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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrpPaMMBbl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TnoNOXeHu «Crtparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3alMM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanuzyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUsI CPeCTBAMU YYEOHOTO
npeaMera «XHUMUS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4E€TOM CHeuuPUKA HAyKd XUMUH, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOMX 1ened W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpHI.
OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHATBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJIOBeKa, KOTopoe (popMUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU KaXIO0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHLOUIIAMUA CPEJHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOUEHHS B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMuUpoBaHa B IMporpamMme MO XHMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUHW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
HNEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3MIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMUYECKHUX PEAKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
NPUMEHATh €€ JUIsl TIOMOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAaHUS
bunocockux uaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPIaHHYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBbIMH (paKTaMU M TEOPETUUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX MpodiieMm, a
Tak)ke MpodsieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4JaronMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHbIX JACHCTBUH, HUMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a H
00paboTku nHpOpMaIK, HEOOXOIUMBIX IJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIepKaTeJIbHOM XapaKTePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaK BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIIOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMECHHIA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKa IeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPETNolaBaHNM XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOYTECHHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp)KaHUusl OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJCIONIET0 HE
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCEHEHHUS WX B PEANTbHOU >KU3HU
JUTSL pETIIEHUs TPAaKTUYECKHUX 3a]1a4.

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

amanTanusi 0OyJaromMxcsl K yCIOBUSIM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYyYalOmMXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEpPCATbHOEC 3HAYEHWE IS Pa3jIUYHBIX BHJIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHUH, a TakKXKe JJs OIEHKH C TO3MUIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIONOIB30BaHNUs, TIOTIOIHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MNPUOOPETEHUs OIbITa
WCTIONIb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MpeAMET «XHUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BOKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3T1aH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHE CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMK THMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHsSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Toayon:
cocmaes,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIepUMEHTAIbHbBIE METOJbl W3Y4YEHHUS BEIIEeCTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuéTHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
rajJjor€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIIECHT JTUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKLIMHU), TIOJyYeHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuauHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne U XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHHUS BEIIECTB M HX IPEBpALICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCIHCTBHE TIJIMLEPUHA C
runpoxkcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHA —
MOJIMMEPU3ALUS U MOJTUKOHEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUNA:
O3HAKOMJIEHHE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISECTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, KiIacCU(PUKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHINEBbIE TMPOIYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI 37IeMeHT. AToM. Sapo aroma, H30TONbL. ODJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[lepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cuCTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIJIOKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePpUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKOW CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsl, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBII © JOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHWYECKHUX BEILIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabimun «[lepuoanueckas cucremMa XxuMmuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUMM HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiX (akTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUSI «MACcCOBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxkenune HemetaiuioB B llepuomnueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJOoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000J0YEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIEPUMEHTANbHBIX 3a7a4, HAOJIOJEHHEe M OINUCAHHE JEMOHCTPAllMOHHBIX U
71a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEpPUATIOB: BaXXHEWUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

XuMus M 3I0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 MCIOIb30BaHUs MpPEnapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKor XxuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCHU(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



®duzuka: MaTepus, IHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IHIEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCSL TPOTPAaMM CpPEIHEro oOlEero o0pa3oBaHusi (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-mMeTonuyeckol OCHOBOM  Jiis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJICTIEHBI CICAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMH K O0YyUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JTOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [E€ATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIMNO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MOpeaMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIBbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJTHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M TOCIEAYIOIIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XMMHUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCJEACTBUNA M HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpeHUs);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIIYAIbHOW TpPAEKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHUs. BOIIPOCOB PALlMOHATIBHOIO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE Kak O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOdJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHNHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTBHBIX TPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON JKU3HU KaXKIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



NoJydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHS! SBJICHUN OKPYKAIOIIEro MUpPa U
MPOUCXOSIINX B HEM U3MEHEHUHN, YMEHHUSA JIeJaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATENbCKON NEATEIIBHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax NpodeccHOHATbLHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHUKATUBHEBIE,

PETYISITUBHEBIE), o0ecreynBaoIme dbopmupoBaHue (yHKUIHMOHABHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICCTBUS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JelCTBUSL:

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

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HaAOI0JaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3ajay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TMOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEl pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIUN B
X07ie 00Cyk/1eHHUs 1 OOMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENAOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b dexTuBHBIN Ccroco0 HMX pereHuss ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BCIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHA O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
U 3KOJIOTHYECKH OOOCHOBAHHOIO OTHOILUEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUILIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCANMHEHUS, MOHOMEpP, MOJHMMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS MPUYMHHOCTA U CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

