AHHOTanus K pado4eii nporpamme no yueonomy npeamery «Xumus» 10-11
KJIACC YIUIyOJIEHHOT0 YPOBHS CPeHEro 001ero o0pa3zoBaHus

PaGouas mnporpamma ydeOHoOro mnpenMera «Xumus» (yriayOJEHHBIN
ypOBEeHb) cocTaBiieHa g oOyyaromuxcs 10-11 kimaccoB Ha ocHoBe dDenepanbHOro
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJapTa CpeaHEro oouero oopa3oBaHus,
YTBEPKJIACHHOIO MpuKa3zoM MuHucTepcTBa npocsemieHus PO ot 12 aBrycra 2022
roga Ne 732 «O BHeceHMM W3MEHEHHH B (eaepalibHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHbIN CTAaHAAPT CPEIHETO 00IIero 00pa3oBaHUD)

Pabouas nporpamma mno xumuu sBasercs dvacteto  OOIl  COO,
ONpENENSIOMEN: COAEp)KAaHHUE;, IUIAaHUPYEMBIE  PE3yNlbTaThl; TEMATHYECKOE
IJIAHUPOBAHUE C YYETOM paboueld MpOorpamMMbl BOCHUTAHUSI U BO3MOKHOCTHIO
ucnoas3oBanus JOP.

[Ipu coctaBiaeHuu paboO4YMX MNPOrpaMM HCHOJIB30BAIUCH MaTEpHallbl caiTa
Enunoe conepxkanne oOmiero obOpazoBanusi https://edsoo.ru/ u  KoHcTpykTop
pabouux nporpamm https://edsoo.ru/constructor/.

PaGouass mporpamma 1O XUMHUU CpeaHEro oOmiero oOpa3oBaHUs Ha
yIiyOJICHHOM YPOBHE COCTaBlieHa Ha oOcHOBe TpeOoBaHMil K pe3yJbTaram
OCBOCHHMSI ~ OCHOBHOM  00pa3oBaTelbHOM  MPOTrpaMMbl  CPEAHEro  OOIIEro
oOpa3oBaHus, IIPEICTABICHHBIX B deneparbHOM rocyJ1apCTBEHHOM
00pa3oBaTEILHOM CTAHAAPTE CPEIHEr0o O0IIero o0pa3oBaHUsl, a TAKXKE HAa OCHOBE
XapaKTePUCTUKU TUJIAHUPYEMBIX PE3YJIbTaTOB JTYXOBHO-HPABCTBEHHOI'O DPa3BUTHS,
BOCIIUTaHUS U COLMANIM3alMU OO0yYaroluXcs, MPEICTaBIECHHBIX B (enepaabHOM
paboueil mporpamMMe BOCTIMTaHUS.

B coorBercTBMM ¢ OOmMUMH MHEISIMA W MOPUHIUIIAMH CPEIHEr0 OO0IIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, yrayOIeHHBIHI
YPOBEHb M3yUCHHUS) OPUEHTUPOBAHO MPEUMYIIECCTBEHHO Ha OOIICKYJIbTYPHYIO
MTOATOTOBKY oOyyaroumxcs, HEO0OXOAUMYIO UM TUISt BBIPAOOTKH
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIHEHIHOTO BKJIIOYEHUS B JKHU3Hb COIMYMa,
NPOJOJDKEHUsS  O0pa3oBaHMA B Pa3MYHBIX  00JIACTAX, HE  CBSI3aHHBIX

HENOCPEACTBEHHO C XUMHUEM.

CocrapnstomuMu  npeaMeTa  «XUMUsSD»  SBISIOTCS  YIUIYOJEHHBIE KYpPCBI
«Opranuyeckas xumusi» U «OOIIass W HEOpPraHWYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIOTCSA OCHOBBI YIUNIYOJICHHON HayKU:
CHUCTEMa 3HAHWM MO HEOPTraHWYECKOW XUMHUU (C BKIIOUYCHHEM 3HAHUW U3 OOIICH
XUMHUH) U opraHuydeckoil xumuu. GopMupoBaHne AaHHON CUCTEMbI 3HAHHUU TPHU
W3y4YeHUH TipeaMera oOecrnedurBaeT BO3MOXKHOCTh — PAaCCMOTPEHHUS  BCETO
MHOT000pa3us BEIeCTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMHUH.

TeopeTudyeckyro OCHOBY Kypca O0IIel XMMUU COCTaBIISIFOT COBPEMEHHBIC
MPECTaBJICHUS O CTPOCHUH BEIIECTB (IIEPUOANIECKOM 3aKOHE U CTPOCHHUH aToMa,
TUMAX XUMAYECKUX CBS3EH, arperaTHOM COCTOSIHMM BEILIECTBA, MOJIUMEPAX U
JMCTIEPCHBIX CUCTEMaX, KAYeCTBEHHOM M KOJIMYECTBEHHOM COCTaBE BEIIECTBA) U
XUMHUUYECKOM TIporiecce (KiaaccuPuKaimm XMMUYECKUX PEeaKIui, XUMUYECKOM
KUHETHKE U XUMUYECKOM PAaBHOBECUU, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
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mpoiieccax).

PabGouass mporpamma peKOMEHIYETCS YUHUTEISIM XUMHUH, MPEHOJAIOLIIM
npeameTr Ha yryOonéHHoMm ypoBHe nmo ®I'OC COO - 2022 B 10-11 kiaccax.
OO1ee 4ncao 4acoB, OTBEACHHBIX NI U3yYEHUS] XUMUH, cocTaBiser 204 daca: B
10 knacce — 102 yaca (3 vac B Henento), B 11 knacce — 102 vaca (3 yac B HeZelo).

[Tpunoxenue: padboyas mporpamMma 1o yueoHomy npeamery «Xumus» 10-11
KJIacc.
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MUWHHUCTEPCTBO ITPOCBEIIEHUS POCCUIICKOM ®EJIEPAIIUN
MunucrepcTBo o0pazoBanusi KpacHosipckoro kpasi

Aavunucrpanus Ko3dyiabckoro paitona KpacHosipckoro kpas

MKOY "Kemuyrckasa COLI nmenn M.A. XiieOHukoBa'"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
M€IarOTMYE€CKUM 3aMECTUTEIIEM n.0. nupekropa MKOY
COBETOM nupekropamno YBP "Kemuyrckas COLI
[Ipotokon Ne7 ot «30» H.b. Mepanskoa uMeHH MLA.

aBrycra 2023 r. XnebHukona"

«30» aBrycra 2023 .
E.B. Bunbtok

[Tpuka3z No§1 ot «31»
aprycra 2023 .

PABOYAS IPOTPAMMA
(ID 1743042)

yueOHoro npeamera «XumMus. Yriry0JieHHbI YPOBEHb»

115t ooygaromuxes 10 —11 xmaccos

c. ZKykoBka 2023r.
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HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMUW Ha ypOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysbTaTaM OCBOCHUS
benepanbHOR oOpazoBarenbHON IPOTrPaMMBbl CpPEAHETO o01ero
obpazoBanusi(POIl COO), npencrasiennbix B denepanbHOM TOCYAapCTBEHHOM
oOpazoBarenpHOM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoii
Qenepany, pealuM3yIOIMIUX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHH «Crtparernn pa3BuTus BocnuTtaHuss B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YPOBHE YINIYOJIEHHOIO H3Yy4Y€HHs 3aHMMAET Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-HAy4yHOTO oOpa3zoBanus yuammuxcs 10-11 kiaccos.
N3ydyenne mnpeamera, peannsyeMoe B YCIOBHUSX JAU(PPepeHIupOBaHHOTO,
NpoQUIBHOrO O00y4YeHUs, NPU3BAHO OOECHEUYUTh OO0IIE00pa30BATENbHYIO H
OOLIEKYIbTYPHYIO TMOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO s
aJanTaluy UX K OBICTPO MEHSIOIMMCS YCIOBUSAM JKU3HU B COLUYME, a TAKXKe IS
IPOAODKEHNs OOyuYeHHUsT B OpraHM3alMsX NpodecCHOHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme nmo XMMHMM Ha3HadY€HHE IpeaMera «XUMHS» MOJIy4aeT
MOAPOOHYI0O  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIOJAraroIUMH
nonoxenusiMu AGI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJIEH, COAEepKaHUS,
pe3ynbTaToB OO0yueHusi W TpeOOBaHUM K YpPOBHIO IMOJATOTOBKHU BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJSIOTCS CJHEAYIOIIHME BBINOJHSAEMbBIE MPOrPaMMOM IO
XUMUU QYHKLIHH:

e HH(QOPMALMOHHO-METOJUYECKAs, peau3alus KOTopod olecreurnBaer
NOJlyY€HUE NPEJCTaBICHUS O LEJsAX, COAEpKaHWM, OOIIell cTpareruu
oOyuyeHus, BOCIUTAHUS U PAa3BUTHsI O0yUaIOUIMXCs CPEACTBAMU MPEAMETa,
U3y4aeMOoro B paMKaxX KOHKPETHOTO pouis;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpyuBaeT
ONpeJeieHre: MPUHIIMIIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIIbHOCTH
U3y4YeHUs1 Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPXKATEIHLHOW OCHOBBI
KOHTPOJII U OLEHKHM 0O0pa30oBaTENIbHBIX JOCTHKEHHHN OO0y4aroumxcs B
paMKax HTOroBOW arrectauud B (OpMe €AMHOrO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Tporpamma st yriryOa€HHOTO U3yUEHUST XUMUH:
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e YCTAaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUISL W3Y4YeHUsT B paMKaX OTIENbHBIX mpoduieil, mpeaycMaTpuBaet
pacrmpejelieHde W CTPYKTYPUPOBAaHHME €ro 10 KJaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e HaéT MPUMEpPHOE paclpeesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIO0BATEIbHOCTh H3YYEHUS Y4EOHOro
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOEHHS Kypca, BHYTPUIPEIAMETHBIX H
MEXIPEIMETHBIX CBSI3EH;

e AT METOJMYECKYI0O UHTEPIPETALHIO Ie]e U 3a/1au U3y4eHUs IpeIMeTa
Ha yTriyOJE€HHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATEIBHON XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOU
MPOTPaAMMBI CpeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TakXe C y4ETOM OCHOBHBIX BHJOB
yue0OHO-IT03HABATENbHBIX  JACHCTBUIM  00ydarolerocs IO OCBOCHHUIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM TMO3UIMSAM B MPOrpaMMe MO XUMHH MPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YeHMEM XUMHUM Ha YPOBHE OCHOBHOTO OOUIETo
oOpa3oBaHMs. 3a IpelelaMH YCTaHOBJIEHHOW MPOrpaMMON 1O  XUMHUH
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIIAIONIEH COJIEpKaHUsl yueOHOro mpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi AOJDKHA ONPENENAThCSA B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduiis 00yueHus.

B coorBerctBHUM ¢ KoHuenTyalbHbIMH mosioxkeHusmu PI'OC COO o
Ha3HAYCHUH TMPEAMETOB 0a30BOro MW YINIYOJIEHHOTO YpOBHEW B CHUCTEME
nuddepeHIIMpOBaHHOTO OOYyYEHHUsI HAa YPOBHE CpeAaHero ooiiero obpa3oBaHUS
XUMHUSL Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHUsI HalpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TAaloM  MOJYYEHHS  XUMHYECKOIrO
oOpa3oBaHMsI B paMKax M3y4yeHUs CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX UCIUIUIMH B By3aX M OpraHHU3aIUsIX CpeIHero mpodecCHOHaTLHOTO
oOpa3zoBanusi. B 5Toil cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHHe U  YIIIyOJIeHHe TEOpPEeTUYECKOM U
MPAKTUYECKON MOATOTOBKHA OOYYaIOIIMUXCS, BRIOPABIIMX OMpenenEéHHbIN mpoduib
oOy4eHus1, B TOM YHUCIIE C MEPCIEKTUBOM MOCIEIYIOIIEr0 MOTyYeHHSI XUMUYECKOTO
o0pa3oBaHus B OpraHu3aiusiax npodeccuoHaibHoro odpazopanus. Hapsay c atum,
B cBere TpeboBanuii PI'OC COO K mMmIaHUpPYyEeMbIM pE3yibTaTaM OCBOEHUS
dbenepaapbHOil  00pa30BaTEIBPHOM MPOTPaMMBI  CpeaHEro o00Imero oOpa3oBaHUs
u3ydYeHue ImpenMera «XHUMHs» OPUEHTHPOBAHO TAaKKe Ha pelleHue 3ajad
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BOCIIUTAHUS U COLIMAIBHOIO Pa3BUTHUS OOydarommxcs, Ha (GOpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYabHbIX YMEHHUM, YMEHHUI palioHalIU3aluil y4eOHOro Tpyaa u
00OOIIEHHBIX  CMOCOOOB  JIEATENBHOCTH, MMEIOIUX  MEXKIUCIUILUTMHAPHBIMN,
HaAMNPEIMETHBIN XapakTep.

CocTaBngomyMu npeaMera «XUMUs» Ha YpOBHE YIiayOJEHHOTO U3y4eHUs
ABJISIIOTCS  YyIIyOn€éHHble Kypchl — «Opranumyeckas xumus» u  «OOmas wu
Heopranmyeckas xumus». [lpu onpeneneHnn moaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allMd COJEP)KaHHUS 3THX KypCOB B IIporpamMme IO XHMHH 332 OCHOBY
npuHATel noJiokenuss GI'OC COO o paznuuusx 0a30BOro M yriayoJEHHOTO
YpOBHEW M3yUYEeHUS MIpEeIMETA.

OcHoBy conepxkaHus KypcoB «Oprannyeckas xumus» u «OOmasa u
HEOpraHWYecKas XHMHS» COCTAaBJISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUW H
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpOBHIO M3Y4YEHHs IMpeaMmeTa. JTa CHcTeMa
3HAHUM TI0JydaeT ONPENEIEHHOE TEOPETUUYECKOE JOIIOJHEHHE, I103BOJIIOIIEE
OCO3HAaHHO OCBOMTH  CYIIECTBEHHO OOJbIIHA 00BbEM  (HaKTOIOTUYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3YYEHHUsS IMpeaMeTa obecnedyeHa
BO3MOKHOCTh 3HAUUTEIBHOIO YBEIMYECHHS 00bEMA 3HAHUH O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBaxX MX COCIMHEHMIM HAa OCHOBE PACHIMPEHUs] U yTiayOJeHus
IPENCTABICHUA O CTPOCHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAaHMs PEaKlHil, pacCMaTPUBAEMbIX C TOUKU 3PEHUSI XUMUUYECKON KMHETUKH
U TepMoauHaMuKu. HM3ydeHue mnepuomnueckoro 3akoHa u Ilepuommueckoi
CUCTEMBbl ~ XMUMHYECKHX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKAsI CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS SHEPTreTUUECKUX U3MEHEHMI Ipu e€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKU 3PEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
TUIOB  peakluuil  JomoJiHgeTCs  (opMHpOBaHMEM  MPEJCTABICHUNH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U JEKTPOJIM3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opranuueckoil XUMHHM TIPH PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHU yaenseTcss 0co00e BHUMAaHKME BOIPOcaM 00 3JIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIhii.

Oco0oe 3HaueHWe HMEeT TO, YTO Ha COAEp)KaHHWE KYypCOB XUMHUU
yrayOaEHHOTO YPOBHS U3YUYEHUS ISl KJIACCOB OMpeNeaEHHOr0 mpoduiisa (ri1aBHbIM
o0pa3oM Ha HX CTPYKTYpYy U XapakTep JONOJHEHUH K oOmeld cucreme
MPEAMETHBIX 3HAHWI1) OKa3bIBAIOT BIMSHUE CMEXKHbBIC MPEeIMEThl. Tak, Hampumep,
B COJICpXKaHUU TIpeaMeTa I KJIACCOB XUMHKO-(PU3MUECKOro Mpoduisi 00binoe
3Ha4YCHUE OYIyT UMETh BJIEMEHTHl y4eOHOro Marepuana mo oobmiet xumuu. [lpu
U3YYEHUHU TpeJMeTa B JAHHOM Clydyae akUEeHT OyneT cleinaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJICKYJIIpHasi Teopus (MOJIEKyJsipHas Teopusi B (hU3UKE), 3aKOHBI COXpPaHEHUS
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MacChl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, JJIEKTPOIU3a, IPEICTABICHUSA O
CTPOEHUHU BELLECTB U JIPYIOE.

