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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
yuebHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM JTAalOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TakKKe OSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
mporpaMme MO0 XHMHUHU € YYETOM CHenu(pUKA HAyKH XAMHH, €€ 3HAYCHHS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.
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TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMUs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  ABISAIOTCS  0a30BblE€  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cQopMupoBaHa B IMpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKONM TEOPUU CTPOCHHUS OPraHMYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEOUHEHHN. B Kypce OpraHn4ecKo XUMHH IOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOoM 3peHHs B mpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TNPEAOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
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riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3aKoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBA3M XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
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 TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1ad. B 1enoM conepikanue yueOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JACUCTBHUM, UMEIOUMX ©0a30Bo€ 3HAUeHHE IJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenogaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 169 ot 01.09.2023. UcnonHutens: ManHynnuH P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 4 n3 53. CtpaHnua cosgana: 04.10.2023 15:44 =¥ TATAPCTAH



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIAMH HM3YyYCHHUs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIFOYEBBIC TOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (PYHKIIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh Croco0aMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranusi 00yJaromMxcsl K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMACT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;
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pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIUU XUMUYECKOTO COJEPKaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOpPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON obyacTu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

B 10 A knacce -34 ygaca;
B 10 b xnacce — 68 gacos;
B 11 kmacce -68 gacos.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopus CTPOCHHSI OPraHHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaMM OpraHUYECKUX BemecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
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, TOMOJIOTMYECKMM psAx. MeraH 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 TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiauMmepusauuu). [lodyyeHue CHUHTETHUYECKOIo
Kay4dyKa U pe3UHBI.

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

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb
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apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0O0pa3laMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJN: CTPOCHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOCHUE MOJEKYJbl, (U3UYECKUE W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.
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VYrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIrIEeBOAOB  (MOHO-, JH- H
nosucaxapuabl). [roko3a — 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
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJEIHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

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

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIC PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHIEHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kiacce OCYHIECTBISIETCS YEpE3 MCIIONb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaIus, MepruoJuIHOCTb, HAOIIOICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PU3MUECKUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpAalMOHAIBHOTO NUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TOMNBL. DIJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
o0pa30BaHMsI KOBAJEHTHOM XHWMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 169 ot 01.09.2023. UcnonHutens: ManHynnuH P.P. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 10 u3 53. CTpanuua cosaara: 04.10.2023 15:44 =¥ TATAPCTAH



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

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BeIIECTB. [eHeTMyecKkas CBA3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMUECKUX PEHIETOK, HAOJIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiXx (GakTOpOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuogumueckoir  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETA/UIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.
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Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
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 COCAMHEHUH.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIEHUE M OINHCAHUE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

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

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

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

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 UCIIOIb30BaHUS MpPenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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du3uka: MaTepusi, FHEPTHs, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35IMCTBEHHOE NPOU3BOACTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MMOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHON
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JIuyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
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 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbLHON CPE/IbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON CpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeU(DUKA XUMUU KaK HayKd, OCO3HaHMUs €€ 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,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
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MOJTy9aeMbI€ 3HAHUS JJIS1 aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,
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UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOWpATh OCHOBAHHWS M KPUTEPUH JJs KJIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3Iu4YHBIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM

NpcaAcCTaBJICHUA, KPUTHUYCCKHU OLcHUBATh (Vv AOCTOBCPHOCTD u
HCIIPOTHBOPCUYNUBOCTD,
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bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: MpUMEHATh MeXIpeAMeTHble ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKJ1a€MOM T€MbI B XOJ€ JUaora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUT™M JACHUCTBUH IpuU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUHU SBJICHUH
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opupoabl, B  (HOPMHPOBAHUU MBIIUICHHS M KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpPUs, H30MEPbI, TOMOJIOTHYECKAN P, TOMOJIOTH, YIJIEBOLOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHU;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO 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 COEAMHEHMS), JaBaThb KM Ha3BaHUS II0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);
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cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATHh TOJOXKECHUS TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, NUPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEepepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHME ),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM OOOpYJAOBaHUEM, a TaKXe MpaBuUiia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KA4YE€CTBEHHbIC PEaKIUU OPraHUYECKUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM 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 1pyrux);
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chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

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

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUS MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM 3JIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;
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c(OPMUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TMOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY JIf
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/A, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJUINYECKAasl, BOJOPOHAsA) B COCIUHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNpPEACIIEHHOMY KIiaccy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
N. MenaeneeBa u 1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux anmemeHtoB JI. M. MeHneneeBa, WCHONIB3ysS TOHSATHS «S-, p-, d-
DIEKTPOHHBIE opouTanm, «QHEPTETUYECKNE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpALIEHHBIE YPABHEHUSI PEAKIMIl HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;
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C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh  CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

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 POU3BOJICTBA;

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

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATh U BBITIOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbBIE pEaKUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpeACTBa MacCOBOU
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);
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chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKMUBBIC OpTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 A KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
N https://resh.edu.ru
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 0 0
https://m.edsoo.ru
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
https://resh.edu.ru
2.1 [IpenenbHble yraeBoaOpOaAbl — aJKaHbI 2 0 0
pea yE AOpOn https://m.edsoo.ru
29 Henpenenbable yrieBoaoOpoabl: alKEHBI, 6 0 1 https://resh.edu.ru
’ AJKAJNECHBI, AJIKUHBI https://m.edsoo.ru
23 ApoMaTn4ecKkue yrieBoaoposl 2 0 0 https://resh.edu.ru
24 [IpupoiHBIE HICTOYHUKH YIIIEBOJIOPOJOB U 3 1 0 https://resh.edu.ru
' ux repepaboTka https://m.edsoo.ru
Hroro no pazneny 13
Paznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://resh.edu.ru
3.1 Cruprel. ®eHon 3 0 0 b

https://m.edsoo.ru
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39 Anbneruasl. KapO0oHOBBIE KHCIIOTHI. 7 hitps://resh.cdu.ru
CnoxxHbIe A(UPBI
https://resh.edu.ru
3.3 Yriesone! 3 https://m.edsoo.ru
Uroro no pazgeny 13
Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus
4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3 https://resh.edu.ru
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKy/JIsipHbIe COeIMHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2 https://resh.edu.ru
Htoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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TEMATHYECKOE IINTAHUPOBAHUE