Cc()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU MOHITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COETHMHEHMIA;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHAJJICKHOCTb HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cuctematuyeckoil Homenknarype (IUPAC), a takxe NpUBOAUTH TpUBHAIbHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJIECHTJIMKOJb, TIULEPUH, (EeHON, (popmaniblerus, aueTaibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPAa3IHMUHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, NPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AaMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PpEaKIHUil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUS 110 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O00OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUsl C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TIOJTyUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHHUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIhTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHer u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas u HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMacCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIC MPU3HAKH TMOHITHA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (GOpMyd  BEIIECTB M  YPaBHEHMM XHMMHUYECKUX  PpEaKIuH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAs!, METAJUIMYECKAs), XapaKTep Cpelpl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
W. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, Mcnoiib3ys MNOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB W MX COEIVHEHHU
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHeW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOIIIE
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBHUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3naerctsus (nmpunuui Jle llatense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOU KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIHUINAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIIOIb30BaHUEM
MOHATUSI «MaccoBas JOJIs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPpU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B pEaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIO M J1TabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXe IMpaBuia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENICNICHHE Cpelbl PacTBOPOB BEUIECTB C TMOMOINBID YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJad IO
temam «Metauib»y U «HeMmetayibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPH OOPAIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUH COOTBETCTBYIOIIUX peakuuii U (POpMynupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyl0 U3 Pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHHUSI B OBITY M TPYHOBOH MESITEIBHOCTH B IIENISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPEIHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS. CJICTIBIX H  CJIA0OBHUIAIIMX OOYYalOUIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBO 9acoB DJIeKTPOHHbIE JesITeJIbHOCTh
No 11/ HaumenoBanue pa3jaesioB Kourpoan Ipakruyec  (uudposeie) yuyuTess ¢ y4eToM
°n/m
U TE€EM NPOrpaMmbl Bcero HbIE KHe o0pa3oBaTe/bHbIE NporpamMmmsI
padoThl padoThI pecypchl BOCIIUTAHUS
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
Buneoypoku VYcranaBiuBaTh
https://videouroki.net/video/hi JIOBEPUTEIILHbBIE
miya/10-class/himiya-10-klass- =~ OTHOIICHUS MEXIY
. fgos/ Yueonuk dokcdo WUTEJIEM U
[IpenMet opranuyeckoi . ‘(1). pg v
https://foxford.ru/wiki/himiya oOyuaroumucs,
xumuu. Teopusi CTpoeHUS
1.1 . 3 0 0 OTKpbITast XUMHUS CHOCOOCTBYIOIINX
OPTraHUYECKUX COCTUHEHUM https://chemistry.ru/ NO3UTHBHOMY
A. M. byrneposa Bub6mnoreka LIOK BOCIIPUATUIO
https://lesson.edu.ru/ 00y4arOLNMHUCS
POIII TpeboBaHUi 1
https://resh.edu.ru/subject/ npochO yauTeNs.
[ToOyxnath
Wroro no pazneny 3 o0yJaronmxcs
Pasnen 2. Yraesonopoabt cobmozats Ha ypoke
OOUIETPUHSATHIE
BHHGOYPOKH . _ _ HOPMBI TTOBEJICHUS,
ht'tps.//v1deouro¥<1.pet/v1deo/h1 NpaBmIa OOIIEHNs
mivya/10-class/himiya-10-klass- CO CTApUIMH
71 [IpenenbubIC ) 0 0 fgos/ YueOnux d®oxchopn (yauTensmm) u

YIJIICBOAOPOALI — AJIKAHBI

https://foxford.ru/wiki/himiya
OTKpbITast XUMHUS

https://chemistry.ru/
bu6mmoreka [JOK

CBEpPCTHUKAMH
(oOy4arommmucs).
[TonnepxuBars B




22

HenpenensHueie
YIJIEBOAOPOABL: AJIKEHBI,
aJIKaIMEHBbI, AJIKUHbI

https://lesson.edu.ru/
POIII
https://resh.edu.ru/subject/

Buneoypoku
https://videouroki.net/video/hi
mivya/10-class/himiya-10-klass-

fgos/ Yuebnuk ®oxchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHUS
https://chemistry.ru/
bubmuoreka [JOK
https://lesson.edu.ru/

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

2.3

Apomarnyeckue
YTJIEBOAOPOABI

Buneoypoku
https://videouroki.net/video/hi
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https://lesson.edu.ru/

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

32

Anpaeruasl. KapOoHOBBIE
KUCTOThI. ClioKHBIE YPUPBI

Buneoypoku
https://videouroki.net/video/hi

miva/10-class/himiva-10-klass-

fgos/ Yuebnuk dokchopn
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS
https://chemistry.ru/
bubmuoreka [JOK
https://lesson.edu.ru/

POII

SKCIEIUINH U T.1I.
3amumare
JIOCTOMHCTBO U
UHTEPECHI
oOyJaromuxcs,
MIOMOTaTh JIETSIM,
OKa3aBIIUMCS B
KOH(JIUKTHOM
CUTYaIUu W/UIu
HEOIaronpUsATHBIX
YCIIOBUSIX.