B TO e BpeMs B coAepKaHUM MpeaMeTa Ui KJIACCOB  XMMHKO-
OMOJIOTHYECKOTO TPOQUIS OOJIBIINA YIACTHHBIA BeC OyIAET MMETh OpraHudYecKas
xumus. B aToM ciydae mpefocTaBisieTcsi  BO3MOXKHOCTB — Jisi  Oosee
00CTOSITEILHOTO ~ PAacCCMOTPEHUS] XMMHYECKOM  OpraHu3aluu  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOHAT, K TMpUMEpY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTHI, KaK JIMMUIbL, OCJKH, YIJEBOJAbI, HYKICHHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTENIEU
OCHOBHBIX KJIaCCOB OPraHUYECKUX BEIIECTB CIIY)KaT OCHOBOM [UJIl W3YYECHHUS
CYIIHOCTH Tpo1ieccoB (P OTOCUHTE3, IbIXaHMUS], TUILEBAPEHUS.

B nmane ¢GopmMupoBaHHS OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOEHHUS
0OIIEHayYHbIX METOJIOB IMO3HAHMS U ONbITA MPAKTUYECKOIO MPUMEHEHHS HAyYHbIX
3HAHUW HM3y4YCHHUE MpeaMeTra «XUMHUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETAMH, BXOISAIMIMMHU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHbIE MpeaMeThl», «MaTremaThka Hu
nHpopmaTuka» U «PyccKHil sI3bIK U IUTEPATYPAY.

[Ipn u3ydyeHun yyeOHOro mnpenMera «XUMHUsSD» Ha YriayOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro odiiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 3ajjaueii EepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HayKM XHMHU Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Perenne
TOM 3amauv Ha YriayOJd€HHOM YpOBHE HW3Y4YEHHUs MpeaMeTa MpeArnojaraer
peanu3anuio TaKux LeeH, Kak:

e (opMupoBaHHE TPEACTABICHUN: O MaTepualbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poau B 0OOecreyeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIIOBEYECTBA: B  PEIIEHUU  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBON 0€30MacHOCTH, B Pa3BUTUHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUaAIOB, HOBBIX UCTOYHUKOB DHEPI'UH, B
00€eCleYeHnn PALMOHAIBHOIO MPUPOJIONOJIb30BaHusA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe€ IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpeie;

e OCBOCHME CHCTEMbl 3HAHUW, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pPAa3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TE€PMOAUMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUi, O
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XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMax, 00 00mux
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIIuxcst OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHEHUS
KIIIOUEBBIX M€ U MPOOJEM COBPEMEHHOM XUMUHU, HJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYUHYIO TPHUPOAY;
IPaMOTHOTO pelIeHus MpoOJeM, CBSI3aHHbBIX C XUMUEH, POTHO3UPOBAHUS,
aHaIKM3a U OIEHKU C TMO3UITNI YKOJIOTHIECKON 0€30TacHOCTH MOCIEACTBUI
OBITOBOM M TPOU3BOJACTBEHHON JESITEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  MPOU3BOJACTBOM, HCIOJB30BAaHUEM U  IepepaboTKON
BEIIIECTB;

yIiyOJieHue  MPEJCTAaBICHUNM O  Hay4yHbIX  METoJaX  IO3HAHWS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUI OPUEHTHUPOBATHCS B MHPE
BEIIECTB U OOBSICHEHHS XHWMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuy MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GYHKIUN 1I€OCTHOW CHUCTEMBI CpPeAHEro oOIIero oOpa3oBaHUs MPU HU3yYCHUHU
npeaMeTa «XUMHsD»» Ha  yrayOJEHHOM  YpPOBHE OCOOYI0  akKTyaJbHOCTb
IpUOOPETAIOT TaKKE 1ETU U 3a7a4l, KaK:

BOCIIUTaHUE YOCKIAEHHOCTH B II03HABAEMOCTH SBJICHUM TIPHUPOIBI,
YBOKCHHS K TMpOIEecCYy TBOpYECTBA B 00JACTH TEOPETHUYCCKHX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (OpPMHUpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAlMKM K OOYYCHHUIO U TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIMTAaHWUIO  HA  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
criocoOHOCTEeW 00yuarnmxcs, (OpMHUPOBaHUE Yy HUX CO3HATEIHLHOIO
OTHONICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBHUIO YCHENTHON MpodecCHOHANBHON U 00IIECTBEHHOH IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO IPHUPOJIONOIB30BaHUS,
Pa3BUTHE IKOJIOTHIYECKON KYJIBbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOMN JAESITEIbHOCTH.

OO6m1ee yucI0 YacoB, MPEAYCMOTPEHHBIX I U3YUYEHUS XUMUU Ha YIIIYyOJICHHOM
ypOBHE cpenHero oobiero oopaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezneno), B 11 kimacce — 102 gaca (3 gyaca B Heeio).
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COAEPXAHUE OBYYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOIl XUMHUM.

[IpenMer W 3HAYECHHE OPraHUYECKOM XUMHUH, NPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUIA.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXHOCTH aToma yriiepojaa. XHMHYEcKas CBSI3b B
OPraHMYECKUX COCOUHEHHSX. Tumbl THOPUAM3AIMU aTOMHBIX opOuTanen
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKIeNTOPHBIN). THUIB TEpeKpbIBaHUS aTOMHBIX OpOUTanedl, ©- U T-CBA3M.
OnunapHasi, 1BOMHAsE U TpoitHas cBsi3b. CIOCOOBI pa3pbiBa CBSI3€ B MOJIEKYJIax
opraHuueckux BemlecTB. I[loHsTue 0 CBOOOJHOM paaukaine, Hykieopuie u
aneKkTpoduIe.

Teopust crTpoeHusst opraHudeckux coeauHenuii A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COEOUHEHUU. MOJIeKyJsipHblE U  CTPYKTYpHbIE  (POPMYIIBL.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BUIOB: Pa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepusa. Buabl u3zoMepuu: CTpyKTypHas, IpPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN (MHIYyKTHUBHBIN
Y ME30MEpPHBIN 3PPEKTHI).

[IpencraBienrie o KiIaccupUKaluM OpraHUYEcKuX BemiecTB. [lonstue o
(dyHKuMOHANBHOU rpymnme. ['omosnorus. I'omonoruueckue psaasl. CuctemaTuieckas
HOoMeHKJaTypa opranudeckux coemuHeHuid (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJIEJBHBIX MTPEACTABUTENICH.

Oco0eHHOCTH W KJIacCHU(PUKALUS OpPraHUYecKuX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

DKCHEpPUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB W HX MpPEBpalICHUI:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, OMNBITBI [0 NPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBneHue, oOyriaMBaHUE W TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJIEKYII
OpraHUYeCKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. 'omonioruyeckuil psii aikaHoB, oOmasi popmysia, HOMEHKIaTypa 1
M30MEpHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHME MOJEKYJ aJIKaHOB, Sp’-
ruOpuau3alms aTOMHBIX OpOuTanel yriepoja, o-cBaA3b. DuU3nMyeckue CBOWCTBA
AJIKaHOB.
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XHWMHYECKHE CBOICTBA QJKAaHOB: PEAKUHMH 3aMEUICHUS, W30MEpPHU3aLNH,
JNETUIPUPOBAHMS, [IUKIN3ALNY, IMPOJIN3A, KPEKUHTa, ropenus. IIpeacrasnenue o
MEXaHU3ME PeaKklMi paJuKaJIbHOTO 3aMEILCHHUS.

Haxoxnaenue B npuposie. CriocoObl MOIy4YeHUs: U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mmas Gopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH
CTPOCHMSI M XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IUKIOOyTaH) u
OOBIYHBIX (LIUKJIOMNEHTAH, IIUKJIOreKCaH) IUKIoaIKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHNE UKIIOAIKAHOB.

Anxensl. ['oMonornueckuil psji ankeHoB, ooOmas (opmMyiia, HOMEHKIIATypa.
DIEKTPOHHOE W  MNPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ — alKEHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoja, 6- U n-cBs3u. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepusa. DPU3HUECKHE CBOWMCTBA AJKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHHS, 3aMEIIECHUS B O-TIOJIO)KEHHUE
OpU JIBOWHOM CBS3W, NOJMMEpHU3alMd U okucieHud. [IpaBuio MapKoBHUKOBA.
KauecTBeHHbIE peakiyy Ha ABOHHYIO CBs3b. CIIOCOOBI MOMyUYEHUS U MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIE, U30JMPOBAHHbBIE,
Kymynupogantwle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHUSI U XUMUYECKHUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenune. Ilonumepusanus
COTNPSKEHHBIX JUEHOB. CrIOCOOBI MOIYYeHHs U TPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ["'omonioruueckuii psij aikuHOB, oO1as (GopMyia, HOMEHKJIATypa U
M30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKUHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoja. PuznuecKkue CBOMCTBA AJIKMHOB.
XVMMHUYECKHE  CBOWCTBA:  pEaKkUMM  IPUCOCAWHEHHs,  AUMEPHU3ALUUA U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOWHYIO CBsi3b. KauecTBEHHbIE peaKkIMu Ha TPOUHYIO CB3b. CIIOCOOBI OTyUYEHHUS
Y IPUMEHEHUE AJKUHOB.

ApoMaThuecKkue yrieBoaopoabl (apeHsl). ['oMoJIorMyeckuil psii apeHoB,
oOutast popmyna, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOIcTBa O€H30J1a U €ro rOMOJIOIOB: PEaKLIUK 3aMEelEeHUsI B OEH30JIbHOM KOJIbLIE U
yIIEBOAOPOJHOM pajuKale, peakluud NPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
Ooenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbLIE Ha TpPUMEPE AaJKUIBHBIX pPaJUKaIOB, KapOOKCHUIIBHOH,
THJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanus ctuposa. CrnocoObl MOIy4eHUS U
NpPUMEHEHUE apOMATUUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHslif yroib U npoyKThl ero nepepadboTku. CrnocoOsl nepepadboTku HedTH:
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MEepPEroHKa, KPEKUHT (TePMUYECKUN, KATATUTHYCCKHI), pu(GOpPMHUHT, TUPOIU3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIIJICHHOCTU U B OBITY.

['eneTrueckas CBsI3b MEXKY Pa3TUYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTCHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiun
3aMEIIeHHs] TaJoreéHa Ha TUAPOKCOrPYIIYy, HUTPOrpyIIy, [HAHOTPYIIILY,
amuHorpynmy. JleiicTBue Ha TallOr€HIPOU3BOJHBIE BOJAHOTO U CIUPTOBOTO
pactBopa miEnoun. B3auMoaelCcTBHE NUTAIIOTCHAIIKAHOB C MAarHWe€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAILICHUNA:
n3yueHune (U3UYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii  yrieBoJOpOJOB Pa3IMYHBIX KJIAacCOB (0OeclBEeYMBAHUE OPOMHOM WU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aHMMOJICHCTBUE AallE€THIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEHUE
yriepoga U BOAOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJIYyYCHHE OTUJIEHA H
M3Y4YEHUE €ro CBOMCTB, O3HAKOMJIEHHE ¢ KoJuleKuusmu «Hedpte» u «Yromwy, ¢
oOpasllaMM  TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJCIUPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB U raJlOT€HIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucsiopoacoaep:kamniue opranudeckue coeJTHHEHNSI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpE
METaHoJa W 3TaHoja). ['omonormyeckuid psia, oOwmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U  Kiaccupukanus. Du3nueckue CBONUCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHble CBSI3M MEXKIY MOJIEKYJIAMU CIHPTOB.
XUMUYECKHE CBOWCTBA: pEAKUMHU 3aMEIICHUs, JeruapaTalyd, OKHUCICHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMHU U  HEOPraHWYECKUMHU  KHUCJIOTaAMH.
KauectBeHHas peakiysi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIA U METAaHOJIA
Ha opranu3M uenoBeka. CrocoObl TMOJTy4YEeHUsS W TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie Aupbl, HOMEHKIaTypa B u3oMepus. OcoOeHHOCTH (PUBHYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaToMHbl€ CHUPTHI — ASTUJICHIJIMKOIbL U ThulepuH. Duzndeckue u
XUMUYECKHE CBOMCTBA: PEAKIIMM 3aMEIICHUs, B3aUMOJICUCTBHE C OpraHUYeCKUMU
U HEOPraHWYECKUMHU KHUCIIOTAMH, KauyeCTBEHHAas peaklHsi Ha MHOTOATOMHbIC
cupThl. [IpencraBienne o MexaHW3ME PeaKIMi HYKICO(DUIHLHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl MOJyYeHUSs U MPUMEHEHHE
MHOT'OAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3onpHOTO simpa. dusnueckue cpoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHX
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cBoiicTB (enona. KauectBennwsie peakuuu Ha ¢GeHod. TOKCHYHOCTH (heHoa.
Crnioco6bl ostydenus v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COETMHEHMS — AJIBJIETUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynnbl. ['OMOJOrUuecKkue psijibl ajibJAETUJIOB U KETOHOB, OOIIast
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Duznueckue CBOMCTBA albJIETUIOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albACTHAOB M  KETOHOB:  pEAKUUU
npucoeauHeHnsa. OKUCIEHNE albJEeru0B, KAYECTBEHHBIE PEAKIMN HA aJbICTUbI.
CnocoObl OJTy4EeHHS M IPUMEHEHHE ATIbJIETHIOB U KETOHOB.

OIHOOCHOBHBIE TIPE/IEIbHBIE KApOOHOBBIE KUCTOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3omepust u HOMeHKIaTypa. dusndyeckue cBOWCTBa
OJIHOOCHOBHBIX TMpPEICIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3HM MEKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUUYECKHUE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakuusi STepUPUKALNH, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKana.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oc0OEHHOCTH CBOWCTB HEMpPENENbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCJOT: CT€apUHOBAas, IMAJIbMUTUHOBAS, OJICUHOBAS, JUHONEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOMYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUsS U
HOMEHKIaTypa. PU3NUEeCKUe U XUMHUYECKHE CBOWCTBA: THAPOIU3 B KHCIOW U
LIETIOYHOM Cpee.

Kupsi. Ctpoenue, GpU3nUecKue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esiouHon cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

Mpbuta” Kak cOJIM BBICHTUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ICUCTBHE.

OO6mras xapakTepucTuKa yrieBojioB. Knaccudukaius yrieBogoB (MOHO-, JT1-
U mojucaxapubel). MoHocaxapuabl: TIIOK03a, (GpyKTo3a, TalakTtos3a, pubo3a,
ne30kcupuOo3a. PuU3NUecKue CBOMCTBA M HaxoxkjAcHUE B npupojae. dorocuHTes.
XUMHYECKHUE CBOMCTBA TIHOKO3bI: PEAKIIMN C YYACTUEM CIIUPTOBBIX U albJCTUIHON
IpynI, CIOUPTOBOE M MOJIOYHOKHCIIOE OposkeHue. IIpuMmeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEACATEIBHOCTH OpraHusma. Jlucaxapuapl: caxapo3a, MallbTo3a U
nakTo3a. BoccraHaBiaMBarNMe U1 HEBOCCTAHABIMBAIONINE AUcaxapuibl. [ uaponuns
nucaxapunoB. Haxoxaenue B nipupone u npuMenenue. [lommcaxapuasl: kpaxman,
IVIMKOTEH W 1eunono3a. CTpoeHHE MAKpPOMOJIEKYJl Kpaxmaja, IJIMKOIeHa H
HEJUTEONI03bl. DU3MYECKHE CBOMCTBA KpaxMalla M UEJUIOJI03bl. XUMHYECKHE
CBOMCTBA KpaxMmalia: THIpOJIh3, KaueCTBEHHAs pEeaKUus C HOJOM. XHUMHUYECKUE
CBOMCTBA IIEJUTIONO3bI: THIPOJINU3, TOMydeHne 3(PUpoB IesuTtono3bl. [lorstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).
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OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M HX IPEBpALICHUI:
PacTBOPUMOCTb PA3JINYHBIX CIIUPTOB B BOJIE, B3aUMOJIEHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHUE 3THJIOBOTO CIMPTA B AJBACTH] HA PACKAICHHOW MEIHOW IPOBOJIOKE,
OKHCJICHUE STWJIOBOTO CHUpPTa JUXPOMATOM Kajusg (BO3MOXHO MCIIOJNIb30BaHHE
BHJIEOMATEPHAIIOB), KAYECTBEHHbIE PEAKIHMH Ha aibAeruipl (C THUIPOKCHUAOM
muammuHcepeOpa(l) wu  ruppoxkcumom  meau(ll)), peakmus raunepuHa
runpokcunoM Meau(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJEMCTBHE pacTBOpa IJIIOKO3bl ¢ ruiapokcunom menu(ll), Bzaumopeiicteue
Kpaxmajia ¢ MOJIOM, PEHIEHHE SKCIEPUMEHTAIBHBIX 3a/1a4y 1o temam «CoupTel u
denomb», «KapbonoBsie kuciaoThl. CrokHbBIE 3QUPBD».

