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HOACHUTEJIBHASA 3AITMCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®03 «O6
oOpa3zoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanpHOI 00pa3zoBaTeNbHON IPOrpaMMBbl cpeHero odiero oopazoBanus(D@OII
COQ), npencraBineHHbIXx B DenepalibHOM TOCYAapCTBEHHOM 00pa30BaTENbHOM
cragaapre COO, c¢ yuérom KoHuenuumu mnpenonaBaHus y4yeOHOro mpeaMera
«Xumus» B oOpa3zoBarenbHbIX opranm3auusx Poccuiickoii  ®eneparuuy,
peanu3yroX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Ctparerun pa3Butus BocnuTaHus B Pocculickoit @enepannu Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XyUMHS HA YPOBHE YIIIyOJIEHHOTO H3y4Y€HHUs 3aHUMaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo 00pa3oBaHus yyamuxcs 10—11 knaccos. U3yuenue
npelMeTa, pealu3yeMoe B YCIOBHIX JUDPepeHIpoOBaHHOTO, TPO(GUILHOTO
oOydeHusi, MpU3BaHO OOecmeunTh O00IEe00pa30BaTENbHYI0 U OOUIEKYIBTYPHYIO
MOJIFCOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOJIMMYIO JUIsl aianTalud UX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM KM3HU B COLMYME, a TaKKe U MPOJOJIKEHUSI O0yUeHUs
B OpraHu3anusix npodeccuoHalIbHOr0 00pa30BaHMs, B KOTOPBIX XUMUS SIBISETCS
OJTHOM M3 NPUOPUTETHBIX JUCLUIUIMH.

B mnporpamme 1no XMMHM Ha3HA4€HHE INpeaMeTa «XHMHUS» I0JydaeT
HOAPOOHYI0  MHTEPHpPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJArarolUMU
nosioxenusmu I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIeJeH, CcoaepKaHus,
pe3yabTaToB O0y4YeHHs] M TpeOOBAHMNH K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCS CIIEAYIOIIME BBINOJIHSAEMBIE MPOrPaMMOM IO
XUMUHU (PYHKITUN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTopoll oOecreuynBaet
HOJy4YeHHE NPEJCTABICHUS O LEsIX, COJIEp)KaHWHU, OOILIel cTpareruu
o0OyuyeHus, BOCIUTAHUS U Pa3BUTHUS O0yUaIOLIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIs;

e OpPraHM3allOHHO-IUIAHHUPYIOILAs, KOTOpast IpelycMaTpruBaeT
ONpeJeNICHNE: NPUHLMIIOB CTPYKTYPUPOBAaHUS U IIOCJIEN0BATEIBbHOCTH
U3y4eHus: yueOHOro maTepuaja, KOJIWYECTBEHHBIX UM KAaYECTBEHHBIX €ro
XapaKTEePUCTUK; IMOAXOJI0B K (POPMUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJIS U OLEHKH O0pa30oBaTEIbHBIX JOCTHXKEHMH OOydarommxcs B
pamMKax MTOTOBOM arrecTalii B (OpME €IUHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma 151 yriryOa€HHOr0 U3yYEHUST XUMUU:



e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTIEIbHBIX Mpoduiieid, mnpeaycMaTpuBacT
pacrpenieieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNbHBIM JIMHUSM/pa3fiesiaM Kypca;

e AT MpUMEPHOE pacIpesielieHne y4eOHOr0o BpeMEHH, PEKOMEHIYEMOTO JIJIs
U3YYEHUS OTJEIbHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IOCIEJOBATEILHOCTh H3YyUYECHHUS Yy4eOHOTo
Marepuanga ¢ y4€TOM JIOTUKHU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUs, COJAEpPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00Opa3oBaTeIbHOMU
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEbHBIX  JCHCTBHM O0OYyYaloImierocs 1O  OCBOCHHIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM IMO3HUIMAM B MpOrpaMMe IO XUMHUHU TPEIYyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a MpejesiaMi YCTaHOBJICHHOM MPOrpaMMO 10 XMMUU 00s13aTETbHOM
(MHBapHaHTHOMW) COCTABIISIONICH cCoJepKaHus Y4eOHOTo MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBHUM ¢ KOHIenTyaldbHbIMU mosiokeHusiMu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOTO M YINIYOJIEHHOTO YpOBHEW B CHCTEME
mudGepeHIIMPOBaHHOTO O0yYEeHHS Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJIEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAlOM MOJYYECHUS] XUMUYECKOTO 00pa30BaHUs
B paMKax MW3y4YEHHUs CIEHHAIbHBIX €CTECTBEHHO-HAYYHbIX M XUMHUYECKUX
JUCITUIUIMH B By3aX U OpPTraHU3AIUsAX CPeIHEro MpodecCHOHAIBHOTO 00pa30BaHus.
B aroli cBs13u n3yuyeHue npeamera «XuMHUsS» OPUEHTUPOBAHO ITPEUMYILIECTBEHHO Ha
paclipeHre © YIUIYyOJICHHE TEOPETHYECKOM W TMPAKTHYECKOW TOJITOTOBKHU
0Oy4JarommXxcs, BHIOPABIINX OMPENEAEHHBIM MPOGUiIh OOy4YeHHS, B TOM YHUCIE C
MEPCIEKTUBOM  MOCJIEAYIOIIEr0 TMOJYYEHUS] XUMHUYECKOro oOpa3oBaHUs B
opraHmu3anusx MNpoPecCHOHANBHOTO o0pa3oBaHusa. Hapsmy ¢ 5TuMm, B cCBeTe
tpeboBannit ®I'OC COO k mmaHuUpyeMbIM pe3yibTaTaM OCBOCHHs (hemepanbHOU
o0pa3oBaTeIbHON MpPOTpaMMbl  CpPeAHEro oOIero oOpa3oBaHUS HU3YUYEHUE
npeaMera «XHUMUS» OPHUEHTUPOBAHO TAaKXKe Ha pelIeHuEe 3aaad



BOCIIUTAHUS U COLMAJIIBHOTO Pa3BUTHUs O0y4arolUXcs, Ha (GOPMHUPOBAHUE y HHUX
OOLIEMHTEINIEKTYaIbHBIX YMEHUW, YMEHHUHM pallMOHAIN3alud y4yeOHOro Tpyna H
O00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOUIMX MEXKIUCUUIUTMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisiomuMu npeameTa «XUMHs» Ha YPOBHE YriayOnIEHHOrO H3y4EeHHMS
SABJISIIOTCS  YyIIyOn€HHble Kypchl — «Opranudeckas xumus» u «OOmas u
HeopraHuyeckas xumus». llpu onpeneneHun moaxoaoB K 0T00pY M CTPYKTYpPHOU
OpraHu3alry COAEPKaHUs ITUX KypCOB B IPOrPaMMe [0 XMMHH 32 OCHOBY ITPUHSITHI
nosnoxkenuss GI'OC COO o paznuumsax 0a30BOro M YriIyOJIEHHOTO YpOBHEU
U3y4EHHsI peIMETA.

OcHoBY copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEopraHuveckass XHMHS» COCTaBIIIET COBOKYMHOCTb MPEAMETHBIX 3HAHUN U
YMEHHH, OTHOCAIIMXCS K 0a30BOMY YpOBHIO U3YyYEHHs MpeAMeTa. JTa cucTema
3HAHMM TOJy4YaeT ONpeleNEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, TO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIIECTBEHHO OONIBIINI 00bEM (haKTOIOTUYECKOTO MaTepuaa.
Tak, Ha yrnyOn€HHOM ypoBHE M3ydeHHs IMpeameTa obOecreueHa BO3MOKHOCTH
3HAYUTEIBHOTO YBEJIMUCHUS 00BEMA 3HAHUHN O XUMUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COCIMHEHHI Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHUs NMPEACTABICHUI O CTPOCHUHU
BEIIECTBA, XHUMHYECKOW CBS3M U 3aKOHOMEPHOCTSIX TMPOTEKaHMUS pPEaKIUH,
paccMaTpUBAEMBbIX C TOYKH 3pEHUS XMMUUYECKOW KUHETUKHM M TEPMOJUHAMUKH.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuogmdeckoil CUCTEMBI XHMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBsI3b OOBSACHAETCS C TOYKH 3pPEHUS
HPHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U Pa3pyIICHUH, a TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3yueHue THUIIOB peaKUUN TOTMOTHSETCS
dbopMuUpOBaHUEM TMPEACTaBICHUN 00 DJICKTPOXUMUYECKHUX MpoIleccax U
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BelIeCTB. B Kypce opraHnyeckoit XUMHUH MPU
PAaCCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUH YIeNlseTcs 0co0oe
BHUMAaHHE BOMPOcaM 00 3IIEKTPOHHBIX 3P (heKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Oco6oe 3HaUYeHHE UMEET TO, YTO Ha COJIEP’KaHNE KypCOB XUMHUU YIITYOJIEHHOTO
YPOBHS U3yYEHUS JIJIS1 KJIACCOB OMpeeaEéHHOro mpoduis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpY H XapakTep IOTOJHCHHH K OOIIed cucTeMe MpeAMETHBIX 3HAHHH)
OKa3bIBAIOT BJIMSHHE CMEXHbIE NpeAMeThl. Tak, Hampumep, B COAECPKAHUU
npeaMeTa Jisl KIacCoB XUMHKO-(hU3udeckoro npouist 00JbIIoe 3HaueHne OyayT
MMETh DJIEMEHTHI yueOHOT0 MaTepuaa o oomieit xumuu. [Ipu n3yuennn npenmera
B JIAaHHOM CJIy4yae akKIIeHT OyJIeT c/esiaH Ha OOITHOCTh METOI0B MO3HAHMS, OOIIIHOCTh
3aKOHOB W TEOpUM B XUMHM U B (PU3HMKE: ATOMHO- MOJICKYJSIpHAasi Teopus
(MonekyinspHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMHUKHM, JIIEKTPOJIN3a, IPEACTABICHUS O
CTPOECHMH BEUIECTB U JIPYTOE.

B TO xe BpeMsa B conepKaHUM INpeAMETa JUIA  KIACCOB  XUMHKO-
OnoIornyeckoro npo@uiist OOJbIIMIA YIAENIbHBIA BEC OYyIET MMETh OpraHMYecKas
xumusi. B 3ToM citydae npegoctaBiiseTcsi BO3SMOKHOCTD J1Jis 0oJiee 00CTOATEIBLHOTO
PacCMOTpPEHHUsI XUMHUYECKOW OpraHU3aluy KIETKH KaKk OMOJOTUYECKON CHCTEMBI, B
COCTaB KOTOPOM BXOAST, K MNPUMEPY, TAKUE CTPYKTYPHbICE KOMIIOHEHTBI, KakK
JUTIAJBI, OCTIKY, YTIEBObI, HYKJIECHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA 0
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
CIIy’)KaT OCHOBOHM 1Jii M3Y4YEHHUsS! CYIIHOCTH MpoueccoB (OTOCHHTE3a, JIbIXaHMUS,
MUILEBAPEHUS.

B nmane ¢opmMupoBaHHs OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHHS
0O0IIIeHAYYHBIX METOJ/IOB MTO3HAHUS U OMbITA TPAKTUYECKOTO MPUMEHEHUSI HAyYHBIX
3HAHUW M3ydeHHUE MpeaMeTra «XUMHUsS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBA3SX C YYCOHBIMH TpeAMETaMH, BXOJISIIMMH B COCTaB
npeIMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpeaMeTb», «MaremaTuka Hu
uHpopmaTuka» u «Pycckuii S3bIK U IUTEpATYpPaAy.

[Tpu uzyyenun yueOHoOTO0 npeameTa « XuMus» Ha yriiyoJIEHHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOTO M CpeJiHero obiiero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layell MEepBOCTENEHHON 3HAYMMOCTU SBIsieTCA (OPMHUPOBAHHE OCHOB HAYKHU
XUMHH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON NeATeIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Perienne aTon 3a1auun Ha
yriayOia€HHOM YpOBHE HM3YyYEHHsS MpeIMeTa NpEeIoyiaraeT pealu3alyio TaKux
1eJjiet, Kak:

e (opmupoBaHue mNpENCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSX M O3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B oOecredeHHH
YCTOWYMBOTO  pa3BUTUS  YEJIOBEYECTBA: B  PEHICHHH  MPoOJeM
AKOJIOTHYECKOM, YHEPreTUIECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTUHU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€PHAIIOB, HOBBIX HCTOYHHUKOB YHEPIUU, B
o0OecreueHnn PalroOHATBHOTO MPUPOIOTONBE30BaHus, B (HOPMUPOBAHUHU
MUPOBO33pEHUSI U OOUIEH KyJIbTYypbl YEJIOBEKA, a TaKKe 3KOJIOTMYECKU
000CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAaHUM, JEXKAIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: (yHAAMEHTaIbHbIX
MOHATHM, 3aKOHOB W TE€OPUM XHWMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMH BEIIECTBA HA pPa3HbIX YPOBHSAX — ATOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX NPOTEKAHUSA XUMHUYECKUX PEaKLUi, O



XAMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
HAyYHBIX MPUHIIUATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHWYCCKUX 3HAHWHA ISl OOBSICHCHUS
KJITIOYEBBIX HJICH W TMPOOJEM COBPEMEHHOW XUMHH, I OOBSICHCHHUS U
IPOTHO3UPOBAHMSI SIBJICHUH, WMCIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX ¢ XHMHEH, TPOrHO3UPOBAHHS,
aHaJu3a U OIEHKH C MO3UIUHN SKOJOTHYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M TMPOU3BOJCTBEHHON JAESITEIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHYECKUM TPOU3BOJICTBOM, HCIIOJIB30BAHUEM U TIEPEPAOOTKON BEIICCTB;

o yrayOJeHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMSI, HEOOXOIUMBIX
JUISL TIPUOOPETCHHMSI yYMCHHWH OpPHUEHTHPOBATHCS B MHPE BEIISCTB H
OOBSCHCHHUS XWMHUYECKHMX SIBJICHWM, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH M IIOBCETHEBHOM KU3HH.

B 1mraHe peanuzanuu TEPBOOYEPEIHBIX BOCHUTATCIBHBIX W Pa3BUBAOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO O0Mmero oOpa3oBaHUsS NPH W3YYCHUHU
npeaMera «XuMHs» Ha  yrayOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
npuoOpeTarT TaKue 1eJId U 3a7a49H, Kak:

e BOCIHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHHMIO U TIO3HAHHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIUTAaHUI0O  HAa  OCHOBE  YCBOCHHS
00I1e4YeIOBEYECKUX IICHHOCTEH;

e Pa3BHUTHE MMO3HABATEIIHHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTEeH oOydarommxcsi, (OpMHpOBaHHE Yy HHUX CO3HATEIBLHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpA30BAHHUIO Kak
YCIIOBHIO YCIICIITHOW MPOGeCCHOHATIBHONW M OOIIECTBEHHOMW JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3J0POBBI0O U TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHre yMEHHWH W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BHUTHE YKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHUE OTBITa 0OIIECTBEHHO-
MOJIE3HOM 3KOJIOTUYECKON e TEIbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JJI U3YYCHHUS] XUMUU Ha YTITyOJIEHHOM
YPOBHE cpeJiHero odmiero oopa3zoBanus, cocrtabisgeT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Heleo).



COIAEPKAHME OBYYEHUA
10 KVIACC

OPI'’AHNYECKASA XUMUSA

Teoperuyeckne OCHOBBI OPraHUYeCKOH XUMMH.

[Ipenmer u 3HaUEHKHE OPraHUYECKON XUMUH, IPEICTABICHUE O MHOT000pa3uu
OPraHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOEHHE aToma yriepoja: OCHOBHOE U BO30YyXAEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOXHOCTM aToOMa yriepoaa. XUMHYEcKas CBS3b B
OpraHUYecKUX COeTMHEeHUX. TUnbl ruOpUAN3aLMK AaTOMHBIX OpOUTaneil yriaeposa.
Mexanu3smbl  00pa3oBaHUs KOBAJIEHTHOM CBA3UM (OOMEHHBII M JIOHOPHO-
aKIenTopHbIi). Tumbl TEpeKphIBAHUS ATOMHBIX OpOWTaNe, G- W T-CBSI3U.
OnunapHasi, 1BOMHAsE U TpoiHas cBsi3b. CrocOOBI pa3pbiBa CBsi3el B MOJIEKYJIax
opranndeckux BemectB. [loHsiTue 0 CBOOOAHOM paauKaie, HyKIeopuie Hu
anexTpodue.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bByrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOCHHUS
OpraHMYecKuX coeAuHeHUuH. MomekynspHble U  CTPYKTYpHbIE  (OPMYIIbI.
CtpykTypHble (GOpMYJIbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalléHHas,
ckenetHad. M3omepusa. Buabsl u3omepuu: CTpPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPTaHUYECKUX COeTMHEHUHN (MHTYKTUBHBIN U
Me30MEPHBINA 3P HEKTHI).