10 b KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
N https://resh.edu.ru
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 4 0 0
https://m.edsoo.ru
M. bytneposa
Hroro no pazneny 4
Pasznea 2. YrieBoaopoabl
2.1 [IpenenabHbIC YIIIEBOIOPOIBI — AJTKAHbI 7 1 0 hitps. resh.cdu.mu
) pea yE AOpOn https://m.edsoo.ru
HenpenenbHbie yrneBogOpOIbl: aJKEHbI,
2.2 pel yr HOPOA 8 0 1 https://resh.edu.ru
aJKaJUEHbI, aJIKUHbI
https://resh.edu.ru
2.3 ApomaTH4ecKue yriaeBog0pOabl 4 0 0
p yr AOPOL https://m.edsoo.ru
24 [IpupoaHbie ICTOYHUKH YTJIIEBOJOPOIOB U 5 1 0 https://resh.edu.ru
' ux repepaboTka https://m.edsoo.ru
Hroro no pazneny 24

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
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3.1 Cruprel. ®enon 6 0 0 https://resh.edu.ru
Anpaerunpl. KapOOHOBBIE KUCITOTHI. https://resh.edu.ru
3.2 12 0 1
Crnoxuble 3¢upbl https://m.edsoo.ru
33 VrieBoanl 6 1 1 https://resh.edu.ru
Hroro no pazneny 24
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 6 0 0 utpss reshuduny
https://m.edsoo.ru
Hroro no pazneny 6
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUSA
5.1 [Inactmaccel. Kayuyku. Bonokna 4 0 0 https://resh.edu.ru
Hroro no pazneny 4
IToBTOpEeHnE 6 1
2+
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 2
2(TecTUpOoBaHuUE)
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM un¢poBbie
Ne n/m P Kourpouabnbie IIpakTuyeckue (1udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Baxwuerime XUMUYECKUE TOHATHS U https://resh.edu.ru
1.1 7 0 0
3aKOHBI https://m.edsoo.ru
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Crpoenue BemectBa. MHOrooopasue

https://resh.edu.ru

1.2 BEIIECTB 7 https://m.edsoo.ru
1.3 XUMHUYECKUE PEAKIUU 7 https://resh.edu.ru
https://resh.edu.ru
1.4 Pacrsops! > https://m.edsoo.ru
1.5 DNEKTPOXUMHUYECKUE PEAKIIUU 6 https://resh.edu.ru
Uroro no pazgeny 31
Pa3nen 2. Heoprannuyeckasi xumust
21 MeTaiss 12 https://resh.edu.ru
https://m.edsoo.ru
https: h.edu.
2.2 Hemertamier 7 tps://resh.edu.ru
https://m.edsoo.ru
)3 CBs13b HEOPTaHUYECKUX U OPTAHUYECKUX 1
' BEIIECTB
Hroro no paszueny 20

Pa3zgen 3. XuMus 1 ;KU3HL
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3.1 XUMUS U 5KU3Hb 5 https://resh.edu.ru
Uroro no pazgeny 5
4.1 IIpakTukym. O6o0menne 11
Ha3Banue MoayJist
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IMOYPOYHOE INIVIAHUPOBAHMUE
10 A KJIACC 1 yac B HeeJ1ro

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl

Paszgea 1. TeopeTnyeckue 0CHOBBI OPraHHMYECKOM XMMHUM

IIpenmer oprannyeckoii xumun. Teopusi crpoeHusi opranuveckux coeannenuii A. M. byraeposa (3)

IIpenmeT oprannyeckoii XuMui, eé 1 HEn
1 P P ’ 1 0 0 https://resh.edu.ru
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE CEHT
Teopust CTpoeHUs OPraHUuYECKUX
. . 2 Hen bubmuoreka [JOK
2 coenunenniit A. M. byrieposa, eé 1 0 0
CEHT https://m.edsoo.ru
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o kiaccuPpUKauu
3 opraHudeckux BemiecTB. HomeHknatypa | 0 0 3 Hen bubnmnorexa [JOK
(cucremaTuveckasi) ¥ TpUBUAIBHBIC CEHT https://m.edsoo.ru
Ha3BaHUSI OPTAaHUYECKUX BEIIECTB
Pa3nea 2. YrieBogopoabl
IIpeaenbHbIe yriieBOAOPOAbI — AJKaHBI (2)
4 AJIKaHBI: COCTaB U CTPOEHUE, | 0 0 4 Hen bubnuoreka [IOK
TOMOJIOTUYECKUH PST CEHT https://m.edsoo.ru
5 MeraH u 3TaH — npocTenIne 1 0 0 1 bubnnorexa [JOK
HEJl OKT
IpeCTaBUTENN aIKaHOB https://m.edsoo.ru
HenpeneabHble yriieBoA0POAbI: aJIKEHbI, AJIKAANEeHbl, AJTKUHbI(6)
. bubnmoreka [JOK
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 0 0 2 HeJ OKT 1
https://m.edsoo.ru
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DOTUJICH U IPOIMUIIEH — MpOCTeHIne bubnmoreka [JOK

