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IlosacanTEABPHAA 3aTIMCKA

[Iporpamma 110 XUMHHE Ha YPOBHE CPEAHErO OOIIErO OOPa3OBAHHA Pa3pabOTaHA HA OCHOBE
®epepanproro sakona ot 29.12.2012 Ne 273-03 «O6 obpazosanun B Poccutickoii Peaeparinmy,
TPEOOBAHUI K PE3yAbTATAM OCBOCHHA (PEACPAABHOI OOPa3OBATEABHOH IIPOIPAMMEI CPEAHETO
obmero obpasosarua (POIT COO), mpeacraBacHHBIX B (DEACpPaABHOM IOCYAAPCTBEHHOM
obpazoBareapbHOM craHAapTe COO, ¢ yuérom KoHmenmmm npernopaBaHus yIeOHOrO IIPEAMETA
«Xumua» B 00pa3oBaTeAbHBIX Opranmsaruax Poccmiickoit Peaepannn, peaAu3yrOIINX OCHOBHBIC
00pa3OBATEABHBIC IIPOIPAMMBL, M OCHOBHBIX IOAOKEHHH «CTparersu pasBUTHA BOCIIHTAHHA B
Poccniickoit @eaeparun Ha mepuoa A0 2025 roaa» (Pacopsxenne Ilpasureapcta PO ot 29.05.
2015 Ne 996 - p.)

OCHOBY ITOAXOAOB K Pa3pabOTKe IIPOrPAMMBI IO XHMUM, K OIIPEACACHUIO OOIIEH CTPATEINN
OOydeHMsA, BOCIIUTAHHA U PAa3BUTHA OOYYIAIOIIUXCA CPEACTBAMU YICOHOTO IIPEAMETA «XHMUMD) AAA
10-11 xaaccoB Ha 6a30BOM ypOBHE COCTaBUAM KOHIenTyaAbHBIE ITOAOkeHHA PI'OC COO o
B3aMMOOOYCAOBACHHOCTH IICACH, COAEPIKAHIA, PE3YABTATOB OOydeHUA H TPeOOBAHMI K YPOBHIO
ITOATOTOBKH BBIITYCKHUKOB.

Xumudgeckoe — OOpa3oBaHME,  IIOAYYAEMOE  BBIIYCKHHKAMU  OOIIEOOPa3OBATEABHOMN
OPTaHHU3AIUH, ABAACTCA HEOTBEMAEMON YAaCThIO UX 00pa30BaHHOCTH. OHO CAYKHT 3aBEPIIAOIIUM
3TAIIOM PEAAHU3AIHMH Ha COOTBETCTBYIOIIEM €My 0A30BOM YPOBHE KAFOYEBBIX IIEHHOCTEH, IIPHCYIINX
IIEAOCTHOI CHCTEME XHMHYECKOIO OOpa3sOBaHMA. DTH IIEHHOCTH KAaCaFOTCA ITO3HAHHUA 3aKOHOB
IIPHPOABL, POPMUPOBAHUA MUPOBO33PEHUA U OOIIEH KYABTYPHI YE€AOBEKA, a TAK/KE IKOAOTHUECKI
0OOCHOBAHHOTO OTHOIIIEHUA K CBOEMY 3A0POBBIO U IIPUPOAHOI CPEAE.

Peaamsyercs xummmdgeckoe OOpa3OBaHHE OOYYAOINMXCA Ha YPOBHE CPEAHEIO OOIIEro
00pa3soBaHUA CPEACTBAMHU YIEOHOIO IIPEAMETA «XHMHA», COACPKAHHE M ITOCTPOECHUE KOTOPOIrO
OIIPEACAEHBI B IIPOIPAMME ITO XUMHUU C YIETOM CIIennUKN HAYKA XUMUHY, ¢€ 3HAYCHHUA B IO3HAHUI
IIPUPOABI M B MATEPHUAABHON KU3HU OOIIECTBA, 4 TAKAKE C YIETOM OOIIMX IIEACH M IIPUHIIUIIOB,
XapAKTEPHU3YIOIIUX COBPEMEHHOE COCTOAHHE CHCTEMBI CPEAHEro OOINEero oOpa3oBaHusA B
Poccuiickont ®eaeparuu. Tak, Hanpumep, npu POPMHUPOBAHNUN COACPHKAHUA IPEAMETA «XHUMID
VYITEHBI CACAYIOIINE TIOAOKEHHUA O crernduKe U 3HAYCHUN HAYKH XUMIH.

XuMHA KaK 9AEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIPAET OCOOYIO POAb B COBPEMEHHOM
LIUBUAU3ALNY, B CO3AAHHH HOBOH 0a3bl MaTEPHAABHON KyABTYphl. OHA BHOCHT CBOIl BKAAQA B
dopMupOBaHIE PAITHOHAABHOTO HAYIHOTO MBIIIACHHSA, B CO3AAHHE IIEAOCTHOTO IIPEACTABACHUA 00
OKPY/KAOIIIEM MUPE KaK O €AHHCTBE IIPUPOABI M UYEAOBEKA, KOTOpoe (POPMUPYETCA B XUMHUHU Ha
OCHOBE IOHHMAHHISA BEIIIECTBEHHOTO COCTaBa OKPY/KAIOIIEr0 MUPA, OCO3HAHUA B3AUMOCBA3U MEKAY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMUA OOAACTAMH IIPHUMEHEHUA.

TecHO B3aMMOAEHCTBYA C APYTHMH €CTECTBEHHBIMHU HAYKAMH, XUMHSA CTAAd HEOTHEMAEMOM
9YaCTHIO MUPOBOM KYABTYPBI, HEOOXOAUMBIM YCAOBHEM YCIIEIITHOIO TPYAA U JKH3HHU KAKAOTO YACHA
obrrectBa. CoBpeMeHHAas XHMHUA KaK HAYKA CO3HMAATEABHAf, KAK HayKa BBICOKHX TEXHOAOTHIT
HAIIPAaBAEHA Ha PEIEHUE TAOOAABHBIX IIPOOAEM YCTONYHBOIO PAa3BUTHA YEAOBEYECTBA — CHIPHEBOIA,
SHEPIETUIECKON, ITHUIEBOH, 9KOAOTHIECKON DE30ITACHOCTH U OXPAHBI 3AOPOBbA.

B coorBerctBuu ¢ oOmmMH meAAMH W IIPHHINAIIAMH CPEAHErO OOIIEro 0Opa3oBaHUA
coaepikanne mpeamera «Xumua» (10-11 kaaccer, 6a3oBEIl yPOBEHb H3YYEHHA) OPHEHTHPOBAHO
IIPEHMYIIECTBEHHO Ha OOIUEKYABTYPHYIO IIOATOTOBKY OOYYArOIIHUXCA, HEOOXOAUMYIO UM AAS
BEIPAOOTKH MHPOBO33PEHYECKUX OPHEHTHPOB, VCIIEITHOTO BKAFOYCHHA B JKH3HB COIIHYMA,
IIPOAOAKEHHA OOPA3OBAHMA B PA3AHYHEIX OOAACTAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XHMUEH.

CocraBAfroIIMI IIpeAMeTa «XHUMUMD) ABAAIOTCA 0a30BBIE KypChl — «OpraHumgecKas XUMUMD) 1

«O6H.Iaﬂ 1 HCOPraHHYCCKAsA XHMHD», OCHOBHBIM KOMIIOHCHTOM COACP’KAHHS KOTOPBIX SABASFOTCA
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OCHOBBI 0230BOM HAyKM: CHCTEMA 3HAHHI 110 HEOPTAHMYECKON XUMHH (C BKAIOYCHUEM 3HAHUN U3

OOIIeH XUMUN) U OPIraHUYICCKON XIMHH.

Crpykrypa coaepxanusa KypcoB — «Opranmyeckas xumussy u «OOImas u HeOpraHHIecKas
XuUMHAA» CPOPMHUPOBAHA B IIPOrPAMME II0 XMMHUU HA OCHOBE CHCTEMHOTO IIOAXOAQ K H3YYCHHIO
y4eOHOro Marepuara M OOYCAOBACHA HMCTOPHUYECKH OOOCHOBAHHBIM PasBUTHEM 3HAHHH Ha
OIIPEACAEHHBEIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOH XHMHHU BEIIECTBA
paccMaTPHUBAIOTCA HA YPOBHE KAACCHYECKOH TCOPUHU CTPOCHHUA OPraHUYECKUX COCANHEHUMH, 4 TAKKE
Ha YPOBHE CTEPEOXUMHYECCKUX U IACKTPOHHBIX IIPEACTABACHHIT O cTpoeHnn Berrects. CBeaeHns 00
HM3YYaEMBIX B KyPCE BEIIIECTBAX AAFOTCA B PA3BUTHH — OT YTAEBOAOPOAOB AO CAOKHBIX OMOAOIHMYECKH
AKTUBHBIX COCAMHEHMIT. B Kypce opranmdeckoil XUMHUN ITOAYYarOT pa3BuTHe COOPMUPOBAHHBIE HA
YPOBHE OCHOBHOTO OOIIETO OOPa3OBAHUA IIEPBOHAYAABHBIC IIPEACTABACHUA O XUMUYECKON CBSA3H,
KAACCH(PUKAIIMOHHBIX ITPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX CTPOEHHA, O
XUMHYIECKOM PEAKITNH.

B kypce «O06111as 1 HeopraHugeckas XUMHUMD OOYIATOIIIMCS IIPEAOCTABAACTCA BOZMOKHOCTD
OCO3HATP 3HAYEHHUE IIEPHOANIECKOTO 3aKOHA C ODIIETEOPETHIECKUX I METOAOAOTHYECKIX ITO3UIIHH,
rAyOKe IIOHATh HCTOPUYECKOE H3MeHeHHe (YHKIMII 9TOro 3akoHa — OT ODOOIIAroImei AO
OOBACHAIOIIENT U IIPOrHO3UPYIOIIEH.

I'raBHBIME meAAME n3yueHu IpeAMeTa «Xumum» Ha 0azoBoM yposHe (10-11 kA.) ABAsrOTCA:

o (pOpMI/IpOBaHI/IC CHUCTEMBl XUMHUYECKUX 3HAHUIN KaK BaKHEHIIICH COCTaBAHIOLL[CfI €CTECTBEHHO-
Hay‘IHOfI KapTHUHBI MHpPaA, B OCHOBC KOTOpOfI ACKAT KAIOYCBBIC ITOHATHA, QDYHAQ.MCHTaAbeIC

34aKOHBI 1 TCOpI/H/I XUMHH, OCBOCHHC A3bIKa HAYKH, YCBOCHHC U
o IIOHHUMAaHHNE CYIITHOCTH AOCTYIIHBIX O606LL[€HHﬁ MI/IpOBOSSPCH‘IGCKOFO xapaKTepa,
o O3HAKOMACHHE C HCTOpHCﬁ nux paSBI/ITI/IH 1 CTAaHOBACHUA,

e dopMupOBaHHE U Pa3BHINE IIPEACTABACHHH O HAYYIHBIX METOAAX ITO3HAHHA BEINECTB H
XUMHYCCKHX PEAKIIUH, HECOOXOAHMBIX AAfl IIPHOOPETCHHA YMEHHH OPHEHTHPOBATBCA B MHPE
BEIIECTB U XUMUYECKUX ABACHUH, HMEIOIIUX MECTO B IIPUPOAE, B IIPAKTUIECKOM U TTOBCEAHEBHOM

JKU3HU;

® pasBUTHE YMEHHH H CIOCODOB AEATEABHOCTH, CBA3AHHBIX C HAOAIOACHHEM U OODBACHEHHEM
XUMHYECKOI'O 9KCIIEPUMEHTA, COOAFOACHIEM IIPABUA OE30IIaCHOrO OOPAIIIEHHUS C BEIIIECTBAMH.

[1pu m3ygenun npeamera «XUMUD) AOMUHUPYIOIIEE 3HAYCHIE IIPHOOPETAIOT TAKHE IIEAU U
3aAa4U, KakK:

aAAIITaIysA OOYYAIOIINXCA K YCAOBHAM AMHAMIYHO Pa3BHBAFOIIEIOCA MUPA,

dopMUpOBaHIE HHTEAAEKTYAABHO PAa3BUTON AHYHOCTH, IOTOBOH K CaMOOOPa3OBAHUIO,
COTPYAHHYECTBY, CAMOCTOATEABHOMY IIPUHATHIO TPAMOTHBIX PEIICHNN B KOHKPETHBIX JKU3HEHHBIX
CI/ITyaHI/IHX, CBA3aHHBIX C BEIIcCrBaMu 1 X HpI/IMCHeHI/IeM;

dopMupoBanue y 0OyIarOIUXCA KAFOUEBBIX HABBIKOB (KAFOYEBBIX KOMIICTEHIIHIH), IMEFOIIIHIX
VHHUBEPCAABHOC 3HAYCHHE AAA PA3SAMYHBIX BHAOB ACATCABHOCTH: PEIINECHUA IIPOOAECM, ITOHMCKA,
aHaAm3a U 00pabOTKH MHAPOPMAIINH, HEOOXOAUMBIX AAfl IPHOOPETEHUA OIBITA AEATEABHOCTH,
KOTOpas 3aHHMAET BA)KHOE MECTO B IIO3HAHUN XUMHH, 4 TaKiKe AAA OIEHKH C IIO3UIIUI
5KOAOTMYIECKON DE30IMACHOCTH XapaKTepa BAUAHIA BEIIECTB 1 XUMIYECKUAX IIPOIIECCOB HA OPTaHU3M
YCAOBEKA U IIPHPOAHYIO CPEAY;

pasBUTHE IIO3HABATEABHBIX HHTEPECOB, MHTEAACKTYAABHBIX U TBOPYECKUX CIIOCOOHOCTEH
OOYYAIOIHUXCA: CIIOCOOHOCTH CaMOCTOSTEABHO IIPUOOPETATh HOBBIE 3HAHHUA II0 XHMHOHA B

COOTBETCTBHU C KHM3HCHHbBIMM HOTpe6HOCTHMI/I, HCIIOAB30BATb COBPCMCHHBIC I/IH(i)OpMaHI/IOHHbIC



TEXHOAOTMH AAfl IIONCKA U aHAAHU3a YICOHOH M HAYIHO-IIOIYAAPHOH HH(OPMAIIHMH XHMIYECKOTO
COACPIKAHIS,

dopmupoBaHne U pasBUTHE Yy OOYYIAIOIIUXCA ACCOIHMATUBHOIO M AOTHYECKOTO MBIIIIACHHS,
HAOAFOAATEABPHOCTH, COOPAHHOCTH, AaKKYPATHOCTH, KOTOPEIE OCOOEHHO HEOOXOAUMBIL, B YACTHOCTH,
HPI/I HAaHHpOBaHI/H/I 1 HpOBCACHI/II/I XUMHYICCKOTI'O SKCHCPI/IMCHTQ;

BOCIIHTAHHE Y OOYYaIOIINUXCA YOKAEHHOCTH B I'YMAHUCTUYECKON HAIPABACHHOCTH XUMUM,
eé BAKHON POAHM B PEIICHHH TAODAABHBIX IIPOOAEM PAIMOHAABHOIO IIPUPOAOIIOAB3OBAHU,
IIOIIOAHEHHUSA 9HEPIETHYCCKUX PECYPCOB U COXPAHCHHSA IIPUPOAHOIO PAaBHOBECHSA, OCO3HAHUSA
HEOOXOAUMOCTH OEPEKHOIO OTHOIIEHHUA K IIPUPOAE U CBOEMY 3AOPOBBIO, 4 TAKIKE IIPHOOPETECHUA
OIIBITA HCIIOAB30OBAHUA ITOAYYEHHBIX 3HAHHUI AAfl IIPHHATAA IPAMOTHBIX PEIICHHUH B CHTYAITHAX,
CBA3aHHDBIX C XUMHWYCCKIMU ABACHUAMM.