[IpencraBnenne o kiaccupuKallid OpraHUYECKUX BemecTB. [loHsTHe O
dbyHKIHOHANBHOM TpytIe. 'omonorus. I'omonornyueckue psaapl. CucreMarnueckas
HoMeHKIatypa oprannudeckux coenuHeHuil (IUPAC) u TpuBHaibHBbIE Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobenHocTu W KiaccuuKanus OpraHMYecKux peakiuil. OKUCITUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUsI BEIIECTB M HX MPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMHi OPraHMYEeCKUX BEUIECTB U MaTepraiaMy Ha X OCHOBE,
OMBITHI N0 MPEBPAIICHUI0 OPTraHMYECKUX BEUIECTB MPU HArpeBaHUM (IIaBJICHUE,
oOyTrIuBaHWE W TOPEHHE), KOHCTPYHMPOBAHHME MOJIEIEH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

YrieBoxopoasl.

Anxanbl. ['omonmornueckuil psia ankaHoB, o0mias ¢hopMmyina, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHoB, Sp°-
ruOpuau3anmsi aTOMHBIX OpOWTaneil yriaepoja, G-CcBi3b. DU3NUECKHE CBOWCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: pEAaKIMU 3aMElIeHUs, H30MepHu3allui,
JNETUAPUPOBAHMS, IIUKIU3ALMK, TUPOTIN3a, KpeKuHra, ropenusd. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKaaIbHOIO 3aMEIICHUSI.

Haxoxnenue B npupoae. CriocoObl MOMyueHHs U TPUMEHEHHE aJTKAHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHMS 1 XUMHUUYECKUX CBOMCTB MaJbIX (IIUKJIOMPOTNAH, IUKIO0YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH) IuKIoankaHoB. CiocoObl OJIyYeHUs U PUMEHEHUE
IHUKJIOATKAHOB.

Ankensl. ["'omonorudyeckuil psifi aakeHoB, oOmias ¢GopMmysa, HOMEHKIATYpa.
DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOGHHME MOJEKYJd alKeHOB, Sp-
rudpuan3anus aTOMHBIX OpOuTaneil yriepoja, o- U m-cBsi3u. CTpykTypHas u
reoMeTpuueckas (IHUC-TpaHc-) wu3oMepus. DOuznueckue CBOMCTBA aJKEHOB.
XUMHUYECKHUE CBOUCTBA: PEAKIIMH MTPUCOSTUHEHHUS, 3aMEIIIEHUSI B 0-TI0JIOKEHUE TPHU
JIBOMHOW CBSI3W, IMOJMMEpU3alUMM W OkucieHus. I[lpaBuiio MapkoBHUKOBA.
KauecTBeHHbIe peakiinu Ha ABONHYIO CBs3b. CIIOCOOBI MOMYYCHUS U IPUMEHCHHE
AJIKCHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoequnenue. [lonnmepuzanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUsl U TPUMEHEHUE aTKaIMEHOB.

Anxunbl. ['oMonornyeckuid psii aTkKUHOB, 001Ias Gpopmyiia, HOMEHKIATYpa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKHHOB, Sp-
rudpuau3anys aTOMHBIX opOuTaneil yriaepona. dusnueckue CBONCTBA AJTKUHOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMU IPUCOECIUHEHUS, TMMEPU3aLUU U TPUMEpPHU3ALUH,
OKHCJIEHUS. KUCITOTHBIE CBOMCTBA aJJKUHOB, UMEIOIINX KOHIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHbIE peakiuy Ha TPOWHYIO CBsI3b. CIIOCOOBI MONYYCHUSI U IPUMECHEHHE
AJKHOB.

ApoMaTH4ecKue yrieBoAopoaAbl (apeHsbl). ['OMOJOrMYecKuil psll apeHOB,
obmrast hopmysa, HOMEHKIATypa U U30MEPUs. DINEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKyJIbl OeH30ma. DHU3WYECKUE CBOMCTBA apeHOB. XHWMHYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIEHUs B O€H30JIbHOM KOJBIE U
YIJIEBOJOPOJHOM paJuKale, pPEeaklUud NPUCOEAUHEHUS, OKHCICHHE TOMOJIOTOB
oensona. IlpeacrtaBienne 00 OpPUEHTUPYIOMIEM JCHCTBHUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE alKWIbHBIX pPaJUKaIoOB, KapOOKCHIBHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOTPYMIMbI, aTOMOB TrajnoreHoB. OcCOOEHHOCTH
XUMHYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposa. CrocoObl MOMydeHUs |
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi yroib v NpoAyKTh ero nepepadotku. CnocoObl nepepadoTku HEPTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKUI), pUPOPMHUHT, TUPOIIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMH YIIJIEBOJAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTEHIIPOU3BOJIHBIX YIJIIEBOJIOPOAOB. Peakuuu
3aMEIIECHUsI TajoreHa Ha TUIAPOKCOrPYyNIy, HUTPOTPYIIY, UIHAHOTPYIIY,
aMuHOrpymmy. JlelicTBUE Ha TallOr€HIPOU3BOAHBIE BOJHOIO M CIUPTOBOIO
pacTBopa MIENOoUYd. B3auMOIENCTBUE IUTAJOT€HAJIKAHOB C MArHUEM U LHUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUSX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX  YTJEBOJOPOJOB B OBITY, TEXHHKE W TMPU CHUHTE3E
OPraHNYEeCKUX BEILECTB.

OKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEHIECTB M HX IMPEBPAIICHUN:
u3ydeHue (PU3NUYEeCKUX CBOMCTB YTJIEBOJIOPOJOB (PACTBOPUMOCThH), KAUYECTBEHHBIX
peakiuii  yrieBOJOPOJAOB Pa3IMUHBIX KJIAcCOB (oOecuBeYrMBaHUE OPOMHOW WU
MOJHON BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyXeHUE
yTJiepojia ¥ BOAOPO/ia B OPraHMYECKUX BEUIECTBAX, MOJIYUYECHHUE TUIICHA U U3YUECHHUE
€ro CBOMCTB, O3HaKoMJIeHHE C koyutekiusiMu «HedTte» u «Yroaws», ¢ obpasnamu
MJIACTMAcC, KaydyKOB W PE3UHbI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOJAOPOJOB U
raJOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucioponcoaepsxkamme opranudecKue coeinHeHH.

[IpenenvHble omHOaTOMHBIE CHUPTHL. CTpoeHue MoJekyn (Ha mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuit psan, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa W kiaccudukanus. Dusmyeckue CBOWCTBA  MpeaeabHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXIAY MOJIEKYJIAMH CIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMElleHUs, JerujapaTalud, OKHUCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHUYECKUMH  KUCJIOTaMHU.
KauecTBeHHas peakuuss Ha OJJHOATOMHBIE CIUPTHL. [[elicTBHE 3TaHOJIa U METaHOJIA
Ha opraHu3M uesnoBeka. CrocoObl MONy4YeHUss M TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthbie 3¢upsl, HOMEHKIAaTypa U u3oMepusi. OcoOeHHOCTH (U3UUYECKUX H
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — OSTUJICHIVIMKOIb WM TiHIEpUH. DuU3nuecKkue u
XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEILICHU S, B3aUMOJAECHCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMH KHUCIIOTaMU, KAYECTBEHHAs! PEaKIlisi HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBienne o MexaHU3ME peakiuii HyKiIeo(prmIbHOTO 3amMerneHus. JlelicTBue Ha
opraHu3M uenoBeka. CriocoObl OJIy4eHUS! U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aWUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0enzonpHOTO sigpa. dusnyeckue coiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoictB (enona. KauectBeHHble peakuuu Ha (eHos. TokCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHenue penomna. Genonpopmanbaeruanas cMoa.

KapOoHunbHbie cOeTMHEHNS — abJACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Trpynmbl. ['OoMoIornueckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKIaTypa. DU3MYECKHE CBOWCTBA allbJIETUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA AJIbJAECTUAOB U KETOHOB: PEAKIIUU MPUCOCTUHEHHUS.
OkucieHue anbJIerujoB, KAa4eCTBEHHbIC peakuuu Ha anbaerujbl. CrnocoObl
MOJTY4YEHUS U IPUMEHEHUE ANIbACTUAOB U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KMCIIOT. M30Mepus u HomeHkiIaTypa. Gusndeckre CBONCTBA
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOWCTBA: KUCJIOTHBIE CBOICTBA,
peakiusi dTepuduKaIuy, pPEaKIUuu ¢ YyYacTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OCOoOEHHOCTH CBOWCTB MYpPaBbMHOW KHCJIOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KHCJIOT. [IpeacTaButenu BBICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, MaJbMHUTHHOBAs, OJICMHOBAS, .JUHO/IEBAS,
JUHONIeH08as KUCIOThl. CIOCOOBI TIOJTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psg, oOmas QopMyna, u3oMepus H
HOMEHKJaTypa. PU3NYECKHEe W XUMHUYECKHE CBOMCTBA: THUIPOJIM3 B KHUCIOH U
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, puzndecKkie 1 XUMHUYECKHE CBOMCTBA KUPOB: TUIIPOJIU3 B
KHUCIION M 11es109Ho# cpene. OCOOCHHOCTH CBOWCTB JKHPOB, COACPIKAIMX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a” Kak COJIM BBICIITMX KapOOHOBBIX KHCIIOT, X MOTOIIEe JACHCTBYE.

O6mas xapakTepucTuka yriieBoaoB. Knaccudukamus yrieBoaoB (MOHO-, -
U Tonmcaxapuabl). MoHocaxapuabl: TIIIOKO3a, (pyKTo3a, rajgakrosa, pubosa,
ne30kcupudo3a. Ou3ndeckue CBOMCTBA W HaxOXKJIACHHE B Ipupoje. PoTocuHTE3.
XHUMUYECKNE CBOKCTBA TIIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U albIACTUIHON
TPYII, CIHAPTOBOE M MOJOYHOKHCIOE OpokeHHe. [IpuMeHEeHHE TIIIOKO3bI, €&
3HAYCHUE B KHU3HEACATEIBHOCTH OpranusMa. Jlucaxapuael: caxapo3a, MaIbTO3a U
JlakTo3a. BoccTanaBnuBaronye 1 HEBOCCTAaHABIMBAIOIIME AUCaxapuabl. | uaponus
nucaxapunioB. Haxoxaenue B mpupojie U npuMmenenue. [lonmcaxapuapl: kpaxman,
IJIMKOTeH W 1euroiio3a. CTpoeHHe MaKpOMOJEKysl Kpaxmania, TJIWKOTeHa |
HeJUTI0J03bl.  DU3MYECKHWE CBOMCTBA KpaxMalla M HEJUIKOJI03bl. XUMHYECKHE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAaYECTBCHHAs PEAKUHS C HOJIOM. XUMHYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: THUIAPOJIHU3, TonaydeHue 3¢GupoB 1eitoo3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIMN IIENIK).



DKCIIEPUMEHTAIBHBIE METOJIbl HM3YYEHHUS BEIIECTB M HX MPEBPALLICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJIE, B3aUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHUE ATHJIIOBOI'O CIIUPTa B aJbJIETHJ HA PACKAJIEHHOW MEIHOU ITPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CHUPTA JUXPOMATOM Kajiusi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC DPEAKIMU Ha aldbAeTHAbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius riaunepuHa ¢ THAPOKCUIOM
meau(Il), xumMuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aMMOJEHCTBUE
pacTBopa 1oKo3bl ¢ Tuapokcuaom meau(Il), B3aumoneicTBrue kpaxmania ¢ HOJA0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3a7ady 1o TemMaM «CoupTel U (QEHOJBIY,
«Kap6onoBsie KUCT0ThI. CIOKHBIE A(UPBD».

A30Tcoep:Kale OPraHnvecKue CoeJUHECHUs.

AMUHBI — OpraHUYECKHE MPOU3BOJHbIE aMMHaka. Kiaccudukaiys aMUHOB:
anudpaTUyecKue W apoOMaTHYECKUE, TIEPBUYHBIC, BTOPUYHBIE U TPETHUYHBIC.
Crpoenue mosekyin, obmas ¢opmyia, U30MepHusi, HOMEHKIATypa U (pu3nyecKue
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMHUHOB C A30TUCTOM KHUCJIOTOM.
Comnn aKuIaMMOHHUS.

AHWINH — IPEACTaBUTEIb aMUHOB apOMATUYECKOT0 psiia. CTpOCHUE aHUIIMHA.
B3anMmHOe BiIMsSHHME Tpynm aTOMOB B MoJieKyJe aHuinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiuHa. KadecTBeHHBbIE peakniuu Ha aHWIMH. CIocoObI
MOJIYYEHUsT W TpuMeHeHue anudatuyeckux amuHOB. [lonydeHwe aHWIMHA U3
HUTPOOEH301a.

AmuHokuciaoTel. Homenknatypa u uzomepusi. OTaeiapHble TPEACTaBUTEIN O
aMMHOKHCJIOT: TJIMIIMH, aJlJaHuH. DU3nyecKkue CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHE
CBOMCTBAa aMUHOKHCIIOT Kak aM(OTEPHBIX OPraHUYECKHUX COCIMHCHUH, PEaKIIUS
MOJIMKOHACHCAIIUKM, OOpa3oBaHUE TENTHUIHOW CBS3M. bHOJIOrHYeckoe 3HAaYCHHE
aMUHOKUCJIOT. CUHTE3 U TUIPOJIU3 TIENTHU/IOB.

benku kaxk npupomneie mnonumepbl. [lepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOHCTBa OCJIKOB: THAPOJIW3, JCHATypaIus,
Ka4eCTBECHHBIC PEAKIINHU Ha OCIIKHU.

OKCIEpUMEHTAIBHBIE METOJIbl H3YYEHHMS BEIIECTB M HX IPEBpAICHUM:
pacTBopeHHEe OCJIKOB B BOJIEe, JCHATypalds OCJIKOB IpPU HArpeBaHWUM, I[BETHHIC
peakiuu Ha O€JIKH, pEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad 110 TeMam
«A30TCOaEpKAIIME OPraHNYECKHE COCAUHECHUSI» U «Pacrio3HaBaHME OpPraHUYECKUX
COCJIMHCHUI.

BbicokoMoJIeKyJISIPHbIE COeINHECHUS.

OCHOBHBIE TOHATUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJUMEPHU3ALINM, CPEAHSS MOJICKYJIApHas



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. Ilmactmacchl (TOJUATWIICH, TOJUMPOMMUIICH,
MOJIMBUHUWIXJIOPU,  TOJIUCTUPOJ, MOJTUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTamueHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JaBCaH).

[Tonmumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbI M3yYCHHs] BEIIECTB W WX IMPEBpalleHUN:
03HAKOMJICHHE C 00pa3liaMu MPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHHE DSKCIIEPUMEHTAIBHBIX 3a1ad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3amaumn.

Haxoxnenue wmosiekyysipHOM (OpMysbl OPTaHHUYECKOTO COCAMHEHUS I10
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIIIMX B €r0 COCTaB, HAX0XACHNE MOJIEKYISIPHOM
(bopMyIIbI OPraHUYECKOro COeIMHEHUS 10 Macce (00bEMY) IPOYKTOB CTOPAHUS, IO
KOJIMYECTBY BelleCcTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH HU/UIU HCXOIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYpHOH (OpPMYJIbI OpraHMYECKOro BeIllecTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB MM CMOCOOOB IMOJYYEHUS, OMpeaesieHue I0IH
BBIX0/1a MPOAYKTA PEAKIIHH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeAMETHBIX CBS3EH NMPU U3YYEHUH OPTaHUYECKON XMMUHU B
10 xmacce OCyIIECTBISIETCA 4Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSITUN, TaK W MOHATUM, NPHUHATBIX B OTAEJIBHBIX IIPEAMETAX
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUS: SIBIICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHs, 3aKOH, aHajIW3, CHUHTE3, Kiaccudukaius, HaOIOIEeHUEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, TMPOTOH, HEWTPOH, MOJIEKYJIa,
OHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TeN0, OOBEM, arperaTtHoe COCTOSTHHE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: kmetka, opraHuW3M, SKocucTeMa, Ouocdepa, MeTabomm3M,
HACJIEJICTBEHHOCTh, aBTOTPOGHBIN U TeTepOTPOdHBIN TUIT MUTAHUS, OpOKEHUE,



¢orocuHTe3, nbIXaHWE, OEIKH, YIJIEBOABI, JKHUPBHL, HYKICHHOBBIE KHCIOTHI,
(epMEHTBI.

['eorpadus: noneszHsle HCKONaeMble, TOILIUBO.

TexHonorus:: mNuUIIEBbIE TMPOIYKTH, OCHOBBI DPAlMOHAIBHOTO MHTaHMA,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKui sneMeHT. M3oronbel. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBBIE YHWCJA. DHEPreTUUECKHUE YPOBHU U
noaypoBHU. AToMmHbIe opOuTanu. Knaccudukanus XuMU4ecKux 3JIeMEeHTOB (s-, pP-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB IO aTOMHBIM — OpOUTAIISIM.
DNeKTpOHHbBIE KOH(UTYpaIliy aTOMOB 3JIEMEHTOB ITEPBOr0O—4ETBEPTOTO MEPHUOOB B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(PUTYpallii HOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonunueckuii 3akoH u Ilepronnyeckas cucremMa XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsA3b NMEpUOAUUYECKOTO 3akoHA U [lepuoanueckoil CUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpPHUEHd  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IPOCTHIX U CJIIOKHBIX BELIECTB IO IPYIIAM U EPHOIaM. 3HAUCHHE ITEPUOANIECKOTO
3akoHa /.M. Menaeneena.

