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MHNOACHUTEJBHASA 3AIINCKA
PabGouass mporpaMmMa 1O XWMHUU Ha YPOBHE CpelHEro oomero oOpa3oBaHUS
paszpabotana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHuun
B Poccuiickoii ®enepanun», TpeOOBaHUN K pe3yibraraM OCBOSHUS (eaepalbHON
oOpaszoBarenbHOM  mporpaMMmbl  cpeaHero  obmiero  obpasoBanusi(POIlI  COO),
npeacTaBIeHHbIX B DenepaabHOM rocyaapcTBeHHOM obOpazoBarenbHoM ctangapre COO, c
yuérom Konuenuuu mnpenojaBaHusi y4eOHOro mnpeaMera «XuMHsS» B 00pa3oBaTENbHBIX
opranm3anusax Poccuiickoit ®exepanuu, peamu3yiOIIMX OCHOBHBIE 00pa30BaTEIIbHBIC
[IpOrpaMMbl, U OCHOBHBIX NOJIOKEeHUN «CTpareruu pa3BuTHs BocnutaHus B Poccuiickoit
®enepauuu Ha nepuon 10 2025 rona» (Pacnopsxkenue IlpasurensctBa PO ot 29.05. 2015 Ne
996 - p.).
XuMHUS Ha YpOBHE YIIIyOJIEHHOTO HW3YyYEHHsI 3aHUMAeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAYYHOTO oOpa3oBanus ywamuxcs 10-11 kmaccoB. M3yuenue mnpenmera,
peasimzyeMoe B YCIOBUSAX TU((EpSHIMPOBAHHOTO, TPOPUIBHOTO OOYYEHHUS, TPHU3BAHO
obecrneunTh 0011e00pa30BaTENbHYIO U OOMIEKYIBTYPHYIO MOJTOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOAUMYIO JUIS aJalTalud UX K OBICTPO MEHSIOIIUMCS YCIIOBHSM JKM3HU B COLIMYyME, a
TaKXe JJIs MPOJIOJDKEHUST 00y4YeHHsI B OpraHMU3alusIX MpodecCHOHATbHOIO 00pa30BaHUs, B
KOTOPBIX XUMHS SIBJISIETCSL OTHOW U3 MPUOPUTETHHIX TUCIUILINH.
B mporpamMme mo xumuu Ha3zHaueHHE NpeaMeTa «XHUMHs TMOJIy4aeT MOAPOOHYIO
MHTEPIIPETAlMI0 B COOTBETCTBUM € OCHOBomojararomumu nojoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COIep aHHs, Pe3yJbTaToB OOy4eHHs W TpeOOBaHUU K
YPOBHIO TOJIOTOBKHM BBIMTYCKHUKOB. (CBHJIETEIILCTBOM TOMY SBISIOTCA  CIIEAYIOLIUE
BBITIOJTHSIEMBIE TTPOTPAMMOI 0 XUMHUU (DYHKIIUU:
¢ NHGOPMAITMOHHO-METOAMYECKasA, peajan3alusi KOTOpoil oOecreyrBaeT IMOJIydYeHue
MIPEJICTaBICHUS O LIEJAX, COAEpHKAHUU, OOIIel cTpaTeruu 00ydeHus, BOCIIUTAaHUS U
pa3BUTHUS OOy4alOIIMXCA CpEACTBAMH TpeaMeTa, HM3yd4aeMoro B  paMKax
KOHKPETHOTO MPO(UIIs;
® OpraHU3allMOHHO-TIJIAHUPYIOIIas,  KOTopas  MpeaycMaTpUBAaeT  ONpEJeNICHHUE:
MPUHIIMIIOB CTPYKTYPUPOBAaHUS M TMOCIEAOBATEILHOCTH H3yYeHHUS Yy4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KAueCTBEHHBIX €r0 XapaKTEPUCTHK; MOIXO0J0B K
(hOpMHUPOBAHUIO COJIEPIKATENHHON OCHOBBI KOHTPOJS U OIEHKH 00pa30BaTEIbHBIX
JOCTUKEHUM 0Oydaroluxcsi B paMKax HTOrOBOM arrecTaluu B (opMe eIUHOTO
rocyapCTBEHHOTO IK3aMEHa M0 XUMHUH.
[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:
® YCTAHABJIMBAeT WHBApHMAHTHOE MPEAMETHOE COJAEpKaHMe, o00sf3aTeabHOe IS
M3YYCHHUS] B paMKaxX OTIENbHBIX MpoQuiel, MpeaycMaTpuBaeT paclpeaeieHue u
CTPYKTypUpOBaHHE  €ro MO  KJaccaMm, OCHOBHBIM  COJEpaTelbHbIM
TUHUSAM/pa3aenam Kypca;
® 1aéT TPUMEpPHOE pacmpeieseHne Y4eOHOro BpPEMEHH, PEKOMEHAYeMOro s
M3Yy4YEHUS OT/ACIbHBIX TEM;