B y4eOHOM maane cpeaHero ooOImero oOpasoBaHHA IPEAMET «XHUMHA» 0Oa30BOrO yPOBHA
BXOAHT B COCTAB IIPEAMETHOH 00AacTH «ECTeCTBEHHO-HAYIHBIE IIPEAMETHD».

OOr1mree YUCAO 9aCOB, PEKOMEHAOBAHHBIX AAS n3ydeHusa xumun — 68 gacos: B 10 kaacce — 34
gaca (1 gac B Heaearo), B 11 kaacce — 34 gaca (1 gac B HeaeAro).

[IpeacraBaennas mporpamma peasnsyercsa B 10-11 kaaccax B 2024-2026 yueOHBIX Toaax.
VpoBenp m3ydeHns mpeAamMeTa — 0a3OBBIHA. TeMaTmdeckoe IIAAHHPOBAHHE PACCIUTAHO HA OAHH
YVIEOHBIH Yac B HEACAIO, YTO COCTABAAET Bcero 68 uacos, n3 Hux — B 10 kaacce — 34 gaca (1 wac B

HeaeAro) U B 11 xaacce — 34 gaca (1 gac B HeaeAro).

Coaeprxanue yueO6HOTO mpeamera « XuMusa»
Coaeprxanue oO0yuenus B 10 kaacce
Pazaea 1. Teoperudeckrie OCHOBBI OPraHHYECKOM XUMUH

[Ipeamer opraHmYeckod XuMHH: ¢€ BO3HHKHOBCHIE, PA3BUTHC U 3HAYCHHE B ITOAYYCHHM
HOBBIX BEINECTB U MaTePHaAOB. Teopusa crpoenus opranmdeckux coeannenuii A.M. Byraeposa, eé
ocHOBHBIE TTOAOKEeHHA. CTpyKTypHBIE (DOPMYABI OPraHUYECKHX BEIECTB. I'oMoAorusa, msomepus.
XuMmudgeckas CBA3b B OPraHIMYECKAX COCANHEHUAX — OAMHAPHBIC 1 KPATHBIC CBA3ML.

[IpeacTaBAcHHE O KAACCH(DPUKAIIME OPraHUYECKHX BernecTB. HoMeHKAATypa OpraHmgecKkux
COeAMHEHUIT (CHCTEMATHYECKaA) U TPUBUAABHBIE HA3BAHUA BAKHEHUINNX IIPEACTABUTEACH KAACCOB
OPraHMYECKHUX BEIIECTB.

OsnakomMAeHHE C OOpasIaMH OPTaHHYECKHUX BEINECTB M MATEPHAAAMH HA HX OCHOBE,
MOAEGAHPOBAHHE MOAEKYA OPraHUYECKUX BEIECTB, HAOAIOACHUE H OIMCAHHUE AEMOHCTPAITHOHHBIX
OIIBITOB IO IIPEBPAIIECHUIO OPraHHYECKUX BEIIECTB IIPH HArpeBaHNN (IAABACHHE, OOYTAUBAHME U
TOpEHHE).

Pa3zaea 2. YTAeBOAOPOABI

AAKaHBL COCTaB H CTPOCHHE, TOMOAOTHYECKHH pAA. Meran m sran — mpocreinme
IIPEACTABUTEAN AAKAHOB: (DH3MYCCKUE M XMMUYCCKHE CBONCTBA (PEAKIINM 3aMEIICHHA U TOPEHUA),
HAXOMKACHHE B IIPUPOAE, IIOAYICHIE U IPUMEHEHIE.

AAKEHBI: COCTaB M CTPOEHHUE, TOMOAOIMYECKUN PAA. DTUACH H IIPOIMACH — IIPOCTEHIIIe
IIPEACTABUTEAN AAKCHOB: (PU3HYECKHE M XHUMHYECKHE CBOMCTBA (PEAKINM THAPHPOBAHUA,
TaAOTCHHPOBAHUA, TMAPATAIINH, OKUCACHUA U IIOAUMEPU3ALINN), IIOAYICHUE U IIPUMEHEHHE.

Aaxapmensr: Oyraamen-1,3 u mermaOyrasmen-1,3: crpoeHume, BaKHEHINNE XHMUYECKUC
CBOMCTBA (peakIus moAuMepusanun). [loaydenne cHHTETHYIECKOTO KaydyKa M PE3UHEL

AAKHHBI: COCTaB B OCOOEHHOCTH CTPOEHUSA, TOMOAOIMYECKUH PAA. AIIETHACH — IIPOCTEHIITNI
IIPEACTABUTEAD AAKHHOB: COCTaB, CTpoeHHe, (DHU3UYECKHE M XHMHUYECKHE CBOHCTBA (peaKiuu

THAPHUPOBAHHSA, TAAOTEHUPOBAHUSA, THAPATAIINH, TOPEHUSA), TOAYIEHHE U IIPUMEHEHHE.



Apenpr. bBersoa: cocraB, crpoeHme, (U3NYECKHE M XHUMHYECKHE CBOMCTBA (PEaKIIHK
TAAOT€HHPOBAHHUA M HUTPOBAHUA), IIOAYYCHHE M IIPUMEHEHHE. TOAYOA: COCTaB, CTPOEHHE,
dusmgecKre ¥ XUMHYECKHE CBOMCTBA (PEAKIINN IAAOI€HHUPOBAHMA W HUTPOBAHUA), IIOAYIYCHUE U
npumenenue.  Tokcmunocte  apeHoB.  l'emermdeckas — CBA3L  MEKAY  YTAEBOAOPOAAMH,
HpHHaAAC)KaI_HI/IMI/I K pa3AI/IqHI)IM KAaccaM.

[IpupoasbIe HCTOYHUKH YIAEBOAOPOAOB. [IpupoAHBIH ra3 m momyTHbIe HeTAHBIE Ia3bl.
Hedrp 1 eé mpoucxoxaenue. CriocoOwr mepepaboTku HeTH: MEPETOHKA, KPEKUHT TEPMUYCCKHIH,
KaTAAHTIYECKHH), TIPOAHU3. [IpOAYKTHI ITepepaboTku HedTH, UX IIPUMEHEHHE B IIPOMBIIIIACHHOCTH
1 B ObITy. KaMEHHBIN yTOAB B IIPOAYKTEI €10 IIEPEPAOOTKH.

DKenepumenmansiivie Menodvr usyHerus seufecns 1 ux npesparyerui

OsHakOMAGHHE C OOpasIaMM IIAACTMACC, KAy9yKOB K pe3nHEl, KoAAekiuu «Hedrte» n
«YTOAB», MOAEAHPOBAHHE MOAEKYA YIAGBOAOPOAOB M TaAOT€HOIPOU3BOAHBIX, IIPOBEACHUE
IIPAKTHYIECKON PAOOTHI: IIOAYIEHHE STHACHA U U3YIECHHE €rO CBOICTB.

Pacuémmvie sa0auu

Brramcaenns o ypaBHEHHIO XUMHUYECKOM peakIuy (MacCel, 00bEMa, KOAUYIECTBA HCXOAHOTO
BEIIECTBA MAU IIPOAYKTA PEAKIINU IT0 U3BECTHBIM Macce, 0ObEMY, KOAUIECTBY OAHOTO U3 MCXOAHBIX
BEIIIECTB MAU IIPOAYKTOB PEAKIIUN).

Pasaea 3. Kucaopoacoaeprkaimiyue opraHuIIeCcKUe COEAMHEHUA

[IpeaeApHBIE OAHOATOMHEIE CHHPTEL. METAHOA M 3TAHOA: CTPOEHHE, (DUINUYECKUE U
XUMHYECKHE CBOMCTBA (PEAKIIMH C AKTHBHBIMH METAAAAMH, TaAOT€HOBOAOPOAAMH, IOPEHHE),
IIpUMEHEHUE. BOAOPOAHBIE CBA3H MEKAY MOACKYAAMH CIHPTOB. AeHCTBHE METAHOAA M 9TAHOAQ HA
OPraHU3M YEAOBEKA.

MHOroaToMHBIE CHHPTEL. DTHAECHTAUKOAB W TAHIIEPHH: CTpoeHHe, puamdeckue u
XHMHUYECKHE CBOMCTBA (B3AMMOAEHCTBHE CO INEAOYHBIMH METAAAAMH, KAYECTBEHHAf PEAKIIUA Ha
MHOTOATOMHBIE CHUPTEL). AelicTBHE HAa OpraHm3M dYeAOBeka. lIpuMeHeHnwe raunepuHa M
3TUAECHTAHKOAS.

DeHoA: cTpOEHNE MOAEKYAB, (PU3MYECKE U XUMHUYIECKUE CBOMCTBA. TOKCHYHOCTD (PEHOAA.
[Tpumenenne dpenoaa.

AABAETHABL B KeTOHBL POPMAABACIHIA, AIIETAABACTHA: CTPOEHUE, (DU3NIECKUE U XUMITIECKIE
CBOMCTBA (PEAKIIMM OKHUCACHHA M BOCCTAHOBACHHUA, KAYECTBEHHBIC PEAKIINN), IIOAYYECHHE U
HPHMCHCHHC.

Areron: crpoeHue, (PU3HYECKHE M XHMUYECKHE CBONMCTBA (PEAKIINN OKHCACHUA K
BOCCTaHOBACHI/Iﬂ), HOAY‘ICHI/Ie " HpI/IMCHCHI/IC.

OAHOOCHOBHBIE IIPEAEABHBIE KapOOHOBBIE KHCAOTHL MypaBbUHAA M YKCYCHAas KHCAOTHI:
crpoenne, pU3HYECKUE U XHMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE AAA KAACCA KHCAOT, PEAKIIHA
srepudmKanun), IoAydeHne u upuMenenne. (CreapuHOBas M OACHHOBAas KHCAOTBI KAk
IIPEACTABUTEAN BBICIIUX KapOOHOBBIX KHCAOT. MBIAQ KaK COAM BBICIIHX KapOOHOBBIX KHCAOT, WX
MOJOIIIee ACHICTBHE.

Caoxuple 9pHPHL KaK IIPOU3BOAHBIE KAPOOHOBBIX KHCAOT. I'HAPOAH3 CAOKHBIX 3(DHPOB.
ZKuper. I'mapoans xupos. [ Ipumenenne xupos. buosormgeckas poAb :KIpOB.

VTIAEBOABL: COCTaB, KAACCH(HKAIIUA YTACBOAOB (MOHO-, AU- U IIOAHCAXapHABI). 1'AroKO3a —
IIPOCTEHINNI MOHOCAXAPHA: OCOOEHHOCTH CTPOCHHUA MOAEKYABI, (DU3NYECKUE U XUMHYECKHCE
CBOMCTBA (B3aMMOAEHCTBHE C THAPOKCHAOM MeAn(Il), okncaeHme aMMHUAYHBIM PAaCTBOPOM OKCHAQ
cepeOpa(l), BoccraHOBAGHME, OpOKEHHE TIAIOKO3BI), HAXOKACHHE B IIPHPOAE, IIPUMEHEHHE,
omoaormueckas poab. Porocunres. Ppykrosa kak msomep rArokossl. Caxaposa — IIPEACTABHTEAD

AHCAXAPUAOB, THAPOAU3, HAXOXACHHC B IIPUPOAC MU IIPUMCHCHHC. KanMa/\ M IIEAAFOAO3a Kak
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IIpUpPOAHBIE TOAUMEPHL. CTpOeHHE KpaxMaAa U ITEAAFOAO3BL. Pusmdeckne 1 XUMHUYECKHIE CBOICTBA
KpaxmaAa (TMAPOAH3, KAYECTBEHHAsA PEAKIIUA C HOAOM).

DKenepumenmansiivie Menodvr usyHerus seufecne 1 ux npesparyerui

[IpoBeaeHne, HAOAXOACHIE M OIMCAHHE AEMOHCTPAIIMOHHBIX OIIBITOB: T'OPEHHE CIIHPTOB,
KaYeCTBEHHBIE PEAKIIMH OAHOATOMHBIX CHHPTOB (OkHCAeHHE 3TaHOAa oOkcmAoM Mean (ID)),
MHOTOATOMHBIX CIIHPTOB (B3aMMOAEHCTBHE TAHIlEpuHA ¢ rHApokcuAoM Mean (II)), aapaermaos
(oxucAaeHHe aMMHuadHBIM pacTBOpoM okcuaa cepedbpa(l) u rmapokcuaom meau(Il), B3anmoaeticteue
KPaXMaAa C HOAOM), IIPOBEACHHE IIPAKTHYECKON pabOTHI: CBOHCTBA PACTBOPA YKCYCHOM KHCAOTHL.

Pacuémmuie sadauu

Brrarcaenns 1o ypaBHEHHFO XHMIYECKOH peakiuu (MacChl, 00bEMA, KOAMIECTBA HCXOAHOTO
BEIIIECTBA HAU IIPOAYKTA PEAKIINU IT0 U3BECTHBIM Macce, 0ObEMY, KOAUIECTBY OAHOTO U3 MCXOAHBIX
BEIIECTB MAH IIPOAYKTOB PEAKIINM).

Pasaea 4. Azorcoaeprkarnye OpraHu4eCcKUe COEANHEHHA

Amusbl. METHAAMUH M aHUAHH: COCTaB, CTPOCHHE, (DU3HYECKNE M XHMUYCCKHE CBOMCTBA
(ropeHue, B3aMMOAEICTBHE C BOAOH M KHCAOTAMH).

AMHHOKHCAOTHL KaK aM(OTepHBbIe OpraHmdeckue coeanneHud. OUsudaecKie U XUMIIECKIEe
CBOMCTBA AMUHOKHCAOT (Ha IIPUMeEpe TAHIHA). bruoAormyaeckoe snavenne amuHoKHCAOT. [Terrruasr.
beaxn kak mpupoAHBIE BHICOKOMOAEKYAAPHBIE coeAnHeHus. [lepBudanas, BropudHas U TPETHIHAA
CTpPyKTypa OEAKOB. XUMIYIECKUE CBOMCTBA ODEAKOB: THMAPOANS3, ACHATYPAIUSA, KAYECTBEHHBIE PEAKIIUN
Ha OCAKH.