XuMuueckass CBs3b. BHAbl XHMHYECKON CBS3M: KOBaJICHTHas, HMOHHas,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJEHTHOW CBS3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPTUS U JMHA CBSA3U. [1osIpHOCTD, HANTPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsi3u. KparTHble cBA3u. BogopoaHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, M BaJIeHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COECTUHECHHI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHeHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JUTAHIbl. 3HAYE€HHWE KOMIUIEKCHBIX COCIMHECHHM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHUA.  THIIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHeix cucremax. Mctuaable pactBopsbl. [Ipencrasnenue o
KOJUIOUJIHBIX pacTBopaX. CnocoObl BbIpAXEHUS KOHIIEHTPAIMM PaCTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHIEHTpauus. HacellieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB. TpUBHATBHBIC
HAa3BaHUS OTJCIbHBIX MPEJACTABUTEIEH HEOPTAHUUYECKUX BEUIECTB.

Knaccudukanuss XUMHUYECKHX peaKkUil B HEOPraHWYECKON M OpraHUYeCcKOu
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie d3PHEKTh XUMUYECKUX PEaAKIUH.
TepMOXUMHYECKUE YPAaBHEHUS.

CKopoCcTh XMMUYECKOU peakinu, €€ 3aBUCUMOCTh OT Pa3IU4YHBIX (haKTOPOB.
['omoreHnHbIe U rereporeHHbie peakuuu. Katanus u katanu3atopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHs. DAKTOPHI, BIUSIOMIME HA TMOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIICHTPALlUU BEUIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas auccormainus. CuwibHble U CJIA0bIe AJICKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PACTBOPOB: KHUCIOTHAas, HEWTpalibHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurelb W BOCCTAaHOBUTENb. I[Ipoliecchl OKHUCIEHUS W BOCCTAHOBJICHMSI.
Baxxneimme OKUCIUTENM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PacTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB MU HX IPEBPAILCHUM:
pa3ioKeHUE TMEPOKCHAA BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJACIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEACHUE PEAKIIMA HOHHOTO 0OMEHa, orpe/eeHre
Cpelbl PacTBOPOB C IMOMOIIBI0 HHIWKATOPOB, M3YYCHUE BIUSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKCHHE XUMHYECKOTO
PaBHOBECHHI.

Heopranuveckasi XuMus.

[Tonmoxxenne HemeTasioB B lleproanyeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
JI.1I. MeHneneeBa 1 0OCOOCHHOCTH CTPOCHHUS MX aToMoB. du3nyeckue CBOHCTBA
HEMETaJIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMeEpe KUCIOpoa, cepbl, hocdopa u
yTIIepoa).

Bomopon. Ilomydyenue, ¢usndeckne M XMMHYCCKHE CBOMCTBA: PEaKIMHU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipubl. TorMBHBIE
3JIEMEHTBHI.

lanorensl. Haxoxknenwe B mpupoje, crnocoObl moiydeHus, (pusudeckue u
XUMHUYECKHE CBOMCTBA. | aloreHoBOmOpObl. BaxkHeWme KHUCIO0pOACOAEpKaIre
COEeIMHEHUS TayoreHoB. JlabopaTopHbIe W TPOMBIILIIEHHBIE CIIOCOOBI TOTyYCHUS
rajoreHoB. [[pyMeHeHne TajJOreHOB U UX COCUHEHHUI.



Kucnopoa, o3zon. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
Kucaopojaa. PU3NYeCcKue U XUMHUYECKUE CBOWCTBA M NMPUMEHEHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupojie, CHOCOOBI TMOJMy4YeHUs, (U3UUEeCKue u
xumuyeckue cBoictBa. CepoBogopon, cyinbhunbl. Oxcun cepui(IV), oxcun
cepbi(VI). CepHuctas u cepHasi KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpuMeHnenue cepsl U €€ COeIMHEHU M.

Azor. Haxoxzaenue B mpupoie, CHocoObl MOIy4YeHUs, (U3MUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHnenue azora
U €r0 COeIMHEHUI. A30THBIE yI0OpEHUS.

®ochop. Haxoxnenue B mnpupoje, CHocoObl MONYy4YeHHs, (PU3NYECKUE U
xumuyeckue cBoirctBa. Dochuast u dochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochophbie
yI0OpeHHUSL.

Yrnepon, HaxoXJIeHWE B NpuUpojae. AJUIOTPONHBIE  MOAUUKAIUU.
dusznyeckne MW XUMHUYECKHE CBOWMCTBAa TMIPOCTBHIX BEIIECTB, OOPA30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepoma(IV), yronpHas kuciora u eé
COJIM. AKTUBUPOBAHHBIN yroyb, ancopOuus. Dymnepensl, rpadeH, yriepojHble
HaHOTPYOKku. [IprMeHeHne MpoCThIX BEHIECTB, OOPA30BAaHHBIX YTJIEPOIOM, U €ro
COE€IUHCHUH.

Kpemunii. Haxoxnenue B mpupoje, crocoObl MoiydeHus, (pusmdyeckue u
xumudeckue cBorctBa. Oxcupy kpeMuusa(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue kpeMHHs U ero coenuHeHnil. CTeKIIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cCUCTEME XUMUYECKUX DJIEMEHTOB.
OCcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaoB. [IpuMeHeHHe MeTalIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psif  HampspkeHuid  MeTaoB.  OOmue  crnocoOsl
MIOJTy4YCHUS METAJLJIOB: TUAPOMETALTYPIHUs, MAPOMETAILTYPIHs,
anexkrpometamnyprusi. Ilonsitue o koppo3uu meramuioB. CrnocoObl 3alIUThI OT
KOppPO3UH.

O6mrast xapakrepuctuka MertamuioB [A-rpynmer Ilepuoamdeckoil cucTeMbl
XAMHYECKUX AIeMeHTOB. HaTpuii u kanuii: monydenne, GU3NIeCKue 1 XUMUIECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamioB IIA-rpynmer [leprogndeckoit cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii u Kaiblui: nojlydyeHue, (U3UYECKUEe U
XUMHUYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCTBIX BEIIECTB U HMX COCIUHEHHII.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBAa OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0miast  xapakTepucThKa MeETauIoB 10004yHBIX mnoArpynn (b-rpymm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

®uU3NYECKUEe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTsl U AUXpOMATHI, HX
OKUCJIUTENbHBIE CBOMCTBA. [lonyueHne U npuMEeHEHUE Xpoma.

OU3UUeCKue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHEHHUM.
Baxneitmue coenunenuss wmapranma(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua(VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3nYeCcKue U XMMUYECKHUE CBOMCTBA Keje3a U ero coeAuHeHuil. OKCuisl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). [Tonydenne u npuMeHeHue xene3a 1
€ro CIUIaBOB.

DU3nYECKUE U XMMUYECKUE CBOMCTBA MeAU U €€ coenuHeHui. [lonmyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: mnomydyeHue, QU3MYECKMEe U XUMHUYECKHUE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIAa ¥ TUJPOKCHUIA IUHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHenue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs BELIECTB W HUX MPEBPALICHUN:
U3y4YeHre oOpa3lloB HEMETaJUIOB, rOpeHue cepbl, ¢ocdopa, xenesa, MarHus B
KHCJIOpOJE, M3Y4YeHHE KOJUIeKIMM «MeTamuiel M CIUIaBbD), B3aUMOJICHUCTBUE
MIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA U JKEJie3a C pacTBOpaMH KHUCIOT U
1IEJI04€H, KAYECTBEHHbIC PEAKIIMNA Ha HEOPraHUYECKUE aHMOHBI, KATHOH BOJOPOAA
U KaTHUOHbl METAJUIOB, B3aUMOJECUCTBHE THUIPOKCUIAOB AIOMUHUSA W ILUHKA C
pacTBOpaMU KUCJIOT U LIEJIOYEH, PEIICHUE YKCIEPUMEHTAIbHBIX 3a7a4 110 TEMaM
«"anorens», «Cepa u e€ coequHeHUs», «A30T U GochOp U UX COCIUHEHUS,
«MeTasuibl IIaBHBIX MOATPYII, «MeTamibl MOOOYHBIX MOATPYIII.

XHUMHUS ¥ KU3Hb.

Ponb xumun B oOecriedeHNN YCTOWYUBOTO pa3BUTHUS yeroBeuecTBa. [lonsrue
0 Hay4YHBIX METOJIaX ITIO3HAHUS U METOAOJIOTUH HAYYHOTr0 uccienosanus. Hayunsie
MPUHLHUIIBI OPraHU3alUd XUMHYECKOTO MPOU3BOACTBA. [[pOMBIIITIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)XKHEUIIHUX BellIEeCTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [IpoMBIIIIeHHBIE CTTOCOOBI TOTYYEHUST METAIIJIOB U CIIJIaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEAbl U €ro nNociaeAcTBus. Posb xumuu B
o0ecTicUeHUHN PHEPTETHICCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBwmita
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XumMuu B pa3BUTUHN MEIULIUHBI.



XuUMUS T OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC N00aBkU. Poilb xumMuu B
obecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0€30MacHOr0 UCIIOIB30BAHUS MPETAPATOB OBITOBOM XMMHUU B IIOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OeTOoH).

XuMusl B CETbCKOM X03siicTBe. OpraHu4eckue U MUHEpaIbHBIC yIOOpPEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpUalibl, KPACKH, CTEKJIO, KEPaAaMHUKA.
Marepuansl 1715 3JIEKTPOHUKU. HaHOTEXHOIOTHH.

PacuétHnle 3a1aum.

Pacuértel: Macchl BemiecTBa MM 00bEMa Ta30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce Wi 00bEMY OJTHOTO U3 YUACTBYIOIIHUX B PEAKIIUU BEIIECTB, MACCHI
(00BEMa, KoTMYeCTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTUYECTBA BEIIECTBA) MPOJYKTAa PEaKIUU, €CIU OJHO
U3 BELIECTB JAHO B BHUIE pacTBOpa C OIPENEIEHHOM  MacCOBOW JI0JIEH
PacCTBOPEHHOIO BEIIECTBA, MACCOBOMW JIOJIM U MOJIIPHOM KOHLIEHTPALIMU BELIECTBA B
pacTBOpE, N0JIM BBIXOA MPOJYKTA PEAKI[UU OT TEOPETUYECKHA BO3ZMOMKHOTO.

MexnpenMeTHBIE CBA3U.

Peanuzanust  MeXnpeaMEeTHBIX  CBA3€d TOpu  HM3ydyeHUH oOmed u
Heoprannueckoil xumuu B 11 kiacce ocymecTBIseTCsl Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHM, TaK W MOHSATHHI, NIPUHATHIX B OTIEIBHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mure ecTecTBEHHO-HAYUYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KIacCU(UKAIUs, MEePUOIUYHOCTh, HAOIOECHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHUE.

®dusuka: MaTepusi, MUKPOMUP, MAaKPOMUD, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbl, paIMOAKTUBHOCTD, MOJIEKYJIA, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, HACAIBHBIN Ta3, (U3HUECKHE
BEJINYUHBI, €AUHULIBI U3MEPEHUSL, CKOPOCTh, JHEPT U, Macca.

buonorus: kiaeTka, opraausM, skocuctema, ornocdepa, MmetTaboaM3M, MaKpo- U
MUKPORJIEMEHTHI, O€JNKH, JKUPBI, YIJIEBOJbI, HYKICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U ITIOTOK YHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJIbI, TOJE3HBIE MCKOMaeMble, TOTUINBO,
pecypchl.

TexHonorus: XuMU4YeCKass MPOMBIIIJIEHHOCTb, METAJUIYPrusi, CTPOUTEIbHBIE
MaTepHuaibl, CEIbCKOXO3IUCTBEHHOE IMPOM3BOACTBO, MUIIEBAS MPOMBIIIJIECHHOCTD,
dbapmarneBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX
MPENapaToB, MPOU3BOACTBO KOHCTPYKUIHMOHHBIX MAaTE€pUANIOB, JJIIEKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHUHA
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDI

B cooTBeTcTBHM € CHCTEMHO-ACSITENFHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YNbTaTOB OCBOCHUS TpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHETO
obmero o0Opa3oBaHMsI BBIICICHBI CJICIYIOIIHE COCTABISIONMIAE: OCO3HAHHE
OoOyJarolmMUMHUCST POCCUMCKOM TPaKJAaHCKOM HWJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOTPEICIICHUIO; HATMYNE MOTHUBAIIUU K
O0Oy4eHHIO; TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS
NpUHATBIMA B OOIIECTBE TpaBWIaMH W HOPMaMH TIOBEJCHUS; HaJIH4une
MPaBOCO3HAHMSI, SKOJIOTHYECKON KYIbTYPBI; CIIOCOOHOCTh CTaBUTH LIETH M CTPOUTH
KU3HCHHBIE TIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS TMpeaMeTa «XUMHUS»  OTpaXaroT
cOpPMUPOBAHHOCTh OTIBITA ITO3HABATEIBLHOW W TIPAKTHUYECKOW JESATEIBHOCTH
00y4aroIuXcs B MPOIECCE peann3alii 00pa30BaTeIbHON A TeILHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHSA TMpEAMETa «XHMHS» OTPaKaIOT
cOpPMUPOBAHHOCTh OTBITA TIO3HABATEILHOW M TMPAKTHYECKOH JIESITeIbHOCTH
00yJarolnXxcs B MPOIECCe pean3alui 00pa30BaTEIbHON JCSATENFHOCTH, B TOM
YHCJIe B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
yBKEHHS K 3aKOHY U MTPABOMOPSIKY;

NPEJICTaBIIEHUsI O COLMAIBHBIX HOpPMax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEATETLHOCTH IIPH CO3AaHUH YIEOHBIX
IIPOEKTOB, PEIICHNN YUYEOHBIX U MTO3HABATENIBHBIX 33]1a4, BHITOJIHEHHH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THUYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOI'O OTHOLIEHUS] K HCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPWIOKCHUSI XUMUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAyKH €CTh pe3yibTaT
JUINTETTFHBIX ~ HAONIOMCHWH, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX  TIOUCKOB,
MOCTOSIHHOTO TPY/ia YUYEHBIX U MPAKTHKOB;

MHTEpeca ¥ MO3HABATEIbHBIX MOTHBOB B MOJTYYE€HUHU U TIOCIIEYIOIIEM aHATN3e
uH(GOpPMAIUH O IEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUeCTBEHHOW XUMUMU;



3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUUYECKUMH SIBIICHHUSIMH,
Y NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHUE M TOCTYIKH CBOUX TOBApHIICH C
MO3UIIMI HPABCTBCHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHMS TOCIIEICTBHMA
MTOCTYITKOB;

4) opMupoBaHHUsI KYJbTYPHI 310POBbSI:

NOHMMAaHHUs IEHHOCTeW 3740poBOro M 0Oe3zomacHoro o0pa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIro/IcHUsT TpaBuJl 0€30MacHOTO OOpallleHus C BEIIeCTBAaMU B OBITY,
TIOBCETHCBHOM JKU3HH, B TPYIOBOM JACATEIHHOCTH;

NMOHMMAHUS IIEHHOCTH TMPaBWJ HWHIUBHIYAIBHOTO W  KOJUICKTHBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HHM JIFOJICH;

OCO3HAHMS TIOCIICJACTBUN W HEMPHATHS BPCIHBIX MPUBBIYCK (yIOTpEeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEeI0BaTEeIbCKOU
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
TS TeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIIEHWU MPAKTHUUYECKUX 3ajad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTUUYECKOMY M3YYEHHUIO MPOQECCUil pa3iuyHOro poja, B TOM
Y1Clie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHUS K TPYIY, JIOASM TPyAa U pe3yibTaTaM TPYAOBOU IESTEIHHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIbHOM TpPaeKTOPUU
oOpaszoBaHus, Oyaymed mnpodeccun M peaau3aliid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) 3K0J0rnYecKOro BOCTIMTAHNS

AKOJIOTHYECKH I1eTIECO00Pa3HOTO OTHOIIECHUS K MPHUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHHUS JKU3HHU HA 3eMIIE;

NOHUMAHHS TI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUSA
HYKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE TIPUPOJTHON U COMMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTWIKEHUNA XUMHH IS
PEIICHHS BOMIPOCOB PAIIMOHATBHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOI'O HENPUATUA JACWUCTBHUM, TMPUHOCAIIMX BpPEJ  OKpPYKaOIEH
MPUPOAHON Cpejie, YMEHHs MPOTHO3UPOBATH HEOJATONMPHUSTHBIC SKOJIOTHUYCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U TIPEIOTBPAIIATH UX;



HaJIM4YUs Pa3BUTOrO 3KOJIOTMYECKOrO MBIIIIIECHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIHOCTH DKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MUMHU B II03HABATEIbHOM, KOMMYHUKATUBHON M COLMAJIBHOU
MIPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSITH HACOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOM MPaKTHKU;