7 p P 1 0 0 3 He okT 1
MPEICTABUTEIN AITKEHOB https://m.edsoo.ru
[Tpaktuyeckas padora Ne 1. «[lomyuenue

8 p p . i 1 0 1 4 Henm OKT
STWJIEHA U U3yYEHHUE €0 CBOMCTB

1 uemeepms — 8 uacos
Anxanuensl. byraguen-1,3 u
9 METHII0 anHeZITI 3. Ilonyuenue 1 0 0 2 Hex bubmmorexa LOK
yt T v HOSI0 https://m.edsoo.ru
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJKHWHBIL: COCTaB U OCOOCHHOCTH CTPOCHUS,
. bubmuorexa [JOK

10 TOMOJIOTMYECKUH Psifl. ALETHIIEH — 1 0 0 3 Hex HOSIO

. https://m.edsoo.ru
MPOCTEHIINNA TPEICTABUTEND aJTKUHOB

1 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM 1 0 0 4 men bubnuoreka [IOK

peakuu HO510 https://m.edsoo.ru
ApoMaTnuecKue yrjieBo0poasl (2)

12 Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB | 0 0 5 Hen bubnuorexa [IOK
apeHoB HOSI0 https://m.edsoo.ru
I'eneTnyeckas CBs3b YII€BOJAOPOIOB, bubnuoreka IIOK

13 r AOPOA 1 0 0 1 Hex nex &
MpUHAIIEKAIIUX K pa3JInYHBIM KJIaccaM https://m.edsoo.ru

IIpupoaHble HCTOYHMKH YIJIEBOJOPO0B U UX nepepadoTka (3)
[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOOB:

14 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE 1 0 0 2 Hen nexk | https:/resh.edu.ru
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTIHBIC 1 0 0 3 Hen nexk | https:/resh.edu.ru
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
KonTponbHas pabota o pasnen

16 P p pasaey 1 1 0 4 gen nex https://resh.edu.ru
«¥YTI1€BOAOPOIBD)

II vemeepmo 8 uacoes
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Paznen 3. Kuciiopoacoaep:xainue oprannieckue coeTuHeHUs

Cnuprer.®@enod (3)
IIpencnpHBIC OMTHOATOMHBIC CIIUPTHI:
17 p p 1 0 0 2 HeJl SIHB https://resh.edu.ru
METaHOJ  3TaHo. BomopoaHas cBs3b
MHOroaToMHBIC CIIUPTHL: STUICHIIIUKOIb U
18 p 1 0 0 3Hen aHB  https://resh.edu.ru
[JIMIIEPUH
®deHoI: CTpOoCHUE MOJICKYJIbI, (GU3NYSCKUE U
19 p . y ¢ 1 0 0 4 yen sTHB https://resh.edu.ru
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE
Aabaernabl. KapoonoBbie kuciaotTsl. Cioxubie 3¢upsbi (7)
Anpnerunpl: (popManbaerua u
20 Gop 1 0 0 5 Hen sHB | https://resh.edu.ru
areTanabJerua. AIeToH
OIHOOCHOBHBIE IIpeJielIbHbIE KAPOOHOBBIC
21 P P 1 0 0 1 veq gpeB  https://resh.edu.ru
KHUCIIOTBI: MypaBbUHAs M YKCYCHAsI
IIpaktueckas padora Ne 2. «CBoiicTBa
22 P babe 1 0 1 2 e den
pacTBOpa YKCYCHOM KHCIOTBD)
CreapuHOBas U OJIEMHOBAsI KUCIOTHI, KaK
23 IIPEJCTaBUTENN BBICHIMX KapOOHOBBIX 1 0 0 3 uex e https://resh.edu.ru
KHUCJIOT
MEl1a KaK COJIH BBICHINX KapOOHOBBIX
24 . P 1 0 0 4 uen ¢eB  https://resh.edu.ru
KHCIIOT, KX MOIOIICE JCUCTBHE
CnoxxHbie 3(UpBI KaK MPOU3BOTHBIE 1
Hel
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 1 0 0 https://resh.edu.ru
MapTa
3¢upoB P
Kupsr: Tuaponn3, npuMEeHEHHE, 2 He
26 P P P 1 0 0 A https://resh.edu.ru
Ouosornueckasi pojb KUPOB MapTa
Yraesoasl (3)
VrieBoanl: cocTas, KiIacCHDUKAIIUL. 3 He
27 ¥ ’ ¢ 1 0 0 A https://resh.edu.ru
Baxneiimme npeacTaBuTeNN: TIIOK03a, MapTa
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¢bpykTO3a, caxaposa

Kpaxman u nemnono3a Kak nNpupogHbie

11l wemeepms — 11 uacoes

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

1V yuemeepmo — 7 uacos

28 1 0 | Hem armp ~ https://resh.edu.ru
HOJIMMEpPBI
KonTponpHas pabora mo pazueny
29 «Kucnopoaconepxaiiye opraHuuecKue 1 1 2 Hen anp
COETUHEHUS»
Pa3znea 4. A3oTconeprkamue opraHuyecKkue coeuHeHust
AMHMHBI. AMUHOKHCJI0TBI. Beaku (3)
30 AMUHBI: METUIIAMUH U aHUJIMH 1 0 3uenanp  https:/resh.edu.ru
AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE
31 OpraHUYeCKHUE COCTMHEHUS, UX 1 0 4 nen anp https://resh.edu.ru
Ouosiornyeckoe 3HaueHue. Ilentuapt
32 bestic kak mpHpojHbie 1 0 2 Heg Masa | https://resh.edu.ru
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS
Paspnen S. BeicokoMoJIeKy I pHbIE COeAUHEHUS
ITnacrmaccenl. Kayuyknu. Bosokna (2)
33 OCHOBHbIE MOHATHS XHMHH . 1 0 3 "Hex mas https://resh.edu.ru
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METO/IBI CHHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COECAMHEHUN. 1 0 4 ven mast | https:/resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