DKenepumenmansiivie Menodsr UsyHeHu seuecins U ux npespamyeruil

HabAroaenume u omnmcaHme AEMOHCTPAIIMOHHBEIX OIIBITOB: AGHATYpanusA OEAKOB IIpH
HATPEBAHHH, IIBETHBIC PEAKIIMH OEAKOB.

Pasaea 5. BeicokoMOAeKyAsApHEIE COEAMHEHUA

OcHOBHBIE TIOHATHA XHMHH BBICOKOMOAEKYAAPHBEIX COCAMHEHHI: MOHOMEP, IIOANMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb ITOAMMEPHU3AIIIH, CPEAHAA MOAEKYAAPHAA Macca.

OCHOBHBIE METOABI CHHTE32 BEICOKOMOAEKYAAPHBIX COCAMHEHHH — IIOAUMEPHU3ALIHA U

ITOAMKOHACHCALTHA.

ITaactmaccer  (ITOAMSTHAEH,  IIOAMIIPOIIMAEH,  ITOAMBHHHUAXAOPHA,  ITOAHCTHPOA).
HarypaabHblii B cuHTETHYECKHE KaydyKd (OYTaAMEHOBBIH, XAOPOIIPEHOBBIH H H3OIPEHOBBIMH).
Boaoxna: matypaApHBIE (XAOMOK, IIEPCTH, IMEAK), NCKYCCTBEHHBIE (AIlETATHOE BOAOKHO, BHCKO32),
cuHTeTHYecKre (KalIpOH M AaBCaH).

DKenepumenmansisre Men100vr U3YUeHUA Seuyeciis U ux npespauyenuil

OsHakomAeHHE € OOpA3IAMH IPUPOAHBIX H UCKYCCTBEHHBIX BOAOKOH, ITAACTMACC, KAy4yKOB.

MesxnnpeAMeTHBIE CBA3H

PeaAnsarusa MeKIIPEAMETHBIX CBA3EH IIpU HM3ydeHHn opranmdeckord xumuu B 10 kaacce
OCYIIECTBASCTCA YePE3 UCIOAB30BAHHUE KaK OOIIUX €CTECTBEHHO-HAYIHBIX ITOHATUM, TAK U ITOHATHH,
ABAAFOITUXCA CHCTEMHBIMHU AAfl OTAEABHBEIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKAA.

OO1mue ecTecTBEHHO-HAYIHBIC IIOHATUA: IBACHIE, HAYIHBI (DAKT, THIIOTE3a, 3AKOH, TEOPH,
AHAAW3, CHHTE3, KAACCHU(UKAIHA, IEPHOANIHOCTb, HAOAFOACHHUE, H3MEPEHHE, 3KCIEPHUMEHT,
MOAEAHPOBAHHE.

®Dusuka: mMaTepus, SHEPIHA, MACCA, ATOM, JAEKTPOH, MOAEKYAA, SHEPIETUYECKUH YPOBEHbD,
BEIIIECTBO, TEAO, OOBEM, arPEraTHOE COCTOAHUE BEIECTBA, (DU3HMYECKUE BEAMYHHBI M CAMHUIIBI HX
M3MEPEHHH.

Buosorust: kaerka, opraHmsMm, Omocdepa, OOMEH BEIIECTB B OpraHum3Me, (POTOCHHTES,

OMOAOIMYECKH AKTHBHBIC BeIecTBa (OEAKH, YTAEBOABL, KUPBL, (DEPMEHTHI).



I'eorpacpus: MIHEPAABL, TOPHBIE IIOPOABL, IIOAE3HBIE HCKOIIAEMBIE, TOIIAUBO, PECYPCHL

TexXHOAOTHA: IHUIIEBBIE IIPOAYKTBI, OCHOBBI PAIIMOHAABHOIO IINTAHNA, MOIOIINE CPEACTBA,
ACKAPCTBEHHBEIE M KOCMETHYECKHE ITPEIAPATHl, MATEPHAABI M3 HMCKYCCTBEHHBIX M CHHTETHYCCKHX
BOAOKOH.

Coaeprxanne o6ydennsa B 11 xaacce
Pasaea 1. Teoperuueckiie OCHOBBI XMMUH

Xumpuecku#i  saemeHT.  AtoMm. SIApo atoma, wH30TOIBL DAEKTPOHHAA ODOAOUKA.
DHepreTUdecKue ypOBHH, IIOAYPOBHU. ATOMHBIE OpOHTaAH, s-, P-, d- saemenTs. OcobeHHOCTH
PACIIPEACACHHA 3AEKTPOHOB 11O OPOHMTAAAM B aTOMAX 3AEMEHTOB IIEPBBIX UETBIPEX ITEPHOAOB.
DAEKTpOHHAA KOH(MUIYPAITHA ATOMOB.

[lepuoamaecknit 3akoH u Ilepmoamdeckas cucrema xmmmdaecknx saemeHTOB AL
Menaeaeepa. CBA3b IIEPHOAHYECKOTO 3akOHA 1 [lepmoandeckoil cUCTEMBI XUMHYECKUX 3AEMEHTOB
AJ1. MenaeAeeBa ¢ COBPEMEHHOM TEOPHEH CTPOECHUSA ATOMOB.

3aKOHOMEPHOCTH U3MEHEHHA CBOMCTB XUMHUYIECKIX SIAEMEHTOB M OOPa3yeMbIX UMH IIPOCTBIX
U CAOKHBIX BEIIECTB IO IPYHIIAM U IIEPHOAAM. 3HAYEHHE IIEPHOAMYECKOIO 3aKOHA B PAa3BHTHH
HAYKH.

Crpoenne BerectBa. XHMHOYECKAdA CBA3b. BHABI XHMHYECKOH CBA3H (KOBAACHTHAS
HEIOASIpHAS U IOAApHAs, HOHHAfA, METaAAMYecKasd). MexaHH3Mbl OOpasOBaHUA KOBAACHTHOMN
XUMHYECKOH CBA3M (OOMEHHBII M AOHOPHO-aKIEITOpHBIH). Boaopoamas case. BaaentHOCTS.
DaekrpoorpuriareAbHOCTh. CreneHp okucAeHuA. VIOHbI: KATHOHBI M AHHOHEL

BerectBa MOAEKYAAPHOIO M HEMOAEKYAAPHOIO CTPOEHHUA. 3aKOH ITOCTOAHCTBA COCTaBa
BEIIECTBA. [HIBI KPHUCTAAAHYECKHX PEIIETOK. 3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHCTAAAMYIECKOHN PEIIETKH.

[Tonarne o aucnepcHbx cucremax. VMcruHHbIE B KOAAOHAHBIE pacTBOPBL. MaccoBad AOAA
BEIIIECTBA B PACTBOPE.

Kaaccudukanusa Heopranmdeckux coeAuHeHni. Homenkaatypa HEOpraHmdeckux BEIECTB.
I'enetmdaeckas cBA3b HEOPraHMYECKUX BEINIECTB, IIPUHAAACKAIINX K PA3AMIHBIM KAACCAM.

Xumpmgeckasa peaxrmusa. Kaaccudukarusa XUMHYECKHX PEAKIUH B HEOPraHHYECKOW U
OPraHMYECKON XHMHUU. 3aKOH COXPAHEHHUSA MACCBHI BEINECTB, 3aKOH COXPAHEHHA W IIPEBPAITICHISA
3HCPFI/II/I HPI/I XUMHUYCCKHUX pCaKHHHX.

Ckopoctb peaknnu, €€ 3aBHCHMOCTb OT Pa3AMYHBIX (akTopoB. OOpaTHMBIE PEAKIINM.
Xummaeckoe pasHoBecre. PakTOpel, BAUAIOIINE HA COCTOSHIE XUMUYIECKOro paBHobecus. [Ipurrmir
Ae arease.

Daexrpoantudeckas Aucconmanusd. CuabpHble B cAabble 9AeKTPOAUTHL. (CpeAa BOAHBIX
PACTBOPOB BEITIECTB: KHUCAAf, HEWTpaAbHad, ImeAodHad. Ilonatne o BoaoopoaHoM mokasarese (pH)
pactBopa. Peaxrnu nonnoro ooMena. ' MApOAHN3 HEOPraHUYECKUX M OPraHHYECKHUX BEITIECTB.

OKHCAUTEABHO-BOCCTAHOBHTEABHBIE peakiuu. [loHaTHe 00 9AEKTPOAM3E PACIAABOB U
pacTBOpOB coAcil. [IpumMenenue saekTpoAnsa.

DKenepumenmansisie Memods: USYUEHUs 6euyecins U ux npesparyeru

Aemoncrpanusa  Ta0bAmn  «[lepumoamdeckas cumcrema  xummdeckux  asementos AL
MenAeAeeBa», H3YICHHE MOACACH KPHCTAAAMYECKAX PEIIETOK, HAOAIOACHHE U  OIIHCAHHCE
AEMOHCTPAITHOHHBIX U AADOPATOPHBIX OIBITOB (PA3AOMKEHUE IIEPOKCHAA BOAOPOAA B IIPHCYTCTBHUH
KaTAAU3aTOPA, OIIPEACACHHE CPEABI PACTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCAABHOIO HHAUKATOPA,
PEeaKIIMH HOHHOTO OOMEHA), IIPOBEACHHE IIPAKTUYECKON padoThl «BAnaHme pasanmdHbx pakTopos

Ha CKOPOCTI) XUMHIYECKON pCaKL[I/II/I».



Pacuémmnpre  sadayny. Pacaérer 1o ypaBHEHHAM XHMHUYECKHX PEAKIIHH, B TOM YHCAE

TEPMOXUMHUYECKIE PACYETEI, PACUETHI C HCITOAB30BAHNEM ITOHATHUSA «MACCOBAA AOAA BEITIECTBAY.
Pasaea 2. Heoprannyeckaa xumus

Hemeraaasr [Toroxenne HemeTanros B [leproandeckoit cucreMe XUMIYECKHX 9AEMEHTOB
AM. MenaeaeeBa u 0COOCHHOCTH CTpOCHHA aTOMOB. Pu3maeckue cBOMCTBA HEMETAAAOB.
AAAOTpPOIINA HEMETAAAOB (HA IIPUMEPE KHCAOPOAR, cepbl, Hocdopa U JTAEPOAQ).

XuMH4Yeckre CBOMCTBA BAKHEHUINNX HEMETAAAOB (TAAOTCHOB, cepbl, a3ora, docdopa,
YIACPOAA M KPEMHHA) U HUX COCAHMHEHHIT (OKCHAOB, KHCAOPOACOAEPKAIITUX KHCAOT, BOAOPOAHBIX
COEAMHCHHIN).

[Tpumenenne BaKHENIIINX HEMETAAAOB B X coeaAnHeHU. Meraaasl. [ToAroxkeHne MeTaAAOB
B [leproandeckoii cucreme xummdaecknx saemeHTOB A MenaeaeeBa. OcoOEeHHOCTH CTPOCHUA
SAEKTPOHHBIX ODOAOYEK aTOMOB MeTaaAoB. OOmume usmdaeckne cBOICTBa MeTaAAOB. CIIAABEI
METAAAOB. DACKTPOXUMHUYECKAN PAA HAIPAKCHUI METAAAOB. XHMHIYECKHAE CBOMCTBA BAKHEHIIIIX
METAAAOB (HATPHH, KAAMIM, KAABIIMNA, MarHUIH, aAFOMHHNN, ITHHK, XPOM, KE€AE€30, MEAb) H HX
COCAMHCHUH.

Obmue criocoOsl moAydenus MeTaAAoB. Mertaaayprua. Kopposus merassos. CriocoOsr
3AIUTHL OT KOppo3uu. I IprMeHeHne METAAAOB B OBITY U TEXHUKE.

DKenepumenmansisre Meno0vr UYUeHUA 6eueciis u ux npespayeruil

Msyuennme xoarekimm «MeTaAABl M CIAQBB»Y, OOpAa3I[OB HEMETAAAOB, pEIIICHHE
SKCIEPUMEHTAABHBIX 3aAa4, HAOAFOACHHE U OIIMCAHHE ACMOHCTPAIIMOHHBIX M A2OOPATOPHBIX
OIIBITOB (B3aAUMOAEHCTBHE THAPOKCHAA AAFOMUHHUSA C PACTBOPAMU KHUCAOT H IIEAOYEH, KAYECTBEHHBIE
PEAKIINI HA KATHOHBI METAAAOB).

Pacuémmwie 3adauu

Pacaérer maccel BermectBa AU 0ObEMA IA30B 110 U3BECTHOMY KOAMYECTBY BEIIIECTBA, MACCE
HAH OOBEMY OAHOIO M3 YYACTBYIOIIUX B PEAKIINU BEINECTB, PACYETBI MACChl (00BbEMA, KOAHMYECTBA
BEITECTBA) IIPOAYKTOB PEAKIINH, ECAM OAHO U3 BEITIECTB MMEET IIPUMECH.

Paszaea 4. Xumusa v >)Ku3Hb

Poap xumum B 0OecIIedeHIN 9KOAOTHYECKOH, SHEPIeTHYECKOH M ITHINEBON OE30I1aCHOCTH,
pasBuTHH MeAUTTHHEBL [JoHATHE O HAYYIHBIX METOAAX ITO3HAHHA BEIIECTB M XUMHYECKUX PEAKITHII.

[IpeacraBaeHuA OO OOIINX HAYIHBIX IIPUHIIAIIAX IIPOMBIIIIACHHOTO IIOAYYECHHSA BaKHEHIITHX
BEITICCTB.

YeroBek B MHpPE BEIECTB M MATEPHAAOB: BAKHEHININE CTPOMTEABHBIE MATEPHAABI,
KOHCTPYKIITHOHHBIE MAaTE€PHAABI, KPACKH, CTEKAO, KEPAMHKA, MATEPHUAABI AAA 9ACKTPOHHKH,
HaHOMaTCpI/IaAI)I, OpraHH‘IeCKI/IC %1 MI/IHCpaAbHBIC YAO6PCHI/IH.

XumMus 1M 3A0OpOBbE YEAOBEKA: IIPABHAA HCIIOAB30OBAHMA AEKAPCTBEHHBIX ITPENApPaTOB,
IIpaBHAa OE30ITACHOIO HCIIOAB30BAHUA IIPEIIAPATOB OBITOBOI XUMUU B IIOBCEAHEBHOM KH3HHU.

MexxnpeAMETHEIE CBA3HU

Peaamzarius MEKIIPEAMETHBIX CBA3EH IIPU U3YIEHUN OOINEl M HeOpraHmdeckon xumun B 11
KAACCE OCYITIECTBASICTCA YEPE3 HCIIOAB3OBAHHE KAK OOINNX €CTECTBEHHOHAYYHBIX IIOHATHH, TaK U
ITOHATHH, ABASFOIIIXCA CHCTEMHBIMH AAfl OTAGABHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO IIHKAA.

OO1mue ecTeCTBEHHO-HAYYHbIE ITOHATHA: HAYIHBIH (DAKT, THIIOTE3d, 3aKOH, TEOPUA, AHAAUS,
CHHTE3, KAACCH(DUKAIINA, IEPHOAMYHOCTD, HAOAIOACHIUE, SKCIIEPUMEHT,

MOAEAHPOBAHHE, U3MEPEHNUE, ABACHUE.