NOHMMAaHUS CheuMPUKM XUMUM Kak HayKd, OCO3HaHUs €€ poid B
(opMHUpPOBaHUHU PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUM II€JIOCTHOTO
Npe/ICTaBlIeHusl 00 OKpY>KAIOIIEeM MUpE Kak O €JIMHCTBE MPHUPOAbl M YEJIOBEKa, B
NO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHMHM JUIsl  COBPEMEHHOMU
UMBUJIN3ALMN: B €€ TYMaHUCTUYECKON HAITPABJIEHHOCTH U BaXKHOM POJIM B CO3[JaHUH
HOBOW 0a3bl MaTepualbHOW KYJIbTYpbl, B pEHICHUH TI00aJbHBIX MpoOsIeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, SHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIMHBI, OOECIEYEHUH YCIIOBUU
YCIICIIHOTO TPY/a U IKOJIOTMYEeCKH KOMGOPTHOM KM3HU KaXKO0T0 4jieHa 0OIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHUSA CYLIHOCTH METOHOB
MIO3HAHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
HOJyyaeMble 3HAHUS AJI aHAJINW3a U OOBSICHEHUS SBJICHUI OKPY’KAIOILIEro Mupa u
OPOUCXOAAIINX B HEM U3MEHEHUI, YMEHUS J1e1aTh 0OOCHOBAHHBIE 3aK/IFOUEHUS Ha
OCHOBE HayUYHBIX (PAKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MTOJYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIBHO HCIOJB30BaTh XMMHMUYECKHUE 3HAHUSA IS
peleHus npoodJieM B PeaJbHbIX )KU3HEHHBIX CUTYallUsX;

MHTEpeca K ITO3HAHUIO, UCCIIEI0BATENILCKON JEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3OBaHUIO W
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHUW [0 XHMHUU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B paszINyYHbIX cepax mnpodeccruoHalbHOM
NEeATEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe pe3yabTaThl OCBOSHUS NPOTPAMMbI IO XMMUU Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMble g (GOPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOyJaroONIUXCs
MEXIUCIUTUTMHAPHBIE (MEXIpPeIMETHBIE) OOIICHAYYHbIC TIOHATHS, OTPaXKArOIIHe



LEJIOCTHOCTh HAy4yHOM KapTHMHbl MHUpa M CHEHU(PUKY METOJO0B MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPTUs, SIBJICHUE,
IpoLece, CUCTEMa, HAY4YHbIA (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);
YHUBEpPCAJIbHbIE Y4e€OHbIE AEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKIMOHATBHOM
IPaMOTHOCTH U COL[UAIIbHOM KOMIIETEHIIMH 00Yy4alolnuXCs;
CIIOCOOHOCTh oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHBIE y4eOHBIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MeranpeaMeTHble pe3yiabTaThl  OTPAXKAOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABaTENbHBIMU, KOMMYHHMKAaTUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSAMM.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSI

1) 6a3oBbIe JIOrHUYECKHE AeliCTBHUS:

CaMOCTOSITeIbHO  (OPMYJIIMPOBAaTh M aKTyaJu3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNIATh 1N JACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHMHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XapaKTEpHbIC MPU3HAKUA TOHITUA U YCTAaHABIMUBATh WX B3aUMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIOIINE MOHSATHS JJISI OOBSICHEHUS OT/ACIBHBIX (PaKTOB M
SIBJICHUM;

BBLIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUM;

yCTAHABIUBATh IPUUYUHHO-CJICIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PaCCyXkJeHUS (MHIYKTUBHBIC, JE€AYKTHUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B paccMaTPUBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

INPUMEHSTh B MPOIIECCe MO3HAHUS HMCIIOIb3YyeMbI€ B XUMHUU CHUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, TIPEOOPA30BHIBATE MOCIBHBIC TIPEACTABICHUS — XUMHUYCCKUM
3HaK (CUMBOJI) 3JIEMEHTAa, XUMU4YecKas (opmyJsia, ypaBHCHUE XUMUUICCKOM pPeaKIuu
— MpHU pEIIeHUH Y4YEOHBIX TMO3HABATEIBHBIX M IMPAKTUYECKUX 3ajad, MPUMEHSITh
Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS JIJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 0azoBbIe HCCEA0BATEIbCKIE AeiiCTBHS:

BJIaJIETh OCHOBAaMHM METOJ0B HAy4YHOI'O MO3HAHUS BEIIECTB U XHMHYECKUX

peakuu;



(dbopMyIHpOBaTh METU U 33291 UCCIEAOBAHMS, UCIIOIB30BaTh TIOCTABICHHBIE
U CaMOCTOSATEIBHO C(OpMyTHpOBaHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABIIHBHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIIPHOTO IIJITAHUPOBAHWS W TPOBEICHHUS
YUYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM
mporecca, CaMOCTOSITEIIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

OpuoOpeTaTh OMNBIT YYEHUYECKOHM HCCIEJ0BATENbCKOW U MPOEKTHOU
JESATEIBHOCTH, TPOSBISITH CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TIOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 33124, IPUMCHCHUIO PA3IMYHBIX METOIOB
MO3HAHUS.

3) pa6ora ¢ nHopManmeii:

OpUEHTUPOBATBCS B Pa3IWYHBIX HMCTOYHMKAaxX WHpopManuu (Hay4HO-
NOMYJISIPHASL JIUTEpaTypa XUMHYCCKOTO COJCP)KaHMS, CIPABOYHBIC IOCOOUS,
pecypcel MIHTEpHETa), aHAIW3UPOBATh WH(POPMAIIMIO PA3JIMYHBIX BUIOB U (opm
NPEJICTaBJICHUS, KDUTHUYECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYHUBOCTH;

(GOopMyJIMpPOBATH 3aMPOCHl U MPHUMEHATh PA3JIMYHBIC METOJbI MPU TIOUCKE U
orbope wuHpOpPMAIIUU, HEOOXOAUMOW ISl  BBIMOJHEHHUs] y4eOHBIX 3ajad
OnpeNeIEHHOrO TUIIA;

npUOOpPETaTh OMNBIT MCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMy  TpeIcTaBlICHUS
uH(pOpMaIiK (CXeMbl, TpadUKU, THarpaMMbI, TAOJINIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uHpOpMaIIHe: TMPUMEHATh MEXIpeaMeTHble ((pU3MUecKre W MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CHUMBOJIMYCCKUC CPEACTBA HATIJLIIHOCTH.

KoMMyHUKaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIe JeiCTBUSI:

3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CY)AaeMOM TEMBI B X0OJI¢ JUAJIOTa U/UITN
JUCKYCCHH, BBICKA3bIBATh UJIEH, (DOPMYITHPOBATH CBOU MPEIITIOKCHHUS
OTHOCHUTEJIBHO BBIINOJIHEHUS MPEJIOKEHHOM 3a1a4K;

BBICTYIIATh C Hp€3€HTaHHeﬁ PE3YyJIbTAaTOB MO3HABaTEILHOU JCATCIBHOCTH,
IMOJTYYCHHBIX CaMOCTOATCIIbHO UJIIKM COBMCCTHO CO CBEPCTHUKAMM ITIPH BBIITOJTHCHHUHN



XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU pabOThl MO MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro npoekTa, u (opMyJIupoBaTh BHIBOBI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS INO3ULHAU B
X0J1e 00CYKJIeHUsI U 00OMEHAa MHEHUSIMU.

PerynsiTuBHbIe YyHUBEpCAIbHbIC Y4eOHbIe 1eiCTBHUSA:

CaMOCTOSITEIIbHO IUIAHMPOBAaTh M OCYIIECTBIATH CBOK ITO3HABATEIIBHYIO
JEATENBHOCTD, Ompelensas €€ Lead M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjiaraeMblii aJropuT™M JACUCTBUI 1pu
BBIMOJTHEHUM Y4eOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JESTEIbHOCTH HAa OCHOBE caMoaHaiu3a M
CaMOOIIECHKH.

MNPEAMETHBIE PE3YJIbTATHI

[IpeameTrHbIe pe3ynbTaThl OCBOEHHUS MPOTPAMMBI 110 XUMHH Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeIHET0 00111ero 00pa30BaHUs BKIIOYAIOT CICIU(PUIECKUE IS
y4eOHOro npeaMera «XUMHs» HaAyYHbIE 3HAHUS, YMEHHUS U CIOCOObI IeUCTBUI 1O
OCBOCHHIO, UHTEPIPETALMH U MPEOOpPa30BaHUIO 3HAHHM, BHUJIBI E€ATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX Yy4eOHBIX
CUTYallUsX, a TAK)KE B peajbHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX ¢ XUMHUel. B
IporpaMMe Mo XUMHH IPEeIMETHbBIE Pe3yIbTaThl MPECTABICHBI IO TOaM U3yUeHUSI.

10 KJIACC

[IpenmeTHble  pe3yabTaThl OCBOEHHS Kypca «OpraHuyeckass XuMUSD»
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHHUI: O MECTe W 3HAYCHHH OPTaHUYECKOM
XUMHHU B CHUCTEME €CTECTBEHHBIX HAYK M €€ poyi B OOECIEUYCHUU YCTOWYHUBOTO
Pa3BUTH YEIOBEYECTBA B PEHICHUH MPOOJIEM IKOJIOTHUECKOU, SHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHU N palMOHATIBHOTO
MPUPOAOIIONB30BaHUsA, B (OPMHPOBAHUU MHPOBO33PECHUS M OOIIEH KyJIbTYPHI
YeJI0BEKa, a TAKKE IKOJIOTHYECKH 000OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO
Y IPUPOJHOM CpEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoIINe MOHATUSI — XUMHUYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aTtoma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE H BO30YXKIEHHOC



COCTOSIHMS aToMa, TUOpuUau3alMs aTOMHBIX OpOuTaned, HOH, MOJEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJIIPHBIM O0OBEM, YIIIEPOIHBIN CKENeT, PyHKUNOHAIbHAS
rpynna, pajaudkal, CTPYKTypHble (opMyibl (pa3BEPHYTHIE, COKpAILIEHHBIE,
CKEJIETHBIE), M30MEpUA CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHUYECKAs), HN30MEPbl, TOMOJOTMYECKUA Ppsii, TOMOJIOTH, YIJIEBOJOPOAbI,
KHCJIOPOZI- M A30TCOAEPKAIINE OPraHUYECKUE COECIMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon J[. VM. MenneneeBa, Teopusi CTpPOEHHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHus DHEPruu TMpU XUMHUYECKUX pPEaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTY XUMHYECKUX SIBJIEHUI; IPECTABICHUS O
MEXaHM3Max XHUMHUYECKUX PpEAKUUH, TEePMOJMHAMHYECKHMX M KHUHETUYECKHUX
3aKOHOMEPHOCTAX UX NPOTEKAHHUS, O B3AUMHOM BIIMSIHUM aTOMOB M IPYII aTOMOB B
MoJIeKyJax (MHIYKTUBHBIM M Me30MepHbI 3(dektoi, opuentantsl | u Il pona);
(akTONOrMYEeCKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOIYYEHUH U 0O€30MacCHOM
UCIIOJIb30BAaHUM BAYKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY U MPAKTHYECKOM
JESTENBHOCTH YeJIOBEKa, OOLIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO POU3BO/ICTBA
(Ha mpuMepe TPOU3BOJICTBA METAHOJIA, TepepadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE NPU3HAKU TOHATHH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPH
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHEHUN;

c(OpMUPOBAHHOCTb YMEHHU:

UCIIOJIb30BaTh XMMHUYECKYI) CHMBOJUKY JUJISl COCTaBICHHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHuYEeCKUX
BELIECTB;

COCTaBJIAITh YPAaBHEHUS XMMHMYECKHX PEAKLIUA U PACKPBIBATH UX CYLIHOCTH:
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUUMH  IOCPEICTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO ©OajaHca »JTUX pEaKIuil, peakuuii HOHHOro oOMeHa myTEM
COCTAaBJICHUS UX NOJIHBIX U COKpAIIEHHBIX NOHHBIX YPAaBHEHUN;

U3rOTABIIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILIIOCTPALUN
UX XUMUYECKOI'0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUMN: yCTAHABIMBATh MPHUHAICKHOCTh M3YUYEHHBIX
OPraHMYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/Tpynme COeIWHEHUH, JaBaTh WM Ha3BaHHS MO0 CHCTEMaTHYECKOU
HoMmeHknarype (IUPAC) u npuBoIUTH TpUBHAIbHBIE HAa3BAHUS JJISI OTIAEIbHBIX
IIPEICTaBUTENEH OPraHMYECKUX BEIIECTB (3TWJIEH, alleTHIIEH, TOJIYyOJ, IVIMIEPUH,
ATUICHTIUKONb, (eHon, QopMmanbaerua, aueTaableruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasl KMCJIOTa, CTEApUHOBAs, OJIECMHOBAs, NaJIbMUTUHOBAS KHCIIOTHI,



IVIMLMH, aJaHuH, ManbTo3a, (PpyKTO3a, aHWIMH, TUBHHWII, W30IPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHeE);

chOpMUPOBAHHOCTh YMEHHUSI OMNPENENATh BUJI XUMHYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHMSIX (KOBAJIEHTHAsT W MOHHAs CBS3b, G- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. bytiepoBa a1 00bSCHEHHS 3aBUCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTAB, CTPOEHUE, PU3NUYECKUe
U XUMHYECKHME CBOMCTBA THUNUYHBIX IIPEACTABUTENEH pA3JIMYHBIX KIJIACCOB
OpraHWYECKUX BEUIECTB: AIKAHOB, [IUKJIOAIKAHOB, AJIKEHOB, aJKAIMEHOB, aJTKUHOB,
apOMaTUYECKUX YTJIEBOJAOPOJOB, CIHUPTOB, albIETHJIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CJOXKHBIX 3(PUPOB, XKUPOB, HUTPOCOCAUHEHUNU W AMUHOB,
AMUHOKHUCJIOT,  O€JIKOB, YIJIEBOJOB  (MOHO-, Ju- W  TIOJUCaxapuaoB),
WUTIOCTPUPOBATh  TEHETHYECKYID  CBSI3b  MEXKAY  HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUNA C UCIOJIb30BAHUEM CTPYKTYPHBIX
bopmys;

c(hOpMUPOBAHHOCTh YMEHHUS TOJTBEPXKJIAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYEeCKUX COCTMHEHUN OT
KpPaTHOCTH U TUIIA KOBAJEHTHOMU CBSI3H (G- U T-CBS3M), B3AUMHOI'O BIHMSHUSA AaTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTJIEBOAOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, YTojb), CIOCOOKI €ro MepepadoTKU U MPAKTUIECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHUI O €CTECTBEHHO-HAyUYHBIX
METOJIaX TMO3HAHUS — HAOJIONCHUH, U3MEPEHHUH, MOJACIUPOBAHUY, IKCIICPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHUS MPUMEHSITH OCHOBHBIE OTIEPAIIUN MBICITUTEIHHON
JESTENbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00O0O0IIEeHHEe, CHCTeMAaTHU3alluIo,
BBISIBJICHUE IIPUYUMHHO-CIICICTBEHHBIX CBS3€U — ISl U3YUYEHHUsI CBOMCTB BEILIECTB U
XUMHUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHHH C
MOHATUSIMU W TPEJICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0onee OCO3HAHHOTO TOHUMAaHUSI CYIIHOCTH MaTepUaIbHOTO EIWHCTBA MHUDPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKONM XUMHH JJIsi OOBSICHEHUS U
MMPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOJTY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUETHI IT0 XUMUIECKUM (POpMYIIam
U YPaBHEHUSIM XUMHUYECKHX PEAKIHM C UCMOJIb30BAHHEM (PU3NYECKUX BEIUYUH
(mMacca, 00bEM Tra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: PACUETHI M0 HAXOXKIACHUID XUMHUYECKOU



dbopMynbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJSIM XUMUYECKUX HJIEMEHTOB,
MPOYKTaM CrOpaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: TPOTHO3UPOBATh, AHAIIU3UPOBATH U OLIEHUBATH C
0 (016340007051 AKOJIOTMYECKOMN 0€e30IacHOCTH MOCIECTBUSI OBITOBOH u
MIPOU3BOJICTBEHHOM JIESITEILHOCTH YEJI0OBEKA, CBSI3aHHOM ¢ IepepabOTKON BEIIECTB,
WCIIOJIB30BaTh MOJYYCHHBIC 3HAHUS JUIsl IPUHSATHS IPAMOTHBIX PEIICHHH MPo0OJieM B
CUTYaLIMsSIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSATEIBHO IUIAHUPOBATh M TMPOBOJUTH
XUMUYECKUI SKCMEPUMEHT (MOJydyeHUEe U HU3YYEHHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYECTBEHHBIC pPEAKIMU YIIIEBOAOPOJIOB pA3JIUYHBIX KIACCOB U
KHCJIOPOACOAEPKAIIUX OPraHUYECKHUX BEUIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1O PACMO3HABAHUIO OPTaHUYECKHUX BEIIECTB) C COOJIOJEHUEM MPABUII
0e30macHoOro O0OpalleHus C BellecTBaMU W JIabOpaTOPHBIM 000PY/IOBAHHEM,
dbopmynupoBaTh 1€Jb MCCJIEAOBaHUSA, TMPEACTABISATh B pazIu4Hol (dopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOJI0/IaTh MpaBHUiIa SKOJIOTHYECKH 11e7IeCO00pa3HOTO MOBEJAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3J0pPOBbS, OKpPYKarOUIEH
MPUPOJHOM CpPEebl U JOCTUKEHUS €€ YCTOMYMBOTO pa3BUTHS,

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI HA >KUBBIE OPTraHU3MBI
ONpeAeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMUMAas cMbIch nokazatens [1IK;

aHAJIM3MPOBATH IIEJIECOOOPA3HOCTh NMPUMEHEHUS OPTaHUYECKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH Y B OBITY C TOUKH 3PEHUS COOTHOIICHUST PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh yMEHHUH: OCYIIECTBJIATH IleJICHANIPABICHHBIA TTOUCK
XUMHUYECKOU MH(OPMAIIUK B PA3IUYHBIX UCTOYHUKAX (HaydyHas U ydeOHO-Hay4dHas
JuTepaTypa, cpeAcTBa MaccoBoi mHpopmanuu, UHTEpHET U Apyrue), KPUTUICCKH
aHAJM3UPOBATh XUMHUUECKYIO HH(DOpMaIHIO, IepepadaTriBaTh €€ U UCIOJIB30BATh B
COOTBETCTBHH C TMOCTABJICHHON yueOHOH 3a1auei.

