoypok: http://school-collection.edu.ru/
[Tpesenramnus (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-
uksusnaya-kislota-4703820.html

CTCapI/IHOBEUI " OJICHHOBAas

Buneoypok: http://school-collection.edu.ru/
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KHCJIOTHI, KaK MPEACTAaBUTCIIN
BBICHINX Kap6OHOBI>IX KHCIIOT

Buneoypox (MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-

g-e#

Mpb11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEE NENCTBHUE

[Tpesenranus (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-zhiri-mila-i-sms-klass-3745775.html
Buneoypok: http://school-collection.edu.ru/
VYpoxk (AKnacc):
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/myla-
sms-6876211 Ypox (POLL):
https://resh.edu.ru/subject/lesson/5952/

CnoxHble 3¢upbl KaKk
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCHOT. [ Maponn3 clnosxHbIX

3¢upoB

Buneoypok: http://school-collection.edu.ru/
VYpox (AKnacc):
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-
svoistva-slozhnykh-efirov-6813179
Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
Kisloty/proizvodnye-karbonovyh-Kislot-
slozhnye-efiry Ypoxk (Lludposas
oubmmoTeka): https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-

zhiry/article

>KI/IpLII ruapoJIn3, IpuMCHCHHUC,
Oumoyioruueckas POJIb KUPOB

Buneoypok: http://school-collection.edu.ru/
[Tpesentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-zhiri-
1728121.html Ypox (SAKunacc):
https://www.yaklass.ru/p/himija/10-
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https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
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klass/slozhnye-efiry-i-zhiry-6850158/zhiry-
6849681 Buneoypox (MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-
g-e# Ypok (LludpoBas 6ubmmoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/slozhnye-efiry-zhiryl/article
Ypoxk (POILI):
https://resh.edu.ru/subject/lesson/5952/

VYTraeBojbl: COCTaB,
KiIaccudukanus. Baxueiimmue
NPEICTaBUTEIIN: TIIOK03a,
¢bpyxTO3a, caxaposa

Buneoypok: http://school-collection.edu.ru/
[TpesenTtauus (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-krahmal-klass-2833296.html Ypox
(Lludpoas 6ubIHMOTEKA):
https://app.onlineschool-1.ru/10-
klass/himiya/uglevody/article Ypoxk
(POILI):https://resh.edu.ru/subject/lesson/6150/

Kpaxman u nemmonosa kak
MIPUPOIHBIE OJIUMEPBIL.

[Tpesentauus (MHOPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-krahmal-klass-2833296.html Ypox
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938
Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-
gidroliz-saharozy-krahmal Ypox (P3LLI):
https://resh.edu.ru/subject/lesson/5413/

KonTponbhas padota no
paznery

Pemy EI'D:https://ege.sdamgia.ru/
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https://resh.edu.ru/subject/lesson/5952/
http://school-collection.edu.ru/
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https://app.onlineschool-1.ru/10-klass/himiya/uglevody/article
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https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
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https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
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https://ege.sdamgia.ru/

«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS»

AMWHBI: METHJIAMUH W aHUJINH

Buneoypok : http://school-collection.edu.ru/
Vpox (Sxnacc):
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751 Buneoypok
(MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-
g-e# [pesentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-aminy-10-klass-4410983.html Ypok
(Lludpoas 6ubIHMOTEKA):
https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

AMHMHOKHCIOTBI KaK
am¢oTepHbIe OpraHUYECKHe
COEIMHEHMUS, NX OMOJIOTTYECKOE
3HaucHue. [lenTuant

Buneoypok: http://school-collection.edu.ru/
Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-
6853801 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/
chemistry/10-klass/belki-i-nukleinovye-
kisloty/aminokisloty-nazvaniya-i-svoystva-
aminokislot IIpesenTtamus (MHOOYPOK):
https://infourok.ru/aminokisloti-prezentaciya-k-
uroku-klass-815105.html Ypok (Hudposas
oubmmoTeka): https://app.onlineschool-
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1.ru/10-klass/himiya/aminokisloty-
belkil/article Ypox (POI):
https://resh.edu.ru/subject/lesson/4743/

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS

[Ipesentanus (MHOOYPOK):
https://infourok.ru/prezentaciya po_himii_na_t
emu_belki_10_klass-557089.htm Buneoypok:
http://school-collection.edu.ru/ Ypoxk
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-belkov-
6858170 Ypok (L{udposas
oubnmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
VYpox(P2II):https://resh.edu.ru/subject/lesson/
4743/