Qusmka: matepus, SHEPrHA, MAcca, aTOM, JACKTPOH, IPOTOH, HEWTPOH, HOH, H30TOII,
PAAHOAKTUBHOCTb, MOAEKYAQ, SHEPIETUYCCKUI YPOBEHb, BEIIECTBO, TEAO, OOBEM, arperarHoe

COCTOAHMEC BCIIICCTBA, (bnanecmle BCAMYHHBI 1 CAMHHUIIBI UX U3MCPCEHUS, CKOPOCTbD.



bBuoaorus: kaeTka, OpraHusM, SKOCHCTEMA, brrocdepa, MAKpO- U MEKPOIACMEHTBI, BUTAMUHBI,
OOMEH BEIIIECTB B OPraHU3MeE.

Teorpadus: MUHEPaABL, TOPHBIE TIOPOADL, IIOAEC3HBIE HCKOIIAEMBIE, TOIIAUBO, PECYPCHL.

TeXHOAOIUS: XUMUYIECKAS IIPOMBIIIIACHHOCT, METAAAYPIUSA, IIPOUZBOACTBO CTPOHTEABHBIX
MATEPHAAOB, CEABCKOXO3AHCTBEHHOE IIPOU3BOACTBO, ITHIIIEBA IIPOMBIIIIACHHOCTb,
drapmarieBTHUECKAs IIPOMBIIIACHHOCTD, IIPOU3BOACTBO KOCMETHYECKHUX IIPEIAPATOB, IIPOU3BOACTBO

KOHCTPYKIIHMOHHBIX MATCPHUAAOB, SIACKTPOHHAA IIPOMBIITACHHOCTD, HAHOTCXHOAOI'TIH.

ITaaHUpyeMbIe pe3yABTATHI OCBOCHHUA YIEOHOI0 IIpeAMeTa « XUMUA»
AVYHOCTHBIE PE3yABTATHI

PI'oC COO ycramaBAmBaeT TPeOOBAHMA K PE3YABTATAM OCBOCHHA OOYYAIOIIIMUCH
IIPOTPAMM CPEAHEro OOIIero OOpa3soBaHUA (AMYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM).
Hay4qro-MeTOAHYeCKOM OCHOBOI AAA pa3pabOTKH IIAAHHPYEMBIX PE3YABTATOB OCBOCHHUSA IIPOIPAMM
CPEAHETO ODIIEro 0OPa3sOBaHUA ABAACTCA CHCTEMHO-ACATEABHOCTHBIN ITOAXOA.

B coorBerctBHEM € CHCTEMHO-AEATEABHOCTHBIM IIOAXOAOM B CTPYKIYPE AHYHOCTHBIX
PE3YABTATOB OCBOCHUSA IIPEAMETA «XHUMUA» HA YPOBHE CPEAHErO ODIINEro OOpPa3sOBaHUA BHIACACHEI
CACAYIOIIIHE COCTABAAIOIIIHIE:

OCO3HAHHE OOYYAIOIIUMUCA POCCHHCKON TI'PAKAAHCKOM HAEHTHYHOCTH — TIOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEABHOCTH U CAMOOIIPEACACHHIO;

HAAMYHE MOTHUBAIIUU K OOYYICHHIO;

LIEACHAIIPABACHHOE PAa3BUTHE BHYTPEHHHUX YOEKACHUN AHYHOCTH HAa OCHOBE KAFOYEBBIX
IIEHHOCTEH U UCTOPUYECKUX TPAAUIIII 0a30BOI HAYKH XHMIH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOINIUXCH PYKOBOACTBOBATBCA B CBOECH AECATEABHOCTH
IIEHHOCTHO-CMBICAOBBIMU ~ YCTAHOBKAMM,  IIPUCYIIHMH — IIEAOCTHOH  CHCTEME  XHMHYECKOTO
00OpasoBaHu;

HAAYIHE IIPABOCO3HAHHUA SKOAOTHYECKOMI KYABTYPBI H CITIOCOOHOCTHU CTABUTD IIEAU U CTPOUTD
KMN3HCHHDBIC ITAAHBI.

AMYHOCTHBIE PE3YABTATEI OCBOCHHA IIPEAMETa «XHMHA» OTPAKAIOT CPOPMUPOBAHHOCTB
OIIBITA ITO3HABATEABHON U IIPAKTHYECKON ACATEABHOCTH OOYYAFOIUXCA IO PEAAHSAIINN IIPHHATHIX B
00IIeCTBE IEHHOCTEN, B TOM YKCAE B YACTH:

1) rpa’kAaHCKOro BOCIIMTAHMA:

- OCO3HAHUA OOYYAFOIIUMUCA CBOMX KOHCTHTYIITHOHHBIX IIPaB M OOA3aHHOCTEH,

- YBaKEHHA K 3aKOHY U IIPABOIIOPAAKY;

- IPEACTABACHHSA O COIIMAABHBIX HOPMaX U IIPABUAAX MEKAMYHOCTHBIX OTHOIIIEHUN B KOAACKTHUBE;

- TOTOBHOCTH K COBMECTHOH TBOPYECKOM ACATEABHOCTH ITPU CO3AAHHH YIE€OHBIX IIPOEKTOB, PEIIICHNN
YVIEOHBIX U IIO3HABATEABHBIX 3aA2, BBIIOAHCHIH XHMUYECKUX SKCIIEPUMEHTOB;

- CHOCO6HOCTI/I IIOHUMATh "N HpI/IHI/IMaTb MOTHBBI, HaMepeHI/Iﬂ, AOI‘I/IKY n aprMCHTbI ApyI‘I/IX HpI/I
AHAAHM3E Pa3AIYHBIX BUAOB YI€OHON ACATEABHOCTH;

2) maTPUOTHYIECKOI0 BOCIIUTAHUA:

- IEHHOCTHOTO OTHOIIEHUSA K HCTOPHIECKOMY U HAYIHOMY HACACAHIO OTEUYECTBEHHOI XUMUH;

- YBaXKCHMA K IIPOIIECCY TBOPYECTBA B ODAACTH TEOPHH H IPAKTHYECKOIO IIPHMEHEHHA XHUMHH,
OCO3HAHUSA TOI'O, YTO AOCTIIKCHUA HAYKU €CThb PE3YABTAT AAHTEABHBIX HAOAFOACHHH, KPOIIOTAUBBIX
9KCIIEPUMEHTAABHBIX IIOUCKOB, IIOCTOSHHOIO TPYAQ YIEHBIX U IIPAKTHKOB;

- MHTEpPEeCa U IIO3HABATEABHBIX MOTHUBOB B IIOAYYCHHUH H IIOCACAVIOIIEM aHAAM3e HH(OPMALIUH O
ITEPEAOBBIX AOCTHKEHHAX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMA:



- HPAaBCTBEHHOT'O CO3HAHMSA, STHYECKOTO ITOBEACHUS;

- CHOCOOHOCTH OLICHUBATH CHTYAIIUH, CBA3AHHBIC C XHMHUYCCKUMU ABACHUAMH, W IIPHHHMATDH
OCO3HAHHBIE PEIIEHHA, OPUEHTUPYACH Ha MOPAABHO-HPABCTBEHHbBIE HOPMEL U IIEHHOCTI;

- TOTOBHOCTH OIIEHUBATH CBOE ITOBEACHUE U ITIOCTYIIKM CBOUX TOBAPUIIIEH C ITO3UIINHI HPABCTBEHHBIX
U IIPaBOBBIX HOPM M OCO3HAHUE IIOCAEACTBUH 9THX IIOCTYIIKOB;

4) popMHupOBAHUA KYABTYPBI 3A0POBBA:

- [OHHUMAHHA LIEHHOCTEH 3AOpPOBOrO M 0E30IIaCHOrO 00pasza KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHA K COOCTBEHHOMY (DU3HYECKOMY U IICHXHYIECKOMY 3AOPOBBIO;

- COOATOACHHSA IIPABHA OE30ITACHOTO OOPAIICHHSA C BEIECTBAMH B OBITY, IIOBCEAHEBHOI JKU3HU U B
TPYAOBOI ACATEABHOCTH;

- IOHHMAaHHA IICHHOCTU IIPABHA HHAHUBHAYAABHOIO M KOAACKTHBHOIO OE30IIACHOIO IIOBEACHHA B
CHUTYAIIUAX, YIPOKAFOIINX 3AOPOBBIO U JKU3HH AFOAEH;

- OCO3HAHUSA ITOCACACTBHI U HEIIPUATHSA BPEAHBIX IIPUBBIYCK (YIIOTPEOACHHA AAKOTOAS, HAPKOTHUKOB,
KYpEHHA);

5) TpyAoBOro BoCImTaHMA:

- KOMMYHHKATUBHON KOMIIETEHTHOCTH B YI€OHO-HCCACAOBATEABCKON AEATEABHOCTH, OOIIECTBEHHO
IIOAE3HOM, TBOPYECKON M APYIHX BUAAX ACATEABHOCTH;

- YCTAaHOBKH Ha aKTHBHOE yYaCTHE B PEIIIEHUH IIPAKTUYECKAX 3aA29 COITNAABHOI HAIIPABACHHOCTH (B
PAMKaX CBOETO KAACCA, IITKOABI);

- MHTEpeCca K IPAKTHYECKOMY H3YUEHHIO IPOQECCHH PA3AMYIHOIO POAA, B TOM UHCAE Ha OCHOBE
IIPUMEHEHHSA IIPEAMETHBIX 3HAHUIT 110 XUMHH;

- YBaKEHHA K TPYAY, AFOAIM TPYAA U PE3YABTATAM TPYAOBOI AEATEABHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAHBHAYAABHOH TPAEKTOPHH OOpa3OBaHUA, OYAyILEH
PO eCcCuN U PEaAU3aIHH COOCTBEHHBIX KU3HEHHBIX ITAAHOB C YIETOM AHMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEI K XUMHUH, HHTEPECOB U IIOTPEOHOCTENH ODIIECTBa;

6) 9KOAOrMYECKOro BOCITUTAHUA:

- BKOAOTHYECKHU IIEAECOOOPA3ZHOTO OTHOIIEHUSA K IIPUPOAE, KAK HUCTOYHHUKY CYIIIECTBOBAHUSA KU3HI
Ha 3eMAE;

- IIOHHUMAHHUS TIAODAABHOIO XapaKTepa SKOAOIMYECKHX IIPOOAEM, BAMAHHA 3SKOHOMUYECKUX
IIPOIIECCOB HA COCTOAHUE IIPUPOAHOM U COITMAABHOI CPEABI;

- OCO3HAHHA HEOOXOAMMOCTH HCIIOAB30BAHHUA AOCTHKEHHH XHMHH AAfl PEIIEHUA BOIIPOCOB
PAITMOHAABHOTO IIPUPOAOITOAB30BAHUS;

- AKTUBHOIO HEIPHUATUA AECHCTBUH, IIPUHOCAIINX BPEA OKPYKAFOIIEH IIPUPOAHOM CPEAE, YMEHHSA
IIPOTHO3UPOBATH HEOAATOIPHUATHEIE SKOAOIMYECKHE ITOCACACTBUA IIPEAIIPHHUMAECMBIX ACHCTBHUI H
IIPEAOTBPAITIATE UX;

- HAAMYIHSA PA3BUTOTO 9KOAOIMYECKOTO MBIITAEHHUSA, SKOAOTHMYIECKOM KYABTYPHI, OIIBITA ACATEABHOCTH
SKOAOTHYECKOH  HAIIPABACHHOCTH, YMEHHA PYKOBOACTBOBATBCA HMH B  IIO3HABATEABHOII,
KOMMYHUKATUBHOM U COIMAABHOH IIPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO IIPOTHUBOCTOATD
nAeoAoruu xeMopooum;

7) e HHOCTH HAyYHOIO IIO3HAHUA:

- cOPMHPOBAHHOCTU MHPOBO33PEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHA HAYKI
1 OOIIIECTBEHHOMN IIPAKTHKI;

- IIOHUMAHHA CHEITU(UKH XUMHUH KaK HAYKH, OCO3HAHUA ¢€ POAU B (POPMHUPOBAHUHU PAITHOHAABHOTO
HAYYHOI'O MBIIIIACHHUSA, CO3AAHUHN IIEAOCTHOI'O IIPEACTABACHHSA OO OKPYKAIOIIEM MUPE KaK O EANHCTBE
IIPUPOABI H YEAOBEKA, B IIO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEH H PEIICHIH IIPOOAEM COXPAHEHU

IIPEPOAHOTO PaBHOBECHS;
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- yOexACHHOCTH B OCOOON 3HAYHUMOCTH XHMHH AAf COBPEMEHHOW NHMBHUAH3AIHM: B c€
IYMAHUCTUYCCKOH HAIIPABACHHOCTH M BA)KHOH POAM B CO3AAHHH HOBOH 0a3bl MaTepHAABHON
KYABTYPBI, PEIICHUN TIAOOAABHBIX IIPOOAEM YCTOHYHMBOIO Pa3BUTHA YEAOBEUECTBA — CBIPHEBOI,
SHEPIETHYCCKOM, ITUIIEBOI U 9KOAOTHYECKOH OE30IIACHOCTH, B PA3BUTHUN MEAHUIIMHEL, OOCCIICYCHNN
YCAOBHH YCIIEIITHOTO TPYAQ H 9KOAOIMTYECKH KOM(POPTHOMH KU3HI KaKAOTO YACHA OOIIECTBA;
- €CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IIOHUMAHUSA CYIITHOCTH METOAOB ITO3HAHUSA, HCIIOAB3YEMBIX B
€CTECTBEHHEIX HAYKAX, CIOCOOHOCTH UCIIOAB30BATH IIOAYIAEMBIC 3HAHUA AASl aHAAN32 U OOBACHECHMUSA
ABACHHH OKPYKAIOIIEIO MHPA U IIPOUCXOAAIINX B HEM M3MEHECHHH, YMEHUA ACAATH OOOCHOBAHHBIC
3aKAIOYEHUA HA OCHOBE HAYYIHBIX (DAKTOB M MMEIOIITUXCA AAHHBIX C IIEABIO IIOAYIEHHUA AOCTOBEPHBIX
BHIBOAOB;
- CIIOCOOHOCTH CaMOCTOATEABHO HCIIOAB30BATH XHUMHIYECKUE 3HAHHA AAA PEIICHHA IIPOOAECM B
peaAI)HI)IX KU3HCHHBIX CI/ITyaLII/IHX;
- HHTEPECA K IIO3HAHHUIO U NCCACAOBATEABCKOI ACATEABHOCTH;
- TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPBIBHOMY OOPA30BAHHIO U CAMOOOPA30BAHHIO, K AKTHBHOMY
ITOAYYEHHUIO HOBBIX 3HAHUI IT0 XUMHHU B COOTBETCTBUU C KU3HEHHBIMU ITOTPEOHOCTAMHI;
- HHTEpPeca K OCOOEHHOCTAM TPYAA B Pa3AHYIHBIX cepax IPOdecCHOHAABHON ACATEABHOCTH.