11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHHMS Kypca «OOmas M HeopraHUYecKas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUI: O MaTepHaIbHOM EIWHCTBE MHpA,
3aKOHOMEPHOCTSX ¥ TO3HABAEMOCTH SIBIICHUM MPUPOJIbI, O MECTE U 3HAYEHUHU XUMUHU
B CCTEME €CTECTBEHHBIX HAYK U €€ pOJId B 00€CTICYEHUHN YCTOMYMBOTO Pa3BUTHS, B
peleHuu mpo0JieM dKOJIOTUYECKON, SHEPreTUUYEeCKON U THILEeBOI 0€301acHOCTH, B
Pa3BUTHUHU MEIUILIMHBI, CO3IaHIUU HOBBIX MAaTEPHUAIOB, HOBbIX HCTOUHUKOB SHEPIHH,
B 00CCIICYCHWH pAlMOHAJIBHOTO MPHPOJONOJIB30BaHusI, B (HOPMUPOBAHHUH
MHPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXke JKOJOTHYECKHU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MIPUPOTHON CPE/IE;



BJIAJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAra0IINE MOHSATUSI — XUMUUECKUM AIIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 000JI0YKa aTtoma, s-, P-, J-aTOMHBIC OpOWTaNM, OCHOBHOC W
BO30YXXIEHHOE COCTOSIHMSI aroMa, TUOpUAu3aius aTOMHBIX OpOUTaliei, HOH,
MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMUYecKasi CBA3b (KOBaJICHTHasi, WOHHAs, MeTaJUIMYecKasi, BOJOPOJHAs),
KpUCTAJTUYECKasi pemIETKa, XUMHUYEeCKas pPeakiusi, pacTBOp, DSJICKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTUYECKAas JUCCOLMAIMS, CTENEeHb JUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTeldb, OKUCIUTENb, BOCCTAHOBUTEIh, TEIJIOBOM 3ddekT
XUMUYECKOU PeaKIuu, CKOPOCTh XUMUYECKON peakiK, XUMUUECKOE PaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHs AIEKTPOJIUTHYECKON THUCCOLMAINU, MEePUOIUICCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXpPaHEHUSI MACChl BELIECTB, 3aKOH COXPAHECHUS U
IpeBpaIleHUus] YHEPTUN MPU XUMHUUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH S3bIK
XUMUU, MUPOBO33PEHUECCKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMUSI IPUUYUHHOCTH
U CUCTEMHOCTH XMMHMUYECKHUX SIBIICHUI; COBPEMEHHbIE MPEACTABICHUSI O CTPOCHUU
BEI[ECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U HaJIMOJIEKYJISPHOM YPOBHSIX;
NPEACTaBICHUS O MEXaHM3MaX XUMHUYECKUX PEaKIHUi, TePMOIUHAMHUUYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XUMHYECKOM PaBHOBECHH,
pacTBopax W JHUCHEPCHBIX CHCTEMax; (PaKTOJOTHMUECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJYYeHUU M 0€30MacHOM HMCTOJIb30BAHUH BAKHEHIITUX HEOPTaHUYECCKUX
BEIIECTB B OBITY M TPAKTUUYECKOW MESITEILHOCTH YEJIOBEKa, OOIMMX HayYHBIX
MPUHIMIAX XUMHYECKOTO MTPOU3BOACTBA;

c(hOpMUPOBAHHOCTh YMCHHM: BBISABIISATH XapaKTepHbIE MPU3HAKH TOHSATHH,
yCTaHABJIMBAaTh WX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpPAICHUI;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOIB30BaTh XUMHUYECKYH) CHMBOJIUKY JIJIS
cocTaBieHus (OpPMyNT BEMIECTB M  YPaBHCHHM  XHMHYECKHUX  pEaKIui,
cucreMarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIBHBIX
BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHUS ONPEACNISATh BAJICHTHOCTh M CTEIICHb OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCAMHECHUSX, BHJ XHMHYCCKON CBSI3M (KOBaJCHTHAs,
WOHHAs, MeTajuIMyecKas, BOJOpPOJIHAs), THUI KPUCTAUIMYECKONH  PEIIETKU
KOHKPETHOTO BEIIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJa XMMHYECKOW CBS3M M THIA KPHUCTAUIMYECKOW pEmETKH, OOMEHHBIN W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MBl 00pa30BaHMS KOBAJICHTHOM CBSI3H;

c(hopMHUPOBAHHOCTh YMEHHUI : KJIAaCCU(PUITIPOBATH: HEOPTaHUYCCKHE BEIICCTBA
M0 UX COCTaBy, XMMHUUYECKHUE PEAKIIMH 10 PA3JIMYHBIM MPHU3HAKAM (YHUCITY U COCTaBYy
pearupyroIMx BEIIeCTB, TEIUIOBOMY 3P (dEKTy peaKIuu, W3MECHCHHUIO CTEICHEH
OKHCJICHHS DJICMEHTOB, OOpAaTHMMOCTH, YYacTHIO KaTalu3aTtopa W JAPYTrue);
CaMOCTOSITEIbHO BBIOMpAaTh OCHOBAaHUS M KPUTEPUHM JUI  KiIacCUpUKALIMHU
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKITUA;



c(hOpMUPOBAHHOCTh YMEHHUSI PACKPHIBATH CMBICT MEPUOANUECKOTO 3aKoHa JI.
N. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;
c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHHUE
aTOMOB Y HWOHOB XUMHYECKHX OJJIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOAOB
Ilepuonnueckoin  cucremnl .M.  MenneneeBa,  UCHONB3Yys  IOHATHUA
«QHEPreTHUYCCKHE YPOBHW», «IHEPreTUYCCKUE IMOAYPOBHHY», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YKIEHHOE DSHEPreTUYECKHE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XMUMHUYECKHX AJIEMEHTOB U HX
coequHeHUM 1o InepuogaMm u rpynmam Ilepuoamyeckou cucrembr [, U.
MenpeneeBa, BaJJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JI0YEK;
chOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JWYHBIX  KJIACCOB,  MOJATBEPKIATh
CYIIECTBOBAHME TE€HETHMYECKOW CBSI3M MEXKIY HEOPraHMYECKUMHU BEILIECTBAMH C
MOMOIUIBI0 YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEaKIIN;
c(hOpMUPOBAHHOCTh ~YMEHHUS  PACKpPbIBATh  CYIIHOCTh:  OKHCIUTEIHHO-
BOCCTAHOBHTEIIBHBIX PEAKIIMI TTOCPEICTBOM COCTABIIECHUS JICKTPOHHOTO Oalanca
ATUX peaKIUuii; peaklrii MOHHOTO OOMEHa MyTEM COCTaBIICHHMS UX TOJHBIX U
COKpAaIllEHHBIX ~ MOHHBIX  YpPaBHEHUW;  peakiuid  TUAPOJU3a;  PEaKIU
KOMILIEKCOOOpa3oBaHus (Ha MpuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U AJTFOMUHHS);
c(OpMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUN C YYETOM HMX DHEPreTHUECKUX XapaAKTEPHUCTHK, XapaKTep
U3MEHEHNS CKOPOCTUXMMHUYECKOM peakUWu B 3aBUCHUMOCTH OT pa3IMYHbIX
(bakToOpoB, a TaK)Ke XapakTep CMEUIEHUSI XUMUYECKOT'O PaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3jaeicTBui (nmpuniu Jle [larense);
c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh XUMHUYECKHE PpEaKIIUH,
JeXalme B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCJIOThI, aMMHakKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKUX MPOU3BOJICTB; I1€JIECO00Pa3HOCTD
NPUMEHEHHUS] HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOLIEHUS PUCK-TIOJIb3a;
c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUM TPUPOABI — HAONIONCHWE, W3MEpPEHHE, MOJICTUPOBAHUE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UICIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS IPUMEHSATH 3TU 3HAHUS IPU SKCIIEPUMEHTAIIBHOM UCCJIEIOBAHUU BEILIECTB
U i OOBACHEHHS] XHUMHYECKUX SBICHHM, HWMEIOIMUX MECTO B TIPUPOJE,
MPAKTUUYECKOMN NEATENBbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;
c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
MOHATUSIMM W TPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHUS MaTePUATBHOTO €TMHCTBA MUPA;
c(hOpPMHUPOBAHHOCTh YMEHHUS TPOBOAHWTH pPACUYETHI: C HCHOJIB30BAHUEM
MOHATUN «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHLUECHTPALUSY;
Macchl BEIIECTBA WM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00BEMY OJHOTO M3 YyYacTBYIOUIUMX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3(dekTa
pEaKUnK; 3HAYCHUSI BOJOPOAHOTO IMOKA3aTeNsl PACTBOPOB KUCIOT M ILIEIOYEH C



M3BECTHON CTEIMEHBIO MMCCOIMAIMU; Macchl (00bEMa, KOJWYECTBAa BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHJIE€ pacTBOpa C
OnpeieIEHHON MacCOBOM 10l pacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); J0JIU BbIXO/1a MPOAYKTa PEaKI; OObEMHBIX OTHOILICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEJBHO IJIAHUPOBATH U MPOBOIUTH
XUMHYECKUH  3KCHEpUMEHT  (IpOBEJCHHE  peakuuii HOHHOro  OoOMeHa,
MOATBEPKICHIE KaueCTBEHHOTO COCTaBa HEOPraHWYECKUX BEIIECTB, ONpPE/EICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0 HMHAMKATOPOB, HW3YYCHUE BIUSHUS
pa3nMuuHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOM  pEaKlUH, pelieHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamnel» u  «Hemertamib»y) ¢
coOJroIeHneM MpaBuil 6e30macHOro oOpalleHus ¢ BEUIECTBaMU U JaOOpaTOPHBIM
obopyoBanueM, GopMyJIUPOBATH 1IETb UCCIEAOBAHUS, TPEACTABIATh B Pa3IMYHOM
dbopme pe3yabTaThl SIKCIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIOATh MPaBUia MOJIL30BAHUS XUMUUECKOM
nocyaon u jabopaTopHbIM 00O0pyAOBaHWEM, OOpalleHHUs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMTOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, DJKOJIOTHYECKH 11€71eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMU
JIEATeITLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBBS, OKPYKAIOIIEH MPUPOTHON
cpeabl M JIOCTHIXKEHUS €€ YCTOWYMBOIO PAa3BUTHS, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JEHCTBUS Ha XUBBIC OPTaHU3MbI ONPEACIEHHBIX HEOPTaHUYCCKUX
BEIIECTB, TOHMMas cMbIc nokazarens [1J1K;

c(hOpMUPOBAHHOCTh yMEHHUN: OCYIIECTBJIATH IleJCHANIPABICHHBIA TTOUCK
XUMHUYECKOU MH(OPMAILMK B PAa3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-Hay4dHas
JTuTEpaTypa, CpeAcTBa MaccoBoi mHbopmanuu, UHTepHET 1 Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMHUUECKYIO HH(OpMaIHio, mepepadaTpiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBUH C MOCTABJICHHON yueOHOH 3a1aueil.
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https://interneturok.ru/
Hroro no pazneny 12
Pa3nen 5. BoicokoMosieKyJISIpHBbIE COeTUHEHUS
51 BEICOKOMOJIEKYIAPHBIE COSTUHEHHUS 6 https://vesh.edu.ru/
' yp o https://interneturok.ru/
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 102
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
Ne ni/m HaumeHoBaHue pa3iesioB U TeM Kontposbnbre | TpakTiseckue (uudposbie)
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcbl
Paszgea 1. Teoperuyeckue 0CHOBbI XMMHMU
Crpoenue aroma. [leproanueckuii 3aKoH https://resh.edu.ru/
1.1 u I[lepromiueckasi CHCTEMa XUMHUYECKUX 9 https://interneturok.ru/
anemeHToB J[. 1. Menaeneera
Crpoenue BemecTBa. MHOr0oOOpasue https.:/ Iresh.edu.ru/
1.2 BeIIECTR 11 https://interneturok.ru/
https://resh.edu.ru/
1.3 XUMHUYECKUE PeaKInu 19 3 https://interneturok.ru/
Hroro no pazneny 39
Pa3znen 2. Heopranuveckasi Xamusi
https://resh.edu.ru/
2.1 Hemeraibt 31 3 https://interneturok.ru/
https://resh.edu.ru/
2.2 Merab 23 2 https:/interneturok.ru/
Wroro no pazneny 54
Pa3znea 3. Xumus u :Ku3Hb
MeToapl MO3HAHUS B XUMHUH. XUMHUS U https://resh.edu.ru/
3.1 9 s
JKU3Hb https://interneturok.ru/
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KoauuecTBO 9acoB

Ne Mara DJIeKTpOHHbIe LM poBbIe
Tema ypoka Konrposabusie | Ilpakruuyeckue

n/n Bcero HU3y4eHHsI o0pa3oBaTe/ibHbIE PeCypPChl

padoThI padoTbI

[Ipeamer u 3HaueHue https://resh.edu.ru/
OpraHUYECKON XUMUH, https://uchebnik.mos.ru/catalogue

1 1 - i
MIpe/ICTaBlIeHHEe O MHOr0oOpa3uu 05.09.2024 | https://iu.ru/video-lessons
OPraHNYeCKUX COCTMHEHUN https://interneturok.ru/
DNEeKTPOHHOE CTPOEHHE aToMa

https://resh.edu.ru/
yriiepoa (OCHOBHOE U )

5 5036 &HHOE cocTOsHN) 1 https://uchebnik.mos.ru/catalogue
B YA i 06.09.2024 | https://iu.ru/video-lessons

aJICHTHBIC BO3MOKHOCTH aToMa htts://interneturok.ru/
yriaepoja
XuMudeckas CBSI3b B
OPraHM4YEeCKUX COCTUHECHUSX. https://resh.edu.ru/
3 MexaHu3Mbl 00pa3oBaHUS 1 https://uchebnik.mos.ru/catalogue
N 07.09.2024 -
KOBAJICHTHOM CBSI3H, CIIOCOOBI https://interneturok.ru/
pasphiBa CBsI3EH
Teopus cTpoeHUs OPraHUYSCKUX https://resh. edu.ru/

4 P pv A M I])S 1 12.09.2024 https://iu.ru/video-lessons
COCAMHCHIHN A. M. bYTICpoBa e https://interneturok.ru/

Buaer nzoMepun: CTpyKTypHas,
poc aHCTBI;)HHaH gf;KYPOHHLIe https://resh.edu.ru/

5 poCIp ) P 1 13.09.2023 https://iu.ru/video-lessons
dhhexTi B MONCKyTax R https://interneturok.ru/
OpPraHUYECKUX COECIMHEHUM

6 [IpencraBnenue o 1 https://resh.edu.ru/
KITacCU(UKAIIUU U 14.09.2024 | https://iu.ru/video-lessons
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crcTeMaTHYeCKasi HOMEHKIIaTypa
(IUPAC) oprannyeckux BEIIeCTB

https://interneturok.ru/

Knaccuduxanus peakimii B

https://resh.edu.ru/

7 N https://iu.ru/video-lessons

OpraHMYECKON XUMUU 19.09.2024 https:/finterneturok.ru/
https://resh.edu.ru/
CucremaTtusanys 1 0000IIeHne ) -

8 . https://iu.ru/video-lessons

3HAHHI 10 TeMe 20.09.2024 ",
https://interneturok.ru/

AJKaHBI: TOMOJIOTHYECKHM psL,

obmas (hopmyia, HOMEHKIIATypa 1 https://resh.edu.ru/

9 https://iu.ru/video-lessons
H30MEpHS, IICKTPOHHOE U 91.09.2024 p. 20
MPOCTPAHCTBEHHOE CTPOEHHUE https://interneturok.ru/
MOJICKYIT
@ https://resh.edu.ru/

M3HYECKHE U XUMHUYCCKUE - -
10 B https://iu.ru/video-lessons
CBOJMCTBA aJIKAHOB 26.09.2024 -
https://interneturok.ru/
HaxoxneHnue ankaHoB B IPUPO/IE. https://resh.edu.ru/
11 CrocoObl MOyYEeHHS U https://iu.ru/video-lessons
v 27.00.2024 | .2
MPUMEHEHHE aJIKAaHOB https://interneturok.ru/
[uxmoankansl: 00mas hopmyia,
HOMEHKJIaTypa U U30MEPHUs, https://resh.edu.ru/
12 0COOEHHOCTH CTPOEHUS U https://iu.ru/video-lessons
P 28.00.2024 | .2
XUMHUYECKUX CBOUCTB, CIIOCOOBI https://interneturok.ru/
MOJIyYCHHUS ¥ IPUMEHECHUE
Pemenue pacu€THbIX 3a1a4 Ha
OIIPEAEIIEHUE MOJIEKYIISIPHOM https://resh.edu.ru/

13 https://iu.ru/video-lessons

(hopMyITbl OPraHUYECKOTO 10.10.2024 p.