2
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INOYPOYHOE IINTAHUPOBAHUE
10 b KJIACC ( 2 yaca B He/1eJII0)

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl

Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM

IIpenmer oprannyeckoii xumum. Teopusi cTpoeHusi opranuveckux coeannenuii A. M. byraeposa (4)

IIpenmeT opraHnnyeckoil XUMHUHU, €é 1 HEn
1 P P ’ 1 0 0 https://resh.edu.ru
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE CEHT
Teopust cTpOeHUSI OPraHUYECKUX
. N 1 Hen bubmuoreka [JOK
2 coenureHuit A. M. byrieposa, eé 1 0 0
CEHT https://m.edsoo.ru
OCHOBHEIC ITOJIOKCHUS
Buast nzomepun. Homenknarypa. 3Hauenue
2 Hen bu6nmoreka [JOK
3 TEOPUHU CTPOEHHS OPraHUUYECKUX 1 0 0
. CEHT https://m.edsoo.ru
COCIMHEHMI
[IpencraBnenue o knaccuduxanuu
4 opraHuyeckux BemiecTB. Homenkmarypa | 0 0 2 Hex bubnmnoreka [JOK
(cucremaTuyeckasi) U TpPUBHAIHHBIC CEHT https://m.edsoo.ru
Ha3BaHUs OPTaHUYECKHUX BEIIECTB
Pazpen 2. Yraesonopoast
IIpenenbHbie yriaeBoaopoabl — ajaxkanbl (7)
5 AJKaHBI: COCTaB U CTPOEHHE, CBOWCTBA, 1 0 0 3 Hen bu6mmoreka [JOK
TOMOJIOTUYECKUH P CEHT https://m.edsoo.ru
3 Hen
6 [TonyuyeHue 1 IpUMEHEHUE alIKaHOB 1 0 0
CEHT
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7 MeraH 1 3TaH — NpocTenlne 1 0 0 4 nen bubnmoreka [JOK
MPEICTABUTENNA ATKAHOB CEHT https://m.edsoo.ru
Pemenue 3a1a4 Ha Hax0XKAeHUE (POPMYIIBI 4 wen
8 BEIL[ECTBA 110 U3BECTHOMY JIEMEHTHOMY 1 0 0 coHT
COCTaBy
Pewenne 3a1ay Ha HaXOXKIEHUE
9 MOJIEKYJISIPHOU (OpPMYJIIbI OPraHHUYECKOTO | 0 0 | Hext ok
COeMHEHUs 110 Macce (00beMy) IPOTYKTOB
CrOpaHus
[uknoankanbl. CTpOEHHE MOJIEKYIL,
10 romoJsiornyeckuii psa. HaxoxaeHue B 1 0 0 | Hex okt bubnnoreka [JOK
npupone. duznueckrue U XUMUYECKUE https://m.edsoo.ru
CBOMCTBA
O060011eHre U cCUTeMaTHU3alus 3HAaHUH 110
11 teMe «lIpenenbHble yrieBoaOpOabI». 1 1 0 2 HEI OKT
TectupoBanue
HenpeneabHsblie yriieBoaoOpoAbl: AJIKEHBbI, aJTKaAHeHbl, AJIKHHbI(8)
12 AJIKEHBI: COCTaB U CTPOEHUE, MOTyUECHHE 1 0 0 2 HeJl OKT Bubmmorexa LHOK
https://m.edsoo.ru
XHUMHUYECKUE CBOMCTBA: pEAKIINKU
13 OKHUCIICHUS, TPUCOCTUHEHUSI, 1 0 0 3 Hed OKT
nosmmMepusanuu. IIpasuno MapkoBHHKOBA.
14 OTHUJIEH U IPOIUIIEH — MPOCTENIINE 1 0 0 3 HeJt OKT bubnuoreka [IOK
NPEICTABUTEIINA AIIKEHOB https://m.edsoo.ru
15 [IpakTuueckas padora Ne 1. <jHOJ'Iy‘IeHI/IC 1 0 ) 4 Hext okt
ATWJIEHA U U3yYEHHUE €TO CBONCTBY
16 Ankanuensl. byraauen-1,3 u | 0 0 4 Het oKt bubnmnoreka [JOK
MetunoyraaueH-1,3. Ilonyderune https://m.edsoo.ru
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CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