3.3 VYriaeBoasl 3

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

Buneoypoku
https://videouroki.net/video/hi
mivya/10-class/himiya-10-klass-

fgos/ Yueonunk doxchopa
https://foxford.ru/wiki/himiya
OTKpBITasi XUMUS
https://chemistry.ru/
bubmuoreka [JOK
https://lesson.edu.ru/

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

Hroro no pazgeny 13

Pa3znen 4. A3oTconepkamue OpraHudecKkue coeuHeHust

41 AMUHBI. AMUHOKHCIIOTBEL. 3
' Benku

Hroro no pazneny 3

Buneoypoku
https://videouroki.net/video/hi
miva/10-class/himiva-10-klass-
fgos/ Yueonnk doxchopa
https://foxford.ru/wiki/himiya
OTKpBITast XUMHS
https://chemistry.ru/
bu6nmoreka [JOK
https://lesson.edu.ru/

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

Pa3pnen S. BeicokomMoJieKy aIsIpHbIE COCIMHECHUS

5.1 [Tnactmaccel. Kayayku. 2

Buneoypoku




Booxna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://videouroki.net/video/hi
miya/10-class/himiya-10-klass-
fgos/ Yuebuuk ®oxchopn
https://foxford.ru/wiki/himiya
OTKpBITasi XUMUS
https://chemistry.ru/
bu6mmoreka [JOK
https://lesson.edu.ru/

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




11 KJIACC

KoanuectBo yacos DJIeKTPOHHBIE JesiTeIbHOCTH YYHUTEJIA €
No /it HanmenoBanmue pa3zjiesion Konrtpoa Ipakruy (uu¢posBbie) Y4€TOM NMPOrpaMMbl
H T€M NPOrpaMmbl Bcero bHbBIE ecKue o0pa3oBaTe/ibHbIE BOCIIUTAHUSA
padoThI padoThl pecypcbl
Paszgen 1. Teopernueckue 0CHOBbI XUMUM

CrpoeHue aToMOB. bubnmoreka [JOK YcranaBnuBaTh

[Tepuoanueckuii 3aKoH u https://lesson.edu.ru/ JIOBEPUTEIIbHBIC OTHOLLICHUS

Ilepronnueckas cucrema POIII MEXIY YUYUTEIIEM U

XUMHYECKHX d71eMeHTOB /1. https://resh.edu.ru/subject/ 00y4aromuMuCs,

U. MenneneeBa Bueoypoku CIOCOOCTBYIOLIUX
https://videouroki.net/video/hi TTO3UTHBHOMY BOCIPHATHIO
miya/10-class/himiya-10-klass- ~ ©OOYIarommmucs
fgos/ Yue6uuk dokcdopa TpeOoBaHU U MPOCHO

1.1 3 0 0 https://foxford.ru/wiki/himiya YHATCIIA.
OTKPBITAS XHUMHUS [ToOyxnate oOyuaronmxcs
https://chemistry.ru/ BITP cobmonaTh Ha ypoke
EI'D xummus https://vpr- OOWCTIPHHATHIC HOPMBI
ege.ru/vpr/11-klass/khimiya TOBC/ICHHA, TIpaBrIa
. . OOIIEHUS CO CTApPIIUMHU
OTKpBITHIN OaHK 3aJaHUI
(yuutensimu) u
EI'D
. CBEPCTHUKAMH
https://f1p1.r.u/ege/0tkrvtvy— (o6yarommmucs).
bank-zadaniy-ege
[TonnepxuBath B 1€TCKOM
CTpoeHue BeliecTna. bu6nuoreka [IOK KOJUIEKTHBE JIENOBYIO,
MHoroo6pasue BEIECTB https://lesson.edu.ru/ pyKeIOOHYI0 aTMochepy.
1.2 4 0 0 POl CtpouThs BOCIUTATENBHYIO
https://resh.edu.ru/subject/ JEATEIBHOCTh C Y4ETOM
Buneoypoku KYJIbTYPHBIX pa3Iuauid
https://videouroki.net/video/hi JIETE, MOJTOBO3PACTHBIX U




miya/10-class/himiya-10-klass-
fgos/ Yueonuk doxchopn
https://foxford.ru/wiki/himiya
OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya

OTKpBITHIN OaHK 33 aHUI
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

XUMUYECKUE PEAKIIUU

1.3

Uroro no pazgeny

Pa3nes 2. Heoprannueckasi XuMust

13

bubnnoreka IIOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi
miya/10-class/himiya-10-klass-
fgos/ Yuebnuk ®okcdopa
https://foxford.ru/wiki/himiya
OTkpbITast XUMUS
https://chemistry.ru/ BITP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya
OTKpBITHIN OaHK 3aaHUI
ETD
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

UH/IMBUYaJIbHBIX
0COOEHHOCTEH.
[IpuBnekats BHUMaHKE
o0yJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YPOKe
SIBJICHHI, IOHSTHH,
IPHUEMOB.