A3oTcoaepxaniue OpraHudecKue coeIMHeHNs.

AMHHBI — OpraHMYECKUE MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMUHOB:
anu(paTUYeCcKue M apoOMaTUYECKUE; MEPBUYHBIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue Moiiekys, obOmas gopMmyia, U30Mepus, HOMEHKIATypa U (U3UUECKUE
CBOMCcTBa. XMMHUYECKOE CBOMCTBA alU(PaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
AIKWIMPOBAHNE, B3aWMOJCHCTBUE IEPBUYHBIX AMHHOB C A30THUCTON KHCIOTOW.
Conu ankuiiaMMOHMUS.

AHHUIIMH — TpEeACTaBUTENb AaMHHOB apomaTudeckoro psga. CrpoeHue
aHWIMHA. B3anMHOe BIUsiHUE TPYIIl aTOMOB B MoJieKyJsie aHWIMHA. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KaduecTBeHHble peakuumu Ha aHWiIMH. CriocoOsbl
MOJIy4eHUs] M TOpUMeHeHue anudaTudyeckux amMuHoB. llonmydeHue aHuIuHA U3
HUTPOOEH30J1a.

Amunokucnotel. HoMenknatypa u nzomepus. OTaenbHbIE PEICTABUTENH O
AMUHOKHCIIOT:  IVIMIMH, alaHuH. PuU3HYecKHMe CBOWCTBA  AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKUCIOT KaKk aM(pOTEpHBIX  OpPTraHUYECKUX
COCIMHEHMM, peaKIUs MOJMKOHACHCAMK, OOpa3oBaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THUAPOJIN3 MENTHIOB.

benku kak npuponHeie nonumepsl. [lepBuuHas, BTOpUYHAs U TpETHYHAs
CTpyKTypa OenkoB. XHWMHUYECKHME CBOWCTBAa OEIKOB: THUIPOJIM3, JCHATypalus,
KayeCTBEHHbIE PEAKIIMH Ha OEJIKH.

OKCHEpUMEHTAJIBHBIE METOAbl M3Y4YEHMS BEIIECTB M WX IPEBpALICHUIL:
pacTBOpeHHe OENIKOB B BOJIE, JCHATypalusi OEJIKOB MpU HarpeBaHUU, IIBETHHIC
peakuuu Ha O€lKH, pelIeHWe OHKCIePUMEHTAJbHBIX 3aJad 10 TeMaM
«A3oTCcolepKallue ~ OpraHnyeckue — coeauHeHus’» U «Pacmo3naBanume
OPraHUYECKUX COCITUHECHUI.

BbicokoMoOsIeKy/ISIDHBIE COeIMHEHMS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIMH, CPEAHSS MOJIEKYJISIpHas
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Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tonumepubie Martepuanbl. IlnacTmacchl (MONMMATHICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHUPOJ, TMOJUMETHIMETAKPWIAT, TOJUKAPOOHATHI,
noJidTUIeHTepedTanar). Y Tuiusaius u nepepadoTka IiacTuka.

DIIacTOMEPHI: HATypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKd
(OyTaMeHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBHBIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, MENK), HCKyCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YCHUs (Teduion, KeBJap,
AJIEKTPOINPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YE€HHUS BEUIECTB W MX IMPEBpaILCHUIM:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
KaydyyKOB, pElIeHHE JKCIEPUMEHTAIbHBIX 3a1ad 1o TeMme «Pacro3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3amaun.

Haxoxnenue MoJekyasipHoi ¢GOpMysbl OpPraHUYECKOTO COEAUHEHUs I0
MAaCCOBBIM  JIOJISIM  DJIEMEHTOB, BXOASIIMX B €ro COCTaB, HAXOXJICHHE
MOJIEKYJISIPHON  (DOpPMYJIBI  OpPraHUYECKOro CO€IMHEHUs Mo Macce (00BEMY)
IPOJYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiM¥ W/WIU KCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUUYECKHUX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUsI, OMpeJeieHUEe JO0JM BbIXOJA MPOAYKTAa PEAKIMU OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMETHBIX CBSA3EU MPU U3YUYEHUN OPraHUYECKOW XUMUU B
10 kjacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W MOHSITUM, NPHUHATHIX B OTACJIBHBIX HpPEIMETaX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO61mue ecTeCTBeHHO-HAYUYHbIC TTOHSTHUS: SBJICHUE, HAYUYHbIA (DAKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOIIOJCHHE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
OSHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PU3WYECKHE BEIMYUHBI, CAUHHUIIBI H3MEPEHUS, CKOPOCTb, JHEPTHS,
Macca.

buonorusi: kyierka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOTpO(HBIA THUI TUTAHUS, OpPOKEHUE,
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dboTtocuHTE3, nbIXaHWE, OENKH, YTJACBOMBI, HUPHI, HYKICUWHOBHIC KHUCJIOTHI,
(dbepMeHTHI.

["eorpadusi: mone3Hbie HICKOMAEMBbIE, TOTLTUBO.

TexHonorusa: THILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAJIBLHOIO ITATAHUS,
MOIOIIINE CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIIASA N HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoMm. CocTaB aTOMHBIX ffep. XUMUYecKuil anemeHnT. M3oronsl. CtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPTETHUYECCKUE YPOBHH H
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukaus XuMUYECKUX JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpezneneHue dJEKTPOHOB IO AaTOMHBIM  OpPOMTAJISAM.
DOneKTpOHHbIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepunonnueckuit 3axkoH U [lepronnueckas cucrema XUMUUYECKUX JIEMEHTOB
JI.. MenneneeBa. CBA3b MEpUOINYECKOTO 3akoHAa U lleproanueckoil cucTeMbl
XMMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MNPOCTBIX M CIOXHBIX BEIIECTB MO TpynnaM W NepuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuMuueckass CBsI3b. BHAbl XMMMUYECKOW CBSI3U. KOBAJICHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-AKIENTOPHBIN. DHEPrusl U IJuHA CBsA3U. [10sIpHOCTH, HAITPABIEHHOCTD U
HACHIIAEMOCTh KOBAJICHTHOW CBsi3U. KparHble cBsi3u. BomoponmHas cBs3b.
MexXMONEKYIApHBIE B3aUMOICHUCTBHUSI.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEPE COCANHEHUN
AJIEMEHTOB BTOPOTO TMEPUO/IA).

[IpencraBiieHre 0 KOMILUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JMUIraHabl. 3HAYEHUWE KOMIUIEKCHBIX COEIUHEHUU.
ITonsiTve 0 KOOPAUHALMOHHOW XUMUH.

BemecrBa  MOJNEKYJIAPHOTO M HEMOJEKYJSPHOTO  CTPOEHHUS. Wb
KPUCTAJUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucnepcHeix cucrtemax. Mictuaabie pactBopsl. [Ipencrasienue o
KOJUIOUIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0Jisl BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTammoruaparsl.
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Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHUS OTJIECIBbHBIX NIPEACTABUTENICH HEOPITaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPTaHMYECKOW M OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHUS MAacChl BELECTB; 3aKOH COXPAHEHUS W NPEBPALLCHUS
SHEPTUU MPU XUMHUYECKUX peakiusaxX. TernaoBbie 3QPEeKThl XUMUUECKUX PEaKIIUM.
TepMoXxUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB.
I'omoreHHbI€ U reTeporeHHble peakunn. Katanus u Kkaraam3aTopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XuMUyeckoe paBHoBecue. KoHncranra
XUMHAYECKOTO paBHOBecUs. (DAKTOpBI, BIHUSIONIAE HA TOJIOKEHHUE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHIIEHTPALMU BELIECTB, YYaCTBYIOIIMUX B
peakuuu. [Ipunmun Jle [latense.

Onektponutuyeckass guccounuanus. CuibHble W claOble 3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpaibHasi,
menovyHas. Bomopoansiii mokaszarens (pH) pactBopa. ['maponu3 comneit. Peakuuu
MOHHOT0 OOMEHa.

OKMCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHS.
OkucnauTenp M BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTETM W BOCCTAaHOBUTENTU. MeTon 3JEeKTpOHHOro OaliaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEHIECTB M WX IPEBpPAIICHUN:
pa3IOKEHHE TEPOKCHMIA BOJOPOJAa B MPUCYTCTBUM KaTalu3aTropa, MOJIENIH
KPUCTAJUIMYECKUX PELIETOK, TPOBEACHHUE PEAKIIMH NHOHHOTO 0OMEHA, OTpeIelieHNe
Cpelbl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, U3YYECHUE BIUSHUS PA3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKONW PEAKIMU M TOJOKEHWE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepuogumdeckoid CUCTEME XUMHUYECKHUX
sanemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpoeHus ux atomoB. Duzmueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: pPEaKIUU C
METaJJlaMd M  HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MAPUIBL
TonavBHBIE SIIEMEHTBHI.

["amorensl. Haxoxnenwe B mpupojie, COCOOBI MONy4YeHUS, (PU3UUECKHE U
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHenne KucaopoacoaepKaline
COoeIMHEHHUsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIIEHHBIE CIOCOOBI MOTYYEHUs
rajgoreHoB. [I[puMeHeHne raJoreHoB U UX COCIUHEHUM.
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Kucnopon, o3on. JlaGopaTopHble ¥ TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ou3znyeckue U XUMUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOPOoJa U
030Ha. OKCHUIbI U IEPOKCHUJIBI.

Cepa. HaxoxzaeHnue B HOpUPOAE, CHOCOOBI MOMy4YeHUs, (U3HYECKUE U
xumuyeckue cBorcta. CepoBogopona, cynbduasl. Oxcupn cepoi(IV), okcua
ceppl(VI). CepHucras u cepHass KUCIOTHI W UX coiu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHenune ceprl U €€ COeTMHEHN.

A3zor. HaxoxneHue B mpupoje, CHOCOObl MONy4YeHUs, (U3NUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ BiX coti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenue a3ora
U €r0 COCAMHEHUN. A30THBIC YTOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObI MOMy4YeHUs, (PU3NUECKUE U
xumuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. Ilpumenenue ¢ochopa u ero coeauHeHuil. PocdopHbIe
yI0OpEeHHUS.

VYrinepoa, HaxoxJaeHue B OpUpoAe. AJUIOTPONHBIE  MOAU(PUKAIINH.
duznyeckre M XHUMHYECKHME CBOMCTBA MPOCTBIX BEUIECTB, OOPa30BaHHBIX
yriepoaom. Oxcup yriuepona(ll), oxcun yrnepona(IV), yronbHas kuciota U e
COJIU. AKTHUBUPOBAHHBIA yroib, agcopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIpuMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoixydeHus, (pU3nvecKkue u
xumuyeckue cporctBa. Oxcun kpemHusi(IV), kpemHHeBas KUCIOTa, CUIUKATHI.
IIpumeHeHne KpeMHuUs U ero coeAnHeHnil. CTEKI10, €ro Moay4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B Ilepuoanyeckon cUCTEME XUMHUUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX O000JOYEK aTOMOB MeTaioB. OOmiue
¢u3nueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CmutaBel METAIIOB.

DNEKTPOXUMHUUYECKUN psf  HampspkeHuid  MetamwioB.  OOmme  crnocoObl

MOJIyYECHHUS METaJJIOB: TUAPOMETAILTYPIHUs, MUPOMETAILTYPIUs,
anekTpoMmetaiuryprus. Ilonstue o koppo3uu MetamioB. CrnocoObl 3alMThl OT
KOPPO3HH.

OO6mast xapaktepuctuka MetauioB [A-rpynmel [lepuogmdeckoit cucTemsl
XUMHUYECKUX dyieMeHToB. Harpuil u kammii: mnomydenue, ¢Qusnueckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metawioB I[A-rpynmer Ilepuoandeckoil cucTembl
XUMUYECKUX DJEMEHTOB. MarHuii W KajdblUi: TMOJydeHHue, (Qu3nueckue Hu
XUMHAYECKUE CBOMCTBA, NPHUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COCAUHEHHIA.
XKécTtkocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.
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ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne u XMMUIECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBA OKCHAA H
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmasi  xapakTepucTUKa MeETAUIOB MoOouyHbIX mnoarpynn  (b-rpymm)
[Teproauyeckoil CHCTEMbI XUMHUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUIbpl 1
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u NpuMEHEHHE XpoMa.

@u3nuecKue W XHWMHYECKHE CBOMCTBA MApraHla U €ro COEIWHEHUI.
Baxneiimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) w
mapranna(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

du3znyecKkue U XMMHUYECKHE CBOMCTBA jKejie3a M ero coelquHeHui. OKCUIbI,
rugpokcuasl u conu xene3a(ll) u xenesza(Ill). [Tonydyenue u npuMeHeHUe xKee3a
U €ro CIUIaBOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBAa Meau U €€ coeauuenuil. [lonyuenue u
PUMEHEHUE MEU U €€ COCAUHEHUMN.

[{uuk: momydyeHue, (PU3MUYECKHE M XHUMHYECKME CBOWCTBa. AMdOTEepHbIE
CBOMCTBA OKCHJIA ¥ THAPOKCHUA IIMHKA, TUAPOKCOKOMILIEKCHI IIUHKA. [IpumMeHeHue
[MHKA U €r0 COCIMHECHUI.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYE€HHUS BELIECTB W MX MPEBPAILCHUI:
U3y4eHue oOpaslloB HEMETAJIOB, TOpEeHHE cephl, ¢docdopa, keie3a, MarHus B
KHCIIOPOJE, HU3YYEHHE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOAOW (BO3MOXHO HMCIOIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M JKe€Je3a C PacTBOpPAMH KHCIOT U
HIeJI04Yel, KAYeCTBEHHBIE PEAKIIMU HAa HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJIa
M KaTUOHBI METAJIJIOB, B3aUMOJIEHCTBUE THIAPOKCUIOB aIOMUHUS M IIMHKA C
pacTBOpaMH KUCJIOT U LIEIOYEH, PEIIEHUE IKCIIEPUMEHTAIbHBIX 337a4 [0 TeMam
«"anorens», «Cepa u e€ coeauHeHHs», «A30T U (Hochop U UX COCTUHEHUSN,
«MeTampl TIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID.

XHUMHUA U )KU3Hb.

Ponp xumuu B o0ecrieyeHur yCTOMUYUBOTO pa3BUTUS YenioBedecTBa. [lonsTre
O Hay4YHBIX MeETOJaxX I[IO3HAHUS U METOJOJOTUM HAyYHOTO HCCIIEIOBaHMUS.
HayuHnble npuHIMIBI OpraHu3aliid XUMUYECKOT0 TPOU3BOJIcTBA. [IpoMBIIIeHHBIE
CIOCOOBI MOTYYCHHSI BaKHEUIIMX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA aMMHAaKa,
CEpPHOW KHUCJIOTHI, MeTaHoJa). [IpoMBIlIUICHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIJIaBOB. XMMHUYECKOE 3arps3HECHHE OKpYXKalolled CpeAbl U €ro MOCIEACTBUS.
Ponb xumuu B 06ecnie4eH SHEPreTUIeCcKoi 0€30MacHOCTH.