I uemeepmu — 16 uacoes

17 TOMOJIOTUYECKUH PsAll. ALIETUIIEH — 1 0 0 2 en buGnnorexa LIOK
N HOsI0 https://m.edsoo.ru
MPOCTEHIINN TPEICTABUTENb ATKUHOB
18 Anxunsl. [Tonyuenue. [Ipumenenue. | 0 0 2 Hen bubmuorexa [IOK
HOsIO https://m.edsoo.ru
19 Boruncnenus no ypaBHEHUIO XUMHUECKOMH 1 0 0 3 Hen
peakuuu HOs510
ApomaTuyeckue yriesoaopoasi (4)
20 Apenbl: 6eH3011 U TOnyoJl. ToOKkCHYHOCTh 1 0 0 3 Hen bubnuorexa [IOK
apeHoB HOSI0 https://m.edsoo.ru
21 Ou3nyecKkue 1 XUMUIECKHE CBONCTBA | 0 0 4 Hen hitps://resh.cduru
OeHzona. HOsIO
I'omonoru 6enszona. OcobeHHoCcTH 4 wen
22 XUMHUYECKHX CBOUCTB O€H30J1a Ha IpUMeEpe 1 0 0 056 https://resh.edu.ru
TOJIyoJIa
I'enetnueckas CBA3b ApOMATUUECKUX 5 Hex
23 YTJIEBOJOPOOB C IPYTUMHU KJIACCAMHU 1 0 0 0516
YIII€BOIOPOOB
IIpupoaHbie HCTOYHMKH YIJIEBOJOPOIOB U UX nmepepadorka (5)
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:
24 NPUPOIHBII ra3 U MOMyTHbIE HePTIHBIE 1 0 0 > Hex https://resh.edu.ru
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu HOA0
[IprupoaHbIe ICTOYHUKH YTJIEBOAOPOIOB:
25 MIPUPOIHBIN Ta3 U MOMyTHBIE HePTIHBIC 1 0 0 1 Hex nex | https://resh.edu.ru
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu
26 Pemenue 3agau Ha onpeneneHre MacCoOBOU 1 0 0 1 HEen nek
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WM 00BEMHOM JJOJIH BBIX0/1a TIPOIYKTa
peakLUyy OT TEOPETUYECKH BO3MOKHOIO.

27

28

I'eneTnueckas cBsA3b yIiI€BOAOPOJIOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM

KoHntposnbnas padora Ne2 o paszneny
«YTIeBOOPOIBI»

2 HEI IEK

2 He IEK

Pasnen 3. Kucsiopoacoaep:xanue opranniecKue coeTUHeHNs

29

Cnupror.®@enod (6)
HpeIleJH)HI)IC OOJHOATOMHBIC CHI/IpTBII
MeTaHOJI U 3TaHo. CTpoeHue MOJIEKYI,
dbyHKIIMOHaNBHAs rpynna. M3omepus u
HOMEHKJIATypa.

3 Hex ek

https://resh.edu.ru

30

Bonopozanas cBsa3b. CBoCTBa 3TaHOIMA.
®U3N0IOTUYECKOE IEHCTBUE CIIUPTOB HA 1 0 0
OpraHM3M YeJIOBeKa.

3 Hex ek

https://resh.edu.ru

31

[Tonyuenue u mpuMeHeHne CIIUPTOB.
Pemenne 3ama4y mo XUMHYECKIM
YpaBHEHUSIM TPH YCIOBUHU, YTO OJHO U3
pearupyromux BeecTB JaHO B U30BITKE.

4 Hex nex

https://resh.edu.ru

32

MHoroaroMHbIe CIIMPTHBI: 3TUJIICHTJIIMKOJIb 1 1 0 0

TIULEPUH

1T yemeepmo — 16 uacoe

4 Hex nex

https://resh.edu.ru

33

34

I'ereTmueckas CBA3b MpCACIIbHBIX
OIHOATOMHBIX CITMPTOB C YTJIICBOJOPOJaMU 1 0 0

deHou: CTPOCHUC MOJICKYIJIbI, (I)I/I?)I/I‘IGCKI/IC n 1 0 0

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

2 HeJl STHB

2 HeJl SIHB

https://resh.edu.ru

Aabaeruabl. Kapoonosbie kuciioTol. Ciio:kabie 3¢pupbi (12)
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35

Anbaeruasl. CTpoeHUE MOJIEKYJIBI
dopmanpaernia. yHKIMOHAIBHAS TPYIIIA.
N3omepust 1 HOMEHKJIaTypa

3 Hen SIHB

https://resh.edu.ru

36

37

38

CaoiictBa anbaeruo. opmanbaerua u
aleTaabACeTU/l: MOJTYyYeHUE U IPUMEHEHHE.
ALIETOH — MPEJICTaBUTENh KETOHOB.
Ctpoenue monekynsl. [Ipumenenne

O,I[HOOCHOBHLIG MMpEaACIbHBIC Kap6OHOBLIC
KHCJIOTBI: MYpaBbHUHAA U YKCYCHaA

3 Heq SIHB

4 yen sTHB

4 gen sTHB

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

39

CaoticTBa KapOOHOBBIX KUCIIOT. Peakius
srepuukamnmu. [Tomyuenue kapOOHOBBIX
KHCIIOT Y TIPUMCHEHUE.

5 "Hex AHB

https://resh.edu.ru

40

41

[TpakTrueckas paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreaprHOBas U OJIEMHOBAsI KUCIOTBI, KaK

MNPpEACTAaBUTEIIN BBICIINX Kap60HOBLIX
KHUCJIOT

5 Hex AHB

1 Hen den

https://resh.edu.ru

42

FeHeTI/I‘IGCKaSI CBA3b Kap6OHOBBIX KHUCJIOT C
JPYTMMH KJIacCaMH OpPraHUYECKUX
COEeIMHEHUI.