AHanu3upoBaTh peagbHOe
COCTOSIHHUE 11 B y4eOHOM
KJ1acce/ rpytrme.
[ToOy:xnate oOyuarommxcs
co0iroaaTh Ha ypoke
HNPUHIUIBI y4eOHOH
JTUCLUIUIMHBL U
caMOOpraHU3aIUH.
OpraHu30BbIBaTh
9KCKYpPCHUH, TOXOJIBI,
SKCHEUIUH U T.II.
3amumaTb JOCTOMHCTBO U
MHTEpEChl 00yJaromxcs,
MIOMOTaTh JIETSIM,
OKa3aBIINMCS B
KOH(IMKTHOW CUTYaIuu
W/WI1 HEONMAaronpUsATHBIX
YCIIOBUSIX.




2.1

MeTtanibl

bu6nmoreka [IOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi
miya/10-class/himiya-10-klass-
fgos/ Yuebnuk doxchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiva

OTKpBITHIN OaHK 33aJaHUI
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

22

Hewmeramnel

bu6mmoreka [IOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi
miva/10-class/himiva-10-klass-
fgos/ Yueonuk doxchopn
https://foxford.ru/wiki/himiya
OTkpbITast XUMUS
https://chemistry.ru/ BITP
EI'D xummus https://vpr-
ege.ru/vpr/11-klass/khimiya




23

CBs13b HCOPraHU4YCCKUX U
OpTraHU4YC€CKUX BEIICCTB

OTKpHITHIN OaHK 3aaHUH
EID
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege
bu6nmoreka [IOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Bupneoypoku
https://videouroki.net/video/hi

miya/10-class/himiya-10-klass-
fgos/ Yuebnuk ®okcdopa
https://foxford.ru/wiki/himivya
OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiva

OTKpBITHIN OaHK 3aaHUH
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Hroro no pazneny

Pa3zgen 3. XumMus u :Ku3HL

17

3.1

XUMHS U KU3Hb

bu6mmoreka [IOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi




miya/10-class/himiya-10-klass-
fgos/ Yueonuk doxchopn
https://foxford.ru/wiki/himiya
OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya

OTKpBITHIN OaHK 33 aHUI
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne KoanuectBo yacon Jara
DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
n/  Tema ypoka Becer  Konrpoabunl  IIpakrnyecku  M3y4YeHH pecypeht
Il 0 e padoThbl e padoThbI A
[Ipeamer bu6nmoreka [IOK
OPraHUYEeCKON XUMHUH, https://lesson.edu.ru/lesson/a9f3d191-5ele-
e¢€ BO3HMKHOBEHHE, | 4e24-ac02-efb16fa49f6a
pa3BUTHE U 3HAYECHUE PoOII
https://resh.edu.ru/subject/lesson/6149/start/1703
88/
Teopus crpoeHus
OpraHUYEeCKUX bubnmnoreka [HOK
coenuHeHu A. M. 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-
Bbytneposa, e€ 4c59-9dcf-20517ae4b52e
OCHOBHBIE€ MOJIOKEHUS
Knaccugukanus u bubmuoreka [JOK
HOMEHKJIaTypa | https://lesson.edu.ru/lesson/726ee099-e1a9-
OpraHUYECcKUX 410f-b8be-b4cb589aeadl
BEIIECTB.
AnkaHbl: cocTaB U bu6nuoreka [IOK
CTPOEHHE, https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTHUECKUN psifl | 473c-b3d7-ed82fcaddd02
PO
https://resh.edu.ru/subject/lesson/6151/start/1499
93/
MertaH u 3TaH — 1 bu6nuoreka [IOK