BCIICCTBA 11O MaCCOBBIM O0JISIM
aTOMOB 3JICMCHTOB, BXOJAIIINUX B

https://interneturok.ru/
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ero cocras. CucreMaru3alis u
000011eHrE 3HAHUN 110 TEME

AJIKEHBI: TOMOJIOTUYECKUM PsI,
oOrras popmyIia, HOMEHKIIATYpa,
JNEKTPOHHOE U

https://resh.edu.ru/

14 https://iu.ru/video-lessons
MIPOCTPAHCTBEHHOE CTPOEHUE 11.10.2024 https://interneturokru/
Mouiekyn. CTpyKTypHast U LUC-

TpaHC-U30MEpHs AJTKEHOB
dusnyeckue U XUMHUYECKHE https://resh.edu.ru/

15 cBOMCTBa alKkeHOB. [IpaBuio 12.10.2024 https:.// i_u.ru/video-lessons

MapKkoBHUKOBa https://interneturok.ru/
https://resh.edu.ru/
CriocoObl moNTy4deHus U ) -

16 17 10.2024 https://iu.ru/video-lessons
TIPUMCHCHHC aJIKCHOB T https://interneturok.ru/
[IpakTrueckas padora Ne 1 o

17 teme "[lonydeHue ?TI/IJ'{'eHa u 18.10.2024
M3y4YEHHUE €ro CBOWCTB
Pemenue pacuéTHbIxX 3a1a4 Ha
OTIpeeIeHHe MONEKYIIPHO https://resh.edu.ru/

18 p yip 19.10.2024 https://iu.ru/video-lessons
(bopMyIEI OpraHIECkoro T https://interneturok.ru/
BELECTBA
AJKaJIMeHbI: CONPSDKEHHBIC,

N — https://resh.edu.ru/

19 p ’ Ocob 94.10.2024 https://iu.ru/video-lessons
KYMYTMPOBAHHBIC. LICODCHHOCTH o https://interneturok.ru/
3IIEKTPOHHOTO CTPOCHHUS

. https://resh.edu.ru/
XHWMHUYECKHE CBOMCTBA ) ;

20 . 95.10.2024 https://iu.ru/video-lessons
COTPABRCHHBIX TUCHOB o https://interneturok.ru/

21 CrniocoOblI mosTy4eHus 1 https://resh.edu.ru/
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NPUMEHEHUE aJIKaIMCHOB 26.10.2024 | https://iu.ru/video-lessons
https://interneturok.ru/

AJIKMHBI: TOMOJIOTUYECKHU PSiJI,

oOrras popmyIia, HOMEHKIIATYpa, https://resh.edu.ru/

22 https://iu.ru/video-lessons
AJIEKTPOHHOE U 07.11.2024 p . |'u ulvi
MPOCTPAHCTBEHHOE CTPOEHHUE https://interneturok.ru/
MOJIEKYI, PU3HUECKUE CBOWCTBA

https://resh.edu.ru/

23 XUMHUYECKHAE CBOUCTBA AJIKHHOB 08.11.2024 https :.// i_u.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

KavecTBeHHbIE peakiuy Ha ; ;

24 . 09.11.2024 https://iu.ru/video-lessons
TPOMIYIO CBASD o https://interneturok.ru/
CH0COBBL OV ICHIS I https://resh.edu.ru/

25 yi 14.11.2024 https://iu.ru/video-lessons
TPUMCHCHHNE aITKIHOB B https://interneturok.ru/
Pemrenue 3agad: pacyétsl o https: //resh.edu.ru/

26 A8t p N 15.11.2024 https://iu.ru/video-lessons
YPABHCHHIO XHMIHCCKOM PeaKiiu " https://interneturok.ru/

https://resh.edu.ru/
Cucremarusanusg U 000011eHe . -

27 . 16.11.2024 https://iu.ru/video-lessons
SHAHMM 110 TeMe " https://interneturok.ru/
ApeHbl: TOMOJIOTUYECKUH ps/I,
o611as hopmyiia, HOMEHKIATYpA.

(opmy P https://resh.edu.ru/
DNEKTPOHHOE U - -
28 DOCTPAHCTECHI DO 91.11.2024 https://iu.ru/video-lessons
POCTPAHCTBEHHOE CTPOCHHE B https://interneturok.ru/
MOJIEKYN O€H30J1a U TOTYyoJIa, UX
(uznueckue cBocTBa

29 XHMMHUYECKUE CBOKCTBA APEHOB: https://resh.edu.ru/

peaKlMK 3aMeIeHUs 22.11.2024 | https://iu.ru/video-lessons
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https://interneturok.ru/

XHUMUYECKUE CBOKMCTBA APEHOB:

https://resh.edu.ru/

30 peaKIuy IPUCOCTUHEHUS, https://iu.ru/video-lessons
23.11.2024 .
OKHCJIEHHE TOMOJIOTOB OeH30J1a https://interneturok.ru/
https://resh.edu.ru/
Oco0EHHOCTH XUMHYECKUX - -

31 . 98.11.2024 https://iu.ru/video-lessons
CBOMICTE CTHpOJIa B https://interneturok.ru/
Pemienne pacu€THbIX 3a/1a4 HA
oIIpelieIeHIE MOJICKYIISIPHON https://resh.edu.ru/

32 P y1Ap 99.11.2024 https://iu.ru/video-lessons
(bopMYIEI OpraHIECckoro T https://interneturok.ru/
BEIIECTBA

https://resh.edu.ru/
CriocoObl oNTy4deHus U - -

33 30.11.2024 https://iu.ru/video-lessons
TIpUMCHCHHC apCeHOB T https://interneturok.ru/
I'eneTnyeckast CBSI3b MEX Y https://resh.edu.ru/

34 pa3IMYHBIMU KJIaCCaMU 05.12.2024 https:.llllu.ru/wdeo-lessons
YTJIEBOIOPOJIOB https://interneturok.ru/
PacuéTsl o ypaBHEHUIM
NUMIIECKIX DeaKLU https://resh.edu.ru/

35 C peaKtt 6. 5 06.12.2024 https://iu.ru/video-lessons

HCTelldaTmaum H 0DODIICHHE o https://interneturok.ru/
3HAHUU 10 TEME
Tprpostii ras. [TomyTHLE https://resh.edu.ru/

36 pHp ' yr 07.12.2024 https://iu.ru/video-lessons
He(TAHLIC ra3h! B https://interneturok.ru/
KaMeHHBIH1 yroJib ¥ IPOIyKTHI €10 https://resh.edu.ru/

37 5 12.12.2024 https://iu.ru/video-lessons
TIepepaboTKu B https://interneturok.ru/
Hedts u ciocoOs1 e https://_r esh.e(_ju.ru/

38 https://iu.ru/video-lessons
nepepabotku. [Ipumenenue 13.12.2024

https://interneturok.ru/
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MPOIYKTOB IepepadoTku HepTH

['eneTnyeckas CBSI3b MEXIY

https://resh.edu.ru/

39 a3 acca https://iu.ru/video-lessons
pa3InIHBIMH KT MU 14.12.2024 p -
YIJIEBOJIOPOJIOB https://interneturok.ru/
T"asorenomnpou3BoIHLIE

EBOJIO 2;{03' ATEKTDOHHOE https://resh.edu.ru/

40 T p ' P 19.12.2024 https://iu.ru/video-lessons
CTPOCHHUE; PEAKIUH 3AMCILCHHA T https://interneturok.ru/
rajoresa
JeWcTBue menoyeit Ha
rajOreHIPOU3BOTHEBIE. https://resh.edu.ru/

41 B 7 https://iu.ru/video-lessons

3aUMOJICUCTBUEC 20.12.2024 P -
JIUTAJIOTCHAIKAHOB C MAarHUEM U https://interneturok.ru/
[ITHKOM
Cucremaruzanusg U 000011eHe https://resh.edu.ru/
42 3HAHUH I10 pasJie https://iu.ru/video-lessons
HAHHHI IO pasieLy 21.12.2024 RS
"YrneBogoposr" https://interneturok.ru/
https://resh.edu.ru/
KontponbHas pabora 1o Teme 3 B
43 ny " 96.12.2024 https://iu.ru/video-lessons
TJICBOMOPOIBL e https://interneturok.ru/
[IpenenbHbIe OHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PS,
o61mas opMyIa, CTpoeHHE® https://resh.edu.ru/

44 yia, 97122024 https://iu.ru/video-lessons
MOJICKYL, M30MCPHA, B https://interneturok.ru/
HOMEHKJIIaTypa, KIacCUpHKAIIHS,

(uznueckue cBocTBa
XMNMHYECKHE CBOIICTBA https://resh.edu.ru/

45 https://iu.ru/video-lessons
MpeIeIbHBIX OTHOATOMHBIX 28.12.2024 p a
CIIUPTOB https://interneturok.ru/

46 CrniocoOblI mosTy4eHus 1 https://resh.edu.ru/
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PUMEHEHHE 0 THOATOMHBIX 09.01.2025 | https://iu.ru/video-lessons
CIIUPTOB https://interneturok.ru/
[IpocTsie aupbl: HOMEHKIATYpa
P bup P https://resh.edu.ru/
Y U30MepHsi, 0COOCHHOCTH . -
47 (U3NIECKUX U XUMUIECKUX 10.01.2025 hitps:jtu. ruhdeo-lessons
. R https://interneturok.ru/
CBOUCTB
MHOroaToMHBbIE CIIUPTHI:
ATWJICHTJINKOJIb U TJIMIEPHUH, X https://resh.edu.ru/

48 HCPHH, 11.01.2025 https://iu.ru/video-lessons
(bmfmecme 1 XHMIHecKie T https://interneturok.ru/
CBOWCTBA
CriocoOpI oTy4eHus U https://resh.edu.ru/

4 https://iu.ru/video-|

9 MPUMEHEHHE MHOTOATOMHBIX 16.01.2025 ttps .// |_u ru/video-lessons
CIIUPTOB https://interneturok.ru/
DEeHOJT: CTPOCHHE MOJIEKYJIbI, https://resh.edu.ru/

50 (hm3uYecKue CBONCTBA. 17.01.2025 https:.lll_u.ru/wdeo-lessons
ToxcuuHocTh peHomna https://interneturok.ru/

https://resh.edu.ru/

51 XHUMHYECKHE CBOMCTBA (peHOIa https://iu.ru/video-lessons

18.01.2025 https://interneturok.ru/
https://resh.edu.ru/
Crioco0Obl TOMy4YeHUS U . i

52 93.01.2025 https://iu.ru/video-lessons
npuMeHerHe peHoNa R https://interneturok.ru/
[IpakTnueckas paborta Ne 2.

53 Perenue skcriepiMeHTaIbHBIX
3aaa4 o teme "CoupTel U 24.01.2025
¢beHonsr"

https://resh.edu.ru/

54 CucremaTusalms 1 060bwenHe https://iu.ru/video-lessons

3HAHMH 10 TeMe 25.01.2025 BSILL

https://interneturok.ru/
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Anperujipl ¥ KETOHBI:
3IIEKTPOHHOE CTPOCHHE
KapOOHMIJILHOU TPYIIIIEI;

https://resh.edu.ru/

55 https://iu.ru/video-lessons
TOMOJIOTHYECKHUE PSIBI, 00IIast 30.01.2025 https://interneturok.ru/
dbopmyna, u3omMepus u
HOMEHKJIATypa
AnLaeruapl U KETOHEBL: https://resh.edu.ru/

56 (u3nyecKne CBOWCTBA; PeaKkLuu 31.01.2025 https :.// i.u.ru/video-lessons
MIPUCOETUHEHUS https://interneturok.ru/
Peakinu oxucieHNs 1 https://resh.edu.ru/

57 KaueCTBEHHBIC PEAKIINU 01.02.2025 https :.// |u ru/video-lessons
alIBIETUIOB ¥ KETOHOB https://interneturok.ru/
CriocoOBbI ITOJIYYEHNS AJIbIETUI0B https://resh.edu.ru/

58 yd JeriiL https://iu.ru/video-lessons
1 KCTOHOB 06.02.2025 | s s/interneturok.ru/
OIHOOCHOBHBIC TPEICTTHHBIC
KADGOHOBLIE KUCIOTLL https://resh.edu.ru/

59 P 5 ’ 07.02.2025 https://iu.ru/video-lessons
OCODCHHOCTH CTPOCHHA MX o https://interneturok.ru/
MOJICKYJT
M3omepus 1 HOMEHKIIaTypa https://resh.edu.ru/

60 0 , https://iu.ru/video-lessons
KapOOHOBBIX KI/IC‘J"IOT ux 08.02.2025 p 2L
(u3uYecKue CBOMCTBA https://interneturok.ru/
XUMHUYECKHE CBOICTBA https://resh.edu.ru/

61 https://iu.ru/video-lessons
MIPEIETbHBIX OTHOOCHOBHBIX 13.02.2025 p i
KapOOHOBBIX KUCIIOT https://interneturok.ru/
OCcoOEHHOCTH CBOICTB
MypaBbHHOI KHCTOT! https://resh.edu.ru/

62 ' https://iu.ru/video-lessons
MHuoroo6pa3ue kapOOHOBBIX 14.02.2025 ;

KHUCJIIOT

https://interneturok.ru/
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Oco0eHHOCTH CBOMCTB:
HETpeIeNbHBIX U APOMATHUECKUX
KapOOHOBBIX, TUKapOOHOBBIX,

https://resh.edu.ru/

63 https://iu.ru/video-lessons
THJIPOKCUKAPOOHOBBIX KHCIIOT. 15.02.2025 https://interneturok.ru/
[IpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT
I https://resh.edu.ru/

OHSITHE O TIPOU3BOIHBIX - -

64 5 90.02.2025 https://iu.ru/video-lessons

KapOOHOBLIX KHCIOT T https://interneturok.ru/
https://resh.edu.ru/
CriocoOpI oTy4eHus U ) -

65 5 97.02.2025 https://iu.ru/video-lessons
MMPUMEHEHHE KapOOHOBBIX KUCIIOT .02. https://interneturok.ru/
CnosxHble 3¢upsl:

FOMOTOLMECKIH DAL 0BwAs https://resh.edu.ru/

66 P, 00t 98.02.2025 https://iu.ru/video-lessons
(bopmyna, n3omepus 1 o https://interneturok.ru/
HOMEHKJIaTypa

https://resh.edu.ru/
dusnvecKre 1 XUMUIECCKUE 3 -

67 . 90.02.2025 https://iu.ru/video-lessons
CBOKCTBA 3HPOB T https://interneturok.ru/
Pemenue pacuéTHbIX 3a/1a4: 110
YPaBHEHUIO XUMUYECKOU https://resh.edu.ru/

68 peakmuu, Ha o?peneHeHHe 05.03.2025 https:// i_u.ru/video—lessons
MOJIEKYISIpHOH (hOpMYIIbI https://interneturok.ru/
OpPraHUYECKOI0 BEIIECTBA
[IpakTuueckas pabora Ne 3.