Xumusg ©  300poBbe 4yenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
HCIIOJb30BaHUA JIEKAPCTBEHHBIX MTpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHEI.
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XWMWS THAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE M100aBku. Poib xumuu B
oOecrieueHnu MUIIeBOM 0€30MacHOCTH.

Kocmernueckue u mapgromepusie cpenactBa. beiToBas xumus. [IpaBuia
0€30MacHOT0 UCMOJB30BAaHUS MPEMapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3HH.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHS B CEIIBCKOM XO03siicTBe. OpraHMYecKrue U MHUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKI[MOHHBIE MaTepHUalibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuains! s 31eKTpoHUKU. HanotexHonorum.

Pacuérurlie 3amaumn.

Pacuétel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
macchl (00bEMa, KOJMMYECTBA BEIIECTBA) NPOAYKTOB pPEaKIUHU, €CIU OJHO U3
BEIIECTB MMEET IpHUMECH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkuuu, €CIM OJHO M3 BEIIECTB JaHO B BHUJAEC pPAacTBOPA C OIPEACIEHHOU
MAaCCOBOM JIOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJHM W MOJISIPHOMN
KOHIICHTpPAllMM BEIIECTBA B pacTBOpPE, JOJHM BBIXOJAA IPOAYKTa pPEAKIHUH OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBS3€d MNpU  HU3Y4YEHUH  OOmer u
HEOpPraHn4ecKo XuMuM B 11 Kiacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KaK
oOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSITHH, MPUHATHIX B OTJEIHHBIX
pPEeIMETaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHSITHSL: SIBJICHUE, HAyYHBIH (aKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIU3, CUHTE3, KJIacCUu(PUKalus, MePUOIUIYHOCTh, HAOIIOIECHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpPOMHp, aTOM, OJJEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIBI, PATHOAKTUBHOCTb, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHb,
BEIIECTBO, TEJO, O0OBEM, arperaTHOE COCTOSIHME BEIECTBA, HUACAJIbHBIA ras,
(u3nyYecKre BEIMYHUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: knetka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKICUHOBBIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U IOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMaeMble, TOILTUBO,
pECYpCHI.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUIYPTHS, CTPOUTEIbHBIE
MaTepuabl, CEJIbCKOX03IMCTBEHHOE MPOU3BOICTBO, MHUILEBAs MPOMBILUIEHHOCTD,
dbapmarneBTHUECKAS IPOMBIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX
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mnpeuaparoB, IMPOU3BOJACTBO  KOHCTPYKIMOHHBIX MarcpuajioB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIbTATBI

B CcOOTBETCTBHM C CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTra «XUMHUS» Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHHs BBIIETCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHUE
OOyYaIOIMUMUCA POCCUICKOW TPAXKIAHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH U CAaMOOIPEICIICHUIO; HaJTuYie MOTHUBALIUU K
0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOyYarouuxcsi pPyKOBOACTBOBATHCS
OPUHATBIMM B OOIECTBE TIpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPaBOCO3HAHUS, SKOJIOTUHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH LIEJIA U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OMbBITA TO3HABATEIIBHOM M MPAKTUUYECKON JesATEIbHOCTU
oOydJaronuxcs B mpoIecce peainsaiiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTHUUECKON JeATEeNbHOCTU
oOyyaromuxcsi B Mpoliecce peanu3ainuu o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YHUCJIe B YACTU:

1) rpamaaHCKOr0 BOCIUTAHUSL:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBOKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M TNpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU yUEeOHBIX U TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMEHTHI IPYTUX MPU aHATIU3E PA3TUYHBIX BUJOB YUYECOHOU IeATEIHLHOCTH,

2) MIaTPHOTHYECKOr0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJEIUIO
OT€YECTBECHHON XUMUM;

YBaOXEHHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU U MPAKTUUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAaHMSI TOTO, 4YTO JIaHHBIE HAYKU €CTh pe3yJbTar
JUTMTENIbHBIX ~ HAOJIOJCHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U PAKTUKOB;
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MHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHU W MOCIEIYIOLIEM
aHanu3e MHPOpPMaLUUA O MEPETOBBIX JTOCTUKEHUSX COBPEMEHHON OTeUYeCTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOIO IOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBA3aHHBIE C XUMHUECKUMU SIBJICHUSIMU,
Y NIPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYNKH CBOUX TOBApHUILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEACTBHM
MTOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 3/10POBbSI:

NOHMMaHHSA LEHHOCTEH 310poBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TIpaBWJI 0e30macHOro oOpallleHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTHM NPaBWJI HMHJIMWBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acCHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

S) TPyA0BOr0 BOCIMTAHUS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIO0BATEIbCKOM
JeSTEIbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPUECKOW U  JIPYTUX  BUJAX
NESTEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Yy4yacTUE€ B PEHICHUM MPaKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJlacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IuvyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUH 10 XUMUH;

YBaXEHUS K TPYyHAy, JIOJIAM TpyJa U pe3yjbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY MHAMBUAYAJIBHOH TpPAaeKTOPHUH
oOpaszoBaHusi, Oyaymieil npodeccu W peaau3alid COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) PK0JIOTMYEeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1€€CO00pPa3HOr0 OTHOLIEHUS K MPHUPOAE KaK HUCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEeibl;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
peLIeHNs BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCIIIUX BpEl OKpYX aroueu
MPUPOTHON Cpele, YMEHHS MPOTHO3UPOBATh HEOJIATOMPHUATHBIE AKOJIOTHYCCKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUIN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYIbTYPHI,
OTmbITa NEATEIbHOCTH JKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIBHOM, KOMMYHUKATHBHOW W COLHMAIBHOMN
MPaKTUKE, CIOCOOHOCTH MW YMEHUS aKTUBHO MPOTUBOCTOSITH HUJICOJOTUU
xemodobuu;

7) 1eHHOCTH HAYYHOI0 MIO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH ¥ OOIIECTBEHHON MPaKTUKY;

MOHMMAaHUSl CHeUu(UKA XUMHUU Kak HayKd, OCO3HaHUs €€ poJu B
GbopMHpPOBaHUN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeICTaBlICHUs 00 OKpY)KaloIIeM MHUpE Kak O €IMHCTBE MPUPOJBI U YEIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH TMPOOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOM 3HAYUMOCTH XHMHH JUIsI COBPEMEHHOMU
UUMBWIN3AaUA: B €€ TyMaHWCTHUYECKON HANpPABICHHOCTH U BaXXHOM pOIH B
CO3/laHUM HOBOM 0a3bl MaTepuaqbHOW KYJIbTYpPhl, B PEIICHUH TJIOOATBHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUYEHUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KUZHU KAXKJIOTO YJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH MCIOJIb30BATh
MOJIy4aeMble 3HAHUS NIl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
IPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKTIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOMIUXCSA JAHHBIX C TIEJIbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

MHTEpPECA K MMO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

HWHTEpeca K 0COOEHHOCTSAM TpPyJa B pazUyHbIX cdepax mpodeccuoHaIbHOM
NEATEIIbHOCTH.
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METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHMS IPOIPAMMBI 10 XMMHWHU Ha YPOBHE
CpeIHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (QOPMUPOBAHHMS  MHPOBO33PEHUSA o0yyaromuxcs
MEXIMCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLIEHAYYHbIE TOHATHUS, OTpa)aroliue
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEIU(PUKY METOAOB TO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEUIECTBO, JHEPTUs, SBICHHE,
IPOLECC, CUCTEMA, HAYYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopus, UCCIel0BaHUE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJbHble y4eOHBbIE NEHUCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHBHBIE,

PEryJIsITUBHBIE), o0ecreynBarome dbopmHpoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00YyYaronXCs;
CIOCOOHOCTh 00yyYarommxcs UCIOJIb30BATh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBHUS B MIO3HABATEIBHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMH.

Ilo3HaBaTeJbHBIC YHUBEPCAJIbHbIC Y4eOHBIE AeiiCTBUS

1) 0a3oBbIe JJOrHYecKmne JeiCcTBHS:

CaMOCTOATENbHO  (OpMyJIHMpOBAaTH U aKTyalIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONMpENENATh UETU JeATEeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C MOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIICIIATh XapaKTEPHbIE NMPU3HAKW TOHATHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS 1 OOBSICHEHUS OT/IEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpPATh OCHOBAaHUA M KpPUTEpUM IS KJIAacCU(PUKALMUKU BEIIECTB U
XUMHUYECKUX PEaKIIUM;

YCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIeHusi (MHIYKTUBHbIC, JEAyKTHUBHBIE, TIO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B paccMaTpUBAEMBbIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE MMO3HAHUS HCIIONb3YEMBIE B XUMHUHU CHMBOJUYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOICIBHBIC MTPEACTABICHUS — XUMHUUECKHI
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKass (opmysa, ypaBHEHHE XHMHUYECKON
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peakuuu — MpU PEIIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICNIbHBIC MPE/ICTABIICHUS ISl BHISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEaKIIUH.

2) 0a30BbI€E HCCJIE0BATEIbCKHE JeHCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLui;

dbopMynIupoBaTh LIETH U 33Ja4d UCCIIECTOBAHUS, HCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS U TPOBEACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 32 XOJA0M
MpoIIecCca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POpMyIHpPOBATH
00001IEHNS 1 BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHMUS,
COCTaBJISATh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuUOOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NESATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbBHOMY
IIOMCKY METOJOB PEUICHUS IPaKTUYECKHX 3a1ad, IPUMEHEHUIO pa3JInYHBIX
METOJIOB ITO3HAHUSI.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATbCS B PA3IUYHBIX HCTOYHHKAX HWH(OpManuu (Hay4HO-
MOMyJisipHasi JIUTepaTypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE IOCOOHUS,
pecypcebl HTepHeTa), aHanM3upoBaTh UHPOPMALIMIO PA3IMYHBIX BUIOB U (popm
peICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(GbopMyIMpOBaTh 3alPOChl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW [IJIi BBINOJIHEHUS Y4eOHBIX 3ajad
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTABICHUS
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpEACTBAa IMpu padoTe ¢
XUMUYECKON uH(poOpMaIMeil: TPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTeMaTUYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJb30BATh 3HAKOBO-CHUMBOJINMYCCKUC CPEACTBA HATTIAJHOCTH.
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KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCY>KIaeMOU TEMBbI B X0/I€ AUAIOTa U/WIn
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBIIOIHEHUS MPEJIOKEHHOH 3a1auH;

BBICTYIIATh C IPE3EHTALMEN pe3yJbTaTOB I103HABATEIBHOW JECATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU BBIITOJTHECHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUYECKONH pabOThl MO MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peasl3alii Yy4eOHOTrO MPOeKTa, U GOPMYIUPOBATH BHIBOIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HCCIECIOBAHUN IMYTEM COrJacOBAaHUS MO3ULMUHN B
X0J1e 00CyX/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUSA:

CaMOCTOATEIIbHO IIJIAHUPOBATh U OCYIIECTBISATH CBOK II03HABATEIBHYIO
NEeATENbHOCTh, Ompenesis €€ LeaM M 3aJa4yd, KOHTPOJIHMPOBaTb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid alroput™M JACHCTBUH MNpuU
BBIMIOJJHEHUHM YYE€OHBIX U MCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ (deKTUBHBIA CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CaMOKOHTPOJb JICATEILHOCTH Ha OCHOBE camMoOaHajau3a |
CaMOOIIECHKH.

IHNPEJIMETHBIE PE3YJIbTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEBI 10 XUMHUH Ha YTITyOJIEHHOM
YpOBHE Ha YPOBHE CpeaHEero oOIero oOpa3oBaHUs BKIIOYAIOT CHelU(pUUIECKHe
JUIs yaeOHOro mpeaMeTa « XUMHUs» Hay4dHbIE 3HAHUS, YMEHUS U CTIOCOOBI JCHCTBHIMA
10 OCBOEHHWIO, MHTEPIPETAUA U MPEOOPa30BAHUIO 3HAHWUN, BUIBI ACATEIHHOCTH
M0 TIOJIYYCHHWIO HOBOTO 3HAHUS W MPUMCHCHUIO 3HAHWHA B Pa3IUYHBIX y4eOHBIX
CUTYaIHsIX, a TAKXKE B PeATbHBIX JKU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C XUMHEH. B
mporpaMme MO0 XHMHH TPEIMETHbIE PE3YJNbTaThl MPEACTABICHBI IO TOJaM
W3YYCHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00€CIeUeHUU yCTONYMBOTO
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Pa3BUTHUS YEJIOBEUYECTBA B PEHICHUH MPOOJIEM SKOJOTHYECKON, SIHEPTeTUUECKON U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHnuun palMoOHaIBHOTO
IPUPOAOIIOIL30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbl
YeJIOBEKa, a TAaKKe JSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAral0IINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0oioyka aroma, s-, p-, d-aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKAEHHOE
COCTOSIHUSL aToMma, THOpuAM3alusg aTOMHBIX opOuTaned, HWOH, MOJIEKYyJa,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIEPOIHBIN CKeeT, (DYyHKIIMOHAIbHAS
rpynmna, pajadkal, CTPYKTYpHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIC), HM30MEpHsl CTPYKTypHas M TMPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPBI, TOMOJOTUYECKHH Ppsil, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ- M a30TCOJEpKAIINEe OPraHMYECKUE COEIUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPUH, 3aKOHBI
(nepuonnyeckuii 3akoH J[. W. MenneneeBa, Teopust CTPOECHHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAaHECHHUS
U TpEeBpalleHUs] DHEPrUM IMPU XUMHUYECKHX PpEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
MMOHWMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHMUYECKUX SIBIICHU; TIPEACTABICHUS
0 MEXaHM3MaX XUMHUYECKUX PpEaKIui, TEPMOJMHAMUYECKHUX W KHHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHMs], O B3AMMHOM BJIUSHHHM aTOMOB U I'PYIIT aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKTOJOTMYECKHE CBEIECHHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U O€30MaCHOM
MCIIOJIb30BAaHUM BAXKHEMIIIMX OPraHMYECKUX BEIIECTB B OBITY M IMPAKTHUYECKOU
NESTEIPHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAHOJIA, IepepadOTKU HeDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OIMCAaHUU COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMHPOBAHHOCTH YMEHUM:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJI OPraHUuYECKUX
BEIIECTB;

COCTaBJISAITh YPaBHEHHSI XMMHUYECKUX PEAKIUH M PACKPBHIBATH UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  MOCPEJCTBOM  COCTABIICHUS


https://edsoo.ru/
https://edsoo.ru/constructor/

ANIEKTPOHHOTO OajaHca »dTUX peakIuii, peakiii HOHHOTO OOMeHa IyTéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;