MpOCTEUIINE
MpEACTaBUTENN
aJIKaHOB

AJKEHBI: cOCTaB U
CTPOCHHE, CBONCTBA

https://lesson.edu.ru/lesson/9641927f-bbc8-
44b9-b3ea-81a2be75c47a

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfb9399

6 POII
https://resh.edu.ru/subject/lesson/5412/start/2125
63/
OTUIIEH U IPOIUIIEH bubnmnoreka [HOK
— TmpocTeume https://lesson.edu.ru/lesson/05ab5925-ba8e-
7 IpeJICTaBUTENN 499e-840b-70bSe8db71ae
AJIKEHOB POIII
https://resh.edu.ru/subject/lesson/5412/start/2125
63/
[IpakTnueckas padora
No 1. «ITonnyyenue brbmmorexa LOK
8 R R — https://lesson.edu.ru/lesson/399fdd 14-4bal-
. 48e5-a428-dae10d492c6be
€ro CBOMCTBY
ggiiizzizl' bu6mmoreka [JOK
9 CHHTETHIECKORo https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-
ae01-a983b95b854a
KaydyKa ¥ pe3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH bubmmorexa [JOK
10 CTPOEHUS, https://lesson.edu.ru/lesson/05¢9a929-6741-
TOMOJIOTHUYECKUHN PSII. 4d7c-84b5-009292468356
AnerumeH.
11 Beruucnenus no




YpaBHEHUIO
XUMHYECKON peaKkuu

ApeHbl: 6eH301 1

TOJIy0J1. TOKCHYHOCTh
apeHoB

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4

12 PoOII
https://resh.edu.ru/subject/lesson/4775/start/1504
94/
['enetnyeckas cBs3b
13 YIIIEBOIOPOOB,
MPUHAJJISKAIINX K
Pa3JIMYHBIM KJlaccam
[Ipupoanbie bubnmnoreka HOK
HWCTOYHUKHU https://lesson.edu.ru/lesson/99557a5e-2221-
14 YIJIEBOAOPOIOB. 43e0-97b8-983de535¢c44d
PolI
https://resh.edu.ru/subject/lesson/6148/start/1704
61/
IIpuponusie bubnuoreka [JOK
15 UCTOYHUKHU https://lesson.edu.ru/lesson/99557a5e-2221-
YTJIEBOJOPOIOB. 43e0-97b8-983deS535c44d
KonrponbHas pabora bubnuoreka [JOK
16 10 paszeiny https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-
«YTneBogopoab» 8ea5-44d63cccf518
[IpenensHble bubnmnorexka HOK
OJIHOATOMHBIE https://lesson.edu.ru/lesson/5439¢18b-7440-
17 crnupTel. Bonoponnas 4b61-bf84-c04fa471694f

CBA3b

POIII
https://resh.edu.ru/subject/lesson/4769/start/1505




50/

MHoroaToMHbIe BuGmorexa LIOK
CIUPTHI:
18 S https://lesson.edu.ru/lesson/461aa9c8-cOef-4827-
a8e5-d12a0bedc826
[JIALEPUH
DeHOo: CTpOoCHUE bubnmorexka I[OK
MOJICKYJIBI, https://lesson.edu.ru/lesson/649883b8-7c51-
buznueckue u 4£16-896e-10a2278b08f1
19 .
XUMHUUYECKHE CBOMCTBA, POIII
MIpUMEHEHHUE https://resh.edu.ru/subject/lesson/5727/start/1505
71l
AJbIeTHIBI: bu6mmoteka [IOK
dbopmanberua u https://lesson.edu.ru/lesson/8664b319-0ba3-
20 aneTanbIeTul. 4945-b076-cb7ae5858b90
AneroH POII
https://resh.edu.ru/subject/lesson/4776/start/1506
04/
OZIHOOCHOBHBIE bubmmorexa [JOK
21 npeenbHbIe https://lesson.edu.ru/lesson/b4feaa04-3438-
KapOOHOBBIE KUCIIOTHI 4b57-a3ec-ba0f91fe63c0d
[IpakTnueckas pabora
2 Neo 2. «CpoiicTBa
pacTBOpa YKCYCHOM
KHCIJIOTBD»
CreapuHoBas u
OJICMHOBAsI KUCJIOTHI,
23 KaK IIPEICTABUTENN