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUN

Buneoypok: http://school-collection.edu.ru/
Ypok
(Axmacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/0snovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-polikondensatcii-6880783
ITpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-
temu-visokomolekulyarnie-soedineniya-
3194967.html

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYIIAPHBIX
coequHeHni. IImacTMacckl,
Kay4yKH, BOJIOKHA

[TpezenTanus (MHOOVYPOK)
https://infourok.ru/prezentaciya-po-himii-na-
temu-plastmassy-volokna-i-kauchuki-
6293998.html Ypoxk (Lludposas
o6ubmmoreka): https://app.onlineschool-
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1.ru/10-klass/himiya/sinteticheskie-

polimery/article Ypok (P3LL):
https://resh.edu.ru/subject/lesson/6095/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Jlara

Bc | Kourpoa | IIpakruue JJIeKTPOHHbIE HU(PPOBLIE

Tema ypoka n3y4de

er bHbIE cKue o0pa3oBaTe/bHbIE PeCypChl
HHA

0 padoThI padoThI

[Ipe3entanus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-po-himii-na-
temu-stroenie-atoma-klass-
1984616.html BuneoypoK:
http://school-collection.edu.ru/
Ypok(AKnacce):https://www.ya
klass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-
zakony-khimii-

XUMUAYECKUU SIIEMEHT. ATOM. 6931691/sovremennaia-model-

DJeKTpOHHAs! KOH(PHUTYPAIUs aTOMOB stroeniia-atoma-6936621
Buneoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-
atoma Ypok
(POIL):https://resh.edu.ru/subje
ct/lesson/6479/ Ypox
(Ludposas

oubmoTeka):https://app.online
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https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article

school-1.ru/11-
klass/himiya/osnovnye-
svedeniya-o-stroenii-al/article

[Tepunoanueckuii 3aKOH 1

[Tepuoanueckas cucteMa XUMHUYECKUX
anemeHToB JI. 1. Menneneera, ux

CBA3b C COBPEMEHHOU TEOpHEN
CTPOEHHUS aTOMOB

Ypok
(AKmacc):https://www.yaklass.r
u/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-
6931691 /periodicheskii-zakon-i-
periodicheskaia-sistema-
khimicheskikh-elementov-_-
6948490 ITpe3enranus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-po-himii-na-
temu-periodicheskij-zakon-i-
stroenie-atoma-11-kl-spo-profil-
5494709.html Ypox

(Ludposas
oubnmoTeka):https://app.online
school-1.ru/11-
klass/himiya/periodicheskaya-
sistema-himichesk1/article

Buneoypok: http://school-
collection.edu.ru/ Buneoypox
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-
atoma

3aKOHOMepHOCTI/I N3MEHEHHMS CBOMCTB

XHUMHUYCCKHUX 3JIEMCHTOB U UX

COCIMHEHMH 110 IPYIIaM U IIEPUOJAM.

Ypok
(AKmacc):https://www.yaklass.r
u/p/himija/11-klass/osnovnye-
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https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324

3HavYeHHE MePUOINIECKOT0 3aKOHA U
CHCTEMBI XUMHUYECKHX 31eMeHTOB [[. 1.
MeHeneeBa B pa3BUTHH HAYKH

poniatiia-i-zakony-khimii-
6931691/zakonomernosti-
izmeneniia-svoistv-elementov-i-
ikh-soedinenii-po-perioda_-
6957324 I1pe3enTauus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-po-himii-
zakonomernosti-izmeneniya-
himelementov-i-ih-soedineniy-
1400406.html Ypoxk
(Ludposas
oubnmoTeka):https://app.online
school-1.ru/11-
klass/himiya/periodicheskaya-
sistema-himichesk/article

CrtpoeHnue BeniecTBa. XuMU4ecKast
CBSI3b, €€ BUBl; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb

[IpesenTanus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-himii-
obobschenie-i-sistematizaciya-
Znaniy-po-teme-stroenie-
veschestva-klass-497723.html
Buneoypok:http://school-
collection.edu.ru/
Ypox(POIII):https://resh.edu.ru
/subject/lesson/5911/
(Bugeoypox
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/10-
klass/bvvedenieb/geometriya-
molekul-ponyatie-o-teorii-
gibridizatsii
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https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
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BaneHTHOCTD.
DJIEKTPOOTPULIATENBHOCT. CTENEHb
okucieHus. Belectsa MOJIEKyISIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUS

[Ipesenranus
(MHD®OYPOK):https://infouro
k.ru/prezentaciya-k-uroku-himii-
v-klasse-valentnie-
vozmozhnosti-atomov-stepen-
okisleniya-282695.html
Buneoypok: http://school-
collection.edu.ru/
Ypok(AKmnace):https://www.ya
klass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-
zakony-khimii-
6931691/valentnye-
vozmozhnosti-atomov-6939437
Buneoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-
periodicheskij-
zakonb/valentnye-
vozmozhnosti-atomov-
himicheskih-elementov Ypoxk
(POL):https://resh.edu.ru/subje
ct/lesson/6332/

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-himii-na-
temu-dispersnie-sistemi-klass-
3453293.html Buaeoypoxk:
http://school-collection.edu.ru/

Ypox(AKnacc):https://www.ya
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https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590

klass.ru/p/himija/11-
klass/khimiia-rastvorov-
7109506/dispersnye-sistemy-
smesi-6980590 Buyeoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-
koncentraciya-dispersnye-
sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-
dispersnye-sistemy-sposoby-
vyrazheniya-kontsentratsii
Ypok (L{udposas
o6ubmoTeka):https://app.online
school-1.ru/11-
klass/himiya/dispersnye-
sistemy/article Ypox
(POL):https://resh.edu.ru/subje
ct/lesson/4939/

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnueckas CBs3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Buneoypok: http://school-
collection.edu.ru/ IIpe3enTanus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-
himicheskih-soedineniy-
1236894.html

Krnaccudukanus XuMHUECKUX peakiiui
B HEOPTaHUUYECKOW U OPraHUYECKOU
XUMHUU. 3aKOH COXPAHEHUS] MacChl
BEILIECTB; 3aKOH COXPAHEHUS U

[IpesenTanus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-
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IIPEBPALLECHNS SJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

reakcij-5540433.html
Buneoypok:http://school-
collection.edu.ru/
Ypoxk(SAKmnacc):https://www.ya
klass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740/klassifikatciia-
khimicheskikh-reaktcii-po-
raznym-priznakam-6964758
Buneoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/bklassifikaciya-
himicheskih-
reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-
effekt-himicheskih-reaktsiy
VYpox (Hudposas
oubnmoTeka):https://app.online
school-1.ru/11-
klass/himiya/klassifikaciya-
himicheskih-reakc5/article
Ypok
(POL):https://resh.edu.ru/subje
ct/lesson/4938/

CxkopocTts peakiuu. O6paTumbie

peakuun. XuMHUYECKOE paBHOBECHE

[IpesenTanus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-himii-na-
temu-skorost-himicheskih-
reakciy-klass-1040626.html

Buneoypok: http://school-
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collection.edu.ru/
Ypox(AKinacc):https://www.ya
klass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-
na-skorost-reaktcii-6964759
Buneoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/bklassifikaciya-
himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypok

(Ludposas
o6ubmoTeka):https://app.online
school-1.ru/11-
klass/himiya/skorost-
himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-
klass/himiya/obratimost-
himicheskih-reakcijl/article

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3INYHbIX (DaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

[IpesenTanus
(MH®OYPOK):https://infouro
Kk.ru/prezentaciya-uroka-himii-v-
klasse-faktori-vliyayuschie-na-
skorost-himicheskih-reakciy-
3516838.html Buaeoypoxk:
http://school-collection.edu.ru/

DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
[TonsiTHE O BOTOPOIHOM IOKa3aTese
(pH) pacTtBopa. Peakiiuu nonHoro

[Ipesenranus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-
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oOMmeHa. ['uaponan3 opraHnuecKux u
HEOPraHMYECKUX BEIICCTB

elektroliticheskaya-dissociaciya-
klass-3049118.html
Buneoypok: http://school-
collection.edu.ru/
(AKnacc):https://www.yaklass.r
u/p/himija/11-klass/khimiia-
rastvorov-
7109506/elektroliticheskaia-
dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767
Buneoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-
koncentraciya-dispersnye-
sistemy-elektroliticheskaya-
dissonaciya-
gidrolizb/elektroliticheskaya-
dissotsiatsiya-reaktsii-ionnogo-
obmena