e [Ipe/ylaraeT MPUMEPHYIO IOCIEN0BAaTeIbHOCTh HM3y4eHHUS y4yeOHOro marepuaia ¢
y4€TOM JIOTUKM TIOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX M MEKIPEAMETHBIX
CBsI3EH;

® 1aéT METOJIMYECKYI0 HWHTEpIpeTalMio Iiesied W 3ajJad HM3ydyeHus IpelMera Ha
yrayOa€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHErO
obmero  oOpa3oBaHUs, COAEPKATETBHOW  XApAaKTEPUCTHKH  IJIAHUPYEMBIX
Pe3yJIbTaTOB OCBOCHUS OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMBbl CPETHErO OOILEro
o0Opa3oBaHus (JUYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TaAKXKE C YIETOM



OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHBIX IEUCTBUN 00YUYaIOLIErOCs IO OCBOCHUIO
coJiepKaHusl IpeaMeTa.

[lo Bcem Ha3BaHHBIM MO3ULMUSAM B NPOrpaMMe€ MO XHUMHHM HPEIyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOyueHHEeM XHMMHU Ha YPOBHE OCHOBHOTO oOmIero oOpaszoBaHus. 3a
npejiejgaMu  YCTaHOBJIEHHOM MPOrpaMMON 1O XUMHH 00s3aTeNbHOM (MHBapUaHTHOMN)
COCTABIISIIOLICH COAepKaHUs y4eOHOro mpeaMeTa «XUMHs» OCTaéTcsi BO3SMOKHOCTD BbIOOpa
€ro BAPUATHUBHOW COCTABISIOIIEH, KOTOpas MAOJDKHA ONPEINEHAThCA B COOTBETCTBHM C
HaIpaBJICHUEM KOHKPETHOTO MPOGUiIst 00yueHHs.