M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEIIECTB JJI WLTIOCTPALIMI
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABJIMBATh MPUHAJJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K OMNPENCIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHMS [0 CHUCTEMAaTHYECKOU
HoMeHknatype (IUPAC) u npuBoAWTh TpUBHAIbHBIE HAa3BaHUS ISl OTIAEIbHBIX
MPEJCTABUTENICH OPraHUYECKUX BEIIECTB (3TWJICH, alleTUJICH, TOJIyOJI, TJIMIICPHH,
ATUWICHTJUKONb, (EHON, (OopMalbIerujl, aneTanbJeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAs, OJIEMHOBASI, MTAJIBMUTUHOBASI KUCIIOTHI,
[JIMIUH, aJaHuH, MajibTo3a, PPYyKTO3a, aHWIWH, JTUBUHUJ, U30IMPEH, XJIOPOMPEH,
CTUPOJ U IpYyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENENATh BUJI XHUMHYECKOM CBS3U B
OpPraHUYECKUX COCOUHEHUSIX (KOBAJICHTHass U HWOHHAsl CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
dusznueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJCTaBUTEICH pa3InUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, ITUKJIOAJTKAHOB, AJIKEHOB, aJKaIMCHOB,
QJTKUHOB, apOMaTHUYECKUX YIJIEBOJAOPOJOB, CIHUPTOB, aJbJETUI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCIUHECHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YTJE€BOJAOB (MOHO-, M- M TOJUCAXapuIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYH0  CBA3b  MEXKIY HHUMH  YPaBHEHUSMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUi C UCMOIb30BaHUEM CTPYKTYPHBIX
dopmyur;

chOPMHPOBAHHOCTh yMEHUSI TOATBEPKIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH M TUIIA KOBAJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOIO BJIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIJIEBOIOPOTHOTO
Coipbs (HedTh, TPHUPOIHBIM Ta3, Yyrojib), CHOCOOBI €ro mepepadOTKH W
MPaKTUYECKOE TPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
MeTOJaxX MO3HaHWs — HAOJIOJCHUU, U3MEPEHUH, MOJICIUPOBAHUN, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUS IPUMEHSThH ATH 3HAHUS;
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c(OpMUPOBAHHOCTD yMEHUS MIPUMEHSTH OCHOBHBIE onepauuu
MBICIIUTETILHOM JIESTEIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHUE, 0000IIeHHE,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3€M — ISl U3y4YCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHHII: BBIABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHHUM C
MNOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO MOHUMAHHS CYIIHOCTH MAaTepuaibHOTO EIUHCTBA MHpA,
MCIIOJIb30BaTh CHUCTEMHBIC 3HAHHS 1O OPraHUYECKOW XUMHUH JJIs OOBSICHEHUS U
POTHO3UPOBAHUS SBJICHUHN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;

chOpPMHPOBAHHOCTh, YMEHHUM: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UUECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPHU3YIOMIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKIACHUIO XUMHYECKOU
(opMynbl BEHIECTBA MO HM3BECTHBIM MAacCOBBIM JOJSM XMMHUYECKHX 3JIEMEHTOB,
OPOAYKTaM CrOpaHusl, IJIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, AHAJIM3UPOBATh U OLICHUBATH
C TIO3MIMHA  DKOJIOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHUS  OBITOBOM |
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢ mepepaboTKOM
BELIECTB, UCIIOJIb30BaTh MOJYYCHHbBIC 3HAHUS IS IPUHATHS TPAMOTHBIX pPELICHUI
npo0JieM B CUTYyallUsIX, CBSI3aHHBIX C XUMUEH;

C()OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U IPOBOAUTH
XUMUYECKUN DKCHEPUMEHT (MOJIy4YeHHE W H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAayeCTBEHHbIE PpEAKIMU YIJIEBOJOPOAOB pPAa3IUYHBIX KJIacCOB U
KHCIIOPOCOJEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIIEPUMEHTAIbHBIX
3aJjady MO PACIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIOJEHUEM IpaBUil
O0e3zomacHOro oOpamieHusi C BEUIECTBAMU M J1a0OpaTOpHBIM 00O0PYJIOBAaHUEM,
(GopMynMpoBaTh 1ENb UCCIEAOBAHUS, TPEJICTABIATh B paziInyHOM (dopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUM:

cOOJII01aTh MPaBUIIA YKOJIOTHYECKHU 11€1€CO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM NEATETBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3J0pPOBbS, OKPYKaroIen
IIPUPOTHOM CpPelbl U JOCTHXKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHHU3MBI
OIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1J1K;

aHaAJIM3UPOBaTh L€J1ecOo00pa3HOCTh NMPUMEHEHUs OPraHUYECKUX BEIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHHS PUCK-TIOJb3a;

c(OPMHPOBAHHOCTh YMEHHUMW: OCYUIECTBJIATH II€JICHANPABICHHBIM MOUCK
XUMUYECKON MH(GOPMAIIMKU B Pa3IMYHBIX UCTOYHHUKAX (HayyHasi U y4eOHO-Hay4Has
JIUTepaTypa, CpeAcTBa MaccoBoil nH(popmanuu, IHTepHET U npyrue), KpUTUYECKU
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aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, IepepadaThiBaTh €€ U UCIIOIh30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3aauei.

11 KJIACC

[IpenMeTHble pe3ysabTaThl OCBOCHHSI Kypca «OOImas W HeopraHudeckas
XUMHUSD» OTPaXkKaroT:

c(hOpPMHPOBAHHOCTh TIPEJCTABICHUN: O MaTepuaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBIICHUW NPUPOABI, O MECTE W 3HAYCHHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poJIi B 00ECIEYCHUH YCTOWYMBOIO
pa3BUTHSI, B pEIIEHUU MPoOJIeM SKOJOTHMYECKON, DHEPreTUUeCKON M IUIICBOM
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JAaHUM HOBBIX MaTE€pPHAIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEUECHUH PAlMOHATHHOTO MPHUPOIOMOIL30BAHMS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS M OOMICH KyJIbTyphl 4YelOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M IIPHUPOJTHOU

cpene;
BJIQJICHANEC  CHCTEMOH  XUMHYECKMX  3HAHWUH, KOTOpas  BKIIOYACT:
OCHOBOTIOJIAraloNIue IMOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SApO aroMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aToMHBIE OpOUTAIIM, OCHOBHOE H
BO30YXJIEHHOE COCTOSHUS aToMa, THOpHAM3alMs aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJJICKTPOOTPHUIATCIILHOCTh, CTENEHb  OKHCICHMS,
XUMUYeCKasi CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJIMYEcKasi, BOJOPOAHAs),
KpUCTaJUIMUECKasi pemETKa, XUMUYecKash peakuusi, pacTBOp, DJIECKTPOJIHUTHI,
HEDJICKTPOJIMTHI, AJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEeHb JHUCCOIMAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIHUTENIb, BOCCTAHOBUTEIb, TEIUIOBOM J(]deKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKOW PEakiMi, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS BJIEKTPOIUTHYECKONW IUCCOLMAIUU, TEPUOANICCKUM
3akoH JI.11. MenpaeneeBa, 3aKOH COXpaHEHUS MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpAaICHUs] SHEPTUU MPU XMMHUUYECKUX PEAKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3BIK
XUMUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIeXkKalie B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XHUMHYECKUX  SBJICHUH;  COBPEMEHHBIC
MPEJCTaBICHUSI O CTPOCHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJEKYJSPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHM3MaX XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKHUX M KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(haKTOJIOTMYECKHE CBEJICHHS O CBOWMCTBAxX, COCTaBe, MOJY4YCHUHU U O€30MaCHOM
WCIIOJIb30BAaHNUN BAXXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NESATETPHOCTH  YEeJOBEeKa, OONMX  HAYYHBIX  MPUHIUMIAX  XUMHUYECKOTO
IPOU3BOICTBA,;
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c(OPMUPOBAHHOCTh YMEHHIl: BBISABISTh XapaKTepHbIC MPHU3HAKU MOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IIPU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTb YMEHHS MCIIOJNb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocTtaBiieHUs] (OpMyJl BEIIECTB U  ypPAaBHEHUH XMUMHMUYECKHUX  PEaKIM,
cuctemMatuyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

Cc(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTEIEHb OKUCIIECHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHUSIX, BUJ XUMUYECKOW CBSA3M (KOBAJEHTHAs,
WOHHAs, METaJNINYeCKasl, BOJOPOJHAsA), THN KPUCTALUIMYECKOH PEIIETKU
KOHKPETHOTO BEIIECTBA;

c()OPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHJIa XUMHUYECKON CBSI3M U THUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBA3H;

C(OPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccu(uuUpoBaTh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTAaBY, XUMUUYECKUE PEAKIIUU 110 PA3IUYHBIM IPU3HAKAM (UHUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(QQEKTy peakuuu, WU3MEHEHUIO
CTENEHEH OKHUCIEHHsI JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karainu3zaropa u
APYTHE); CAMOCTOSATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS Kilaccu(UKauu
U3Yy4aeMbIX BEIECTB U XUMHUYECKUX PEaKIIMIi;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI IEPUOJUYECKOTO 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOLTYIO, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPHOMIOB
Ilepnognueckort  cucremsl .M.  MeHnngeneeBa,  UCHOJIB3YS  ITOHSTHUS
«QHEPTreTUYECKUE YPOBHU», «IHEPTrETUYECKUE NOAYPOBHW», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE SHEPreTUYECKHE COCTOSIHUSI aTOMay;
OOBACHSATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX BJIEMEHTOB U MX
coequHeHUMW 1o Tnepuogam u rpynmnam  I[lepuoamueckount cucremsr J[. .
MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE T'€HETUYECKOW CBSA3M MEKIYy HEOPraHMYECKHMM BEILECTBAMU C
ITIOMOLIBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh YMEHHUS PACKPbIBATh CYHIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUIA MOCPECTBOM COCTABJIEHUS JEKTPOHHOTO OasiaHca
ATUX peakluil; peakiuii MOHHOTr0 OOMeHa MyTEM COCTaBJICHHSI MX MOJHBIX U
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COKpPAlI€HHBIX  MOHHBIX  YPAaBHEHMM;  pEakUMd  THUAPOIM33a;  PEaKIHu
KOMILJIEKCO0Opa3oBaHusl (Ha MpuMepe T’uIpOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUSA );

chOpMUPOBAHHOCTh ~ YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS

XUMHYECKUX PEaKUN C YYETOM HMX DHEPIETHUYECKUX XAPAKTEPUCTHUK, XapaKTep

W3MCHEHUSI CKOPOCTHXMMHYECKOM  pEaKIMU B 3aBUCHMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKE XapaKTep CMEIICHUS XUMHUIECKOTO PABHOBECHS 1101 BIIMSHACM
BHEIIHMX Bo3jaeicTBuid (mpunnumn Jle [llatenne);

cOPMHPOBAHHOCThL yYMEHUS XapaKTEPU30BaTh XUMHUYCCKHE PEaKIIUH,
JeXaluye B OCHOBE MPOMBIIIJIEHHOTO IOJYYEHHUSI CEpPHOM KHCIIOThI, aMMHUaKa,
oOmue HaydHblE TPUHIMIBI XUMHYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH M B OBITY C TOYKHU
3pEHUs COOTHOIIEHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAyYHOTO
MO3HAHUS SBJICHUM NpUpPOAbl — HAOIIOIEHNE, WU3MEPEHHE, MOJEIHUPOBAHUE,
AKCIIEPUMEHT (pEabHBIA U MBICIEHHBIN ), HCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAILHOM MCCJIEA0OBAaHUU BEIIECTB
U Uil OOBACHEHUS XUMUYECKUX SIBJICHUM, HUMEIOIIMX MECTO B MPUPOJE,
NPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B IOBCETHEBHOM KU3HU,

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHATUSIMU U TPEACTABICHUSAMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB IJIS
0oJiee 0CO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PACUETHl: C HCMHOJb30BAHUEM
MOHSITUNA «MaccoBas JI0Js1 BEIIECTBA B PACTBOPE» M «MOJIAPHAST KOHIICHTPALIUS»;
MaccChl BEIIeCTBa MM 00BhEMA rasza 1mo M3BECTHOMY KOJIMYECTBY BEIECTBA, MaccCe
Wi 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIUU BEIIECTB; TEIUIOBOTO d(ddekTa
peaKUMM; 3HAYEHUS] BOAOPOJIHOrO MOKA3aTeNii PACTBOPOB KHUCJIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO JUCCOLMAIMU, Macchl (00bEMa, KOJWYECTBA BEIECTBA)
POJIYKTa PEAKIHUU, €CIU OJHO W3 UCXOJHBIX BEIECTB JaHO B BUAE PAcCTBOpPA C
OTIpeICIEHHOM MacCOBOM JI0Jiel pacTBOPEHHOIO BEIIECTBA MM JaHO B M30OBITKE
(umMeeT TpUMeEcH); JOJM BBIXOJIa MPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IIJIAHUPOBATH U MPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  peakuuid  HMOHHOTO  OOMEHa,
MOJATBEPKACHUE KAYECTBEHHOI'0 COCTaBa HEOPTAaHUYECKUX BEIIECTB, OMPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMONIBIO HWHJIMKATOPOB, HM3YYEHUE BIIWSHUA
pa3MuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, pEeIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metawiby U «Hemeramis»y) ¢
coOmro/IeHreM MpaBuil 0€30MacHOTO OOpaIeHUs! ¢ BEIECTBAMH U JIA0OPAaTOPHBIM
obopynoBanueM, GOPMYIUPOBATH II€Jb  HUCCICNOBAaHUS, TMPEACTABIATh B
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paznuyHOi (opMe pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh W OIICHUBATH WX
JOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUH: COOJIFOIATh MPABHJIA MMOJTH30BAHUS XUMHUECKOU
mocymoi u jabopaTopHbIM 00OpyIdOBaHWEM, OOpalleHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTMBITOB, HKOJOTMYECKH 1E€JIeCO00pPa3HOTr0 TMOBEAEHUS B OBITY W TPYAOBOU
NEATEIIBHOCTH B LEJSAX COXPAHEHMSI CBOETO 3/I0POBbS, OKPYXKAIOLIEH MPUPOIHON
cpeAabl U JIOCTUXKEHHUS €€ YCTOMYMBOTO pPa3BUTHUSA, OCO3HABAaTh OMNACHOCTH
TOKCHUYECKOT'0 JICUCTBUS HA >KUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci nokazarens [IJIK;

cOpPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH II€JICHANIPABICHHBIM MOUCK
XUMUYECKON nH(pOpMaIK B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-HAy4YHast
JuTEpaTypa, CpeacTBa MaccoBoM MH(popMalnu, IHTEpHET U pyrue), KpUTHYECKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(OpMALIHIO, TiepepadaThiBaTh €€ U UCIO0JIb30BATh
B COOTBETCTBHUU C MOCTABJICHHON Y4eOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dieKTPOHHBbIE (HU(pPOBHIE)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTesbHbIE pecypChl
padoThI padoThI
Paznen 1. Teoperuueckne 0CHOBbI OPraHNYeCKON XUMUH
[Ipenmet oprannueckoit xumuu. Teopus https://chem-ege.sdamgia.ru/
1.1 CTPOCHUS OPTAaHMYECKUX COSTUHEHUH A. 8 https://resh.edu.ru/subject/29/10/
M. bytneposa http://expert.itmo.ru/labs_chemistry

Hroro no pazneny 8

Paznen 2. YrieBoaopoabl

https://chem-ege.sdamgia.ru/

Hpe,[[eJ'IBHLIe YriIeBOAOPOAbl — AJIKAHBI,

2.1 5 https://resh.edu.ru/subject/29/10/
LHKII0ATKaHB http://expert.itmo.ru/labs _chemistry
HenpenenbHbie yriieBo10pObI: aTKEHbI https://chem-ege.sdamgia.ru/

22 ’ 14 1 https://resh.edu.ru/subject/29/10/

AJIKaCHBL, aIKHHBI http://expert.itmo.ru/labs _chemistry

https://chem-ege.sdamgia.ru/
23 ApoMaTudeckue yriaeBo10poIbl (apeHsbl) 8 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs _chemistry

https://chem-ege.sdamgia.ru/
4 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs _chemistry

24 [IpupoIHBIE NCTOYHHKH YTIEBOJOPOAOB

U UX nepepaboTKa

https://chem-ege.sdamgia.ru/
2.5 l"anorennpon3BoAHbBIE YTIIEBOAOPOIOB 4 1 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs_chemistry

Hroro no pazaeny 35
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Paznen 3. Kuciopoacoaep:kammue opranHudeckue coeJuHeHHUs

https://chem-ege.sdamgia.ru/
3.1 Crnuptsl. denon 11 1 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs _chemistry

Kap6OHI/UIBHBIe COCAUMHCHUA. aJIbACTUAbL https://chem_ege'Sdamgia_ru/
32 1 KeToHbl. KapOOHOBBIE KHUCIIOTHI. 21 1 https://resh.edu.ru/subject/29/10/
Croxusie 3Gupsl. XKupsl http://expert.itmo.ru/labs_chemistry

https://chem-ege.sdamgia.ru/
33 VYrneBoasl 9 1 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs chemistry