OKHCIUTETEHO-BOCCTAHOBUTETHLHBIC
peaknuu. [ToHsATHE 00 3MIEKTpOTU3E
pacIuiaBoB U pacTBOPOB COJIeH

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/prezentaciya_okislitelno-
vosstanovitelnye reakcii_11 kla
$s-481851.htm Buneoypoxk:
http://school-collection.edu.ru/
VYpoxk (ILludporas
oubnmoreka):https://app.online
school-1.ru/11-
klass/himiya/okislitelno-
vosstanovitelnye7/article
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https://app.onlineschool-1.ru/11-
klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

KonTponbHas pabora no pazaeny
«Teopernueckre OCHOBbI XUMUM»

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

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB.
O6mue dpuznyeckue cBocTBa
METaJIJI0B

[IpezenTtanus
(MHD®OYPOK):https://youtu.b
e/sLL.30gu9gXc
Ypox(Sxmnacc):https://www.ya
klass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709/metally-obshchie-
svoistva-metallov-7183914
Buneoypok
(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/bfazovye-sostoyaniya-
vewestv-dispersnye-sistemy-
chistye-vewestva-i-smesi-
istinnye-rastvory-sposoby-
v/elektroliz Ypox (Lludposas
oubnmoTeka):https://app.online
school-1.ru/11-
klass/himiya/metally/article

CIutaBbsl METAJLIOB.
DIEeKTPOXUMHUYECKUN P
HaNpsLDKEHUNA METAJIOB

Ypox(POIII):https://resh.edu.ru
/subject/lesson/4961/
[Ipesenranus
(MHO®OVYPOK):
https://infourok.ru/prezentaciya-
na-temu-elektrohimicheskij-
ryad-napryazhenij-metallov-
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4703809.html

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

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJdui, KaJbIUuH,
MarHui, aJJlOMUHUAN) U UX COSIUHEHUN

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-himii-na-
temu-metalli-gruppi-glavnoy-
podgruppi-1919665.html

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

Ypox(AKnacc):https://www.ya
klass.ru/p/himija/11-
klass/kharakteristika-metallov-
7200709/0obshchaia-
kharakteristika-metallov-ia-iiia-
grupp-7183916
Buneoypok(MHTEPYPOK):h
ttps://interneturok.ru/lesson/che
mistry/11-klass/osnovnye-
metally-i-nemetally/metally-i-ih-
svoystva-schelochnye-metally-
schelochnozemelnye-metally-

alyumini

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U
HUX COeIUHEHUN

[Ipesenranus
-https://multiurok.ru/files/priezie
ntatsiia-na-tiemu-mietally-
pobochnykh-podgh.html
Buneoypok:http://school-
collection.edu.ru/

Buneoypok
(MHTEPYPOK):https://interne
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https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

turok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-
nemetally/perehodnye-metally
https://interneturok.ru/lesson/che
mistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-
metally

Ypok
(AKmacc):https://www.yaklass.r
u/p/himija/11-
klass/kharakteristika-metallov-
7200709/khrom-marganetc-
7224312
https://www.yaklass.ru/p/himija/
11-klass/kharakteristika-
metallov-7200709/med-i-ee-
soedineniia-7224310

XUMUUYecKre CBOMCTBA ITUHKA, JKeJie3a
" UX COCOUHCHUI

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/material.html?mid=35890
Ypok
(AKnacc):https://www.yaklass.r
u/p/himija/11-
klass/kharakteristika-metallov-
7200709/zhelezo-i-ego-
soedineniia-7224313
https://www.yaklass.ru/p/himija/
11-klass/kharakteristika-
metallov-7200709/tcink-i-ego-
soedineniia-7224311
Buneoypok
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(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-
nemetally/perehodnye-metally
https://interneturok.ru/lesson/che
mistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-
metally Ypok
(POL):https://resh.edu.ru/subje
ct/lesson/3534/

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamib»"

VYpoxk:https://kopilkaurokov.ru/h
imiya/presentacii/rieshieniie-
ekspierimiental-nykh-zadach-
po-tiemie-mietally
Buneoypok:http://school-
collection.edu.ru/

HemeTansl, ux moynoxeHue B
[Tepuoanuueckoil cuctreMe XUMUYECKUX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