1 Hen den

43

CrnoxHbIe 3(UPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX

3¢upoB

2 "Hen den

https://resh.edu.ru

44

45

Kupsl: ruaponus, npuMeHeHue,
Ouooruveckas poiib KUpPOB

Mk11a KaK COJIM BBICHINX Kap60HOBBIX
KHUCJIOT, UX MOIOIICC JIehcTBHUe

2 Hen ¢es

3 Hen deB

https://resh.edu.ru

https://resh.edu.ru

46

Pemmenue 3agad mo XUMU4eCKUM

3 "en der
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YpaBHEHUSIM
YraeBoanl (6)
YTrneBoasl: cOcTaB, KiacCH(pUKaIus.
47 Baxxneive npeicraBuTeNu: rioKo3a, 1 0 4 nen den https://resh.edu.ru
dpykTo3a, caxaposa
Caxapo3za. Ctpoenue mosnekyibl. CBoiicTBa
48 P P Y ’ 1 0 4 mwen ¢peB | https://resh.edu.ru
MIPUMEHEHUE
Kpaxman u nemirono3a Kak IpupoaHbIe luen
49 P Pup 1 0 https://resh.edu.ru
MOJIMMEPHI MapTa
Uuctpykrax no Th. [Ipaktuyeckas pabora
50 No3 «PemieHue s3kcrnepuMeHTaIbHBIX 3a/1a4 1 0 luen
Ha MOJy4YeHHE U Paclio3HaBaHUE Mapra
OpPTaHUYECKUX BEIIECTB)»
OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110
2Hen
51 teme «Kucnopoaconepxaniue 1 0
Mapra
OpTraHUYECKUE COCANHEHUS
KonTpoabnas pabora Ne2 no pasaeny 5
HEJl
52 «Kucnopoacoaepxaiinue oOpraHn4ecKue 1 1
MapTa
COCTMHECHUS P
Pasnen 4. A3oTcoaep:kaime opranudeckue coeIMHeHUus
AMUHBI. AMMHOKHUCJI0THI. Besiku (6)
3Hen
53 AMUWHBI: METHJIAMUH U aHWIHH 1 0 https://resh.edu.ru
MapTa
AMUHOKHUCIOTH KaK aMm(pOTepHbIS 3
HEJl
54 OPraHUYEeCKHE COCTMHEHUS, NX 1 0 https://resh.edu.ru
Mapra
Ounonorudeckoe 3HadeHue. [lenTumb P
IIT yemeepms 22 uaca
55 I'eneTndeckas CBA3b aMUHOKHCIIOT C 1 0 | Hex anp
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JPYTUMU KJIACCAMU OPTaHUYeCKHUX
COCTUHEHUN.

56

[TonsiTHE 00 a30TCOMEPIKALITIX
FETEPOLMKIMUYECKUX COEAMHEHHUSX.
[Inpupun. Iuppon. [IupumuauHOBEIE U
IypUHOBBIE OCHOBaHUs. HykiienHoBbIe
KHCJIOTBIL: COCTaB, CTPOCHHUE

1 "en arp

https://resh.edu.ru

57

58

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS
XuMus U 310poBbe uenoBeka. JIekapcersa.

HpO6JI€MBI, CBA3aHHBIC C IPUMCHCHUCM
JICKAPCTBCHHLIX ITPCIIapaTOB

Paszgea S. BeicokoMoJieKyJIsipHbIE COeINHEHUS

2 Hex amp

2 Hep anp

https://resh.edu.ru

59

IInacrmaccenl. Kayuyku. BosiokHna (4)

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

1 0

3 Hen anp

https://resh.edu.ru

60

OcHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmacchl, KaydykH, BOJJOKHA

3 Hen arp

https://resh.edu.ru

61

62

0O0001eHne 1 cUCTEMAaTU3aIMS 3HAHUHN 110
TeMaM «A30TCO/IepKaIIUe OPTaHUIECKUE
COCIMHCHUS

KonTtponpHas padora Ne3 o teme

«A30TCcoepKalIre OpraHuuecKue
COEITMHEHUS

IHoBTOpeHue (6)

4 Hen anp

4 Hen anp

63

O0600611eHre 3HaHu# 0 Kypey
OpPraHNYeCKON XUMHH

1 0

1 HE mas
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O0001enre 3HAHUH 110 KyPC
64 HHEHHE 3! ypey 1 0 2 Hey Mas
OpTraHUYECKON XUMUHU
Pemienne pacuyeTHbIX 3a/1a4 Ha ONPEACIICHHUE
MAacCOBOM MM 00HLEMHOM JOIH BBIXOIA
65 1 0 3 Hex Mast
MPOYKTA PEAKIIUU OT TEOPETHUECKU
BO3MOKHOT'O
66 Ntorosoe TecTupoBanue 1 0 3 "Hen mas
AHanu3 pe3yiabrTaToB KOHTPOJILHOIO
67 pe3y R 1 0 4 yenx mas
HUTOTOBOT'O TECTUPOBAHUS
O06o0011eHre 3HaHUH TI0 KypCy
68 oprannyeckor xumuu. Oprannyeckas 1 0 4 Hen mast
XUMHUS, YEJIOBEK U MIPUPOJIa
1V yemeepmo -14 uacos
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
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11 kiaacce