Hroro no pazneny 41

Pasnen 4. A3oTcoaepxaiue opraHnyecKue coenHeHust

https://chem-ege.sdamgia.ru/
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 1 2 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs chemistry

Hroro no pazaeny 12

Pa3nea S. BeicokoMoIeKyJIsipHbIE COCAUHEHHUS

https://chem-ege.sdamgia.ru/
5.1 BbICOKOMONIEKYIISIPHBIE COEAMHEHHUS 6 1 https://resh.edu.ru/subject/29/10/
http://expert.itmo.ru/labs _chemistry

Hroro no pazneny 6

OBIIEE KOJIMYECTBO HACOB I10

[TPOI'PAMME 102 3 6
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11 KITIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBO 4acos

DiieKTpoHHbIe (HudpoBbIe)

Ne o/m Kontpoasnsie | IlpakTudeckue
NMPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE peCypchl
padoThbI padoThbI
Paznen 1. TeopeTnueckue 0OCHOBBI XMMHH
Crtpoenue aroMa. [lepuoanueckuii
https://resh.edu.ru/subject/29/11/
3aKkoH U [lepuoauyeckas cucrema 3
1.1 " 9 https://chem-ege.sdamgia.ru/
XUMHHECKHX Si1eMeHToB /1. U http://expert.itmo.ru/labs _chemistry
MenneneeBa
https://resh.edu.ru/subject/29/11/
CrtpoeHue BEIECTBA. 3
1.2 MTp 5 = 11 1 https://chem-ege.sdamgia.ru/
HOTOObpA3NE BEILCCTB http://expert.itmo.ru/labs _chemistry
https://resh.edu.ru/subject/29/11/
1.3 XUMUYECKUE PEAKIUN 19 1 3 https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs _chemistry
Hroro no pazneny 39
Pazgen 2. Heopranuyeckasi XuMus
https://resh.edu.ru/subject/29/11/
2.1 Hemeramnsl 31 1 3 https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs _chemistry
https://resh.edu.ru/subject/29/11/
22 Mertamisl 23 1 2 https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs _chemistry
Uroro no pazneny 54
Pa3zgen 3. XuMus u :Kn3HbL
3.1 MeTtoapl NO3HAHUSI B XUMUH. XUMHUS 9 https://resh.edu.ru/subject/29/11/
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U )KHU3Hb

https://chem-ege.sdamgia.ru/
http://expert.itmo.ru/labs chemistry

Hroro no pazaeny

OBIIEE KOJIMYECTBO YHACOB I10
[TPOI'PAMME

102
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HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Konrtposabubie

Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3yYeHHUs

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMUHU,
IIPE/ICTABIICHHUE O
MHOTr000pa3uu
OpPraHUYECKUX
COEIMHEHNN

04.09.2023

https://resh.edu.ru/subject/lesson/6149/start/170388/

DNEKTPOHHOE CTPOEHHE
aToma yriepoja
(ocHOBHOE U
BO30YXIIEHHOE
cocTosiHus ). BaneHTHbIe
BO3MOYKHOCTH aTOMa

yriepozaa

06.09.2023

https://chem-ege.sdamgia.ru/

XuMudecKkas CBSI3b B
OpPraHMYECKUX
COCTMHEHUSIX.
MexaHu3Mbl
oOpazoBaHus
KOBAJICHTHOM CBSI3H,
crocoObl pa3pbiBa
CBsI3ei

08.09.2023

https://chem-ege.sdamgia.ru/

Teopus cTpoeHns
OpPraHUYECKUX

11.09.2023

https://chem-ege.sdamgia.ru/
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coenuHeHui A. M.
byrneposa

Buael uzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
DneKTpoHHBIE 2P HEKTHI
B MOJIEKYJIax
OpraHU4eCcKUX
COEIMHEHNN

13.09.2023

https://chem-ege.sdamgia.ru/

[IpencraBsienue o
KJ1accu(puKanuu u
cHUCTEeMaTH4ecKast
HOMEHKJIaTypa
(IUPAC) oprannyeckux
BEILIECTB

15.09.2023

https://chem-ege.sdamgia.ru/

Knaccuduxanus
peakuuii B
OpTraHUYECKON XUMUHU

18.09.2023

https://chem-ege.sdamgia.ru/

Cucrematuzanuus u
000011IeHNEe 3HAHUI IO
TeEME

20.09.2023

https://chem-ege.sdamgia.ru/

AJIKaHEL:
TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa u
HU30MEepHs, IIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

22.09.2023

https://resh.edu.ru/subject/lesson/6151/start/149993/

10

duznueckue u

https://resh.edu.ru/subject/lesson/6151/start/149993/
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XMMHYECKHE CBOMCTBA
aJIKaHOB

25.09.2023

11

HaxoxeHue ankaHoB B
npupoje. CriocoObl
MOJTyYeHUS U
MIPUMEHEHHE aJKaHOB

27.09.2023

https://resh.edu.ru/subject/lesson/6151/start/149993/

12

[{uknoankaHsl: o01as
opmya,
HOMEHKJIaTypa 1
U30MepHus,
OCOOEHHOCTH CTPOEHUS
1 XUMHYCCKUX CBOMCTB,
CIOCOOBI IOJyYEHUs U
IIPUMEHEHHE

29.09.2023

https://chem-ege.sdamgia.ru/

13

Pemenne pacu€THbIxX
3a/1a4 Ha OIpeIeTICHHUE
MOJIEKYJISIPHON
bopmybl
OpPraHu4YeCKOro
BELIECTBA 10 MACCOBBIM
JI0JISIM aTOMOB
3JIEMEHTOB, BXOJAIINX
B €0 COCTaB.
Cucremaru3aius u
000011IeH1E 3HAHW 110
TeMe

02.10.2023

https://chem-ege.sdamgia.ru/

14

AJIKEHBI:
TOMOJIOTUYECKUH PSI,
obmas popmyna,

04.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/
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HOMEHKJIAaTypa,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII.
CtpyKTypHas 1 IIUC-
TpaHC-U30Mepus
AJIIKEHOB

15

duznyeckue u
XHUMHYSCKHE CBOMCTBA
ankeHos. [IpaBuiio
MapkoBHUKOBa

06.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

16

Crioco0bl oTy4eHus u
IIPUMEHEHUE AJIKEHOB

09.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

17

[IpakTrueckas pabora
Ne 1 o Teme
"ITosrydyeHue 3TUIIEHA U
M3Yy4YEHUE €ro CBOMCTB"

11.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

18

Pemenne pacu€THbIxX
3aJa4 Ha OIIpe/ieIeHne
MOJIEKYJISIPHON
bopmyIbl
OpPraHu4eCKOro
BEILIECTBA

13.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

19

AJKaJIieHbI:
CONPSKEHHBIE,
U30JIMPOBAHHBIE,
KyMYJIHPOBaHHBIE.
OcobeHHOCTH
AIEKTPOHHOTO

16.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/
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CTPOCHHS

20

XMMHYECKHE CBOUCTBA
CONPSDKEHHBIX JTMCHOB

18.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

21

CniocoObl noTy4YeHUs U
pUMEHEHHE
AJIKaIUCHOB

20.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

22

AJIKUHBI:
TOMOJIOTUYECKUH P,
oOmras ¢popmyina,
HOMEHKJIATypa,
AJIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYII,
(bu3nYecKue CBOMCTBa

23.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

23

XHUMHUYecKre CBOHMCTBA
AJIKMHOB

25.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

24

KauecTBeHHbIE peakuu
Ha TPOWHYIO CBSI3b

27.10.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

25

CrniocoObl oIy4YeHus U
IpUMEHEHHE aJIKNHOB

08.11.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

26

Pemenue 3agau:
PACUYETHI 110 YPaBHEHUIO
XUMHUYECKOU peaKkuu

10.11.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

27

Cucrematuzanuus u
0000111eHEe 3HAHUI 1O
TeEME

13.11.2023

https://resh.edu.ru/subject/lesson/5412/start/212563/

28

ApeHBI:
TOMOJIOTMUYECKUH P,

15.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/
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obmras hopmya,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYI
OeH30J1a U TOJIyOJIa, UX
¢du3nveckue cBoicTra

29

XUMHYECKHE CBOICTBA
apEHOB: PEAKIUU
3aMeEICHUSI

17.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

30

XUMHYeCKHE CBOICTBA
apEHOB: PEAKIUU
MIPUCOSANHCHHUS,
OKHCJIEHHE TOMOJIOTOB
OeH3oI1a

20.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

31

OcobenHocTH
XUMHUYECKUX CBOUCTB
CTHpOJIA

22.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

32

Pemenne pacu€THbIX
3a]a4 Ha OIIpeieIeHne
MOJIEKYJISIPHON
bopmybl
OpPraHu4YeCcKOro
BEILIECTBA

24.11.2023

https://chem-ege.sdamgia.ru/

33

CrniocoObl oIy4YeHus U
IpUMEHEHHE apeHOB

27.11.2023

https://resh.edu.ru/subject/lesson/4775/start/150494/

34

I'eneTnueckas cBI3b
MEXKy Pa3IMYHbIMU
KJIaccaMu

29.11.2023

https://chem-ege.sdamgia.ru/
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YTJIEBOJIOPOIOB

35

PacuéTrl 1o
YpaBHCHHSIM
XUMHUYECKUX PEaKIUM.
Cucremaruzanuus U
000011IeHE 3HAHUH 110
TEME

01.12.2023

https://chem-ege.sdamgia.ru/

36

[IpupoaHsbli ras.
[TortyTHbIe HE(DTsAHBIE
rassl

04.12.2023

https://resh.edu.ru/subject/lesson/6148/start/170461/

37

KamenHslii yrosp u
IPOIYKTHI €TO
nepepadoTKu

06.12.2023

https://resh.edu.ru/subject/lesson/6148/start/170461/

38

HedTb 1 ciocoOwI €€
nepepadoTKH.
[Ipumenenue
IPOJTyKTOB
nepepaboTku HedpTH

08.12.2023

https://resh.edu.ru/subject/lesson/6148/start/170461/

39

I'enernueckas CBs3b
MEXK]1y Pa3IMYHbIMHU
KJIACCaMH
YIJIIEBOIOPOAOB

11.12.2023

https://chem-ege.sdamgia.ru/

40

["anoreHonpOU3BOIHbIC
YTJIEBOJIOPOIOB:
3JIEKTPOHHOE CTPOCHHUE;
peaKIiy 3aMeIIeHHUs
rajoreHa

13.12.2023

https://chem-ege.sdamgia.ru/

41

JlelicTBue mieao4ei Ha
TaJIOT€HITPOU3BOTHBIE.

15.12.2023

https://chem-ege.sdamgia.ru/
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Bsaunmoeiictsue
IUTAIIOTEHAJIKAHOB C
MardveM M [IUHKOM

42

Cucremaruzanums U
000011IeHNE 3HAHUH 110
pazaeny
"VYrneBomopoibr"

18.12.2023

https://chem-ege.sdamgia.ru/

43

KontponsHas pabota
10 TEME
"VYrneBomopoibr"

20.12.2023

https://chem-ege.sdamgia.ru/

44

[Ipenenbubie
OJHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUU P,
obmras popmyia,
CTPOEHUE MOJIEKYII,
H30MepHsl,
HOMEHKJIATypa,
KJIacCU(pUKaIs,
¢buznyeckue cBoiCTBa

22.12.2023

https://resh.edu.ru/subject/lesson/4769/start/150550/

45

XMMHYECKHE CBOUCTBA
peeTbHBIX
OJIHOATOMHBIX CIIUPTOB

25.12.2023

https://resh.edu.ru/subject/lesson/4769/start/150550/

46

CrniocoObl noIy4YeHus U
pUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

27.12.2023

https://resh.edu.ru/subject/lesson/4769/start/150550/

47

[Ipocteie 2¢upsr:
HOMEHKJIaTypa u
HU30MepHs,
0COOEHHOCTH

29.12.2023

https://chemege.ru/ximicheskie-svojstva-

spirty/
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(bU3HYECKUX U
XUMHYECKUX CBOUCTB

MuoroaromMHrie
CITUPTHI:
STUJICHIVINKOIb U

https://chemege.ru/ximicheskie-svojstva-

48 TJIULEPUH, UX 10.01.2024 | spirty/
buzndeckue u
XHUMHYECKHE CBOMCTBA
CriocoObl ToTy4eHus U
49 NPUMEHEHNE https://chemege.ru/ximicheskie-svojstva-
MHOT'0aTOMHBIX 12.01.2024 | spirty/
CIIUPTOB
DeHOJ: CTPOCHUE
50 MOIICKYJIbI, pu3miCCIie https://resh.edu.ru/subject/lesson/5727/start/150577/
cBoiicTBa. TOKCMYHOCTD 15.01.2024
¢denona
XUMHYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5727/start/150577/
o ¢denona 17.01.2024
Croco0bl NOJIY4YCHUS U https://resh.edu.ru/subject/lesson/5727/start/150577/
52
npuMeHeHue GeHomna 19.01.2024
[IpakTuueckas padora
No 2. Pemenue
53 3KCHepI/IMeHTaJ'I'LHLIX 22.01.2024 https://resh.edu.ru/subject/lesson/5727/start/150577/
3aj1a4 1o teme "CrupThl
u GeHoIbI"
Cucremaruzanuus u
54 000011IeH1E 3HAHW 110 https://resh.edu.ru/subject/lesson/5727/start/150577/

TEMEC

24.01.2024
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55

AnbAETUABI U KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOH TPYIIIBL;
TOMOJIOTHYECKHUE PSIbI,
obmas popmyna,
U30MEpHs U
HOMEHKJIaTypa

26.01.2024

https://resh.edu.ru/subject/lesson/5727/start/150577/

56

ANBIETHIBI U KETOHBI:
¢u3nveckre CBONCTBA,
peakuuu
NPUCOETUHEHUS

29.01.2024

https://resh.edu.ru/subject/lesson/4776/start/150604/

57

P CaKIIMHM OKHCJICHHUA U
KauCCTBCHHBIC pCAKIIUU
AJIbACTU0B U KETOHOB

31.01.2024

https://resh.edu.ru/subject/lesson/4776/start/150604/

58

Crioco0bI moryueHust
aITbJICTUJIOB U KETOHOB

02.02.2024

https://resh.edu.ru/subject/lesson/4776/start/150604/

59

OnHOOCHOBHBIE
IpeeIIbHbIE
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOEHUS
UX MOJICKYJT

05.02.2024

https://chemege.ru/karbonovye-kisloty/

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT, UX
¢buznyeckue cBoiCTBa

07.02.2024

https://chemege.ru/karbonovye-kisloty/

61

XuUMHYeCKHE CBOMCTBA
MpeAeIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

09.02.2024

https://chemege.ru/karbonovye-kisloty/
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62

OcobeHHOCTH CBOMCTB
MYPaBbHHOHN KUCIIOTHI.
MHuoroo6pasue
KapOOHOBBIX KHCIIOT

12.02.2024

https://chemege.ru/karbonovye-kisloty/

63

Oco0eHHOCTH CBOMCTB:
HeNpeAeIbHbIX U
ApPOMaTHYECKUX
KapOOHOBBIX,
JTMKApOOHOBBIX,
THIPOKCUKApOOHOBBIX
kuciot. [IpeacraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

14.02.2024

https://chemege.ru/karbonovye-kisloty/

64

ITonsTHE O
TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT

16.02.2024

https://chemege.ru/karbonovye-kisloty/

65

CriocoObl oTy4eHus u
IIPUMEHEHHE
KapOOHOBBIX KHUCIIOT

19.02.2024

https://chemege.ru/karbonovye-kisloty/

66

CrnosxHble 3QUpHI:
TOMOJIOTUYECKUH P,
obmas popmyna,
U30MepHs U
HOMEHKJIaTypa

21.02.2024

https://chemege.ru/slozhnye-efiry/

67

duznueckue n
XUMHUYECKHUE CBOMCTBA

3pupoB

26.02.2024

https://chemege.ru/slozhnye-efiry/

68

Pemenne pacu€THbIX
3a/1a4: 110 ypaBHEHUIO

28.02.2024

https://chemege.ru/slozhnye-efiry/
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XUMHYECKOM pEaKLIUH,
Ha onpe/ieiIeHUe
MOJICKYJISIPHOM
hopMyIIBI
OpPraHNYeCcKOro
BEIIECTBA