69 Pemenue sxkcriepuMeHTaIbHBIX
3amau o Teme "KapOoHoBbIE 06.03.2025
KucnoThl. CroxxHble 3¢upsr"

70 XKupsl: crpoenue, pusnuecKue u s firech U

https://iu.ru/video-lessons
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XUMHYECKHE CBOMCTBA (THUIPOIIN3) 07.03.2025 | https://interneturok.ru/
Oco6EeHHOCTH CBOMCTB KHPOB,
CONEPIKALIX OCTATKH https://resh.edu.ru/

71 p https://iu.ru/video-lessons
Herel[eJII)HI)IX )KI/IpHI)IX KHUCJIOT. 12032025 httDS'//interneturOk ru/
JKups! B ipupoie ' '
MI)IJ'Ia KaK COJIX BBICHINX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE https://resh.edu.ru/

72 nercreue. Ilousitue o 13.03.2025 https :.// i.u.ru/video-lessons
CHHTETHYECKUX MOIOIIHX https://interneturok.ru/
cpencrBax (CMC)

T'eneTnyeckas cBsA3L
JIEBOIOPOIOB U https://resh.edu.ru/

73 yr p https://iu.ru/video-lessons
KACIOpOACOACpAaIIX 14.03.2025 https://interneturok.ru/
OPraHUYECKUX BEIIECTB
PACUETHL [0 VDABHCHISIM https://resh.edu.ru/

74 p B https://iu.ru/video-lessons
XUMHUYECKUX PEaKIuit 19.03.2025 https://interneturok.ru/

https://resh.edu.ru/
Cucremarusanusg U 000011eHe - -
75 . https://iu.ru/video-lessons
3HAHUH 110 TEME 20.03.2025 .
https://interneturok.ru/
OO0111ast XapaKTepUCTUKA
eBO OBpH KJ'I;Z:CI/I (ukas https://resh.edu.ru/

76 yr a H https://iu.ru/video-lessons
YTI€BOJI0B (MOHO-, - U 21.03.2025 https://interneturok.ru/
TTOJIUCAXaPHU/IBI)

Monocaxapusl: GU3HUECKUE

77 CBOIICTBA U HaXOKICHHUE B 96.03.2025
IpUpoJIe

78 [IpuMeHeHue IioKo3sl, € https://resh.edu.ru/
3HAYEHUE B KU3HEAECSATEILHOCTH 27.03.2025 | https://iu.ru/video-lessons
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OpraHusMa

https://interneturok.ru/

Jucaxapuapl: caxaposa, MajibTo3a
U nakTo3a. HaxoxxneHue B

https://resh.edu.ru/

79 https://iu.ru/video-lessons
NpUpoaC 1 NPUMCHCHHE 28.03.2025 https://interneturok.ru/
JFicaxapuioB
[Tonucaxapuasl: cTpoeHue
MAKPOMOTEKYI, (HANeCKHE K https://resh.edu.ru/

80 P M N https://iu.ru/video-lessons
XUMHYECKUE CBOICTBA, 02.04.2025 .

https://interneturok.ru/
MIPUMEHEHHUE

https://resh.edu.ru/
[TonsiTne 00 NCKYCCTBEHHBIX . -

81 03.04.2025 https://iu.ru/video-lessons
BOJOKHAX e https://interneturok.ru/
Pemienrie pacueTHbIX 3a/1a4 HA
OLIPeICICHIE 1O BEIXOL https://resh.edu.ru/

82 et a a 04.04.2025 https://iu.ru/video-lessons
TPOZYKTa peakitii ot T https://interneturok.ru/
TEOPETHUYECKH BO3MOYKHOTO

https://resh.edu.ru/
Cucremarusanusg U 000011eHe ) 3

83 . 16.04.2025 https://iu.ru/video-lessons
SHAHUM IO pasaey T https://interneturok.ru/
KonTtponbHas paboTa 1o Teme https://resh.edu.ru/

84 "K https://iu.ru/video-lessons

HCIIOPOJICOACPIKAIIINE 17.04.2025 p 1
OpPraHu4ecKue CoeTMHEHNs" https://interneturok.ru/
AMUHBI: KITaccupuKanus,

CTPOEHHE MOJIEKYI, 0011ast https://resh.edu.ru/

85 ¢bopmyna, uzomepus, 18.04.2025 https:.// i.u.ru/video—lessons
HOMEHKJIaTypa U (pU3HuecKue https://interneturok.ru/
CBOIiCTBa

86 XHUMHUYECKHE CBOUCTBA https://resh.edu.ru/
anrdaTHuecKuX aMHHOB 23.04.2025 | https:/iu.ru/video-lessons
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https://interneturok.ru/

AHWINMH: CTPOEHNE aHWIMHA,

https://resh.edu.ru/

87 0COOEHHOCTH XUMHUYECKUX https://iu.ru/video-lessons
. 24.04.2025 -
CBOMCTB aHUJIMHA https://interneturok.ru
CriocoOsI MMoJTydeHus: U https://resh.edu.ru/
88 npuMeHeHne andaTnIeCKux https://iu.ru/video-lessons
p ¢ 25.04.2025 | o1
aMHUHOB https://interneturok.ru/
AMMHOKHUCJIOTBI: HOMEHKJIATYpa U
nu3oMepusi, pu3ndeckue cBoiicTBa hitps://resh.edu.u/
89 o pH, ) 30.04.2025 https://iu.ru/video-lessons
TACIBHBIC HPEACTABHTEIH 0~ T https://interneturok.ru/
AMHUHOKUCIIOT
XUMHYECKHE CBOUCTBA
https://resh.edu.ru/
AMHHOKHUCIIOT, UX OHOJIOTHYECKOE ) ;
90 https://iu.ru/video-lessons
3Ha4YeHUE aMUHOKUCIOT. CHUHTE3 07.05.2025 -
https://interneturok.ru/
Y THJIPOJIU3 TICHITH]IOB
I —_— https://resh.edu.ru/
91 ) PHp 5 08.05.2025 https://iu.ru/video-lessons
TOMIMMEPEL, CTPYKTYPBI OCIIKOB o https://interneturok.ru/
https://resh.edu.ru/
92 XUMHYECKHE CBOMCTBA OEIIKOB https://iu.ru/video-lessons
14.05.2025 | P>
https://interneturok.ru/
AzoTtconeprkariue
P https://resh.edu.ru/
IeTePOLUKITMYCCKUE COCTMHEHUSL. X B
93 https://iu.ru/video-lessons
HyxiienHOBbIE KUCIIOTBI: COCTaB, 15.05.2025 .
https://interneturok.ru/
CTpOEHUE U OHOJIOTHYecKas poib
[IpakTuyeckas padora Ne 4.
94 Pemenne skcriepuMeHTaTbHBIX
3aj1a4 1o teme "AszoTrcoaepxanue 16.05.2025

OpraHUYeCcKUe coeTMHeHus "
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95

[Ipaktuyeckas padora Ne 5.
Pemrenne 3xcniepuMeHTanbHbIX
3aja4 1o reMe "Pacnio3HaBaHue
OPraHUYECKUX COCTMHEHUI"

21.05.2025

96

KonTtposnsHas paboTa 1o teme

"A30TCcoeprKale OPraHUYECKUE

coemuenus"

17.05.2025

97

OCHOBHBIE TTIOHSATHSA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH U METOJIBI UX
CHHTE3a —II0JIMMEPHU3ALIHS U
TOJTUKOHICHCAITHS

20.05.2025

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

98

ITmacTMmaccel. YTunm3amus u
nepepaboTKa IIacTuKa

21.05.2025

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

99

DJacToMephl: HATypaIbHbIN
CHUHTETHYECKUE KaydyKu. Pe3nna

21.05.2025

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

100

Bousokna: HaTypanbHbIE,
HCKYCCTBEHHbIE, CHHTETUUECKHE.
[Tonumeps! crienuaibHOTO
Ha3Ha4YeHUs

22.05.2025

https://resh.edu.ru/

https://iu.ru/video-lessons

https://interneturok.ru/

101

[IpakTueckas padota Ne 6.
Pemrenne 3xcnepruMeHTaIbHBIX
3aza4 no TeMe "Pacrio3HaBanue
IJIACTMACC U BOJIOKOH"

23.05.2025

102

O000I11IeHNE U CUCTEMATH3ALMS
M3Y4YEHHOTO MaTepuaa 1o TeMe
"BbICOKOMOJIEKYISIPHBIE
coeauHEeHUS"

24.05.2025

OBIIEE KOJIMYECTBO HACOB I1O
[TPOTPAMME

102
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11 KJACC

N Kosau4vecTBO 4acoB 1 3 N
] ara JIEKTPOHHBbIE LM (poBbIE
u/n Tema ypoka Beero KOngOJIbeIe HpﬁaKanecmle W3ydenus 06pA30BATEILHbIE
padoTshI padoThI pecypebi
https://resh.edu.ru/
1 Atom. CocTaB aTOMHBIX SI7IEP. 1 https://uchebnik.mos.ru/catalogue
XUMHUECKUH 371eMeHT. M30TombI 05.09.2024 | https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
2 CrpoeHue dIIeKTPOHHBIX 000JI0YCK 1 https://uchebnik.mos.ru/catalogue
aTOMOB, KBAaHTOBEIC UM CJIA 06.09.2024 | https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
3 Knaccnuxauus Xumueckix 1 https://uchebnik.mos.ru/catalogue
3IIEMEHTOB (S-, P-, d-, f-a;meMenTBI) 07.09.2024 .
https://interneturok.ru/
p https://resh.edu.ru/
4 ACTPC/ICIICHHC SIICKTPOHOB MO 1 https://iu.ru/video-lessons
aTOMHBIM OpOUTAIISIM 12.09.2024 .
https://interneturok.ru/
DNeKTpOHHbIE KOHPUTYpaIlK aTOMOB https://resh.edu.ru/
5 9JIEMEHTOB B OCHOBHOM H 1 https://iu.ru/video-lessons
. 13.09.2024 .
BO30YKIEHHOM COCTOSIHUU https://interneturok.ru/
3 https://resh.edu.ru/
6 9HeKTpOHHHe KOHQHUTYALMH HOHOB. 1 14.09.2024 https://iu.ru/video-lessons
JICKTPOOTPHHATEILROCTE o https://interneturok.ru/
[Iepronnueckuii 3aKOH U
[Iepuonnueckas cucremMa XUMUYECKUX https://resh.edu.ru/
7 snemenToB JI. 1. MenaeneeBa, CBS3b C 1 https://iu.ru/video-lessons
N M 19.09.2024 .
COBPEMEHHOM TEOPUEN CTPOCHUS https://interneturok.ru/
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 1 https://resh.edu.ru/
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XUMHYECKUX TIEMEHTOB U 00pa3yeMbIX 20.09.2024 |  https://iu.ru/video-lessons
VMM IIPOCTBIX U CJIOKHBIX BEIIECTB 110 https://interneturok.ru/
rpynnam v rnepuoiam
C 6506 . https://resh.edu.ru/
9 H:iﬁiamwum H ODODLIICHHE SHAHMH 91.09.2024 https://iu.ru/video-lessons
T https://interneturok.ru/
Bgmm XUMHUYECKOM CBSI3M. MexaHHSMLI https:/resh.edu.ru/
10 OOPAOBAMHA KOBAJICHTHOM CBAH. https://iu.ru/video-lessons
Bonoponnas cBsi3b. 26.09.2024 "
o https://interneturok.ru/
MexMoNeKyIIsipHbIe B3aUMOICHCTBHS
BajeHTHOCTE 1 BaJIEHTHEIE https:/resh.edu.ru/
BO3MOKHOCTH aTOMOB. CBSI3b e .
11 SJIEKTPOHHOM CTPYKTYPHEI MOJIEKYII C UX 27.09.2024 hitps://iu.uvideo-lessons
JICKTP PYKTYP JTeRYH o https://interneturok.ru/
TEOMETPUUECKUM CTPOECHUEM
o https://resh.edu.ru/
12| eI CoCTaR 1 HOMEHIIATYPa 28.00.2024  Dupsil/iu.ulvideo-lessons
& ) yp T https://interneturok.ru/
BemecTsa MONEKyIIPHOTO B T https://resh.edu.ru/
13 HEMOJICKYIIAPHOTO CTPOCHMAL. HHVI’ ! https://iu.ru/video-lessons
KPUCTAJUTMYECKUX PEIIETOK U CBOHCTBA 10.10.2024 -
https://interneturok.ru/
BEIIIECTB
[ToHsATHE O TUCIIEPCHBIX CUCTEMAX. https://resh.edu.ru/
14 [IpencraBnenue 0 KOJUTOUIHBIX https://iu.ru/video-lessons
11.10.2024 .
pacTBopax https://interneturok.ru/
HctruHHBIE pacTBOPHI: HACBILIEHHBIE U https://resh.edu.ru/
15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. https://iu.ru/video-lessons
12.10.2024 .
Kpucrammoruapatst https://interneturok.ru/
C 5 https://resh.edu.ru/
16 TIOCOOBI BRIPBKCHHA KOHIICHTPALMH 17.10.2024 https://iu.ru/video-lessons
pacTBopos T https://interneturok.ru/
17 Pemtenue 3a1a4 ¢ HCoJIb30BaHUEM https://resh.edu.ru/

MOHITUH ""MaccoBas JOJII

https://iu.ru/video-lessons
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pacTBOpEHHOTO BellecTBa", "MoIsipHas

KOHIIeHTpauus"

18.10.2024

18

Knaccuduxanus u HOMEHKIaTypa

https://resh.edu.ru/

https://iu.ru/video-lessons

HEOPraHUYECKUX BEIECTB 19.10.2024 https://interneturok.ru/
C 606 . https://resh.edu.ru/

19 HCTeMaTH3aIus 1 00001IeHe 3HAHU T 24102024 https://iu.ru/video-lessons
1o Teme o https://interneturok.ru/
KonTponsnas pabora no temam
"Crpoenue atoma. [lepuoauueckuii

20 3akoH U [lepuoanyeckas cucrema
XUMHYECKUX anemeHToB JI. W. 25.10.2024
Memnneneesa", "CrpoeHune BelecTsa.

Mmuoroo6pasue BermiecT"
Knaccudukanmss XuMHU4IeCKUX peaKimii
B HeopreéHquCKon U OpraHUYECKOM https://resh.edu.ru/

21 XZIMZT' '2;1;0}(1) cc:;p alzelzm MACCHT 96.10.2024 https://iu.ru/video-lessons
BOHCCTB, SAKOH COXPATICHHA 1 o https://interneturok.ru/
MIpEeBpPALLIEHUS SHEPTUU ITPU
XUMHYECKUX PEaKIHIX
Tennoblie 3PHEKTHl XUMHUUECKUX https://resh.edu.ru/

22 peakuuii. TepMoXuMHIECKUE 07.11.2024 https://iu.ru/video-lessons
yYpaBHEHHUS o https://interneturok.ru/
Brlunciienus o ypaBHEHUAM https://resh.edu.ru/

23 XUMHUYECKUX Peakiuil u 08.11.2024 https://iu.ru/video-lessons
TEPMOXUMHUYECKUM YPABHEHUSIM T https://interneturok.ru/
CKOPOCTh XHMHUUYECKON PEaKin, eé https://resh.edu.ru/

24 3aBHCHMOCTB OT Pa3IMYHbIX (JaKTOPOB. https://iu.ru/video-lessons

09.11.2024 e
Karanus u xatanusatopbl https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons
25 ['oMoTreHHbIE U TeTepPOTeHHBIE PEAKITHH 14.11.2024 p

https://interneturok.ru/
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[Tpaktuyeckas padora Ne 1 mo Teme

26 "BausiHue pa3inuyHbIX (PAKTOPOB HA
CKOPOCTh XUMHUYECKON peakiuu" 15.11.2024
06 5 https://resh.edu.ru/

27 PATHMPBIC 1 HEODPATHMBIC PEAKIITH. https://iu.ru/video-lessons
XUMUYECKOE paBHOBECHE 16.11.2024 .

https://interneturok.ru/
[IpakTueckas padora Ne 2 o teme
"B

28 JIUSHUE Pa3InYHBIX PAKTOPOB HA . 91.11.2024
ITIOJIOKECHUEC XUMHUYCCKOTI'O paBHOBCCI/Iﬂ
DNEeKTPOTUTHIECKAs TUCCOLIAIISL. https://resh.edu.ru/

29 CunbHbI€ U cllabble AIIEKTPOJIUTHI. https://iu.ru/video-lessons

22.11.2024 .
Crenenb TUcCOoIUanuu https://interneturok.ru/
HNounnoe npoussenenue Bojbl. Cpena https://resh.edu.ru/

30 BOJIHBIX PacTBOPOB. BomopoaHbIit 93.11.2024 https://iu.ru/video-lessons
nokasatens (pH) pactBopa T https://interneturok.ru/
T'uaponus coueit. Peakiuu, https://resh.edu.ru/

31 MPOTEKAIOIINE B PACTBOPAX https://iu.ru/video-lessons

28.11.2024 .
3IIEKTPOJIUTOB https://interneturok.ru/
[Ipaktruueckas padora Ne 3 o Teme

32 "XHUMHUYECKHE PEaKlMi B PaCTBOPax
MEKTPOTHTOB" 29.11.2024
OKHCIUTETFHO-BOCCTAHOBUTEIILHEIC https://resh.edu.ru/

33 peaknuu. BakxHeHIIMe OKUCTUTENN U https://iu.ru/video-lessons

30.11.2024 .
BOCCTaHOBHTEIIN https://interneturok.ru/
M https://resh.edu.ru/

34 STOJ SICKTPOHHOTO (/1EKTOHHO- https://iu.ru/video-lessons

HOHHOTO) OanaHca 05.12.2024 -
https://interneturok.ru/
3 https://resh.edu.ru/

35 JICKTPOJTM3 PACTBOPOB H paclliaBon 06.12.2024 https://iu.ru/video-lessons
BeHecTs T https://interneturok.ru/

36 Perenve 3a1a4 pa3IMYHbIX THIIOB https://resh.edu.ru/
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https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

07.12.2024 | https://iu.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/
https://iu.ru/video-I

37 Pemenue 3a1a4 pa3anMyuHbIX TUIIOB 12122024 ttps .// iu ru/video-lessons

https://interneturok.ru/
C 6506 . https://resh.edu.ru/

38 HCTeMa,T;gaHMHO OOMICHHC 3,,H aHIH 13.12.2024 https://iu.ru/video-lessons
F1O TEME “AHMITHECKHE PeaKiii R https://interneturok.ru/

39 KonTpomabHas pabora 1o Teme
"Xumudeckue peaxun'” 14.12.2024
TlonoxeHne HEMETAJIOB B
[Teproueckoil cucTeMe XUMHUYECKUX https://resh.edu.ru/

40 anemenToB JI. . MenaeneeBa u https://iu.ru/video-lessons

19.12.2024 .