KoumnuecTBo yacos DJIEeKTPOHHbIE
Hara nu(ppoBbIe
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI
pecypchl
Teoperuueckne 0CHOBBI 001IeH XUMHHU
Tema 1. BaxkHelimme XuMu4ecKue MOHSATHS U 3aKOHbI (7 4acoB)
AtoMm. XuMuueckui djieMeHT. M30TOIbI. 1 Hen
1 H 1 0 0 https://resh.edu.ru
YKz CEHT
3aKOH COXpPAaHEHHUs MacChl U SHEPTUU B 1
HeJl
2 XUMAH 1 0 0 https://resh.edu.ru
CEeHT
Ilepnoanueckuii 3akoH. Pacnipenenenue
2 Hen
3 3JIEKTPOHOB B aTOMAax 3JIEMEHTOBMAJIBIX 1 0 0 https://resh.edu.ru
MEPUOJIOB. CCHT
Pacnipenenenue s31eKTpOHOB B aTomax
4 | 0 0 2 Hen https://resh.ed
ps://resh.edu.ru
00JBIINX TEPUOIOB COHT
ITomoxenne B ITICXD  Bomopoza 3 Hen
5 poaa, 1 0 0 https:/resh.edu.ru
JIAHTaHOWJIOB, aKTHHOHIOB CEHT
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MCKYCCTBEHHO IIOJIyYEHHBIX 3JIEMEHTOB
Banentnocth u BaJICHTHbIE
3 Hen
6 BO3MOKHOCTH aTOMOB 1 0 0 https://resh.edu.ru
CEHT
[Tepuoanueckoe U3MEHEHUE 4
HEJl .
7 BAJICHTHOCTH U PAINyCOB aTOMOB 1 0 0 COHT https://resh.edu.ru
Tema 2. Ctpoenne BemectBa (7 yacoB)
OcHOBHBIE BHUIbl XUMHUYECKOW CBS3U 4
HEJl _
8 MoHHas U KOBaJICHTHAs CBA3b 1 0 0 COHT https://resh.edu.ru
CocraBneHne dSJIEKTPOHHBIX  (OPMYI
9 BEIIIECTB C KOBaﬂeHTHOf/'I CBSI3BIO 1 0 0 1 HCII OKT htt‘ps://resh.edu.ru
Meramnueckass  CcBA3b. BomoponHas
10 CBSI3b. 1 0 0 1 vem okt https:/resh.edu.ru
11 1IpocTpanCTBERHOE CTPOCHHE MOTEKYT 1 0 0 2 Hex OKT | https://resh.edu.ru
Crpoenne KpPHUCTAJIJIOB.
12 KpHCTaILIHYeCcKHe PeLeTKH 1 0 0 2 Hen okT | https:/resh.edu.ru
13 [Ipuuib MHOTOOOpas3Hs BEIIeCTB 1 0 0 3 Hend OKT https://resh.edu.ru
KonrponsHas pabora Nel mno Ttemam
14 «Baxnelme XUMUYECKHE TOHSITUS U 1 1 0 3 Hel OKT
3aKOHBI», «CTpPOEHUE BEILIECTBA
Tema 3. Xumnueckue peakuuu (7 4acoB)
15 Kinaccnguxarms xumidecknx peaximi 1 0 0 4 "Hend OKT https://resh.edu.ru
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Knaccupukanus XUMUYECKHX peaKiuit
16 .OKHCIINTENbHO-BOCCTAHOBUTEbHAS 1 0 4 uen okt | https://resh.eduru
peaxus
I uemeepmu — 16 uacoes
CKOpOCTh XUMHUYECKUX peaKIuil 2 Hex
17 P P 1 0 https://resh.edu.ru
HOSI0
CkopocThb  XMMMYECKHUX  peaKLui. )
Heq
I8 Kunernueckoe ypaBrenne peakiun 1 0 Hosi6 https://resh.edu.ru
Karanus 3 Hex
19 1 0 https://resh.edu.ru
HOSI0
XUMHYECKOE PABHOBECHE M CIOCOOBI 3
20 1 0 et https://resh.edu.ru
€ro CMeIIeHus HOSIG
) Ypok-060011eHne 1o TeMe | . 4 wen
«XUMHUYECKHE PEAKIINI HOSG
Tema 4. PactBopsI (5 9acoB)
VCTIEPCHBIE CHCTEMBI 4 ne
22 A P 1 0 A https://resh.edu.ru
HOSI0
CriocoObl  BBIpaXKEHUS KOHILIEHTPAILUH
pacTBOPOB
5 Hen
23 Pemwlenne 3amay Ha NPUTOTOBIICHHE 1 0 5 https://resh.edu.ru
. N HOS
pacTBOpa  OMNpPEACIICHHOW  MOJSPHOU
KOHIICHTpAIlUU
[TpakTrueckast abora Nel
24 p p . 1 0 5 Hex HOA0 https://resh.edu.ru
[IpuroToBieHue pacTtBopa C 3aJaHHOU
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MOJISIPHOM KOHILIEHTpaLHeu
DIIEKTPOIUTHYECKAS JUCCOLHAITHSI.
25 Bonoponnblit nokasarens 1 0 0 1 Hex ek https://resh.edu.ru
Peakuuu monHoro oOMeHa.
I'upponus OpraHUYeCKUX u
26 HEOPraHUYECKHX COCAHHCHHIT 1 0 0 I men nex | https:/resh.edu.ru
Tema «DJIeKTpoOXUMHUYECKHE peakunm»(6 4yacoB)
27 XMMUYECKHE UCTOYHUKH TOKA 1 0 0 2 Hen OeK https://resh.edu.ru
Psan CTaHIAPTHBIX 3JEKTPOIHBIX
28 IOTEHIUAJIOB 1 0 0 2 Hen Aek | https:/resh.edu.ru
Koppo3sus METAJLJIOB u ee
29 [IPE TIPSR ICHUE 1 0 0 3 uen mek | https:/resh.edu.ru
30 OneKTposnu3 1 0 0 3 Hend ek https://resh.edu.ru
HtoroBas koHTpoabHas paboTta Ne2 3a I
31 noxyroaue no pazzaeny «Teopetnueckue 1 1 0 4 He 1ex
OCHOBBI XUMHUU»
O00011eHre U cUCTEMATH3ANS 3HAHUI
30 o TeMaM «PactBOpBI», 1 0 0 4 Hex mex
«INEKTPOXUMHUECKUE PEAKITUN»
Il uemeepmov — 16 uacog
Tema 6. Mertasibl. (12 yacos)
33 O1itast XapaKTEpUCTHKA METAILIOB 1 0 0 2 Hen ssHB | https:/resh.edu.ru
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O030p METaNTUYECKUX DJIEMEHTOB A-
34 rpymn 1 0 2 Hen ssHB | https:/resh.edu.ru