69

[IpakTrueckas padbora
Ne 3. Pemenue
IKCTIEPUMEHTAIBHBIX
3aj1a4 1o TemMe
"KapOOHOBBIE KHCIIOTHI.
Crnoxuble 3¢pupsr"

01.03.2024

https://chemege.ru/slozhnye-efiry/

70

Kupsl: ctpoenue,
dusndeckue u
XMMHYECKHUE CBOMCTBA
(ruapoius)

04.03.2024

https://resh.edu.ru/subject/lesson/5952/start/150631/

71

OCco0EHHOCTH CBOMCTB
JKUPOB, COAEPKAMIMNX
OCTAaTKHu HereI[eJ'II)HI)IX
JKUPHBIX KACIOT. JKupbl
B TIPUPOJIE

06.03.2024

https://resh.edu.ru/subject/lesson/5952/start/150631/

72

Mpg1na kak conu
BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE
nevicteue. Ilongarue o
CHUHTETHYECKHIX
MOIOIINX CPEICTBAX
(CMO)

08.03.2024

https://resh.edu.ru/subject/lesson/5952/start/150631/

73

I'enetnueckas cBsA3b

https://chem-ege.sdamgia.ru/
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YTJIEBOAOPOIOB U
KHCIIOPOICOIEPIKAIIIX
OpPraHUYeCKUX BEIICCTB

11.03.2024

74

Pacuértrl o
YpaBHEHUSAM
XUMHUYECKUX PEAKLIHI

13.03.2024

https://chem-ege.sdamgia.ru/

75

CucreMaruzanus u
0000111eH e 3HAHUN 10
TeMe

15.03.2024

https://chem-ege.sdamgia.ru/

76

OO01mast xapakTeprCcTUKa
YIJIEBOIOB U
KJaccuuKanus
yIJ1eBOJ10B (MOHO-, JTU-
U TOJIMCaXapH/IbI)

18.03.2024

https://chemege.ru/uglevody/

7

MoHocaxapu bl
dusznyYecKre CBOMCTBA U
HAXOXKJICHUE B IPUPOJIC

20.03.2024

https://chemege.ru/uglevody/

78

[IpuMeHeHue riaoKo3bl,
e€ 3HaueHUE B
KUBHCACATCIBHOCTU
opraHusma

22.03.2024

https://chemege.ru/uglevody/

79

Jucaxapunbl: caxaposa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenne B mpupoae
W IIPUMEHEHNE
JIACaxapuioB

01.04.2024

https://chemege.ru/uglevody/

80

[Tonucaxapuesr:
CTpOEHHUE
MaKpPOMOJICKYJI,

03.04.2024

https://chemege.ru/uglevody/
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dusnueckue u
XMMHYECKHE CBOWMCTBA,
pUMEHEHHE

81

TTonsaTue 00
HCKYCCTBEHHBIX
BOJIOKHAX

05.04.2024

https://chemege.ru/uglevody/

82

Pemienune pacueTHbIX
3aJ1a4 Ha oIpezesieHue
JIOJIU BBIXOJa MPOAYKTa
peaKIu OT
TEOPETUUYECKHI
BO3MOXKHOT'O

08.04.2024

https://chem-ege.sdamgia.ru/

83

Cucremarusanus u
000011IeHHE 3HAaHWH 10
pazgeny

10.04.2024

https://chem-ege.sdamgia.ru/

84

KonrponsHas padota
1o TeMe
"Kucnopoacoaepxamue
OpraHu4ecKHe
coequHeHus"

12.04.2024

https://chem-ege.sdamgia.ru/

85

AMUHBI:
KJaccuukanus,
CTpOEHHUE MOJIEKYII,
obmas popmyna,
U30MepHus,
HOMEHKJIaTypa
dbuznueckue cBoiCTBa

15.04.2024

https://chemege.ru/aminy/

86

XUMHYECKHE CBOWCTBA
anudaTUuecKux aMUHOB

17.04.2024

https://chemege.ru/aminy/
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87

AHWIIUH: CTPOCHUE
AHWJIMHA, 0COOCHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

19.04.2024

https://chemege.ru/aminy/

88

Crioco0bl ToTy4eHus u
IPHMEHEHHUE
anmdaTHIeCKUX aMUHOB

22.04.2024

https://chemege.ru/aminy/

89

AMMHOKHUCIIOTHI:
HOMEHKJIaTypa u
nu3oMepus, puznyeckue
cBoricTBa. OTIEeIbHBIE
MIPEJACTABUTENH Ol
AMHHOKHCIIOT

24.04.2024

https://chemege.ru/aminokisloty/

90

XUMHYeCKHE CBOICTBA
aMHHOKHCJIOT, UX
OHOJIOTHYECKOE
3HAaYEHHE

amMuHokucior. CUHTE3 U
TUAPOIIU3 TIETITUIOB

26.04.2024

https://chemege.ru/aminokisloty/

91

benku kak npupoaHbIe
MIOJIUMEPBI; CTPYKTYPBI
0enkoB

27.04.2024

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

92

XMMHYECKHE CBOUCTBA
O€IIKOB

03.05.2024

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

93

A3oTconepxaiue
TETePOLIMKINYECKUE
COEIMHEHUS.
HyxknennoBbie
KHCJIOTBI: COCTaB,

06.05.2024

https://www.yaklass.ru/p/biologia/
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CTPOCHHE U
Ouosoruueckast pob

[IpakTuueckas pabota
Ne 4. Pemienue
IKCIIEPUMEHTATbHBIX

https://chemege.ru/testy-organika-zadanie-

94 3a7a4 10 TEME
" 08.05.2024 | 13/
A3oTcoaepKalime
OpraHHYECKUE
coequHeHusa"
[IpakTrueckas pabora
Ne 5. Pemenne
AKCIIEPUMEHTAITLHBIX ) )
05 https://chemege.ru/testy-organika-zadanie-
3a/7a4 10 TEME
" 13.05.2024 | 13/
PacnioznaBanue
OpPraHHYECKUX
coequHeHun"
KonTponbnas pabora
10 TEME ) .
9% "A https://chemege.ru/testy-organika-zadanie-
30TCOAEpIKAILIIE
Aep 15.052024 13/
OpraHUYECKUe
coequHeHusa"
OCHOBHBIE TOHATUSI
XUMHU
BBICOKOMOJIEKYJISIPHBIX ] )
97 . https://chemege.ru/testy-organika-zadanie-
COEIMHEHUN 1 METOIBI
A A 17.05.2024 | 13/
AX CUHTE3a —
MOJIMMEPU3AIUS U
HOJUKOHIEHCALHS
98 IImacTMacchl. https://chem-ege.sdamgia.ru/
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Yruamnzauus u
nepepadoTKa IIacTuKa

20.05.2024

99

DnacToMepsl:
HaTypaJIbHbIN
CUHTETUYECKUE
Kayudyku. Pesuna

22.05.2024

https://chem-ege.sdamgia.ru/

100

Bonoxna:
HaTypaJIbHbIE,
HCKYCCTBEHHBIE,
CHHTCTUYCCKHE.
[Tonmmepsr
CIIEIIHAILHOIO
Ha3HAYCHMUS

24.05.2024

https://chem-ege.sdamgia.ru/

101

[IpakTrueckas pabora
Ne 6. Pemenue
IKCTIICPUMEHTATBHBIX
3a7a4 1o TeMe
"Pacno3HaBanue
IUIACTMAacC ¥ BOJIOKOH"

https://chem-ege.sdamgia.ru/

102

0O0001eHnEe "
CHCTEMaTH3aIlH
M3YYEHHOTO MaTepuana
10 TEME

"BeicokoMONeKyIspHBIC

coeaquuenus"

https://chem-ege.sdamgia.ru/

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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11 KITIACC

Ne
n/u

Tema ypoka

KoauuecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTnyeckue
padoThbI

Jlara
H3y4eHusl

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

Atom. CocTaB aTOMHBIX sii€p. XUMUYECKUI
aneMeHT. M30Tomnsl

CTpOCHI/Ie QJICKTPOHHBIX 000I04U€EK aTOMOB,
KBaHTOBBIC YHCJIa

Kitaccudukanuss XaMU9IeCKIX 3JIEMEHTOB (S-,
p-, d-, f-ameMeHThI)

PacnpeneneHue 3J€KTPOHOB 1O ATOMHBIM
opouTaIsIM

DJEeKTpOHHBIE KOH(PUTYpaLIUK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YX/1EHHOM
COCTOSTHUHU

DNEeKTPOHHbIE KOHPUTypalluy HOHOB.
DNEKTPOOTPULATEIBHOCTD

[Tepnoanueckuii 3akoH u [lepnognueckas
CUCTEMa XUMUYECKUX dieMeHToB /1. 1.
MenieneeBa, CBA3b C COBPEMEHHOM TEOPUEN
CTPOEHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH
MIPOCTBIX U CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoiamMm

Cucremarusanus 1 0000IeHre 3HAHUH 110
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TEMC

10

Bunapl xumudeckoi cBsa3n. MexaHHu3MBbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3s. MexxMolieKyIsipHbIe
B3aHMOJICHCTBHS

11

BaneHTHOCTh 1 BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12

Hpe,I[CTaBJ'IeHI/IH O KOMIIJIICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKIJIATYpa

13

BemecTBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEILIECTB

14

ITonstue o JAUCIICPCHBIX CUCTCMAX.
Hpe,I[CTaBJ'IeHI/Ie O KOJUIONMAHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACHIIIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramiorunparsl

16

CniocoObl BeIpaXKeHUsI KOHLIEHTPAIUH
pPacTBOpOB

17

Pemenue 3a1a4 ¢ HCIOIb30BaHUEM TTOHITHI
""MaccoBas 10J1s1 pacCTBOPEHHOTO BelecTsa',
"MoJIsIpHasi KOHLIEHTpalus'"

18

Knaccudukanus n HomeHkIatypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanys 1 00001eHre 3HaHU 110
TeMe
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20

KonTtponsHnas padora no remam "Ctpoenue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuoanueckas cucTeMa XMMHYECKHX
aneMmeHnToB [l. 1. Menneneesa", "Ctpoenue
BeriecTBa. MHOrooOpasue BemecTs"

21

Knaccudukanus XuMHU4ecKux peakiui B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXPAaHEHHsI MacChl BEILECTB; 3aKOH
COXPaHEHHUs U NPEBPAILEHUS DHEPIUH IIPU
XUMHUYECKHUX PeaKLUsaX

22

TemoBbie 3 PEKTh XUMUYECKUX PEAKIIHIA.
TepMoxumMuyeckue ypaBHEHUS

23

Brruncaenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKopoCTh XMMHUECKOH peakln, eé
3aBHCUMOCTH OT pa3IMyYHbIX (aKTOPOB.
Karanus u xaTanmu3aropsl

25

I'omoreHHsbIe U reTepOreHHble peaKkuu

26

[Tpaktuyeckas padora Ne 1 o teme
"BnusiHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU peakuun"

27

OO6patuMble 1 HEOOpaTUMBbIE PEaKIUH.
XHUMHYECKOE PAaBHOBECHE

28

[IpakTuueckas padota Ne 2 o Teme
"Bnusinue pa3nuuHbIX (JaKTOpOB Ha
MI0JIO’KEHNE XUMUYECKOTO PAaBHOBECHS"

29

DnekTponuTHdeckas quccoruanus. CuinbHbIe
U crabbie NeKTponuThl. CTeneHb
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Jucconranmmn

HNonnoe npoussenenue Boibl. Cpena BOIHBIX

30 pactBopoB. Bonopoausiit mokazarens (pH)
pacTBopa

a1 I'maponus coneit. Peakiuu, mpotekaroniue B
pacTBOpax JIEKTPOJINTOB
[IpakTuueckas padora Ne 3 o Teme

32 "XUMHUYECKUE peaKIIUK B paCTBOpax
AJIEKTPOJIUTOB"
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE

33 peakuuu. BaxuHenmme oKucCIuTenu u
BOCCTaHOBUTEIIN

34 MeToa 37eKTPOHHOTO (37IEKTOHHO-MOHHOT'0)
OanaHca

35 DNEeKTPOIN3 paCTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3ana4 pa3ianyHbIX TUIIOB

37 Pemenne 3aa4 pa3nyHbIX TUIIOB

38 Cucremaru3zaius 1 000011eH1e 3HaHU 10
teMe "XuMuyeckue peakuuu"

39 KonrtpomnbHas pabota o teme "Xumuueckue
peaxyn”
[Tonoxenne Hemerainos B Ileprnoanueckon

40 cucTeMe XxumMuueckux snemenTos /1. 1.
MemnieneeBa 1 0COOEHHOCTH CTPOEHHS UX
aToMoB. du3nyueckue CBOICTBA HEMETAIIOB

41 AmoTponusi HeMeTauIoB (Ha puMepe

KHCTIopoJia, cepbl, (hocdopa u yriiepoaa)



https://edsoo.ru/
https://edsoo.ru/constructor/

Bopopon: nonyuenue, pusnueckue u

42 XAMHUYECKHE CBOMCTBA. [ 'uapu bl
lamorensl: HaX0XICHHUE B IPUPOJIC, CIIOCOOBI

43 MOJTyueHusl, PU3NYECKUE U XUMHUYECKHE
CBOICTBa
I"anorenoBonopoabl. Baxkunenue

44 KHCIJIOPOJICOICPKAIINE COCTUHECHHS
raJIoreHOB
JlabopatopHble M TPOMBIIIIEHHBIE CIOCOObBI

45 nosyueHus ranoreHoB. [Ipumenenue
rajoreHoOB U UX COCIMHECHUI
[TpakTuueckast pabota Ne 4. Perenue

46 AKCIEPUMEHTAIBHBIX 33/1a4 I10 TEME
"T"anmorensr"
Kucnopon: mabopatopHsie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUS,
¢duznyeckue u xuMudeckue coiicraa. O30H.
[IpuMeHeHne Kuciopoa u 030Ha

48 Oxcuapl 1 IEPOKCUIBI

49 Pemenue 3ana4 pa3aMyuHbIX TUIIOB
Cepa: HaxOXJE€HUE B IPUPOJIE, CIIOCOOBI

50 nonyueHusi, GU3n4eckre U XuMUYEeCKue
CBOICTBa

51 CepoBoaopo, cyabdub

5 Kucnopoacoaepxarire COeTMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [TpakTuueckast padota Ne 5. Perenue

AKCIIEpPUMEHTANIbHBIX 3a/1a4 1o TeMe "Cepa u
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eé coequuenud"

A3oT: HaXOXICHUEC B ITPUPOJC, CIIOCOOBI

54 NOJy4YeHUs1, PU3NYECKHE U XUMHUECKUE
CBOMCTBAa. AMMHAK, HUTPHIbI

55 Kucnoponacoaepsxaiiue coeTuHeHuUs a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI

56 [IpumeHeHune a30Ta U €ro COeAMHEHU M.
A3oTHBIE y1OOpeHHS
®Dochop: HaXOXKACHHE B TPUPOJIE, CIIOCOOBI

57 HOJy4YeHHUs, PU3NUYECKUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

58 Oxcunst pochopa, pochopconepkaniue
kucnotbl. Comu pochopHON KUCTOTHI

59 [Tpumenenue Gpochopa u ero coeTMHEHHUN.
®Dochopubie ynoOpeHus
[TpakTueckast pabota Ne 6. Perenue

60 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe "A30T n
docdop u ux coenuHeHus"
VYriepoa: HaxoXJIeHUE B IPUPO/IE,

61 IOTPONHbBIE MOAUPUKALNN; PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

& Oxkcun yrnepona(Il), okcun yrnepoga(IV),
yrojibHasi KUCJIO0Ta U € cou

63 Pemenue 3ana4 pa3ianMyHbIX TUIIOB
Kpemuuii: Haxox1eHue B IPUPO/IE, CIIOCOOBI

64 MOJTy4eHus!, PU3NYECKUE U XUMUUECKHE
CBOICTBa

65 Oxcupn kpemuus(IV), kpemMHuEBas KUCIOTA,
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CHJIMKAThI

IIpuMeHeHne KpeMHHUS U €0 COCTUHEHUM.