B cootBerctBuu ¢ koHuentyadbHbIMH MoJoxeHusMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro W yriayOon€HHOrO ypoBHeW B cucreMe Au(QepeHIupoBaHHOTO
oOyueHHusi Ha YpPOBHE CpEIHEro o0Iiero oOpa3oBaHUS XHWMHUS HAa YPOBHE YIiyOJaEHHOIO
U3Y4YEHHsI HAlpaBiIeH HAa pealM3alUil0 IPEEMCTBEHHOCTH C IOCIEAYIOLIMM 3TalloM
MOJIyYEHUsI XUMHUYECKOr0 00pa3oBaHUs B paMKax H3YYEHHUS CIECHUATIbHBIX E€CTECTBEHHO-
HAy4YHBIX ¥ XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alusaX CPEIHEro MpodeccnoHalIbHOTro
oOpazoBanus. B 9Toil cBA3M u3ydyeHue mpeaMeTra «XUMHUS»  OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacllUpeHHe U YIrIyOJeHHE TEOPEeTUUECKON U IPAKTHUECKOH
MOATOTOBKH O0YYaIOUINXCs, BHIOPABIINX ONpeAenEHHbIA Mpoduiib 00y4yeHus, B TOM YHUCIIE C
MEPCIIEKTUBON IOCIEIYIOMIEr0 MOJIYYEHHUs] XMMHUYECKOro oOpa3oBaHHUsl B OpraHU3allusiX
npodeccuonansuoro obpaszoBanusi. Hapsiny ¢ stum, B cBere TpeboBanuiit ®I'OC COO k
IUTAHUPYEMBIM ~ pe3ysbTaTaM OCBOCHHUS (efepaibHO  00pa3oBaTENbHON  MPOTPaMMBI
cpenHero oOmiero oOpa3oBaHUsl W3YYEHHE MpEAMETa «XUMHUS» OPUEHTHPOBAHO TAKXKE Ha
peleHne 3a1a4 BOCIUTAHMS U COLMAIBHOTO Pa3BUTHs 00ydJaromuxcs, Ha (GOpMUPOBAHHE Y
HUX OOILIEUHTEIJICKTYyalbHBIX YMEHUH, YMEHHH paluoHajIu3anuu Yy4eOHOro Tpylda H
0000IIEHHBIX CHOCOOOB ACATEIBHOCTH, UMEIOMINX MEXIUCIUILTMHAPHBIN, HaIpeAMETHBINA
Xapakrep.

CocraBngomuMy mpeaMera «XUMHsS» Ha YPOBHE YIiyOJIE€HHOTO M3YUYEHMS SIBISIFOTCS
yriyonénnble Kypesl — «Opranndeckas XxuMusi» U «OO01as 1 Heopranudeckas Xumusi». [lpu
OTpesieNIEHUH MOIX0JI0B K OTOOPY U CTPYKTYPHOM OpraHu3alluu COAEpkKaHUs ITHUX KypCOB B
porpamMMme o XMMHuM 3a ocHOBY NpHUHATHI nostoxkeHust PI'OC COO o paznuuusx 6a30Boro u
yrayOaEHHOTO YPOBHEHN HU3yYeHUs peaMeTa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xuMus» 1 «OO0Imas 1 HeopraHuyeckast
XUMUSD» COCTaBIIIET COBOKYITHOCTb NPEIMETHBIX 3HAHUH U yMEHUH, OTHOCALIMXCA K
0a30BOMY YpOBHIO H3y4Y€HHs NpeaMeTa. JTa CUCTeMa 3HAHUU MOJydaeT OmpeenéHHOoe
TEOPETUYECKOE JIOTIOJHEHHE, IO3BOJISIONIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OONbIINMN
00bEM (pakTONMOrMUECKOro Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE M3y4YeHHs HpeaMera
o0OecrieueHa BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEJIWYEHUS O0O0bEMa 3HAHUH O XHMHUYECKUX
9JIEMEHTaX W CBOMCTBAaX MX COCIMHEHHH Ha OCHOBE pacIIUpEeHUss U YriyOneHus
MIPEJICTAaBICHUM O CTPOEHUH BEIIECTBA, XMMHUECKOMN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUS
peakuuii, pacCMaTpUBAaEMBIX C TOYKU 3PEHMSI XMMHMUYECKON KHUHETUKM U TEPMOJUHAMHKHU.
N3ydyenune nepuoauueckoro 3akoHa u Ileproguueckoil cUCTeMbl XUMHYECKHX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOSHUH aTOMA.
XuMuyeckasi CBSI3b OOBACHSAETCS C TOYKM 3PEHMS] SHEPreTUYECKHMX H3MEHEHUN mpu eé
00pa30BaHMM W pa3pylIEHUH, a TAKXKE C TOUYKH 3pEHHs] MEXaHU3MOB €€ 00pa3oBaHUI.
WN3ydyenne TumoB peakumii  gomoniHserca — (GopMHpOBaHHMEM — IpeACTaBICHUN 00
MEKTPOXUMHUUYECKUX MPOIIECCaX U JIEKTPOJIM3€E PacIuIaBOB U PAcTBOPOB BelecTB. B kypce
OpraHMYEeCKON XHMHHM TIpU PACCMOTPEHUM PEAKIIMOHHOM CHOCOOHOCTH COEIMHEHUI
ynensercss 0co0oe BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX APQeKTax, O B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX peaklui.