0COOEHHOCTH CTPOCHHUS X aTOMOB. https://interneturok.ru/

dusnueckue cBOMCTBA HEMETAIIIIOB

AnnoTpornusi HeMeTauIoB (Ha puMepe https://resh.edu.ru/
https://iu.ru/video-lessons

41 KHCTI0po/a, cepbl, pocdopa u 20.12.2024 p o
yriepo/a) https://interneturok.ru/

B ) https://resh.edu.ru/
42 x;ﬁ;ﬂgg&;giﬁ;iﬁ;@ﬁimilcflle " 91.12.2024 https://iu.ru/video-lessons
- pua T https://interneturok.ru/
I"aymoreHsl: Hax0XI€HUE B IIPUPOJIE, https://resh.edu.ru/

43 CIIoCco0bl MOTydeH s, YU3UUECKHUE U 96.12.2024 https:/iu.ru/video-lessons
XUMHAYECKHE CBOMCTBA e https://interneturok.ru/
l"anorenoBonopoasl. Baxunerlue https://resh.edu.ru/

44 KHCIIOPOACOJAECPKAIINE COeTUHEHUS https://iu.ru/video-lessons

27.12.2024 .

rajoreHoB https://interneturok.ru/

Ha6opgTopHme Y IPOMBIIIIJICHHBIE https://resh.edu.ru/

CHOCOOBI TOTYYEeHHSI TaJTOTeHOB. httns://iu.ru/video-lessons
45 [TpuMeHeH e rajloreHOB U UX 28.12.2024 BSULLILU]

COEeTMHEHUI

https://interneturok.ru/
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https://resh.edu.ru/
https://iu.ru/video-lessons
https://interneturok.ru/

[Tpaktuyeckas padota Ne 4. Peenue

46 AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"T"anmorensr"” 09.01.2025
Kucnopo: nabopatopHsic u
HPOMBIILICHHbIE CIOCOOBI MOTYYCHHSI, https://resh.edu.ru/
47 (du3HUYecKre U XMMHYECKHUE CBOMCTBA. https://iu.ru/video-lessons
10.01.2025 .
O3oH. [Ipumenenue kuciopoia u https://interneturok.ru/
030Ha
https://resh.edu.ru/

48 OxcHIBI ¥ TIEPOKCHTBI 11.01.2025 https :.// i_u.ru/video-lessons
https://interneturok.ru/
https://resh.edu.ru/

49 Pemenue 3aga4d pa3iMyHbIX THIIOB https://iu.ru/video-lessons

16.01.2025 https://interneturok.ru/
Cepa: HaxoXJ€HHE B IPUPOJIE, https://resh.edu.ru/
50 crocoObl OMy4YeHUs, PU3NUECKUE U https://iu.ru/video-lessons
o 17.01.2025 .
XUMHYECKHE CBOMCTBA https://interneturok.ru/
https://resh.edu.ru/
o1 CepoBoaopo, Cynb(uibl https://iu.ru/video-lessons
18.01.2025 https://interneturok.ru/
Kucnopoaconepxaiiue coearmHeHUs https://resh.edu.ru/
52 cepbl. OcCOOEHHOCTH CBOMCTB CEPHOM https://iu.ru/video-lessons
23.01.2025 .
KHCJIOTHI https://interneturok.ru/
[IpakTueckas pabora Ne 5. Pemienue
53 3ECH6pHM?HTaJIBHHX 3a£[aq 10 TEME 94.01.2025
epa u e€ CoeTMHCHUS
A3OT:6HaXO>KHeHHe B HPUPOIC, https://resh.edu.ru/
54 CTIOCOODI HOJ'Iy‘IeIEI/ISI, (usiraccrue u https://iu.ru/video-lessons
XUMHYECKHE CBOMCTBA. AMMHAK, 25.01.2025 .
https://interneturok.ru/
HUTPUIBI
55 Kucnopoaconepxaiue coeiuHeHUs https://resh.edu.ru/

azora. OCOOEHHOCTH CBOMCTB a30THOM

https://iu.ru/video-lessons
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KHUCJIOTHI 30.01.2025 | https://interneturok.ru/
. . https://resh.edu.ru/

56 pPUMEHEHHE a30Ta ¥ €T0 COCAMHCHHIA. https://iu.ru/video-lessons
AsoTHeIe yrobpenns 31.01.2025 https://interneturok.ru/
Pocop: HAXOKICHHE B IPHPOLE, https://resh.edu.ru/
CHOCOOBI IOYYCHHUS, PU3UISCKUE U " .

o7 . https://iu.ru/video-lessons
XUMUYecKue cBoicTBa. Dochuasl u 01.02.2025 .

https://interneturok.ru/
bochun
Oxcunpl pocdopa, https://resh.edu.ru/
58 dochopconepxarue kucnotel. Con https://iu.ru/video-lessons
o 06.02.2025 ’
(hochopHOIT KUCTOTHI https://interneturok.ru/
- https://resh.edu.ru/

59 PHMCHCHIE g))ociopa 1 ero 6 07.02.2025 https://iu.ru/video-lessons
COCAMHEHIH. FE0CROPHEIC YAODPEHHA T https://interneturok.ru/
[TpakTruueckas padota Ne 6. Pemenune

60 3KCHepI/IMeHTaJ'IBHI>IX 3a;ay 1o TGIVI"e 08.02.2025

Azot u pochop 1 UX COeTUHEHHS
VYrinepoa: HaXxoXIeHUE B npnpone, https://resh.edu.ru/

61 AIIOTPOTHBIC MO/ HKALLHH; o https://iu.ru/video-lessons

(hu3rYecKre 1 XUMUYECKHIE CBOMCTBA, 13.02.2025 -
https://interneturok.ru/

MIpUMEHEHHE

Oxcun yrnepoaa(1l), okcun https://resh.edu.ru/

62 yraepoaa(IV), yronpHas kuciora u e 14.02.2025 https://iu.ru/video-lessons
COJIN T https://interneturok.ru/

https://resh.edu.ru/

63 Pemenue 3aga4 pa3IMyHbIX TUIIOB 15.02.2025 https:.// I_u.ru/VIdeo—Iessons

https://interneturok.ru/
KpemHuii: HaXokACHUE B IPUPOJE, https://resh.edu.ru/
64 CrocoObl NoyyeHus1, GU3NUECKHE U https://iu.ru/video-lessons
. 20.02.2025 "
XAMHUYECKHE CBOKCTBA https://interneturok.ru/
65 Oxcun kpemuusi(IV), kpeMHHeBast https://resh.edu.ru/
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KHCJIOTa, CUIINKATEI 27.02.2025 | https://iu.ru/video-lessons
https://interneturok.ru/
[IpuMeHeHne KpeMHUS U €T0 https://resh.edu.ru/
66 coeauHennit. CTEKII0, ero Mojy4eHue, https://iu.ru/video-lessons
28.02.2025 .
BH/IBI CTEKJIA https://interneturok.ru/
https://resh.edu.ru/
67 Pemenue 3aga4d pa3iMuHbIX THIIOB 99.02.2025 https:// |.u.ru/VIdeo-Iessons
https://interneturok.ru/
C 6506 . https://resh.edu.ru/

68 HUcTeMaTu3aluugd 1 OOOOIICHUEC 3HAHNN https://iu.ru/video-lessons
o Teme "Hemeramasr" 05.03.2025 .

https://interneturok.ru/

69 KonTpomasnas pabota o Teme
"Hemertayuisr" 06.03.2025
A . https://resh.edu.ru/

70 ;Sa;m pesyHZTaTOBOKOHEEOHBHOH 07.03.2025 https://iu.ru/video-lessons
PabOTRL, KOPPEKIHA OIIHBOK o https://interneturok.ru/
ITonosxeHne METAIIOB B
[Teproueckoil cucTeMe XUMHYECKUX https://resh.edu.ru/

71 aneMeHTOoB. OCOOCHHOCTH CTPOCHUS https://iu.ru/video-lessons

12.03.2025 .
ANIEKTPOHHBIX 000JI0YEK aTOMOB https://interneturok.ru/
METAJIJIOB
O6mue dusznyeckue cBOMCcTBa https://resh.edu.ru/

72 MeTasioB. [IpuMeHeHne METaIoB B 13.03.2025 https://iu.ru/video-lessons
OBITY U TEXHUKE T https://interneturok.ru/

https://resh.edu.ru/

73 Crnase MeTamios. Kopposas https://iu.ru/video-lessons
METaJJIOB 14.03.2025 .

https://interneturok.ru/
https://resh.edu.ru/

74 Pemenue 3ana4 pa3anyHbIX TUIIOB 10.03.2025 https:.// i_u.ru/video—lessons

https://interneturok.ru/

75 DIEeKTPOXUMHUYECKUH Psii HAPSKEHUI https://resh.edu.ru/
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MeTauioB. O6mmue crocoobt 20.03.2025 |  https://iu.ru/video-lessons
IIOJIy4ECHUS METaJUIOB https://interneturok.ru/
OO0mas xapakrepucTaka Metauios | A-

rpymibl [leproandeckor cucTemMbl https://resh.edu.ru/
XUMHUYECKHX 3ieMeHToB. Harpuii u I

76 . https://iu.ru/video-lessons
KaJui: onydeHue, (pu3ndeckue u 21.03.2025 httos:/finterneturok ru/
XUMUYECKHE CBOWCTBA, IPUMEHEHHE bs. :
MPOCTBIX BEIIECTB U UX COCTMHECHUIN
O6mras xapakrepructika Metaios |1A-
rpynisl [leproandeckor cucTemMbl

77 XUMHUYECKUX AJIEMEHTOB. Maruuii u https://resh.edu.ru/
KaJIBIIMI: TIoJTydeHue, Gu3ndeckue u 26.03.2025 | https://iu.ru/video-lessons
XHUMHYECKHAE CBOUCTBA, MPUMCHCHHE
MIPOCTBIX BEIIECTB U MX COSAMHECHUI

78 JKEcTKOCTE BOIBI M CLIOCOOEI €€ https://resh.edu.ru/
yCTpaHEHUs 27.03.2025 |  https://iu.ru/video-lessons
A . https://resh.edu.ru/

79 FOMUHHUH: TIOTTYTICHHC, pusmiccine https://iu.ru/video-lessons
U XMMHUYECKHE CBOWCTBA, TPUMEHEHHE 28.03.2025 https://interneturok.ru/
AmdoTepHbIe cBOWCTBA OKCHIA U https://resh.edu.ru/

80 PHAPOKCHIA TIOMIIIA, https://iu.ru/video-lessons
THIPOKCOKOMITIEKCHI aTFOMUHUS, UX 02.04.2025 https://interneturok.ru/
IIPUMEHEHNUE : :

81 p https://resh.edu.ru/

€IIeHUE 33124 PA3IUYHBIX TUTIOB 03.04.2025 | https://iu.rulvideo-lessons
ITpaktnyeckas padota Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 337a4 110 TEME

Moy e 04.04.2025
€TaJUIbl TJIABHBIX MOATPYIII
OO1as xapakTeprUCTHKa METAIJIOB https://resh.edu.ru/

83 MOGOHHbIX HOATPYIH (b-rpymm) https://iu.ru/video-lessons

[lepromyeckoi CUCTEMBI XUMHUYECKUX 16.04.2025

9JICMCHTOB

https://interneturok.ru/
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84

duznueckre U XUMHUUYECKHAE CBOUCTBA
XpOMa M €ro COeIUHEHUN, UX

https://resh.edu.ru/
https://iu.ru/video-lessons

IIPUMEHEHUE 17.04.2025 https://interneturok.ru/
Baknelmue coeIMHEHNS MapraHIa. https://resh.edu.ru/

85 [TepmanranaT xanms, ero 18.04.2005 https://iu.ru/video-lessons
OKHCJINTENbHBIC CBOMCTBA T https://interneturok.ru/
duznueckre U XUMNYECKUE CBOUCTBA https://resh.edu.ru/

86 xKenesa v ero coequaenuil. [Tomyuenne 93.04.2025 https://iu.ru/video-lessons
Y PUMEHEHHE CIUIaBOB XkKeJe3a e https://interneturok.ru/
duznueckre u XUMHUYECKHE CBOUCTBA https://resh.edu.ru/

87 MEIH U €€ COeqUHEHNH, NX https://iu.ru/video-lessons
MIPUMEHEHNE 24.04.2025 https://interneturok.ru
(DI/I3I/I‘—IeCKI/Ie Hu XI/IMI/I‘-IGCISI/IG CBOHCTBA https://resh.edu.ru/
LIMHKA ¥ €r0 COCIUHEHUN, UX ) -

88 i https://iu.ru/video-lessons

e”genue. ' mapokcoko €eKC ;
TPHMEHEHHE. L HAPOKCOKOMILICKC! 25.04.2025 https://interneturok.ru/
LIUHKA
[TpakTruueckas padota Ne 8. Pemienne
89 3KcnepI/IMeHTaJILHLIX 3a;ay 1o T‘?Me 30.04.2025
MeTauibl TOOOYHBIX MTOTPYITIT
https://resh.edu.ru/
90 Pemenue 3a1au pa3niMaHbIX TUIIOB https://iu.ru/video-lessons
07.05.2025 https://interneturok.ru/
O06o001Iene 1 CUCTEMATH3aLH https://resh.edu.ru/

91 M3Y4YEHHOT'0 MaTepHasa o TeMe https://iu.ru/video-lessons
" " 08.05.2025 .

MeTtambl https://interneturok.ru/

92 KonTpomnsHas pabota o teme
"Mertayuier" 14.05.2025
An . https://resh.edu.ru/

93 6aJm3 Pe3yJIbTaToB KOHEPOHLHOH 15.05.2025 https://iu.ru/video-lessons
PADOTHI, KOPPEKIHA OTIHOOK o https://interneturok.ru/

94 Pous xumuu B o0ecrieyeHnum https://resh.edu.ru/
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YCTOMYMBOTO pPa3BUTHUS YEIIOBEYECTBA.
ITonsTHE O Hay4YHBIX MCTOJax
UCCIICI0OBAHUS BELIECTB

16.05.2025

https://iu.ru/video-lessons

HaquHe IIPUHOUIIBI OpraHu3aluu
XHUMHUYCCKOT'O IIPOMU3BOJACTBA.

https://resh.edu.ru/

https://iu.ru/video-lessons

% [TpompInIeHHBIE CTIOCOOBI MOTYYEHUS 1 21.05.2025
Ba)KHEHUINX BEIECTB
XHUMHUYECKOE 3arpsi3HEHUE https://resh.edu.ru/

96 OKPYKAaFOIIEeH CpesIbl U eTo 1 17.05.2025 https://iu.ru/video-lessons
MOCIICICTBUS
XHMHS ¥ 3I0pOBBE YEJIOBEKA https://resh. edu.ru/

97 ' 1 https://iu.ru/video-lessons
JlexapcTBEHHBIE CpPE/ICTBA 20.05.2025 hitps://interneturok.ru/
Xunns . Polh XUMAR B https://resh.edu.ru/

98 ’ . 1 https://iu.ru/video-lessons
o0ecIieyeHn Y MUIEBOI 0€30IIaCHOCTHA 21.05.2025 https-//interneturok.ru/
KocMmernueckue u mapdromepHsie https://resh.edu.ru/

99 1 https://iu.ru/video-lessons
cpencrBa. beitoBast xumus 21.05.2025 https://interneturok.ru/
XuUMUs B CTPOUTENbCTBE. BaxkHeiine https://resh.edu.ru/

100 CTPOUTEIBHBIC U KOHCTPYKIIMOHHBIE 1 29 05.2025 https://iu.ru/video-lessons
MaTepuaibl T https://interneturok.ru/
XuMHS B CEILCKOM XO3SMCTBE.

101 Oprannyeckue U MUHEpaIbHbIE 1 hitps://resh.edu.ru/

23.05.2025 | https://iu.ru/video-lessons
ynoopeHus

102 Cucremaru3zanus 1 0000IIeHIE 3HAHUN 1
10 TEME 24.05.2025

OBUIEE KOJIMYECTBO HACOB I1O 102

I[TIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYHEHUKA

METOIANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

U ®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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