MeTanpeAMeTHBIE PE3YABTATEI

MeranpeAMETHBIE PE3YABTATHI OCBOCHHSA YIEOHOTO IpeAMeTa «XHUMHUA» HAa YPOBHE CPEAHETO
00111ero 0O6PA30BAHUA BKAFOYAFOT:
- 3HauMMBIE AAA (POPMHPOBAHUSA MHPOBO33PEHUA OOYYAFOIIUXCA  MEKAUCIIUIIAHMHAPHBIC
(MEKIIPEAMETHBIE) OOIEHAYIHBIE ITOHATHA, OTPAKAIOIINE IIEAOCTHOCTD HAYIHOM KAPTUHBI MHPA U
cuenuuKy METOAOB ITO3HAHUSA, HCIOAB3YEMBIX B ECTECTBEHHBIX HAYKaX (MATEpHs, BEIECTBO,
SHEPrus, ABACHHUE, IIPOIECC, CUCTEMA, HAYIHBIH (DAaKT, IPHHITHII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPH, HCCACAOBAHIE, HAOAIOACHIIE, N3MEPEHNUE, SKCIICPUMCEHT H APYTHE);
- VHHBEPCAABHBIEC Yy9IeOHBIE ACHCTBHA (IIO3HABATCABHBIE, KOMMYHHUKATHUBHEBIC, PEIYAATHBHEIE),
obecneunsarorue GOPMHPOBAHNE (PYHKITHOHAABHOH I'PAMOTHOCTH U COITHAABHON KOMIICTEHITII
OOy9arOIIHIXCH;
- CIIOCOOHOCTH obyJarormmxcs HCIIOAB30BATH OCBOEHHBIE MEKAUCIIUIIAMHAPHEIE,
MHPOBO33PEHYECKIE 3HAHUSA U YHHBEPCAABHEIE YaeOHbIE ACHCTBUA B IIO3HABATEABHOI 1 COITUAABHOM
IIPAKTHKE.

MeranpeAMETHBIE  PE3YABTATBI  OTPAMKAIOT OBAAACHHE YVHHUBEPCAABHBIMH  YIE€OHBIMH
ITO3HABATEABHBIMU, KOMMYHHKATHUBHBIMH H PETYAATUBHBIMU ACHCTBHAMHE.

ITosnaBaTreApHBIE YHUBEPCAABHBIE yUE€OHBIE ACHCTBUA
Ba3oBrIe Aornueckue AeMCTBHA:
- CAMOCTOATEABHO (POPMYAHPOBATH U AKTYAAH3HPOBATH IIPOOAEMY, BCECTOPOHHE €€ PACCMaTPUBATD;
- OIIPEACAAITH IEAU ACATEABHOCTH, 3aAaBasf IMAPAMETPHI M KPUTEPUU UX AOCTHKEHHA, COOTHOCHTD
PE3YABTATHI ACATEABHOCTH C IIOCTABACHHBIMHU IIEAAMU;
- HCIIOAB30BATh IIPU OCBOCHUH 3HAHHH IIPUEMBI AOTHIECKOIO MBIIIIACHUA — BEIACAATD XapPaKTEPHBIC
IIPU3HAKH IOHATHH M YCTAHABAUBATH HX B3aHMOCBS3b, HCIIOAB30BATH COOTBETCTBYIOIINE ITOHATHA
AASl OOBACHEHHA OTACABHBIX (DAKTOB U ABACHMUII;
- BBIOMPATh OCHOBAHUA U KPUTEPHHU AAA KAACCH(PUKAITHH BEIIECTB U XUMHYECKAX PEAKIIHIT;
- YCTAaHABAHUBATD IIPUYNHHO-CAEACTBEHHBIE CBA3H MEKAY U3yIACMBIMHU ABACHHUAMU;
- CIPpOUTh AOTHYECKHE PACCYKACHHA (MHAYKTHBHBIC, ACAYKTHBHBIC, IIO AHAAOIUH), BBIABAATD
3aKOHOMEPHOCTH U IIPOTHBOPEYHA B PACCMATPUBAEMBIX ABACHHUAX, (POPMyAHPOBATH BBIBOABI U

3AKAIOYCHMA,
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- IIPUMEHATD B IIPOIIECCE ITO3HAHUSA, HCIIOAB3YEMbIE B XHMUH CUMBOAMYECKHE (3HAKOBBIE) MOACAH,
IIPeOOPa3OBBIBATH MOACABHBIC IIPEACTABACHUA — XUMITYECKUI 3HAK (CMBOA) 9ACMEHTA, XUMHIIECKAS
dopmyAra, ypaBHEHHE XUMHUYECKOH PEAKIUHA — IIPU PEIIEHUH YICOHBIX ITO3HABATECABHBIX U
IIPAKTUYECKUX 3aAa9, IIPUMEHATh HA3BAHHBIC MOACABHBIC IIPEACTABACHUA AAf  BBIABACHUSA
XaPaKTEPHBIX IIPU3HAKOB N3YYAEMBIX BEIIIECTB M XUMHYECKUX PEAKIINI.
Ba3oBble nccaeAOBATEABCKHE ACHICTBHA:
- BAGACTH OCHOBAMH METOAOB HAYYHOI'O TIO3HAHUA BEIIIECTB M XUMHUYCCKUAX PEAKIINIT;
- POPMYAHPOBATD IIEAU M 33AAYH HCCACAOBAHUSA, UCIIOAB30BATh IIOCTABACHHBIE U CAMOCTOATEABHO
cpopMyAnpPOBAHHBIE BOIPOCH B KA4ECTBE MHCTPYMEHTA ITO3HAHUA M OCHOBEL AASl (DOPMUPOBAHMUSA
TUIIOTE3BI IO IIPOBEPKE IIPABUABHOCTH BBICKA3BIBACMBIX CYIKACHUI;
- BAGACTH HAaBBHIKAMH  CAMOCTOATEABHOTO  ITAAHHUPOBAHUA M IPOBEACHHUA  YICHUYIECKUX
9KCIICPUMEHTOB, COBEPIIEHCTBOBATH YMEHHA HAOAIOAATH 32 XOAOM IIPOILIECCA, CAMOCTOATEABHO
IIPOTHO3UPOBATH €r0  PE3YABTAT, (POPMYyAHPOBATH OOOOIIEHUSA ¥ BBIBOABI OTHOCHTEABHO
AOCTOBEPHOCTH PE3YABTATOB HCCACAOBAHUA, COCTABAATH OOOCHOBAHHBIH OTYET O IPOACAAHHON
pabore;
- IIPHOOPETATH OIBIT YUEHUIECKON HCCAEAOBATEABCKOI U IIPOEKTHOM ACATEABHOCTH,
- TIPOABAATH CIIOCOOHOCTBP M TOTOBHOCTH K CAMOCTOATEABHOMY IIOMCKY METOAOB pEIICHHUA
IIPAKTHYECKUX 3aAQ4, IIPUMEHEHUIO PA3AHYHBIX METOAOB ITO3HAHMA.
PaGora c uadopmarueri:
- OPHEHTHPOBATBCA B PA3AMYHBIX HCTOYHHKAX HHQOPMAITUMH (HAYIHO-IIOUYASpPHAA AHTEPATypa
XIMHYECKOTO COACPIKAHUSA, CIIPaBOYHBIC ITOCOOHA, pecypcel VlHTepHETa), aHAAM3HPOBATDH
nHAOPMALIUIO  PAaSAUYHBIX BHAOB U (POPM IIPEACTABACHUA, KPHUTHYECKA OICHHBATH €&
AOCTOBEPHOCTD M HEIIPOTUBOPEUYUBOCTD;
- GOPMYAHPOBATD 3AIIPOCHL U IIPUMEHSATH PA3AIYHBIE METOABI IIPH IIOUCKE U OTOOpe HH(OPMALIHH,
HEOOXOAUMOM AASl BEIIOAHEHHSA YIEOHBIX 3aA2Y OIIPEACAEHHOIO THITA;
- IPHOOPETATH OIBIT HCIIOAB30OBAHHUA HH(MOPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOAOTHH U
pa3AI/I‘IHbIX ITOMCKOBBIX CHUCTCM,
- CAMOCTOSITEABHO BEIOMPATH OIITUMAABHYIO (pOPMY IIpeAcTaBACHUA HHAPOPMAITHH (CXEMBI, TPadOHKH,
AMATPAMMBI, TAOAHIIBI, PUCYHKH U APYTHE);
- HCIIOAB30BATh HAYYHBIH A3BIK B KAYECTBE CPEACTBA IIPU PabOTE C XUMUYECKOH HMHEMOpPMAIIHEH:
IIPUMEHATh MEXKIIPEAMETHBIE ((pU3MYecKne M MAaTeMATHYECKHE) 3HAKH U CHMBOABI, (DOPMYAHIL,
a00OpeBUATYPbI, HOMEHKAATYPY;
- HCIIOAB30BATDH U IIPEOOPA3OBHIBATH 3HAKOBO-CUMBOAMYECKIE CPEACTBA HATAAAHOCTH.
KoMMyHHKAaTHBHEBIE YHUBEPCAABHBIE YUeOHBIE ACHICTBHA:
- 3aAaBAaTh BOIIPOCHL IIO CYILECTBY OOCYKAAEMOH TEMBI B XOAE AMAAOra M/HAM AHUCKYCCHH,
BBICKA3BIBATD  HAEH, (DOPMYAHPOBATH CBOM  IIPEAAOKECHHA  OTHOCHTEABHO  BBIIOAHCHHSA
IIPEAAOKEHHOMN 3aAAUM;
- BBICTyIATh C IIPE3EHTAIMEH PE3yABTATOB IIO3HABATEABHOM ACATEABHOCTH, IIOAYYEHHBIX
CaMOCTOATEABHO HAH COBMECTHO CO CBEPCTHUKAMU IIPH BBHIIIOAHEHUN XHMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKONH PabOTBI 110 HMCCACAOBAHUIO CBOMCTB HM3yYAEMbIX BEIIECTB, PEAAU3AINN yIE€OHOTO
IpoekTa u (POPMYAHPOBATH BBIBOABI II0 PE3YABTATAM IIPOBEACHHBIX HCCACAOBAHHN IIyTEM
COrAACOBAHUSA ITO3UIINN B XOAEC OOCY/KACHHA X OOMEHA MHEHUAMHU.
PeryasaTuBHBIE YHUBEPCAABHBIE YUeOHBIE ACHICTBHA
- CAMOCTOATEABHO ITAAHHPOBATH M OCYILIECTBAATH CBOIO ITO3HABATEABHYIO ACATEABHOCTD, OIIPEACAASA
eé IIeAN M 32A29H, KOHTPOAHPOBATH U II0 MEPE HEOOXOAMMOCTH KOPPEKTHPOBATDH ITPEAAATAEMBIN

AATOPHUTM ACHCTBUIL IIpH BBIITOAHCHUIIT yqe6HbIX " MCCACAOBATCABCKUX 3aAA4Y, BbI6I/IpaTb HanOOAEE
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3 PEKTUBHBIN CIIOCOO HX perreHusA C yI€TOM IIOAYYEHHSA HOBBIX 3HAHNI O BEINECTBAX U
XHUMHIYECKHX PEaKITUAX;

- OCYIIIECTBAATH CAMOKOHTPOAD CBOEH ACATEABHOCTH Ha OCHOBE CAMOAHAAN32 M CAMOOIICHKI.

ITpeameTHEIE pE3yABTATHI

10 xaacc

ITpeameTHBIE PE3yABTATEI OCBOEHUSA Kypca «OpraHudeckas XUMUMD» OTPAKAFOT:
- cOPMHPOBAHHOCTD IIPEACTABACHUH O XHMHYECKOH COCTABAAIOIICH €CTECTBEHHOHAYIHON
KAPTUHBI MHPa, POAU XHMHH B IIO3HAHUU ABACHHH IIPHPOABI, B (DOPMUPOBAHHU MBIIIACHUA U
KYABTYPBI AHYHOCTH, €€ (DYHKIIMOHAABHOM IPAMOTHOCTH, HEOOXOAUMO AAA PEIICHHA IPAKTHIECKUX
32A29 U 3KOAOTHYECKH OOOCHOBAHHOTO OTHOIIICHHA K CBOEMY 3AOPOBBIO M IIPHPOAHOM CPEAE;
- BAGACHHE CHCTEMOI XMMHYECKHX 3HAHHH, KOTOPAas BKAIOYAET: OCHOBOIIOAATAFOINIHE ITOHATHA
(XUMUYECKUI  9AEMEHT, AaTOM, JAEKTPOHHAA OOOAOYKA aTOMa, MOAEKYAd, BAAECHTHOCTD,
3AEKTPOOTPHUIIATEABHOCTD, XUMIYECKAs CBA3b, CTPYKTYpHAsA (popMyAa (pasBEpHyTad U COKpAIIEHHAA),
MOAB, MOAAPHAA MacCa, MOASIPHBIH OOBEM, YTAEPOAHBIH CKEAET, (DYHKIIMOHAABHAA IPYIIIA, PAAHUKAA,
H30MEPHSA, HM3OMEPBl, TOMOAOTHYECKHII PAA, TOMOAOTH, YIA€BOAOPOABIL, KHCAOPOA H
A30TCOAEPIKAIIIE COCAMHEHHSA, MOHOMEP, ITOAMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOAEKYAAPHBIE
COCAMHEHUA); TEOPHH U 3aKOHBI (Teopus cTpoeHns opranmdeckux serrects A.M. Byraeposa, 3akon
COXPAaHEHHUs MACCHI BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOAMYECKIN A3BIK XUMUH; MHPOBO33PEHYECKIE
3HAHMA, ACKAINNE B OCHOBE ITOHUMAHHA IIPUIMHHOCTA M CHCTEMHOCTH XHMHYECKHX ABACHHH,
dakToAOrIIECKHE CBEACHHS O CBOMCTBAX, COCTABE, ITOAYYCHHHM U OE30IIaCHOM HCIOAB30BAHUI
BA)KHEHIIIIX OPraHHYECKUX BEIIIECTB B OBITY U IIPAKTHYCCKOH ACATCABHOCTH YCAOBEKA;
- cOPMHPOBAHHOCTD YMEHHUIT BBIABAATH XAPAKTEPHBIC IIPH3HAKM ITOHATUN, YCTAHABAUBATH HX
B3aMOCBA3b, HCIIOAB30BATh COOTBETCTBYIOIIHE IIOHATHA IIPU OIHMCAHHH COCTaBa, CTPOCHHA H
IPEBPAIIEHUH OPTaHUYECKUX COEAUHECHUIT;
- cOpPMHPOBAHHOCTD YMEHHH HCIOAB30BATH XHMHUYECKYFO CHMBOAUKY AAfl COCTAaBACHHSA
MOAEKYAAPHBIX U CTPYKIYPHBIX (PasBEPHYTOH, COKPAIIEHHOH) (DOPMYA OPraHUYECKUX BEIIECTB U
VPaBHEHMH XUMHYECKUX PEAKIIHH, H3rOTABAHBATD MOACAM MOAEKYA OPraHHYECKUX BEIIECTB AAf
HAAOCTPALINH UX XHUMHYECKOTO U IIPOCTPAHCTBEHHOIO CTPOCHUS;
- cPOPMUPOBAHHOCTD YMEHHUH YCTAHABAUBATD IIPUHAAACKHOCTD H3YIEHHBIX OPTAHIIECKUX BEITIECTB
[0 UX COCTaBy M CTPOCHUIO K OIPEACACHHOMY KAACCY/TPyIIIC COCAMHEHHI (YTACBOAOPOABL,
KHCAOPOA M a30TCOAEPIKAIIIE COCAMHEHHUA, BBEICOKOMOACKYAAPHBIE COEAMHEHHNA), AABATh MM
HasBaauA 110 cucreMarndeckor Homenkaatrype (IUPAC), a raxike IPUBOAUTE TPUBUAABHBIC HA3BAHUA
OTACABHBIX OPTAHHYECKHX BEINECTB (ITHAEH, IIPOIMAEH, AIlETHACH, dTHACHIAHUKOAB, TAHIIECPHH,
deHoA, POPMAABAETHA, AIIETAABACTHA, MyPaBbHHAA KICAOTA, YKCYCHAS KHCAOTA, OACHMHOBAA KHCAOTA,
CTE€APUHOBAA KICAOTA, IAFOKO3a, (PPYKTO3a, KPAXMaA, IIEAAFOAO34, TAUIINH);
- cOPMHPOBAHHOCTD YMEHUSA OIIPEACAATH BUABI XUMHYECKON CBA3H B OPIAHIYECKUX COCAMHEHHAX
(oAMHApHBIE U KPATHBIE);
- cOPMHUPOBAHHOCTD YMEHUA IIPUMEHATH ITOAOKEHHUA TEOPUU CTPOCHHA OPraHHYECKHUX BEIECTB
A.M. ByraepoBa AAf OODBACHEHNA 3aBUCUMOCTH CBOMCTB BEITIECTB OT UX COCTABA U CTPOCHHUSA; 3aKOH
COXPAHEHNs MACCHl BEIECTB;
- cOPMHPOBAHHOCTD YMEHUI XapaKTEPHU30BATh COCTAaB, CTPOEHUE, (DUIUIECKUE U XUMHYCCKHE
CBOMCTBA THUIIMYHBIX ITPEACTABUTEAEH PA3AMYHBEIX KAACCOB OPIAaHMYECKHX BEITIeCTB (METaH, 3TaH,
9THACH, IIPOIIMACH, ALETHAEH, OyrasmeH-1,3, mernabyraamenl,3, OEH30A, METAHOA, ISTAHOA,
3THACHTAHKOAD, TAUIEPHH, (DEHOA, AIETAABACTHA, MYPaBbHHAA M YKCYCHASl KHCAOTHI, I'AFOKO3a,
KPaxMaA, IIEAAFOAO32, AMHHOYKCYCHASl KHCAOT2), HAAFOCTPHPOBATH TEHETHIECKYIO CBA3b MEKAY HIMI