Oco0oe 3HaueHUE UMEET TO, UTO Ha COJIEp:KaHNE KypCOB XUMHHU YTIyOIEHHOTO YPOBHS
M3YyUYeHHs JJIs1 KJIacCOB ONpenenéHHOro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep MOMOJHEHWH K oOIell cucreMe NpeAMETHBIX 3HAHWUW) OKa3bIBAIOT BIUSHUE
CMEXHbIE IpeaMeThl. Tak, Hampumep, B COACPXKAHUM IpEeAMETa s KJIacCOB XHUMHUKO-
¢dbuzmveckoro npoduis 00JbIIOe 3HAYCHHE OYTyT UMETh 3JIEMEHTHI Y4eOHOr0 MaTepHasa 1mo
obmeit xumun. [lpu u3ydeHHu mnpeaMeTa B JaHHOM CiIydae akIeHT OyJeT cIeliaH Ha
OOIIHOCTH METOAOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPHUIl B XMMHUH U B (U3UKE: aTOMHO-
MOJICKYJISIpHAsi T€OopHs (MOJEKYJsipHas Teopus B (pU3HKe), 3aKOHBI COXPAHEHUS MAacChl U
SHEPIUM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIM3a, MPEACTABICHUS O CTPOCHUU BELIECTB U
Ipyroe.

B TO Xe Bpems B colep)KaHUU MpeAMeTa s KJIacCOB XHUMHKO-OMOJIOTHYECKOIrO
npodwmis OONbIIMK yIeNbHBIA BeCc OyAeT MMETh OpraHuueckas Xumus. B sTom ciyuae
MPEIOCTABIIACTCS BO3MOXKHOCTh Ui 0Oojiee OOCTOSTENHHOTO PACCMOTPEHHS] XMMHUYECKOM
OpraHU3alK KJIETKU KaK OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K TPUMEpY,
TaKhe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIU/IbI, OCJIKH, YIIIeBOIbl, HYKICHHOBBIE KUCIOTHI U
npyrue. IIpu 3TOoM 3HAaHMSA O COCTaBe M CBOMCTBAX IPEACTABUTENIECH OCHOBHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB CIIY>KaT OCHOBOM ISl U3YUEHHUS CYIIHOCTH MPOLEeCCOB (OTOCHHTE3A,
JbIXaHUS, TUILEBAPEHHUS.

B mtane dbopMupoBaHusS OCHOB Hay4YHOIO MHUPOBO33PEHHS, OCBOCHHS OOIIECHAYYHBIX
METOJIOB IO3HAHUS U OMNbITa IPAKTHUYECKOTO NPUMEHEHHS HAay4HbIX 3HaHUM H3yyeHHE
npenMera «XuUMHUS» Ha YriayOJIEHHOM YPOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SX C
Y4eOHBIMH TIpEJMETaMH, BXOISAIIMMU B COCTaB TPEAMETHBIX obsacteil «EcTecTBeHHO-
Hay4yHBIE MTpeIMeThI», «MaTtemaTrka 1 uHpopmaTukay u «Pycckuil S3bIK U IUTEpaTypay.