BBICIIHUX Kap6OHOBBIX
KHUCJIOT




Mp11a Kak coJiu
BBICHINX KapOOHOBBIX

24
KHCJIOT, UX MOIOIIEe
JICUCTBUE
CrnosxHble 3(hupsl Kak
MIPOU3BOHBIC bu6nmoreka [IOK
25 KapOOHOBBIX KUCIIOT. https://lesson.edu.ru/lesson/71ac43f2-a0d4-
M'unponus cinoxHbIX 4945-a0eb-1e59cd5f4d9f
a¢upoB
JKupsl: runponus, bubnmnoreka [HOK
26 MIpUMEHEHUE, POl
Ouosiornueckas poib https://resh.edu.ru/subject/lesson/5952/start/1506
JKUPOB 31/
YTriaeBoabl: COCTaB, bu6nuoreka [IOK
KJaccuukarms. https://lesson.edu.ru/lesson/709ce43a-deb6-
Baxueiimue 4281-963b-01d2e212d4d0
27
MPEACTaBUTENU: PO
TJIF0K03a, PpyKTO3a, https://resh.edu.ru/subject/lesson/6150/start/1506
caxaposa 87/
Kpaxman u nemronosa bubmuoreka [JOK
KaK IIPUPOIHBIC https://lesson.edu.ru/lesson/690fbb76-{94a-4{77-
73 MOJIUMEPBI bbbe-3d3ae748f716
POII
https://resh.edu.ru/subject/lesson/5413/start/1507
14/
KonTpomnsHas padora
bu6mmoteka [IOK
29 1o pasAeiy https://lesson.edu.ru/lesson/66a7bd94-2bc5-
«Kucnopoaconepxaii

HE OPraHUuvYCCKHC

4ec7-b7c7-ff893919d25a




COCAUHCHHMS
AMMWHBI: METHIAMUH U bubnuoteka LIOK
30 aHHUIIMH 1 https://lesson.edu.ru/lesson/0c608a59-4¢c69-
4481-839e-9205f201b73e
AMUHOKHUCIIOTHI . bubnuoreka LIOK
benku. https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
31 | 4873-ace0-78eca6009628
POIII
https://resh.edu.ru/subject/lesson/4743/start/1507
42/
32 Hrorosas pabora 1
OCHOBHbBIE TOHSATHUS bubmuorexa [JOK
XHMUH https://lesson.edu.ru/lesson/45b81dac-acba-
BBICOKOMOJIEKYJISIPHBIX 440e-99¢e3-14c3ba78050a
33 . 1
COCIUHCHHI POIII
https://resh.edu.ru/subject/lesson/6095/start/1508
23/
OCHOBHBIE METOIbI bubmmoteka [IOK
CHUHTE3a https://lesson.edu.ru/lesson/1600e4a4-d259-
BBICOKOMOJIEKYJISIPHBIX 4ba9-9632-994faedce366
34 . 1
COCTUHEHUH. POII
[LmacTmaccs, https://resh.edu.ru/subject/lesson/6095/start/1508
Kay4yKH, BOJIOKHA 23/
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME




11 KJIACC

Ne KoanuyecTBo yacos Jara
DJIeKTPOHHbIE N (PPOBbIE 00pPa3oBaTEIbHbIE
n/ Tema ypoka Bcer  KoHTpoJsibH IMpakTuyeck H3Y4YeHH pecypenI
Il 0 ble padoThI ue padoThbl f
bu6nmmoreka [IOK
UMICCKI STCMEHT. https://lesson.edu.ru/lesson/20b1df2e-6ce4-
435b-b6dc-5155d30a45fa
1 ATOM. DJIEKTpOHHAs 1 POII
KOHUIypaius aToMOE https://resh.edu.ru/subject/lesson/6479/start/150
989/
Mepuouseckas bubnuorexa [JOK
https://lesson.edu.ru/lesson/e7d48881-055d-
CHCTEMEA RUMITICCRIR 49da-a49c-7375¢3d033e9
2 anementos /1. U. 1 POII
Menzeneesa i ysete o https://resh.edu.ru/subject/lesson/6332/start/151
CTPOCHHH aToMa
021/
3aKOHOMEPHOCTHU bubnmnoreka [JOK
U3MEHEHMS CBOMCTB https://lesson.edu.ru/lesson/e7d48881-055d-
3 XAMUYECKHX DJIEMECHTOB | 49da-a49c-7375¢3d033e9
M UX COCOUHEHHH I10 POIII
rpynmnaM U nepuojam. https://resh.edu.ru/subject/lesson/6332/start/151
021/
Crpoenue BeniecTsa. bubnmnoreka [JOK
XumMudeckas CBSI3b https://lesson.edu.ru/lesson/2859ec02-8ecd-

4 1 4¢cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/a9¢9ab1e-e387-
4ffe-bcefb-aca9c7241b21
PO




BaneuTHOCTE.
DIEeKTPOOTPULIATEITLHOC
Tb. CTeneHb OKUCIICHUS.