YPpaBHCHUAMHI COOTBETCTBYFOINNX XUMHUYICCKUX peaKHI/If/‘I C UCITIOAB3OBAHHEM CTPYKTYPHBIX q:)OpMyA;
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- cpOPMUPOBAHHOCTD YMEHHA XapPAKTEPH30BATH HCTOYHUKH YIACBOAOPOAHOIO CHIPbA (HETH,
IIPUPOAHBIA Ta3, JIOAB), CIOCOOBI HX IEPEPAOOTKH H IIPAKTHYECKOE IIPHMEHECHHE IIPOAYKTOB
IepepadbOoTK;
- c(hOPMHUPOBAHHOCTh YMEHHI IIPOBOAHUTH BBIMHUCACHHA II0 XHMHYECKHM YPaBHEHHUAM (MACCHI,
00BbEMa, KOAUYIECTBA MCXOAHOIO BEIIIECTBA HAU IIPOAYKTA PEAKIIHH IO M3BECTHBIM Macce, OOBbEMY,
KOAHYECTBY OAHOT'O U3 MCXOAHBIX BEITIECTB HAW IIPOAYKTOB PEAKITHH);
- cOPMUPOBAHHOCTh YMEHUN BAAACTH CHCTEMON 3HAHHII OO OCHOBHBIX METOAAX HAYIHOTIO
ITO3HAHUA, UCIIOAB3YEMbIX B XMMHUH IIPH H3YYICHUHU BEIIECTB M XUMIYCCKUX ABACHHUH (HaOAIOACHIE,
H3MEPEHHE, SKCIEPUMEHT, MOACAUPOBAHHE), UCIIOAB30BATh CHUCTEMHBEIC XHMHYECKHAE 3HAHUA AAS
IPUHATAA PEIIEHUA B KOHKPETHBIX KH3HEHHBIX CHTYaIlUAX, CBA3AHHBIX C BEIIECTBAMH M HX
IIPUMCHEHHUEM;
- cOPMUPOBAHHOCTh YMEHUI COOAFOAQTH IIPABHAA ITOAB3OBAHHA XHMHUYECKOH IIOCYAOH W
A2OOPATOPHBIM OOOPYAOBAHHEM, A TAK/KE IIPABHAA OOPAIIEHUA C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKIIHAMHE IO BBIIOAHCHHIO AADOPATOPHBIX XUMUYECKHX OITBITOB;
- cOpPMHPOBAHHOCTb YMEHHH IIAAHHPOBATH M  BBIIIOAHATh XUMHYECKHNH  OKCIIEPUMEHT
(TIpeBpaItieHus OPTraHMYECKHX BEIIECTB IIPH HAIPEBAHMUH, ITOAYIEHHE 3THAECHA W H3yYEHHE €ro
CBOMCTB, KAYECTBEHHBIC PEAKIINN OPIaHUYECKUX BEINECTB, ACHATYPALNA OEAKOB IIPU HAIPEBAHHH,
LIBETHBIE PEAKIINH OEAKOB) B COOTBETCTBUU C IIPABUAAMH TEXHUKH OE30IIACHOCTH IIPU OOPAIIEHUH C
BEIIECTBAMU M AAOOPATOPHEIM OOOPYAOBAHHEM, IIPEACTABAATH PE3YABTATHl  XHMUYIECKOTO
aKCIeprMeHTa B (DOPME 3aIIUCH YPABHEHUI COOTBETCTBYIOIINX PEAKITHH 1 POPMYAHPOBATH BHIBOABI
Ha OCHOBE 3THX PE3YABTATOB;
- c¢OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAAU3UPOBATH XHUMHUYECKYIO HH(MOPMAIILIO,
ITOAY9IAEMYFO U3 Pa3HBIX HCTOYHHKOB (CPEACTBA MacCOBOH mHMOpMarnu, MnTepHer u Apyrux);
- cpOpPMHPOBAHHOCTD YMEHHUI COOAIOAATD ITPABUAA SKOAOTMYECKH IIEAECOOOPA3HOIO IIOBEACHHUSA B
OBITY H TPYAOBOM ACATEABHOCTH B IIEAAX COXPAHEHUA CBOEIO 3AOPOBBSA U OKPYKAFOIIEH IIPUPOAHOI
CPEABI, OCO3HABATH OIIACHOCTH BO3AEHCTBHA HA KUBBIE OPTaHMU3MBI OIPEACACHHBIX OPTAHHYECKUX
BEINECTB, IMOHMMAasA cMbICA ITokaszateasd [TAK, moscuATs Ha mprMmepax CIOCOOBI YMEHBIIECHUA I
IIPEAOTBPAITICHIA UX BPEAHOTO BO3ACHCTBHUA HA OPIaHU3M YEAOBEKA;
- AAA OOYYAFOIIUXCA C OIPAHIMYEHHBIMU BO3MOMKHOCTAMH 3AOPOBBS: YMEHUE IIPUMEHATh 3HAHUA 00
OCHOBHBIX AOCTYITHBIX METOAAX ITO3HAHHA BEITIECTB I XUMIUYIECKUX ABACHHI;
- AAfl CACTIBIX M CAAOOBHAAIINX OOYYAFOIINXCA: YMEHHE UCIIOAB30BATh PEABE(HO TOYECUHYIO CUCTEMY
obozuavenuit A. Bpaiiaf AAf 3amECH XUMHYECKHX (DOPMYA.

11 xaacc
[IpeamerHbie pe3yAbTaTEl OCBOEHUA Kypca «O0IIas 1 HEOPraHIIECKas XUMUA» OTPAKAIOT:
- cpOpPMUPOBAHHOCTD IIPEACTABACHUI: O XHMHYECKOH COCTABASIOINEH €CTECTBEHHO-HAYYIHOM
KAPTHHBI MUpPA, POAH XHMHUU B IIO3HAHHH ABACHUN IIPUPOABL, B (POPMUPOBAHUU MBIIIACHHUA U
KYABTYPBl ~AHMYHOCTH, €€ cpyHKL[I/IOHaAbHof/'I IPaMOTHOCTH, HEOOXOAUMOM  AAfA perenus
IIPAKTHYECKUX 3aAa9 M SKOAOIMYECKM OOOCHOBAHHOIO OTHOIIEHUA K CBOEMY 3AOPOBBIO U
IIPUPOAHOI CPEAE;
- BAAAGHHE CHCTEMOHM XHMHMYECKUX 3HAHHIH, KOTOpPasd BKAFOYAET: OCHOBOITOAATAFOIIHE ITOHATHA
(XHMHYECKUN 9AEMEHT, aTOM, U30TOII, S-, P-, d- SIAEKTPOHHBIE OPOUTAAH ATOMOB, HOH, MOACKYAA,
MOAB, MOAAPHBIH 00BEM, BAACHTHOCTD, 9ACKTPOOTPHUIIATEABHOCTD, CTEIIEHb OKUCACHUSA, XUMIICCKAs
CBA3b (KOBAaACHTHAf, HOHHAfA, METAAAMYECKAfA, BOAOPOAHAA), KPUCTAAAMYECKAA PEIIETKA, THITBI
XUMHYECKIX PEAKITUH, PACTBOP, SIACKTPOAUTHI, HEIACKTPOAHTEL, SIACKTPOAUTHYIECKAA ACCOITHAIIHS,
OKHCAHUTEADB, BOCCTAHOBUTEAD, CKOPOCTh XUMIYECKON PEAKITNN, XUMHYECKOE PABHOBECHE); TEOPHH 1

3aKOHBI (TEOPHA IACKTPOAUTHYECKON AmMcconmaiun, repuoamdeckuii 3akon AJl. Menaeaeesa,
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3aKOH COXPAHEHHA MACCHI BEITIECTB, 3aKOH COXPAHEHHA H IIPEBPAIECHUA SHEPIHH IIPU XUMHYECKUX
PEaKIIHAX), 3aKOHOMEPHOCTH, CAMBOAMYECKHUI A3BIK XUMUU, MHPOBO33PEHYECKIE 3HAHNISA, AC/KAIIIHC
B OCHOBE IOHHMAHUA IIPUIMHHOCTA M CHCTEMHOCTH XUMHYECKUX ABACHHN, (PAKTOAOTHYECKHE
CBEACHHA O CBOMCTBAX, COCTaBE, IIOAYYCHHH U OE30IIaCHOM HCIIOAB30BAHUN BaKHEHIIIHX
HEOPraHUYECKHUX BEIIECTB B OBITY U IIPAKTHYECKOI ACATEABHOCTH YCAOBEKA;

- c(hOPMHPOBAHHOCTh YMCHHH BBIABAATH XaPAKTEPHBIC IIPHU3HAKH ITOHATHI, YCTAHABAUBATH HX
B3aHMOCB#3b, HCIIOAB30BATh COOTBETCTBYFOINHE ITOHATHSA IIPU OIIMCAHUHI HEOPTaHIYECKUX BEITECTB
1 UX IIPEBPAITICHHH;

- c(hOPMUPOBAHHOCTh YMEHUH HCIOAB30BATH XUMHUYECKYIO CHUMBOAHUKY AASl COCTaBACHUA (DOPMYA
BEIIIECTB M YPABHEHHN XHMHUYECKHX peakuni, cucrematudeckyio Homenkaarypy (IUPAC) u
TPUBHAABHBIC HA3BAHUA OTACABHBIX HEOPIaHMYECKHX BEIeCTB (YrapHBIH Ia3, YIAGKHUCABIM Ias3,
aMMUAK, TaIlIéHas U3BECTh, HEraIléHas U3BECTh, IINTHhEBAA COAQ, ITUPHUT U APYTHE);

- cOPMUPOBAHHOCTh YMEHHUN OIPEACAATh BAACHTHOCTb M CTCIICHb OKHCACHHS XHMHYECKHX
3AEMEHTOB B COCAMHEHHAX PA3AMYHOIO COCTaBa, BUA XHMHYECKOHM CBA3M (KOBAAEHTHAsA, MOHHAA,
METAAAMYECKAA, BOAOPOAHAA) B COCAMHEHHAX, THII KPHUCTAAAMYECKON PEIIETKH KOHKPETHOTO
BEIIeCcTBa (ATOMHAsA, MOACKYAAPHAsA, HOHHAA, METAAAMYECKAH), XaPAKTEP CPEAB B BOAHBIX PACTBOPAX
HEOPTAHUYIECKIX COCAMHEHNIT;

- c(hOPMHUPOBAHHOCTD YMEHHUH YCTAHABAUBATH IIPHHAAACKHOCTD HEOPIaHWYECKHUX BEIECTB 110 UX
COCTaBy K OIIPEACAEHHOMY KAACCY/IPYIIIe COCAMHEHHI (IIPOCTBIE BEIIECTBA — METAAABL U
HEMETAAABI, OKCHABI, OCHOBAHUSA, KICAOTHI, aM(POTEPHBIE THAPOKCHABI, COAH);

- cpOpPMUPOBAHHOCTh YMEHHN PACKPHIBATH CMBICA IepHOAmYeckoro 3akonHa AJ. MenaeaeeBa n
AEMOHCTPHUPOBATH €0 CUCTEMATU3HPYIOIIYIO, OOBACHUTEABHYIO U IPOTHOCTHYECKYIO (DYHKITHH;

- ¢pOpMUPOBAHHOCTh YMEHHUIT XapaKTEPU30BATH IAEKTPOHHOE CTPOEHHE aTOMOB XHMHIYECKUX
anemeHTOB 1—4 mepuoaos Ilepmoamdeckoit cucremsr xummaecknx saementoB AV Menaeaeesa,
HCIIOAB3YA IOHATHA «S-, P-, d-9AEKTPOHHBIE OPOUTAAMY, «IHEPIETUIECCKHE YPOBHIN», OOBACHATDH
3aKOHOMEPHOCTH M3MEHEHHUA CBOMCTB XMMHYECKHX 3AEMEHTOB M MX COCAHMHEHHII IO IIEPHOAAM U
rpymmam [leproamdeckoit cucremsr xumuaeckux sremenToB A, Menaeaeesa,