OO0mmmit 0030p METaUTMYECKUX
35 3neMeHToB B-rpyrm 1 0 3 Hen B | https://resh.edu.ru
36 Mezs 1 0 3 Hex STHB https://resh.edu.ru
37 Hunk 1 0 4 gen sIHB https://resh.edu.ru
38 Turan 1 xpom 1 0 4 men ssHB | https://resh.edu.ru
39 Kene3o, HuKeIb, NIaTHHA 1 0 5 Hex STHB https://resh.edu.ru
40 Crnapbl MeTasI10B 1 0 5 HeI STHB https://resh.edu.ru
41 Oxcuibt 1 THAPOKCHABI METAIIOB 1 0 1 Heq ¢peB  https://resh.edu.ru

[Ipaktuueckass pabGora Ne2 Pemienue
4 DKCMEpUMEHTAIBHBIX 3a/lad MO0 TeMe 1 0 1 men bes

«MeramisD
43 Pemenue 3anau 1 0 2 e des

KonrponbHas paGora Ne3 mo Teme
44 «Metains» 1 1 2 men e

Tema 7. «HeMmeTa/ib» (8 uacon)

45 O630p HemeTaI0B 1 0 3 uen geB | https://resh.edu.ru
46 CBoiicTBa M TNPUMEHEHHE Ba)KHEHIINX 1 0 3 Hen geB | https://resh.edu.ru
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HEMETaJJIOB
OOmias ~ XapakTEepPUCTHKAa  OKCHJIOB
47 HEMCTAIIOB 1 KHCTOPOAOCOACPHKALINX 1 0 4 wen e | https://resh.edu.ru
KHUCJIOT
OKHUCIUTENIbHBIE CBOMCTBA a30THOM |
48 CEPHOMN KHCIOT 1 0 4 Hen ¢eB | https://resh.edu.ru
Bonopoansie coenHEHNS] HEMETAIIIIOB 1 "HENM
49 P 1 0 https://resh.edu.ru
Mapra
5 ['eneTndeckas CBsi3b HEOPTaHUUECKUX U | . 1 Hex
OpTraHUYECKUX BEIECTB MapTa
[Ipaktnyeckass pabora Ne3. Pemenue
51 AOKCIEPUMEHTAIBHBIX 3a7a4 IO TEME 1 0 2 Hen
«Hemertaib» Mapra
. KonrponsHas pabGora Ne 4 mo Teme | | 2 Hen
«Hewmeranmsny MapTa
Tema 8 Xumus u ;ku3Hb (S 4acoB)
Xumust B MPOMBIIIIEHHOCTH.
3 Hen
53 1IprHipIBL TPOMBIIIICHHOTO 1 0 https://resh.edu.ru
MIPOU3BOJICTBA MapTa
XHUMHUKO-TEXHOJIOTHYECKAE TPUHITUITBI
3 Hen
54 TIPOMBIIUICHHOTO IOy CHIA 1 0 https://resh.edu.ru
MeTauioB.[Ipon3BoICTBO UyryHa. MapTa
IIT yemeepmo — 22 uaca
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55 11ponsBozcTBEO CTam 1 0 0 l Hemanmp  https://resh.edu.ru
56 Xumus B ObITy 1 0 0 l Hemanmp = https://resh.edu.ru
XuMHUecKass ~ IPOMBIIUIEHHOCTb U
57 OKpYXAIOLIas cpesa 1 0 0 2 Hepanp | https://resh.edu.ru
Tema 9 «IIpakTkym. O600menue» (11 yacon)
I1P/P Neq Pewenue
58 9KCHEPUMEHTAIbHbIX 3aja4 o 1 0 1 2 wep anp
HEOPraHMYeCKOW XUMUHU
[1P/P Ne 5 Pemenue
59 AKCIEPUMEHTAIbHBIX 3a1a4y 1o 1 0 1 3 mex anp
OPraHUYEeCKOW XUMHUHU
[IP/P No6 PemienHue mpaKTHUECKUX
60 pacyeTHbIX 3a/1a4 1 0 1 3 Hen anp
OO6o0uieHne cucTeMaTu3anus 3HAHHUH
61 10 IPOMJEHHHBIM TEMaM 1 0 1 4 Hex anp
O000meHne cucremMaTu3anusa 3HAHUH
62 10 IPOMJEHHHBIM TEMaM 1 0 0 4 Hen anp
64 [TonroroBka Kk KOHTPOJILHOU paboTe 1 0 0 1 Hex Mast
65 Hrorosasi kKOHTpOJIbHAs1 padoTa NeS 1 1 0 2 Hex Mas
66-  Amnamus KOHTPOJILHOU paboThI. 3 0 0 3,4 Hen
68 O6001enre TPOUIEHHOTO MaTepHaa. Mast
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Pemenue tectoB

1V uemeepmuo - 14 uacoe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

5
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«3narensctBO «IIpocBenienue»
» Xumus, 11 xnacce/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

O.C.I'abpuensn, U.I'.OctpaymoB HacronbHas kaura yuutens. 10 kinacc. M.:
Hpoda, 2009 r.

['.I1. Xomuenko, N.I". Xomuenko. COOpHUK 3a/1a4 1O XUMUU IS
noctynaromux B By3bl. M.: «HoBas BomHay, 2020.

Oprannueckas xumus 10 — 11 kimace. O6pazoBaTenbHask KOJJIEKIIHS.

Camoyunrtens Xumus 17 Beex — XXI. O6pazoBaTenbHas KOMIEKIUS

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru

bu6mmoreka [{OK https://m.edsoo.ru
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Inct cornacoBaHusa k gokymeHTy Ne 169 ot 01.09.2023
WHunuymnaTtop cornacosaHua: MannynnuH P.P. Oupektop
CornacoaHue nHnyumposaHo: 04.10.2023 15:45

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 TannynnuH P.P. 04.10.2023 - 15:46
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