[Ipu uzydenun yueOHoOro npenmMera «XuUMHs» Ha yrIyOJIEHHOM YpOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeAHero oOmiero oOpa3zoBaHusi (Ha 0a30BOM YpOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYUMOCTHU SIBISIETCS (POPMHpPOBAHUE OCHOB HAayKH XMMHH KaK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKOW JEATENbHOCTH YEJIOBEKa U OIHOIO H3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. Pemienue »Tol 3agaud Ha YriIyOJIEHHOM YpOBHE
U3Y4EHHUs MTPEAMETA IPEAIIOIIAraeT peaan3aluio TaKuX LeeH, Kak:

¢ (opMHpOBaHUE NPEACTABICHUIN: O MaTEpPUAIbLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTAX
U MO3HABAa€MOCTU SIBJIEHUN MPHUPOJABI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ Benyllel poiu B 00eCleYeHUH YCTOHYHMBOTO pa3BUTHs YEeOBEYECTBA: B
pelIeHnr podsieM AKOJIOTMYECKOM, SJHEPreTHYeCKON U MUILEBOM 0e30M1acHOCTH, B
Pa3BUTUH MEIULIMHBI, CO3JaHUN HOBBIX MaTEPHUajIOB, HOBBIX NCTOUYHUKOB 3HEPIHH,
B o0ecrneyeHuH palMOHAIBHOIO MPHUPOAONOIL30BaHUSA, B  (OPMUPOBAHUU
MHUpPOBO33pEHUSI W 0OLled KyJabTypbl 4eEJIOBEKa, a TakXke SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3JJ0POBBIO U IIPUPOTHON Cpelie;

® OCBOCHHME CHCTEMbl 3HAHUW, JIEKAIMX B OCHOBE XWUMHYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAJIbHBIX IMOHATUH, 3aKOHOB WU
TEOpUN XMMHH, COBPEMEHHBIX MPEACTABIEHUN O CTPOSHHH BEIECTBAa Ha Pa3HbIX
YPOBHSIX ~ —  aTOMHOM,  HMOHHO-MOJIEKYJSIPHOM,  HAJIMOJIEKYJSIPHOM, O
TEPMOJUHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHUYECKOM DPAaBHOBECHM, PAacCTBOpaxX M JUCIEPCHBIX CHCTeMax, 00
OOUIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO IPOU3BOJCTBA;

e popMupoBaHHE Yy O0OyYarOIIMXCS OCO3HAHHOTO TIOHMMaHUs BOCTPEOOBAHHOCTHU
CHCTEMHBIX XMMHUYECKHX 3HAHHUN JUIsi OOBSICHEHHUS KIIOUEBBIX HICH U MpobdiemM
COBPEMEHHOM XUMUH, Ui OOBACHEHUS U MPOTHO3WPOBAHMS SIBICHUN, UMEIOIINUX
€CTECTBEHHO-HAYUHYIO TPHUPOAY; T'PAMOTHOTO pELICHUs MpOOJeM, CBA3aHHBIX C



XUMHEH, MPOrHO3UPOBAHMS, aHaldu3a M OLEHKH C TMO3HIMHA HKOJIOTMYEcKOi
0€30MacCHOCTH TOCJEICTBUN OBITOBOM W MPOU3BOJCTBEHHOW JEATEIHHOCTH
YelloOBeKa, CBS3aHHOW C XHUMHUYECKUM IPOU3BOJACTBOM, UCIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;

e yIUIyOJIeHUE TIPEJCTABICHUH O HAyYHBIX METOJaX IMO3HAHHS, HEOOXOMUMBIX IS
MpUOOpETEeHUsT YMEHHIl OpHUEHTUPOBAThCSA B MHUpPE BEIIECTB U OOBSCHEHUS
XUMHUYCCKUX ﬁBHeHHfI, HMCIOIUX MCCTO B IIPUPOJC, B HpaKTHHCCKOﬁ ACATCIIbHOCTHU
Y TIOBCEJITHEBHOM JKU3HH.