- cOPMUPOBAHHOCTh YMEHHH XapaKT€PU30BATh (OIIMCBHIBATH) OOIINHME XHMHUYECKHE CBOMICTBA
HEOPTAaHMYECKUX BEITIECTB PA3AMYIHBIX KAACCOB, ITOATBEPKAATD CYIIIECTBOBAHUE TEHETUIECKOM CBA3H
MEKAY HEOPraHHYECKHMHU BEIECTBAMU C ITOMOINBIO YPABHEHUN COOTBETCTBYIOIINX XHMHYECKUX
PEaKITHIT;

- cOPMHPOBAHHOCTD YMEHUA KAACCU(DHITIPOBATH XUMHUECKIE PEAKIIIH 11O PA3AYHBIM IIPU3HAKAM
(4UCAY M COCTABY PEArHPYIOIIHUX BEILIECTB, TEIIAOBOMY 9(P(DEKTy peaKIuu, U3MEHEHHUIO CTEIICHEM
OKHCAEHUA 9IAEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KATAAH3ATOPA);

- cOPMHPOBAHHOCTD YMEHHH COCTABAATH YPABHEHHUSA PEAKIUI PAa3AUYHBIX THIIOB, ITOAHBIE U
COKpAaIEHHbIE YPABHEHUS PEAKIIMI HOHHOIO OOMEHA, YIUTHIBAS YCAOBHSA, IIPU KOTOPBIX 3TU PEAKIIUI
HAYT AO KOHIIa;

- chOPMHUPOBAHHOCTD YMEHHH IIPOBOAUTH PEAKIINH, ITOATBEPKAAFOIIUE KAYECTBEHHBIH COCTaB
PA3AMYHBIX HEOPTaHUYECKUX BEITIECTB, PACIIO3HABATH OITBITHBIM ITyTEM HMOHBI, IIPHCYTCTBYIOIITHE B
BOAHBIX PaCTBOPaX HEOPTaHUYIECKUX BEITIECTB;

- cpOpPMHPOBAHHOCTD YMEHHH PACKPBIBATH CYIITHOCTh OKHCAHUTEABHO-BOCCTAHOBUTEABHBIX PEAKIIUI
ITOCPEACTBOM COCTABACHUSA SIAEKTPOHHOIO OAAAHCA STUX PEAKIIHIT;

- cpOpMHPOBAHHOCTD YMEHHUI OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEAKINH OT
Pa3AHYHBIX (PAKTOPOB; XapaKTEP CMEIIECHUA XHMIYECKOTO PABHOBECHA B 3aBHCUMOCTH OT BHEIITHETO

BosAerictsus (mpuunuir Ae [lateane);
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- cpOpPMUPOBAHHOCTh YMEHHUN XapaKTEPH30BATh XUMHYECKHE IIPOIIECCHI, ACKAIIHE B OCHOBE
IIPOMBIIIIACGHHOTO ~ITOAYYECHUA CEPHOH KHCAOTBI, aMMHAKd, 24 TaKKe CPOPMUPOBAHHOCTD
IIPEACTABACHHH OO OOIIMX HAyYHBIX IIPHUHIIAIAX M 9KOAOTHYECKAX IIPOOAEMAX XHMHIYIECKOTO
IIPOM3BOACTBA;

- chOpPMHPOBAHHOCTH YMEHHH IIPOBOAUTD BBITUCACHUSA C HCITOAB30BAHHUEM ITOHATHA «MACCOBASA AOAS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIICHHH Ia30B P XUMIYECKUX PEAKIINAX, MACCH BEIIECTBA
HAEM OOBEMA TAa30B IIO HM3BECTHOMY KOAHMYECTBY BEINECTBA, MAacCe HAM OOBEMY OAHOIO U3
YYIACTBYIOIIINX B PEAKIIMH BEIIECTB, TEIIAOBOrO 3hdeKTa Peaklnu Ha OCHOBE 3aKOHOB COXPaHEHUA
MACCBI BEIIECTB, IIPEBPAIIEHUA U COXPAHEHUA SHEPINH;

- cOpPMHPOBAHHOCTD YMEHHH COOAOAATH IIPABHAA ITOAB3OBAHHA XHMHYECKOH ITOCYAOH U
AaDOPATOPHBIM OOOPYAOBAHUEM, A TAKXKE IIPABHAA OOPAINEHUA C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIHAMHE IO BBIIOAHEHHIO AADOPATOPHBIX XUMUYECKHX OITBITOB;

- cpOPMHPOBAHHOCTD YMEHUI IIAAHUPOBATH U BBIIIOAHATH XUMIYECKUIT SKCIIEPUMEHT (Pa3AOKEHHE
IIEPOKCHAZ BOAOPOAA B IIPHUCYTCIBUU KATAAM32TOPA, OIPEAECACHUE CPEABI PACTBOPOB BEIECIB C
ITOMOIIIBIO YHUBEPCAABHOI'O HHAUKATOPA, BAHAHHIE PA3AHYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKOH
PEAKITHH, PEAKIIMH MOHHOIO OOMEHA, KAYeCTBEHHBIC PEAKIINU Ha CYAbQAT-, KAPOOHAT- U XAOPHA-
AQHMOHBI, Ha KATHOH aMMOHHSA, PCIICHHE 3KCIEPHUMEHTAABHBIX 3aAa9Y IO TeMam «MeTaaAsy n
«HemeTaaAB) B COOTBETCTBUH C IIPAaBUAAMH TEXHUKI OE30IIACHOCTH IIPU OOPAIIIEHNHN C BEIIIECTBAMH
1 AaDOPATOPHBIM OOOPYAOBAHHEM, IIPEACTABAATD PE3YABTATHI XMMUYECKOTO 3KCIIEpUMEHTa B hopme
3AIIMCH YPABHEHHUH COOTBETCTBYIOIIMX PEAKIIMH U (POPMYAHPOBATH BBIBOABI HAa OCHOBE 3THX
PE3YABTATOB;

- c¢OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAAU3UPOBATH XHUMHUYECKYIO HH(MOPMAIILIO,
ITOAYYAEMYIO U3 PA3HBIX HCTOYHUKOB (CPEACTBA MACCOBOIM KOMMYHHuKaruu, VinTepreT m Apyrux);

- cpOpPMHPOBAHHOCTD YMEHHUI COOAIOAATD ITPABUAA SKOAOTMYECKH IIEAECOOOPA3HOIO IIOBEACHHUSA B
OBITY H TPYAOBOM ACATEABHOCTH B IIEAAX COXPAHEHUA CBOEIO 3AOPOBBSA U OKPYKAFOIIEH IIPUPOAHOI
CPEABI, OCO3HABATH OIIACHOCTb BO3ACHCTBHA Ha JKHUBbIE OPIraHU3MbBI OIIPEACACHHBIX BEIIECTB,
moHmMas CMBICA mokasateas ITAK, mosAcHATs Ha @pEMeEpax CIOCOOBI  YMEHBIICHUA U
IPEAOTBPAILEHHUA UX BPEAHOI'O BOSACHCTBHUA HA OPTaHU3M YEAOBEKA;

- AAA OOYYAFOIIUXCA C OIPAHIYEHHBIMU BO3MOMKHOCTAMH 3AOPOBBS: YMEHUE IIPUMEHATH 3HAHUA 00
OCHOBHBIX AOCTYIIHBIX METOAAX IO3HAHUA BEIIECTB U XUMUYIECKIX ABACHUI,

- AAfl CACTIBIX M CAAOOBHAAIINX OOYYAFOIINXCA: YMEHHE UCIIOAB30BATh PEABE(HO TOYECUHYIO CUCTEMY

obozuavenuit A. Bpaiiaf AAf 3amECH XUMHYECKHX (DOPMYA.
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Temarnueckoe IIAAHUPOBAHHE

10 xaacc
KoamgectBo uacos DaexTpoHHEIE
Ne | Haumenosanue pazaesos utem | Beero | Konrp. | ITpakr. (zudpossre)
n/u IPOrPaMMBI paboTel | paboTel o6paszoBaresbHBIE
pecypcsl
Pasaea 1. Teoperudeckue 0OCHOBBI OPraHIMYECKON XUMUH
1.1 | IIpeAmMeT OpraHMIECKOHN XUMIH. 3 0 0 Butaumorexka IIOK
Teopus crpoeHns OPraHUIECKUX https://m.edsoo.ru/7f41837¢c
Coceannennii A.M. byraeposa
Paszaea 2. YraeBoAOPOABI
2.1 | IlpeaeabHBIE YTAEBOAOPOABI — 2 0 0 bubauorexa LIOK
AAKAHBI https://m.edsoo.ru/7t41837¢c
2.2 | HemmpeaeAbHBIE JTAEBOAOPOAET: 6 0 1 butanorexa LIOK
AAKCHBI, AAKAAUCHBI, A AKIHEI https://m.edsoo.ru/7f41837¢c
2.3 | Apomarudgeckue yrA€BOAOPOABI 2 0 0 Butanorexka IIOK
https://m.edsoo.ru/7t41837¢c
2.4 | IlpupoAHBIE HCTOYHHKN 3 1 0 butanorexka [IOK
VTAEBOAOPOAOB U HX IlepepaboTKa https://m.edsoo.ru/7t41837¢c
Pasaea 3. Kucaopoacoaeprkaliie opraHudecKiue COeAMHEHUA
3.1 | Couprer. ®enoa 3 0 0 butoaunorexka [IOK
https://m.edsoo.ru/7t41837¢c
3.2 | Aapaerumast. Kapbonossie 7 0 1 butanorexka [IOK
KUCAOTEL. CAOKHEIE 3(PUPBI https://m.edsoo.ru/7f41837¢
3.3 | VraeBoast 3 0 0
Paszaea 4. AsoTcoaeprkaliie OpraHudeCKHe COCAMHEHUA
4.1 | AMuHBL. AMUHOKHUCAOTHL 4 1 0 Bbubanoreka LIOK
Beaxn https://m.edsoo.ru/7t41837¢c
Pasaea. 5. BeicokoMoAeKkyAspHBIE COEATHEHUA
5.1 | INaacrmaccer. Kayayku. Borokna 1 0 0
Hroro no xypcy 34 2 2
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 xaacc

KoanuectTBo uacos

Ne | HaumeHOBaHHE PA3A€AOB U TEM DaexTpoHHbIe (11U POBEIE)
n/u IIPOrpaMMbI Bcero Komrp. | Tlpaxcr. o0pasoBaTeAbHBIEC PECYPCHI
paboTel | paboTel
Pasaea 1. Teopernueckue ocHoBbl xumud (13 4)

1.1 | Crpoenue aToMOB. 3 0 0 bubanorexa IIOK
IMeproanvecknii 3aK0H U https://m.edsoo.ru/7f41a636
[Tepuoandeckas cucrema
xuMuYeckux saemeHToB A L.

MenaeaeeBa

1.2 | Crpoenmne BermecTsa. 4 0 0 bubanorexka IITOK
Mmoroobpasue BerrecTn https://m.edsoo.ru/741a636

1.3 | Xumuueckue 6 1 1 Bbubanorexa IIOK
PeAKITII https://m.edsoo.ru/741a636

Paszaea 2. Heopraamueckas xumus (17 1)

2.1 | MeraaAsr 6 0 1 Bbubanorexa IIOK

https://m.edsoo.ru/7f41a636

2.2 | HemeraaAn 9 0 1 bubanorexa [ITOK

https://m.edsoo.ru/7f41a636

2.3 | CBA3p HEOPraHUIECKHUX U 2 1 0 buoamorexka [IIOK
OPraHHUYECKUX BEIIECTB https://m.edsoo.ru/7t41a636

Paszaea 3. Xumusa u >xusssb (4 1)
3.1 | XumMus u KU3Hb 4 0 0 bubanorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro 34 2 3
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IToypouHoe maaHumpoBaHmIe

10 xaacc

Koa-
Ne H Dopmbl 50P
_ a3BaHHeE Pa3AeAad, TEM YPOKa BO xomTpoAT
4acoB
Tema 1. ITpeamer opranudeckoit xumun. Teopusa 1
CTPOEHUA OPraHUUECKUX COCANHEHUH
Teopus XuM. CTPOCHHUSA OPT. COCANHCHIH. https://resh.edu.ru
1 XuM. cBA3H B opr. coeannenuax. OcodeHHOCTH 1 subject/lesson/61
OPraHMYECKIX COCAMHEHHUH 49 /main /170400
Tema 2. YTA€BOAOPOABI U X IIPUPOAHBIE HCTOYHUKH 13 3
Aakassl. [[IKAOaAKAHBL. HOMEHKAATYPA, https://resh.edu.ru
2 CTPOEHHUE MOAEKYA, H30MEPHS 1 subject/lesson/61
51/main/150012
Anxansl. [lukaroaskassl: (prs. 1 XUM. CBOHCTBA, https://resh.edu.ru
3 ITIOAYYEHHUE U IIPHUMEHCHUE 1 subject/lesson/61
51/train /149997
Ilpaxruueckas pa6ora Ne 1 «Onpeaesenue
4 yrA€pOAa, BOAOPOAQ, XAOPA B OPraHUYIECKHUX 1 Ip.p.
BEIIECTBAX»
AAKEHBI: HOMEHKAATYPa, U30MEPHUS CTPOCHHUE https://resh.edu.ru
5 MOACKYA. 1 subject/lesson/54
12/main /212567
AAKeHBI: (PU3. U XHM. CBOHCTBA, IPUMCHCHHCE I https://resh.edu.ru
6 IIOAYYCHHUE 1 subject/lesson/54
12 /train /212570
- ITpakruueckas pa6ora Ne 2 «IToayueHnue 1 Ip.p.
9TUAEHA U OIBITHI C HUM»
Anxkaauensr. Kayayxkm. https://www.youtu
8 1 be.com/watch?v=7
VyEFQHUU7Ac
AAKUHBL, 00IIIad XapaKTePUCTHKA https://www.youtu
9 TOMOAOTHYECKOTO PAAA 1 be.com/watch?v=I]
[Vas91.1i8
Apener. bersoa. Obrmas xapakTepHuCcTrKa https://infourok.ru
10 1 /areny-
4865653.html
I'enermaeckas CBA3h MEKAY YTAEBOAOPOAAME https://infourok.ru
geneticheskaya sv
11 1 :
vaz klassa uglevod
orodov-306144.htm
12 ITosropenne u 06061IEHIE 1
13 Konrpoabnas pabora Ne 1 «YraeBoAopoAbD» 1 K.P.
IIpupoaHbIe HCTOYHUKH YTAEBOAOPOAOB: HEMDTB, https://resh.edu.ru
14 IIPUPOAHBII a3, KAMCHHEIN yTOAD 1 subject/lesson/61
48/main/170465
Tema 3. Kucaopo- u a3orcoaeprkarye 15 5
OpraHUYeCKHe COCAMHEHHA
ITpeaeAbHBIE OAHOATOMHBIE CITUPTHL: CTPOEHHE, https://resh.edu.ru
15 | HOMeHKAATYpa, H30OMEpPHSA, CBOICTBA, 1 subject/lesson/47