[TonsATHE O TUCTIEPCHBIX
cucteMax. McTuHHBIE K
KOJUIOUJTHBIE PACTBOPBI.
MaccoBast 1o
BEILIECTBA B pacTBOPE

Kinaccudukanms u
HOMEHKJIaTypa
HEOPraHUYeCKUX
COCIUHCHHH.
I'eneTnyeckas CBsI3b

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYECKON 1
OPraHU4eCKON XUMHH.

https://resh.edu.ru/subject/lesson/5581/start/151
081/

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/12bfc348-0071-
4796-bcda-180fc6b720fe

POII

https://resh.edu.ru/subject/lesson/558 1/start/151
081/

bubnuorexa [JOK
https://lesson.edu.ru/lesson/8ae38be6-e06f-
4fae-9729-69903109f968

POIII
https://resh.edu.ru/subject/lesson/4939/start/151
134/

bubmuorexa [JOK
https://lesson.edu.ru/lesson/5e33bc30-805d-
41fe-bf72-860434145157

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/75637222-d397-
4bla-810a-cc7bca9e8alc

POIII
https://resh.edu.ru/subject/lesson/4938/start/151
107/

CKopocTb peakiyi.
OObpaTumble peakiliH.
XHUMHYECKOE
paBHOBECHE

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/fOcb5def-307e-
4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-




10

11

12

13

14

15

[IpakTrueckas pabota
Ne 1. «Bnusaue
pasIUYHBIX (DAKTOPOB Ha
CKOpPOCTb XMMHYECKON
peaKuumn

DICKTPOIUTHYCCKAS
nucconmanus. Peakiuu
HOHHOI'0 OOMeHa.
IM'maponus

OKUCITUTEITBHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [Tonstue 06
3JIEKTPOJIU3E PACILIIABOB
U PaCTBOPOB COJIEH

KontposnbHas pabora no
paszueny
«Teopernueckue
OCHOBBI XUMUN»

OO11ast XxapakTepUCTHKA
METAJIJIOB

CrnnaBbl METaIIOB.
ONEKTPOXUMHUYECKHUN
PAI HAIPSDKCHUM

bb92-35d1ab69f9ba

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/237cdb54-2787-
4817-8330-6e027b075645

bubmuorexa [JOK
https://lesson.edu.ru/lesson/8f219cef-7a8a-
44d5-b58a-b3d1b2eeb237

POIII
https://resh.edu.ru/subject/lesson/3523/start/151

161/

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale-8073-70c604e9¢c862

POIII
https://resh.edu.ru/subject/lesson/3493/start/151

213/

bu6nuoreka [IOK

POIII
https://resh.edu.ru/subject/lesson/4961/start/151




METAaJJIOB

XUMHUYECKUE CBOUCTBA

293/

BaXKHEHMIIINX METAJIOB bu6nmoreka [IOK
16 (HaTpHii, KaIHi, PO
KaJIbIIMi, MarHui, https://resh.edu.ru/subject/lesson/5814/start/151
ATFOMUHHN) U UX 239/
COEJIMHEHU
. bu6nmoreka [IOK
XHUMUYECKUE CBOKCTBA POII
17 Xpomd, Meﬂfl X https://resh.edu.ru/subject/lesson/3534/start/151
COCAMHCHHI 266/
. bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA
18 AHKA, JKeJie3a U UX POt
’ . https://resh.edu.ru/subject/lesson/3534/start/151
COCAUHCHHI 266/
[IpakTuueckas padbora
No 2. "Pemmenue bubnuorexa [HOK
19 JKCIIEPUMEHTAIBHBIX https://lesson.edu.ru/lesson/6545ec44-34¢5-
3ajJ1a4 110 TeMe 43f6-826b-a648d7d6fef7
«Metame»"
OO6m1ast XxapakTepucTruKa bubnuoteka [JOK
HEMETAJIJIOB https://lesson.edu.ru/lesson/2390b83e-a935-
20 4¢c96-bd3a-25f26d9¢1139
POIII
https://resh.edu.ru/subject/lesson/5939/start/151
320/
du3znueckue CBOMCTBA bu6nuorexa LIOK
21 HEMETAJIJIOB. https://lesson.edu.ru/lesson/cfb70c37-2784-

Annorponus

4c66-be05-b0966ditb673




22

23

HEeMeTaJuIoB (Ha
puMepe KUCIopo/ia,
cepsl, pocdopa u
yriiepoa)
XUMUYECKHE CBOMCTBA
raJloreHoB, CEPhI U UX
COEAMHEHHI

XUMHYECKHAE CBOMCTBA

azoTta, ¢pocdopa u ux
COCTUHEHUN

24

XUMHYECKHE CBOUCTBA
yriiepo/ia, KpeMHHS U X
COCTUHEHUN

25

IIpumeHeHue
BaKHEHUIITIX
HEMETAIIJIOB U UX
COCIUMHCHUI

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/cfb70c37-2784-
4c66-be05-b0966dfth673

26

O06001menue u
CHCTEMAaTH3aINsI 3HaHUH
o Teme «HemeTramisn.
Breraucnenus 1o
YpaBHEHUSIM
XUMHUYECKUX PeaKUuil u
TEPMOXUMHUYECKHUE
pacy€Tsl

27

[IpakTuueckas pabora
Ne 3. «Pemenue
AKCIIEPUMEHTAITBHBIX
3a7a4 10 TeMe

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/7c19b0ba-7815-
4db3-86f4-d0ac5b740b3b




"HemeTamas!"»