B muane peanm3zanuu mEepBOOYEPETHBIX BOCIHUTATENBHBIX U Pa3BUBAIOMIMX (DYHKIHMNA
LEJIOCTHOM CHCTEMBI CpEHEro 00IIero 00pa3oBaHUs MPU U3YUYECHUU MpeaMeTa «XUMHUs Ha
yrIIyOJIEHHOM YpOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT TAKHE LN U 33a]]a4H, KaK:

® BOCIIUTaHUE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBIICHWH TNPUPOJBI, YBAXECHUSA K
MpOLIeCCy TBOpPUYECTBA B 00JACTU TEOPETUUYECKUX M MPUKIIATHBIX HCCIECTOBAHHUMA B
XUMHH, (OPMUPOBAHWE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBALIMU K OOYyYEHUIO U TMO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICYETIOBEUECKUX [IEHHOCTEH;

® DA3BUTUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPUYCCKHUX
CHOCOOHOCTEH 0Oydaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caMo00pa30BaHUI0 U HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHEIIHOMN
npodeccHoOHATbHON ¥ OOIIEeCTBEHHOU eATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

¢ opMHpOBaHNE YMEHHMH W HABBIKOB Pa3yMHOTO IPHPOJIONONIB30BAHMS, Pa3BUTHE
OKOJIOTUYECKOW  KYJIbTYpPhl, TPHOOPETEHUE OIbITa  OOIIECTBEHHO-TIOJIE3HOM
AKOJIOTHUECKOH J1eATeIbHOCTH.

OO1iee 4nca0 4acoB, MPEIYCMOTPEHHBIX JJI1 U3YYEHUs XMMHMM Ha YIriyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctanisier 204 yacos: B 10 kmacce — 102 yvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEIO).



COJAEPKAHUE OBYYEHUA
10 KITIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer W 3Ha4YeHHWE OPraHUYECKOW XHWMHUH, NPEACTAaBICHHE O MHOT000pa3uu
OpPraHUYECKUX COCAUHECHUN.

DJNEeKTPOHHOE CTPOCHHE aTOMa YIJepoja: OCHOBHOE M BO30YXIEHHOE COCTOSIHUSA.
BanenTtHsle BO3MOXKHOCTM aToOMa yriepoja. XHMHUYECKas CBSI3b B OPraHMYECKUX
coequHeHUsX. Tumbel THOpMAM3aLMK AaTOMHBIX opOuTaneil yriepoma. MexaHU3MBI
0o0pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIM UM JOHOPHO-aKLENTOPHbIM). Tumsl
NEPEeKPBIBAaHUS aTOMHBIX OpOHTajel, 6- U m-cBa3u. OQUHApHASA, ABOMHAS U TPOMHAS CBA3b.
CriocoObl pa3peiBa CBA3€ B MoJeKyjgax opraHuuyeckux BemecTB. [loHsTue o cBoOOIHOM
paaukaie, Hykieoduiie u 3nekrpodure.

Teopuss crpoenuss opranmyeckux coenuHeHuii A.M. byTiiepoBa U COBpeMEHHBIE
MPEJCTABICHUSI O CTPYKType MOJEKyJl. 3HauyeHUE TEOPUM CTPOEHUS OpPraHUYECKUX
coeauHeHuil. MonekynspHble U CTpYKTypHble (GopMmyibl. CTpyKTypHbIE (OPMYIIbI
pa3IMYHBIX BUJOB: Pa3BEpHYyTas, COKpalléHHas, ckeneTHas. VM3omepus. Buael mzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. OJIEKTPOHHBbIE 3(PQPEKTHl B MOJEKYJaX OpraHMYeCKuX
CoeMHEHUH (MHAYKTHBHBIN U ME30MEPHBIH () (HEKThI).

IIpencraBnenne o  kiaccuukauum  opraHMyeckux  BemiectB. [lonstue o
¢bynkunonansHOM rpymme. ['omomorus. ['omonormyeckwe psapl.  CucremaTHueckas
HOMeHKIaTtypa opranundeckux coeaunenuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIHHBIX
IIpEACTaBUTENEH.