[IpesenTanus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html
Buneoypok:http://school-
collection.edu.ru/
Ypok(AKmnacce):https://www.ya
klass.ru/p/himija/11-
klass/kharakteristika-
nemetallov-
7269055/khimicheskie-
elementy-nemetally-6852268
Buneoypok(MHTEPYPOK):h
ttps://interneturok.ru/lesson/che
mistry/9-klass/himiya-
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nemetallov/stroenie-atomov-i-
svoystva-himicheskih-
elementov-nemetallov Ypok
(Iluppoas
o6ubmoTeka):https://app.online
school-1.ru/11-
klass/himiya/nemetally/article
Ypok
(POLL):https://resh.edu.ru/subje
ct/lesson/5939/

dusznyeckue CBOMCTBA HEMETAIIJIOB.
AJNIOTpOnHs HEMETaJIOB (Ha IpuMepe
KHCIopo/a, cepsl, hocdopa u
yriiepoa)

IIpe3enTanus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html
Buneoypok:http://school-
collection.edu.ru/

VYpox (Hudposas
o6ubnmoreka):https://app.online
school-1.ru/11-
klass/himiya/nemetally/article
Ypok
(POL):https://resh.edu.ru/subje
ct/lesson/5939/

XHUMHUECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCIMHEHUN

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-teme-
galogeni-3923340.html
Buneoypok:http://school-
collection.edu.ru/

Buneoypok
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(MHTEPYPOK):https://interne
turok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-
nemetally/vodorod-galogeny
Ypok
(AKmacc):https://www.yaklass.r
u/p/himija/11-
klass/kharakteristika-
nemetallov-7269055/nemetally-
viia-gruppy-7265030

XuMHuyeckre CBOMCTBA a30Ta,
dbocodpa 1 UX COeTMHEHUI

IIpe3enTanus
(MH®OYPOK):https://infouro
K.ru/prezentaciya-po-himii-na-
temu-azot-i-fosfor-
6051540.html
Buneoypok:http://school-
collection.edu.ru/
Ypox(AKJlacc):https://www.ya
klass.ru/p/himija/11-
klass/kharakteristika-
nemetallov-7269055/nemetally-
va-gruppy-7265028

XHUMHUYECKUE CBOMCTBA YIIIEpO/a,

KpEMHUA U UX CO@)II/IHGHPIIZ

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-
podgruppi-2533214.html
Buneoypok:http://school-
collection.edu.ru/
Ypox(AKmnacc):https://www.ya
klass.ru/p/himija/11-
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klass/kharakteristika-
nemetallov-7269055/nemetally-
iva-gruppy-7265027

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB
U UX COCOUHEHUN

[IpezenTtanus
-https://myslide.ru/presentation/
primenenie-nemetallov

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

O00011IeHNE U CUCTEMATU3AIUS
3HaHUH 110 Teme «HeMeTanaby.
Brruucnenust mo ypaBHeHUSIM
XMMHYECKUX PEAKIUHN U
TEPMOXHUMHUYECKUE PACUETHI

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

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

ITpakTruyeckas pabora Ne 3. «Pemenune
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Hemeramsl"»

VYpok:https://multiurok.ru/files/r
eshenie-zadach-po-teme-
metally-nemetally-11-klass.html

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

KonTponbHas paboTa mo Temam
«Metamaey u «Hemetamin

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

Heopranuueckue u oprannyeckue
kucnotel. Heopranmueckue n
OpPraHUYECKHUE OCHOBAHUS

Ypok
(POLI):https://app.onlineschool
-1.ru/11-
klass/himiya/neorganicheskie-i-
organicheskie3/article
https://app.onlineschool-1.ru/11-
klass/himiya/neorganicheskie-i-
organicheskiel/article

Buneoypok:http://school-
collection.edu.ru/
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AmdoTepHble HeopraHM4ecKHue u
OpraHUYECKUEe COCTUHEHHUSI.
I'enernyeckas cBSI3b HEOPraHMUYECKUX
Y OpPTaHUYECKUX BELIECTB

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

Buneoypok(MHTYPKPOK):h
ttps://interneturok.ru/book/chem
istry/11-klass/himiya-11-klass-
rudzitis-g-e# Ypok
(POII):https://resh.edu.ru/subje
ct/lesson/4960/