KonrponsHas pabora no

bu6nuoreka [IOK

28 TeMaM «MeTauiel» 1 https://lesson.edu.ru/lesson/029ee9f3-6675-
«Hemeramis» 4682-9ba8-7fca5cal 8277
bu6nuoreka [IOK
Heopranuueckue u https://lesson.edu.ru/lesson/35¢2be59-f1c6-
29 OpraHUYeCKHE KUCIIOTHI 46¢6-910c-462a0576d6924
1 OCHOBaHUS https://lesson.edu.ru/lesson/58903722-79bc-4b22-
b276-114fab0dd141
Andporepisie bubmuorexa [JOK
https://lesson.edu.ru/lesson/46b429e4-931c-
HEOPTATITHECe 1 43fb-a2ba-be9eObbeddef
30 ZEZ;EEEEEZIG https://lesson.edu.ru/lesson/c6cS5af9a-9645-
S 4604-9834-59151d566a61
POII
HEOPTAHMHCCINX 1 https://resh.edu.ru/subject/lesson/4960/start/151
OpPraHUYECKUX BEIICCTB
374/
Pons xuMuu B
obecnieueHHn . bubmmoreka [IOK
31 zizg:;f;::z:% " https://lesson.edu.ru/lesson/b8e4d657-2¢cc7-
. 4860-8583-9t76edc8a59f
MMHIIEBON OE30ITaCHOCTH,
Pa3BUTUU MEAUIIMHBI
gg;ifi?;::ifx(ﬁ bubmmoreka [IOK
T — https://lesson.edu.ru/lesson/f5999557-18c8-
32 4853-83a0-588bf830407a
MIPOMBIIIIJIEHHOTO

MOJIYYCHU A BaXKHEHIITHNX
BCIICCTB

POIII
https://resh.edu.ru/subject/lesson/3514/start/




POIII
33 Hrorosas pabora 1 https://resh.edu.ru/subject/lesson/3504/start/151
485/
34 XuUMUA U 370pOBbE 1
YeJI0BEKa
OBUIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

XWMHSL: OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU: TEOPUS U NTPAKTHKA!
rmocobue 11 noAroToBKHU K sk3ameHam/E.B.3s1koBa.- PoctoB /I ®denukc
Teopernyeckre OCHOBBI XUMUU: TPEHAXKEP ISl MOATOTOBKH K ET'D/
A.C.Eropos.- PoctoB u/1: ®eHuKC.

Opranunueckas xumuu: TpeHaxep s noaroroku Kk EI'9/ A.C.Eropos.- Poctos
H/1: denuke.

KontponbHo-u3meputenbHbie Matepuaibl. Xumud. 10 kiace./ Cocrt. H.IL.
Tperybosa. - M: BAKO

KoHnTtponbHo-u3MeputenbHble Matepuansl. Xumusd. 11 kimace./ Cocr. H.IL
Tpery6osa. - M: BAKO

Xumust. 10 kmacc. ba3oBeiit ypoBens. [IpoBepounbie M1 KOHTPOIbHBIE PaOOTHI/

[Ma6puensn O. C., JIsicoBa I'. I'. M: [IpocBenienne



Xumus. 11 knacc. ba3oBsiit ypoBens. [IpoBepounbie U KOHTPOJIbHBIE PaOOTHI/

["abpuensn O. C., JIsicoBa I'. I'. M: IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Tpenaxep «O0naxo 3Hauui» https://www.imumk.ru/offer/9022

Bupryansnas nabopatopust https://content.edsoo.ru/lab/subject/4/

Vpoxu xumuu Ha POIII https://resh.edu.ru/subject/29/

DNEeKTPOHHBIN 0aHK 3aJaHui 1715 OLEeHKHU (DYHKIMOHAIBHON rpaMOTHOCTH

https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

OtxkpaIThIil Oank 3ananuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

OneMeHTH! O0JIBLION HayKu elementy.ru

Hudposoii cepuc «/lomamnaue 3amanus https:/ https://media.prosv.ru/

OtkpsiTas xumus https://chemistry.ru/

BIIP EI'D xumus https://vpr-ege.ru/vpr/11-klass/khimiva

OTtkprIThiid Oank 3aganuii EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

udposoii cepBuc «5 cnam ET'O». Xumus. Moaynb 1o peieHuo TpyAHbIX 3a1a4

https://shop.prosv.ru/ya-sdam-ege-ximiya21477
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