OcobenHoctn W Kinaccu(uKauuss  OpraHMdeckux  peakuuil.  OKHCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMUU.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUYEHMSI BEILIECTB U UX MPEBPAILECHUN: O3HAKOMIICHUE
c oOpa3uamMu OpraHMYECKMX BELIECTB W MaTepuajaMd Ha HUX OCHOBE, OIBITHl 10
MIPEBpAIllEHUIO OPraHMYECKUX BEIIECTB NpU HarpeBaHUM (IUIaBJICHHME, OOYIJIMBaHHE U
rOpeHue), KOHCTPYUPOBaHHE MOIENIEH MOJIEKYJl OPraHUYECKUX BEILECTB.

Yriaesoaopoasl.

Ankanpl. ['oMonormyeckuii psij ajnkaHoB, oOmias ¢opmyna, HOMEHKIATypa W
u30Mepus. DJEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYl ajJKaHoB, SpP°-
ruOpuan3aIys aTOMHBIX OpOUTanel yriaepoaa, 6-cBsi3b. @U3NUECKUEe CBOMCTBA alKAHOB.

XUMUYECKHME  CBOMCTBA  QJKAaHOB:  PEAKUUM  3aMELICHUsS,  W30MEpPU3ALNH,
NerUIpUpPOBaHMs, LIMKIN3aLKU, TUPOJIN3a, KpeKUHra, ropeHus. [Ipeacrasienue o MexaHu3sme
peakuuil paguKaaIbHOTO 3aMEILEHUS.

Haxoxnenue B mpupose. CriocoObl MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

[Muknoankansl. O6mmas Gopmysa, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH CTPOCHUS
U XMMHUYECKUX CBOMCTB MalbIX (LIMKJIOMpPOMNAH, MUKIOOyTaH) U OOBIYHBIX (LMKJIIOTIEHTaH,
IIUKJIOT€KCaH) UKI0aIKaHOB. CriocoObl MOMTyYyeHHs U MPUMEHEHHUE IUKII0ATKaHOB.

Ankenpl. ['oMmonormueckwii psim  ankeHoB, oOmas ¢Gopmyna, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOGHHME MONEKY] AalKEHOB, SP2-THOpUAM3ALMS
aTOMHBIX OpOUTaJe yriepoja, o- u m-cBsi3u. CTPYKTYpHas U TeOMeTpuyecKast (IIUC-TPpaHC-)
nzoMepust.  PDuznueckue  CBOMCTBA  ANKEHOB. XUMHYECKME  CBOMCTBA:  PEAKIUHU
MPUCOEANHEHNS, 3aMEIIECHUs B O-TIOJIO’)KEHUE MpPHU JBOMHON CBSI3M, NOJUMEpU3ALUH U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakllMy Ha JBOWHYIO CBsI3b. CIIOCOOBI
MOJIy4YEHUs U TIPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus — ankaaueHoB — (CONpsKEHHbBIE,  M30JMPOBAHHBIE,
KymynupoganHvle). (OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHUS W XWMHYECKUX CBOWCTB



COINPSKEHHBIX JUEHOB, 1,2- n 1,4-npucoenunenue. Ilonmumepusanus conpsyKEHHBIX IUEHOB.
CriocoObl MosTy4eHus U IpUMEHEHHUE allKa/IueHOB.

Anxunbl. ['omMonoruuyeckuii psaa ankuHOB, oOmas QopMmyna, HOMEHKIAaTypa u
n30Mepus. OJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKHWHOB, SP-
ruOpuau3anyst aTOMHBIX — opOuTaneid yriepoma. @Dusnueckue CBOMCTBA  aJIKWHOB.
XHWMHYECKHE CBOMCTBA: pEAKUUMU NPUCOCAUWHEHHUs, JAUMEpPU3alUd U TPUMEpHU3ALUH,
okucieHus. KHCIIOTHbIE CBOWCTBA QIKUMHOB, HMMEIOIIUX KOHLEBYKD TPOWHYIO CBS3b.
KauecTtBeHHbIe peakiy Ha TPOHHYIO cBsI3b. CIIOCOOBI MOJIy4YeHHUsI U IPUMEHEHUE aJIKMHOB.