IpuMeHeHne u noaydenue. Aab.orn

69/main /150554
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https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/train/149997/
https://resh.edu.ru/subject/lesson/6151/train/149997/
https://resh.edu.ru/subject/lesson/6151/train/149997/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/train/212570/
https://resh.edu.ru/subject/lesson/5412/train/212570/
https://resh.edu.ru/subject/lesson/5412/train/212570/
https://www.youtube.com/watch?v=7VyFQHUU7Ac
https://www.youtube.com/watch?v=7VyFQHUU7Ac
https://www.youtube.com/watch?v=7VyFQHUU7Ac
https://www.youtube.com/watch?v=IJJVas9L1j8
https://www.youtube.com/watch?v=IJJVas9L1j8
https://www.youtube.com/watch?v=IJJVas9L1j8
https://infourok.ru/areny-4865653.html
https://infourok.ru/areny-4865653.html
https://infourok.ru/areny-4865653.html
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://infourok.ru/geneticheskaya_svyaz_klassa_uglevodorodov-306144.htm
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/

Muoroaromusie Hp CACABHBIC CHI/IpTI)I .

https://www.youtu

16 | Baxkneiimme npeacraBiuTeAs, CBONCTBA, be.com/watch?v=E
IIPUMEHEHUE. mVXUC7nnD8
Denoast. O0IIas XapaKTEPUCTHKA https://resh.edu.ru
17 subject/lesson /57
27/main/150581

AAbAETHAB B KeTOHBL. OOIIas XapaKTePUCTHKA https://resh.edu.ru

18 subject/lesson /47
76/main/150608

Kap6onossie kucaoter. CTpOEHHIE MOAEKYA, https://www.youtu

19 CBOICTBA, IPUMECHCHIIE, OTACABHBIC be.com/watch?v=-
IIPEACTABHTEAH KZv6ahS300

20 Ilpaxruueckasa pa6ora Ne 3. 5
U ) p-p-

ACHTH(PUKAIINA OPraHUIECKHUX BEIll-B
Caoxnsie acpupsr. 7Kuper. https://www.youtu
21 be.com/watch?v=
DhOs9mkpURO
[ToBropenue n 06oOIIEHHE

22 «KucaroporocoaepKaux OpraHmIecKux
BEIIECTBY»

VraeBoasr: kaaccudpuKarys, CBOMCTBA, https://resh.edu.ru
23 [IPUMEHCHIE subject/lesson/61
50/main/150691

AMUHBI: CTPOCHIE MOACKYA, CBOHCTBA https://www.youtu

24 be.com/watch?v=
GMOO0rXCk3w

AMIHOKHCAOTBI: CTPOCHHE MOACKYA, CBOICTBA, https://resh.edu.ru

25 3HAYCHUE subject/lesson /47
43/main/150746

beaxn: KAaCCI/Iq)I/IKaL[I/Iﬂ, CBOIICTBA, 3HAYCHUE https: wWww.youtu

26 be.com/watch?v=q

3t1dRBanPc
HyxAemHOBBIE KECAOTHI: CTPOEHNE, CBOMCTBA, https://www.youtu
27 3HAYCHUE be.com/watch?v=F
41.2csD71.aQ)
ITosropenne u 06061IEHIE https://resh.edu.ru
28 subject/lesson /62
96/main /212593
29 | KonTtpoabnas paGora 2 K.P.
Tema 4. Oprasuyeckas XUMuA U 0011€CTBO 1
TToammeprr. ITaacTmaccsr https://resh.edu.ru
30 subject/lesson /60
95/main /150826
Boaoxkna https://www.youtu
31 be.com/watch?v=
D4GijrRPsOFI
3 ITpakrmaeckasa pa6ora Ne 4. PacmosHaBaHue Tp.p.
AACTMACC ¥ BOAOKOH
buorexuosorus. ['ennas u kaerounas https://resh.edu.ru

33 | mmxenepusa. Kaonnposanne. subject/lesson/54

52/main/150815

34 | IloBroperue n obobmenue Kypca
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https://www.youtube.com/watch?v=EmVXUC7nnD8
https://www.youtube.com/watch?v=EmVXUC7nnD8
https://www.youtube.com/watch?v=EmVXUC7nnD8
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://www.youtube.com/watch?v=-KZy6ahS3Oo
https://www.youtube.com/watch?v=-KZy6ahS3Oo
https://www.youtube.com/watch?v=-KZy6ahS3Oo
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://www.youtube.com/watch?v=GM0O0rXCk3w
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://www.youtube.com/watch?v=q3f1dRBanPc
https://www.youtube.com/watch?v=q3f1dRBanPc
https://www.youtube.com/watch?v=q3f1dRBanPc
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://www.youtube.com/watch?v=F4L2csD7LaQ
https://resh.edu.ru/subject/lesson/6296/main/212593/
https://resh.edu.ru/subject/lesson/6296/main/212593/
https://resh.edu.ru/subject/lesson/6296/main/212593/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://resh.edu.ru/subject/lesson/5452/main/150815/
https://resh.edu.ru/subject/lesson/5452/main/150815/
https://resh.edu.ru/subject/lesson/5452/main/150815/

11 xaacc

Ne

Koa-

u/ Haspanue pasaeaa, TeM ypoka BO Popnt a0r
KOHTPOASA
| 4acoB
Tema 1. Crpoenue Bermecrs 9
OCHOBHBIC CBEACHHSA O CTPOCHIH https://resh.edu.ru
1 aroma 1 subject/lesson/64
79/main/150993
Ileproamueckas cucrema xum. saemenTos A, .
MeI;IAeieeBa U yYIECHHE O CTPOCHUN aTOMa.A https.: tesh.edu.ty
2 CraHOBACHIE U Pa3sBUTHE IIEPHOANYIECKOTO 3aKOHA ! subject/lesson/63
32/main/151024
U TEOPHH XUMHYECKOIO CTPOCHUS
Wonnas xumudaeckas CBA3b U MOHHBIE https://resh.edu.ru
3 KPHCTAAAMIECKHE PEIIETKH 1 subject/lesson/59
11/main/151057
KoBarenrnas xumudeckas cBisb. ATOMHEIE U https://resh.edu.ru
4 | MOAEKYASIDHBIC KPHCTAAAMYECKHE PEIIETKH 1 subject/lesson/55
81/main/151084
MeraaAudgeckas XUMIYECKas CBA3D https: Www.youtu
5 1 be.com/watch?v=-
NetHe6aSSU
Boaopoanas xumugeckas cBa3b https:/ /www.voutu
6 1 be.com/watch?v=¢
oobil2ae74
[Toanmepsr https:/ /www.voutu
7 1 be.com/watch?v=6
dzNskDniFE8
AucIiepcHBIE CHCTEMBI https:/ /www.voutu
8 1 be.com/watch?v=q
NttHE u8xaw
9 | [osropenne n 0606mmenne o teme 1 1
Tema 2. XumudecKkue peaxiiuu 12 2
Kaaccudukarnus XuMm. peaxiuii https://resh.edu.ru
10 1 subject/lesson/49
38/main/151110
CKOpPOCTD XHM. PEAKIIHH https://www.youtu
11 1 be.com/watch?v=3
OfxdSgUo1c
OObpaTHMOCTh XUMHYECKHIX PEAKIIHH https://www.youtu
12 1 be.com/watch?v=f
1 sZm KqUc
XUMHYECKOE PABHOBECHE H CIIOCOOBI €10 https:/ /www.voutu
13 | cmemenus 1 be.com/watch?v=f
1 sZm KqUc
14 Perrrenme 3aAa9 11 yIIpaKHEHIH 1
I'mapoans https://resh.edu.ru
15 1 subject/lesson/59
12/main/92794
OKHCANTEABHO-BOCCTAHOBUTEABHBIE PEAKIIUI https://www.youtu
16 1 be.com/watch?v=p

cMSYF8duqU
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https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5911/main/151057/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://www.youtube.com/watch?v=-NgtHe6aSSU
https://www.youtube.com/watch?v=-NgtHe6aSSU
https://www.youtube.com/watch?v=-NgtHe6aSSU
https://www.youtube.com/watch?v=goobiI2ae74
https://www.youtube.com/watch?v=goobiI2ae74
https://www.youtube.com/watch?v=goobiI2ae74
https://www.youtube.com/watch?v=6dzNskDniE8
https://www.youtube.com/watch?v=6dzNskDniE8
https://www.youtube.com/watch?v=6dzNskDniE8
https://www.youtube.com/watch?v=qNttE_u8xaw
https://www.youtube.com/watch?v=qNttE_u8xaw
https://www.youtube.com/watch?v=qNttE_u8xaw
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://www.youtube.com/watch?v=f1_sZm_KqUc
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://www.youtube.com/watch?v=pcMSYF8duqU
https://www.youtube.com/watch?v=pcMSYF8duqU
https://www.youtube.com/watch?v=pcMSYF8duqU

BACKTPOAI/IS pacrrAaBoOB 1 paCTBOPOB.

https://www.youtu

17 | Ilpaxrraeckoe IPUMEHEHIE SACKTPOAN3A be.com/watch?v=s
m08C621t2k
Pemrenne 3apaq https://resh.edu.ru
18 subject/lesson/35
23/main/151163
ITpakriueckan pabora 1. Pemenue
19 | axcmepuMMEeHTAABHBIX 32029 [p.p.
o TeMe «XMMHYIeCKaA peaKIa»
[Tosropenne u 0600IIEHIE U3YIECHHOTO https://resh.edu.ru
20 subject/lesson/34
79/start/151187
2 KonTpoasHasa pabora Ne 1 o reme «Crpoenue KP
BeIeCTB. XMMIYECKas PeaKIia» o
TeMma 3. BemmecrBa u ux cBoiicrBa 2
MeraAAsr https://resh.edu.ru
22 subject/lesson/34
93/main/151216
Hemeraannt https://resh.edu.ru
23 subject/lesson/59
39/main/151324
HeopraHHt{ecme ¥ OPraHUYCCKUE KUCAOTHI https: Www.youtu
24 be.com/watch?v=S
IKnuTSzYiY
Heopraumgeckue u OpraHmIecKIe OCHOBAHIA https:/ /www.voutu
25 be.com/watch?v=3
dB2- uogKg
Heopranudeckue u opranudeckue am@oTepHeIe https:/ /www.voutu
26 | coeamHeHns be.com/watch?v=-
EQTpNTRs0
Coan https://www.youtu
27 be.com/watch?v=b
W_IRZA-AR
INpaxruaeckas pabora 2. Pemenue
28 | IKCIEPUMEHTAABHBIX 3aAa4 II0 TeMe Ip.p.
«Bemecrsa 1 X CBOMCTBA»
IToBropenue u 0600IIEHIE TEMBI
29 https://resh.edu.ru
subject/lesson/49
60/main/151378
30 KOH’I‘p(jALHa}I pabora 2 no reme «Bemiecrsa u KP.
HX CBOMCTBA»
Tema 4. Xumua 1 COBpeMeHHOE 00IIIeCTBO
Xnmvmraeckad TeXHOAOTHA. [ IponsBoACTBO aMMITaka https://resh.edu.ru
31 | 1 MeTaHOA2 subject/lesson/35
14/main/151433
Xumudgeckas IpPaMOTHOCTb KaK KOMITOHEHT OOIIei https://resh.edu.ru
32 | KyABTYPHI YEAOBEKA subject/lesson/35
04/main/151489
33 | [oBropenne usyuennoro kypca
34 | Wrorooe nosropenue
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https://www.youtube.com/watch?v=sm08C621t2k
https://www.youtube.com/watch?v=sm08C621t2k
https://www.youtube.com/watch?v=sm08C621t2k
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://www.youtube.com/watch?v=S9KnuTSzYiY
https://www.youtube.com/watch?v=S9KnuTSzYiY
https://www.youtube.com/watch?v=S9KnuTSzYiY
https://www.youtube.com/watch?v=3dB2-_uoqKg
https://www.youtube.com/watch?v=3dB2-_uoqKg
https://www.youtube.com/watch?v=3dB2-_uoqKg
https://www.youtube.com/watch?v=-_EQTpNTRs0
https://www.youtube.com/watch?v=-_EQTpNTRs0
https://www.youtube.com/watch?v=-_EQTpNTRs0
https://www.youtube.com/watch?v=bW_lRZfj-AE
https://www.youtube.com/watch?v=bW_lRZfj-AE
https://www.youtube.com/watch?v=bW_lRZfj-AE
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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YUYEBHO-METOANMYECKOE OBECITEUEHHME
OBPA30OBATEABHOTO ITPOILIECCA

INbpueasa O.C. Xumna.10 kaacc. VueOuuk. basoseiii yposenp: PI'OC, VaeOnmk aas
00111e00Pa3oBaT. yueb. 3aBeACHHIT. — 2-¢ U3A., crepeoTtuil. — M: «Apoda Beprukaawy», 2023.
I'aopueasa O.C. Xwmmua.ll xaacc. Vuebuuk. basoseni yposemp: PI'OC, Vueb. aad
00111e00Pa3oBaT. yue0. 3aBeACHHIT. — 2-¢ U3A., crepeoTtuil. — M: «Apoda Beprukaawy», 2024.
I'a6pueasa O.C., bepeskun I1.H., Vimakos A.A., Matioposa I'B. u Ap. Kourpoasnse u
nposepounsie padoter o xumun 10 xaace k yuebuuxy I'abpueasaa O.C. Basoseiii yposeHs,
PI'oC — M: «Apodar, 2023 r.
Tpoeryoosa H.I1., Kourpoapno-usmepureasnsie MmatepraAst 1o xumun 10 -11 kaace (x yaeOHUKY

O.C. I'abpueasn), M. «Bako» 2011 r.

IMudgpossie 06pa3oBaTeAbHBIE PECYPChI H PECYPCHI CETU UHTEPHET
[Topraa dpyHAaMeHTaABHOTO XHMIYecKOro oOpasoBanus ChemNet.
Xummgeckas nH@POPMAITIOHHAS CceTp: Hayxa, 0OpazoBaHHe, TEXHOAOTHH
http://him.1september.ru

Eannmas xoaaexmma LIOP: I1peameTHas KOAACKITHA «XTMUD)
http://school-collection.edu.ru/collection/chemistry

EcrecrBenno -HAay49IHbIC SKCHCpI/IMCHTbI . XUMMA.

Koaaekrms Poccuiickoro 00I11e00Pa30BATEABHOTO mopTaAa
http:/ /www.chemistty.ssu.samara.ru

OCHOBBI XUMHUH: 3AEKTPOHHBIH yaeOHukK http://chemworld.narod.ru

Caiir «Bupryaspnasg xummgeckas mkoAa» http://maratakm.narod.ru

Caiit «Mup xumvum» http://chemistry.narod.ru

JOOKYMEHT NMOANMMCAH
ONEKTPOHHOW NOAMUCHIO

CepTudukar: 02D19E9600C7BOF4864EESE93B7C5A1E85
Bnapeneu: ParoxuHa Onbra AnekcaHapoBHa 23
[LevictButeneH: ¢ 27.11.2023 go 27.02.2025
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