Poune xuMuu B o0ecrieueHHUN
HKOJIOTUYECKOM, YHEPTeTUIECKON 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU
MCAUIIUHBI

Buneoypok:http://school-
collection.edu.ru/
IIpe3enTanus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-
3157847.html

[IpencraBienust 06 0OIMIMX HAYYHBIX
IIPUHLIMIIAX IPOMBIIUIEHHOTO
MIOJIyYEHUS] BaKHEUILINX BEILIECTB

VYpoxk (Lludposas
oubnmoTeka):https://app.online
school-1.ru/11-
klass/himiya/himicheskaya-
tehnologiya-proizvl/article
Ypox
(POL):https://resh.edu.ru/subje
ct/lesson/3514/

YennoBek B MHPC BCIICCTB U
MaTcpHraIoB

[Ipesenranus
(MH®OYPOK):https://infouro
k.ru/prezentaciya-na-temu-
himicheskie-veshestva-
stroitelnye-i-podelochnye-
materialy-4711080.html

XUMHUA U 3J0POBBEC YCIIOBCKA

[Ipesenranus
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(MH®OYPOK):https://infouro
k.ru/prezentaciya-na-temu-
himiya-i-zdorove-cheloveka-
803499.html

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1. Xumus. [Inanupyemsie pe3ynsraThl. CucTreMa 3aganuii. 8—9 Kimacchr:
nocobue A yuurenei oomeooOpaszopat. yupexaeHuit / A. A. Kasepuna, P. I'.
Wpanosa, J1. YO. Hob6potun; moxa. pen. I'. C. Kopanesoii, O. b. JlorunoBoii. —
M.: IIpocBemenne. — 2013. — 128 c.

2. Xumus. Temarnueckuit KoHTpoib. 8—9 kimaccol / A. A. KaBepuna, I'. H.
MomnuanoBa, M. I'. Caactuna. — M.: HaimonansHoe o6pa3oBanue, 2022. — 160
c. (®I'OC. TemaTuyeckuii KOHTPOJIb).

3. Hoo6potun /1. FO. KonTponupyromias pyHKIIHs MIKOJIHHOTO XMMUYECKOTO

skcriepuMenTa // Xumus B mkose. — 2017, — Ne 3.



4. Epoirun . I1., Hlumkua E. A. Meronuka perienus 3a1a4 1o XuMuu: y4eo.

mocoOue JyTsl CTYJCHTOB TIe/I. WH-TOB IO OHOJI. ¥ XUM. CIiell. — M.:
IIpocBemienue, 1989. — 176 c.

5. 3n0tHUKOB 3. I'. XUMHUYECKUM KCIIEPUMEHT KaK Celu(PUIeCKrii METO
oOyuenus // IlepBoe centsiOpsi. — 2007. — Ne 24,

6. Momuanosa I'. H., Cractuna M. I'. KonnaecTBeHHBIC OTHOIIICHUS B XUMUH
// Xumus i1 mkoJIbHUKOB. — 2020. — Ne 4,

7. Ob1ast MmeToanka o0yuenust xumuu B mikosie / P. I'. iBanosa, H. A.
I'opoaunoga, /1. FO. Jlo6potun u ap.; nox pen. P. I'. UBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas akagemusi 0Opa30BaHUs — yUUTENI0). A.A.
Kasepuna, P.I'. IBanoBa. I'n. HopmaTtuBHast 6a3a XuMuueckoro oopa3oBaHus
B CPEIHEN LIKOJIE.

8.Xumus. Pemienue 3aannii TOBBIIICHHOTO U BBICOKOTO YPOBHS CIIOAKHOCTH.

Kak nonyunts MakcuManbhblil 0amt Ha EI'D: yuel. nocobue / A. A.
Kagepuna,

I'. H. MonuanoBa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: IHTeIIeKT-

Lenrp,

2015.-216 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Ypox (POII) https://resh.edu.ru
Ypok (Hcopran) https://nsportal.ru



(AKmacc) https://www.yaklass.ru

Buneoypok (MHTEPYPOK): https://interneturok.ru
[IpesenTanus (Madoypok) https://infourok.ru
bubnuotexa [{OK https://m.edsoo.ru

[Ipesentanus (3Hanuo) https://znanio.ru

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

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

Ypok, npe3erranuu:https://multiurok.ru
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