06 CTtexkJio, ero nojgy4yeHue, BUJIbl CTEKIIa

67 Pemuienue 3a1au pa3auyHbIX THUIIOB

68 Cucremaru3aius ¥ 0000I1eHIE 3HAHMI 10
teme "Hemeranasr"

69 Kontponbnas padota no teme "Hemeraminr"

70 AHanm3 pe3ysbTaToB KOHTPOJIBHOM paOOTHI,
KOppEeKLHsI OIIHO0K
[Tonoxxenue metamios B [lepuoauyeckoii

71 CHCTEME XUMHYECKUX DJICMECHTOB.
OCOOCHHOCTH CTPOCHHMS JICKTPOHHBIX
000JI04YEK aTOMOB METAJIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHnne MeTauIoB B OBITY U TEXHHUKE

73 Cnnael MetaiioB. Koppo3ust meTaiios

74 Pemenue 3axad pa3iMuHbIX TUIIOB
DNEKTPOXUMHUYECKUH Psiji HAaNpsDKEHUN

75 MeTauioB. O6Iue crnocoOb! MOTy4YeHUs
METAJIJIOB
OOm1as xapakTepucTiKa Metaios [A-
rpynsl [leproanyueckoi cucteMbl

76 XAMHMYECKHX dJIEMEHTOB. HaTpuii u kanui:
noJtydeHue, PU3nUecKue 1 XUMUIECKHE
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHCHUM

77 O61mas xapakTepuctuka meramuiosn [1A-

rpynns! [lepuoanueckoit cucTeMbl
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XUMHUYECKHX DJIEMEHTOB. Maruuu u
KaJIBIIMIA: TIOJTyYeHHE, QU3UICCKUE U
XUMHYECKHUE CBOMCTBA, TPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUHN

78

KéctkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

79

AOMUHUN: TOyYeHue, Pu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE

80

AmMdoTepHbIe CBOHCTBA OKCUIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
IpUMEHEHHE

81

Pemenne 3ala4 pa3JIMIHbIX TUIIOB

82

[TpakTuueckast pabota Ne 7. Perenue
AKCIIEPUMEHTAIILHBIX 33]1a4 TI0 TEME
"Mertaibl TJ1aBHBIX oArpymmn"

83

OO11ast XapakTepuCcTUKa METAJUIOB
no6ouHbIX noarpymi (b-rpymm)
[lepronndeckoit CHCTEMBI XHMUYECKUX
3JIEMEHTOB

84

dusnyeckue 1 XUMUUECKHE CBOMCTBA Xpoma
" €ro COCHHHGHHﬁ, HUX IPUMCHCHUC

85

Baxwuerinme coeMHEHUsT MapraHiia.
IIepmaHranar Kanus, €ro OKUCIUTEIbHbBIC
CBOICTBa

86

duznueckre 1 XUMHUUECKHE CBOMCTBA JKeIe3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

du3nyeckue U XUMHYECKHE CBOMCTBA MeIU U
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€€ COCIMHEHUM, UX IIPUMEHEHUE

dusndyeckre U XUMHYECKHE CBOMCTBA IOHMHKa

88 U €r0 COEAMHEHU, X IPUMEHEHHUE.
I'mapOKCOKOMILIEKCHI HIUHKA
[TpakTuueckas padora Ne 8. Pemenue

89 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Mertasuibl T0OOYHBIX TTOATPYIIT"

90 Pemuienue 3a1au pa3auyHbIX THUIIOB

o1 O06001IeHNEe U CUCTEMAaTH3aIHsI H3yYCHHOTO
Marepuaiia o teme "MeTamib"

92 KonTponbnas pabota no treme "Mertasbr"

93 AHanm3 pe3ysbTaToB KOHTPOJIBHOM paboTHI,
KOPPEKILHSI OIIHOOK
Ponb xumun B 006ecriedeHny yCTOHUNBOTO

94 pas3Butus yenosevecTBa. [loHsTHE O
Hay4HbIX METO/IaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHLIMIBI OpraHu3auu

95 XUMHUYECKOTO MPOU3BOJICTBA.
[TpompbIiieHHBIE CTTOCOOBI TOTYyYEHUS
Ba)KHEHIIINX BEIISCTB

96 XUMHUYECKOE 3arpsI3HEHHE OKPYKaroLen
Cpenbl ¥ €ro NOCIIeCTBUS

97 XUMHUS U 310pOBBE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

08 Xumus numii. Pojis xuMuu B o0ecrieueHuu
MUILEBOH 6e30MacHOCTH

99 Kocmernueckue u naphromepHbie cpeCcTBa.

BbriToBag xumus
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XHUMHS B CTPOUTENBCTBE. BaxkHeume

100 CTPOUTEIbHBIC U KOHCTPYKI[MOHHBIE 1
MaTepUaIbI
101 XUMUs B CEILCKOM XO35MCTBE. |
Opranudeckue U MUHEpPaJIbHbIE y100pEHUs
02 CucreMmarusanys 1 0000IeHrEe 3HAaHW 10 |
TeMe
OBLIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME 102
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

e Xwumus, 11 xmacc/ T'abpuensia O.C., Octpoymor WN.I'., Cnagkos C.A.,

JIéBkuH AH., AKIIMOHEPHOE 00111eCTBO «3marenbcTBO
«IIpocsemenne»
1. T'abpuensa O.C., Octpoymosa WN.I'., CrangkoB C.A.. Xumus. 10 kmacc.
VYuyebnuk.  YraoyOonéuueii  ypoBeHb: — M.:  Ilpocemenue, 2023
2. Tabpuensun O.C., Octpoymona WN.I'., Cnagko C.A.. Xumus. 11 knacc.
VYuyebnuk.  Yraoyonéuueii  ypoBeHb: — M.: Ilpocemenue, 2023

METOINYECKHUE MATEPHUAJIBI IJI1 YYUTEJIA

1. I'a6puensa O.C., OctpoymoB WU.I'.. HacronpHas kuura yuurtens. Xumus 10
kiacc.- M.: Ipoda, 2004

2. Taopuensu O.C., OctpoymoB WN.I'. Xumus 10 kmacc. Mertonuueckoe
nocooue. — M. [Ipoda, 2001.

3. Tabpuensu O.C., OctpoymoB WM.I'.. Opranuyeckas Xumusi B TecTax,
3ajadax, ynpaxsHenusax. 10 kmacc. — M. IIpoda, 2003

4. MeTtonuueckoe mocoOue sl yUUTeNs K 3aBepIIEHHON MPEIMETHOU JTUHUU
yueOHukoB O. C. I'abpuensina u ap. «Xumus. 10 xknacey, «Xumus. 11 kmacey.
VYrinyonéunsiii ypoens (aBropsl O. C. I'abpuensn, M. I'. Octpoymos, C. A.
CnankoB).

5. Meronuueckue moypouHble pekoMmeHpaanuu. 10 kmacc. YrmyOn€HHBIM
ypoBeHb (aBTopbl O. C. I'abpuensu, U. I'. Octpoymos, A. H. JIéskun, C. A.
CnankoB).

6. Meroanueckue NOypouHble pekoMmeHmanuu. 11 kmacc. YrimyOn€HHBIN
ypoBeHb (aBTopbl O. C. I'abpuensH, U. I'. Octpoymos, A. H. JI€skun, C. A.
CnankoB).

7. Tabpuensun O.C., JleicoBa I'.I'., Beenenckas A.I'. HacronapbHas kHwura
yuutens. Xumus 11 knace. B nByx yactsx,- M.: [lpoda 2001.

8. T'abpuensu O.C., OctpoymoB WM.I. Xumus 11 kmacc. Meroauueckoe
nocobue. -M. [Ipoda,2001.

HUPPOBBIE OBPA30BATEJBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://www.alhimik.ru IlpencraBiieHsl clieayrone pyOpUKH: COBETHI
aOUTYpPUEHTY, YYMTENI0 XHWMHUH, CHPABOYHHUK (O4YeHb OoJiblias mMmoadopka
Ta0JIMI] ¥ CHPABOYHBIX MATEPHUANIOB), BecEliass XMMUs, HOBOCTH, OJUMITUAIBI,
KyHCTKaMmepa (MHOTO MHTEPECHBIX HCTOPUUECKUX CBEIACHUM ).

2. http://www.hij.ru/ Xypran «Xumus 1 KU3HbY» 3aHUMATEIBHO PACCKa3bIBACT
O UHTEPECHOM B HAyKE U MUPE, B KOTOPOM MBbI KUBEM.
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3. http://chemistry-chemists.com/index.html DnekTpoHHBII XypHAIT «XUMHKA
U XUMHUS», B KOTOPOM IMPEACTAaBICHBbl HHTEPECHBIE OIBITHI MO XUMUH,
MO3BOJISIIOIIME YBIIEYDb YUAIIUXCS HKCIIEPUMEHTAIBLHOM YaCThIO MpeMETa.

4. http://c-books.narod.ru BceBo3morkHast muTeparypa no XuMHH.

5. http://1september.ru/ B sxypHasne npeactaBieHo 00JIbII0€ KOJIUYECTBO pabOT
YYAIUXCS, B TOM 4Kcie padoT UCCIIEI0BATENBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuid  IIKOJbHBIN
MOPTAJI CO CChUIKAMU Ha 00pa30BATEIbHBIE CANTHI IO XUMHUHU.

7. www.periodictable.rtu COOpHHMK cTaTei O XUMHYECKMX DJIEMEHTaXx,
WJUTFOCTPUPOBAHHBIN OMMCAaHUEM SKCIIEPUMEHTOB.

8. http://resh.edu.ru/ Poccuiickass 2J€KTpOHHass IIKOJa, B KOTOPOH
IPEICTaBICHbl UHTEPAKTUBHBIE YPOKU 0a30BOT0O YpOBHS AJIsi YYEHUKOB 8—11
KJIACCOB C MCIIOJIb30BAaHUEM BUJECOPOJIMKOB, WHTEPAKTUBHBIX 3aJaHUN U
ynpaxHeHui, 3D-mozaeneil.

9. http://www.chemnet.ru Tloptan ¢dyHIaMEHTaTBLHOTO  XUMHUYECKOTO
oOpazoBanust Poccuu, KOTOPBIN BKIIIOYAET COBOKYMHOCTh MH(OPMAIIMOHHBIX
pecypcoB 1o xuMuu (0OpazoBaHUE, HAayKa, TEXHOJIOTHs); pelIaeT mpodsieMy
OBICTPOTO W HAAEKHOIO JOCTyla K OTEYECTBEHHBIM M 3apyOeKHBbIM
MH(DOpMAMOHHBIM caiiTaM 1Mo XUMUU. COAEPKUT MHOTO BHUICOJICKIUN K
KypcaM OpraHu4ecKoil ¥ 00IIel XUMUHU.

10. http://fcior.edu.ru IlpoekT denepanpHoro 1meHTpa HUHYOPMAIIMOHHO-
oOpazoBarenbHbiX pecypcoB (PLIMOP) HampaBineH Ha pacnpoCTpaHEHHE
AJNIEKTPOHHBIX 00Pa30BaTEIbHBIX CEPBUCOB MO BCEM MPEAMETHBIM O0JIACTSAM.
BxiroyaeT TecTsl, pacU€THBIE 3aa4H

11. https://chem-ege.sdamgia.ru/ O6pa3zoBaTenbHbIN MOpPTaN s HOJATOTOBKU K
AK3aMEHAM

12. https://resh.edu.ru/subject/29/10/ Poccuiickas 3neKTpoHHAs IIKOJIA

13. http://expert.itmo.ru/labs_chemistry Komneknus BUPTYaJIbHBIX
n1abopaTopHBIX paboT

14. https://sochisirius.ru/ O6pa3oBaTenbHbIi IeHTp «Cupuyc"

Hcnoandyemoe odopyaoBaHue LHeHTpa €CTeCTBEHHO-HAYYHOM
HanpaBjeHHOCTH «Touka pocTay:
1. Hudposas nabopaTopus YUYCHUYECKast («YTeBo10pOIbI»,

«Kucnopoacoaepxaime OpPraHMYeCKUe COCIUHEHUS», «A30TCOoAEpKaIIre
opranuyeckue coeauHeHus», l0knacc, «TeopeTMyeckue OCHOBBI XHUMHUUN,
«Heoprannueckas xumusi», «XuMus 1 )ku3Hb» 11 kiacc).

2.  lludpoBble  nmaT4WKU:  DIEKTPONPOBOAHOCTH, pH,  mMONOKEHWHS,
TEMIIEpaTyphl, abCOIOTHOTO JTABIICHUS («YrneBonopoab»,
«Kucnopoacoaepxaime OpPraHMYeCKUe COCIUHEHUS», «A30TCOoAEpKaIIue
opranudeckue coenuHeHus» 10xmace, «TeopeTudyeckne OCHOBBI XUMHUY,
«Heoprannueckas xuMusi», «XuMusl 1 )ku3uby» 11 kiace).
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3. Bech1 anextponnsie yueonusie 200 r («Heopranwdeckas Xumusy, « XUMUS |
KHU3HBY, 11 KIacc).

4. HabGop w™ojeneil aroMoB JUisi COCTaBICHHMSI MOJENel MOJEKyd Mo
opraHu4eckoil u Heopranmyeckod xumuu («TeopeTuyeckue OCHOBBI
OpPraHh4YecKON  XuUMHM»,  «YTieBomoponab»,  «Kucnopoaconepx ammue
oprannueckue coenuHeHus» l0kiacc, «Teopernueckue OCHOBBI XUMUN» 11
KJIace).

5. Kommnexkr mnocyapl u 000pydoBaHUS MJII YYEHHUYECKUX OIBITOB
(«YrneBonmopoae», «Kucimopoacoaepkamuye OpPraHUYECKHE COCIUHEHUS,
«A3oTconepxxamiue opraHudeckue coenuHeHus’» lOkmace, «Teopetnueckue
OCHOBBI XUMUMNY, «Heopranudeckas xumus», « XuMHsl ¥ ku3Hb» 11 Kiacc)

6. XUMHYECKUE PEAKTUBBI ISl YYEHHUYECKHX OINBITOB («YTJIEBOJOPOIBI»,
«Kucnoponconepxxamue OpraHM4ECKUME COEIMHEHHUs», «A30TcolepKalne
opranudeckue coenuHeHus» 10knace, «Teopermyeckne OCHOBBI XHMHW,
«Heopraanueckas XuMust», «XUMHS 1 KU3Hb» 11 Kitacc)

7. Komnekuuu:

- «Imactmacce», «BonokHa» («YTaeBomopolb», «BBICOKOMOJIEKYISpHBIE
coenuHeHus» 10kmacc).

- «<Hedtp u mponyktsl ee nepepadotkn», «TomnuBoy», «KamMeHHBIA yroib H
MPOJIYKTHI €ro nepepadoTkm» («YrieBogopoas», 10kmacc).

- «Meramby, «Yyrymn m cramp», «lllkanma TBepmoctn», «AIOMUHUAN»
(«Heoprannueckas xumusi» 11 kmacc).

- «Crexno u uzaenus u3 crexia» («Heopranumdeckas Xumus», «XUMHS U
*u3Hb» 1 1 Kimacc).

- «Munepanbl u TopHbie TTOpoabD («Heopranndeckas xumusy, «XuMus u
®)u3Hb» 11 KIMace).

AOKYMEHT NoArinCAH
SNEKTPOHHOWM NOOMUCHIO

Ceptudukat: 68D64FF80F23AB2D2D1F4EDCFE8023C4
Bnapeneu;: Bunstok EneHa BnagummnposHa
OewncteuteneH: ¢ 12.05.2023 no 04.08.2024
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