ApoMaTHyecKre YriieBoJoponbl (apeHsl). ['omonormueckuil psm apeHoB, oOImas
dbopMyna, HOMEHKJIATypa M H30MEpHs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MoJIeKyibl OeH3oma. du3ndeckne CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30J1a U €Tro
TOMOJIOTOB: DPEaKIMH 3aMelIeHUS B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJHKale,
peakiMu  TPUCOCIMHEHUS, OKHCIeHHEe TomojoroB Oensomna. IlpencraBinenue 00
OpUEHTHUPYIOIIEM JCHCTBUM 3aMeCTUTENe B OEH30JbHOM KOJbIE HA MpPUMEpE aTKUIbHBIX
panuKaioB, KapOOKCHIbHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB T'aJIOTCHOB.
Oco0OeHHOCTH XMMHYECKUX CBOWCTB cTupona. llomumepusanus crupona. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIE€BOJA0POIOB.

[Tpupoansriii ra3. [Tonyrueie HedTsHbIE Ta3bl. HedTh 1 e€ mpoucxoxaeHue. KameHHbrit
yrojib U TMPOAYKTHI ero mepepaboTku. CrocoObl mepepaboTku HeTH: MEePEeroHKa, KPEKHHT
(TepMuUecKHii, KaTanuTH4ecKuii), pudopmunr, nuponus. [IpoaykTsl nepepadoTku HEPTH, UX
IIPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKIY pa3IMYHBIMU KJacCaMu yri€BOJ0POJIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOT€HIIPOU3BOIHBIX YIVIEBOAOPOI0B. Peakuuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIly, HUTPOTPYIILY, LIUAHOTPYIIy, aMUHOrpymmy. JlelicTBue Ha
raJIOTEHIIPOM3BOJIHBIE BOJHOIO M CIUPTOBOrO pacTBopa Mwiénouyn. B3aumoneicTBue
JUTAJIOT€HAJIKAHOB C MarHhueM M LHUHKOM. [IoHSATHE 0 MeTaruioOpraHnyecKuX COEIUHEHUSX.
Hcnonp30BaHne rajloreHIPOU3BOJHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE WU IPU CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCrepuMEHTAJIbHbIE METOJAbl M3YyYEHHs BEUIECTB M MX MPEBPALICHUI: H3ydyeHUe
(Gu3MYeCKUX  CBOMCTB  YIJI€BOJOPOAOB  (PacTBOPHUMOCTH), KAuyeCTBEHHBIX  peaKIUi
YTJIE€BOJOPOAOB pPa3IMUHBIX KjaccoB (oOeciBeunBaHME OpOMHOW WJIM HOJHON BOJBI,
pacTBOopa I€pMaHraHara Kajus, B3aUMOJAEHUCTBHE alETHWIEHA C aMMHAa4HbIM pacTBOPOM
okcuga cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIIepo/ia M BOJOPOJa B OPraHMUECKHX
BELIECTBAX, MOJYYEHUE JTUJIEHA U U3YyYEHHUE €r0 CBOMCTB, 03HAKOMJIEHHE C KOJUIEKIUSAMU
«Hedtb» m «Yromp», ¢ oOpa3mamu ImjacTMacc, KaydyyKoOB M PpE3HMHbI, MOJECIUPOBAHHE
MOJIEKYJI YTJIEBOJOPOOB U FAJIOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHeHUsl.

[IpenenvHble onHOaTOMHBIE CUPTHL. CTpoeHHE MOJIEKYN (Ha IpuUMepe MeTaHosa U
sTaHona). ['omomornueckuit psia, oOmas ¢opmyna, H30Mepusi, HOMEHKIaTypa |
knaccupukanus. Guznyeckre cBOMCTBA MpeAETbHBIX OJHOATOMHBIX CIHPTOB. BomoponHsie
CBSA3M MEXJIy MOJIEKYJaMH CHUPTOB. XHMHYECKHE CBOWCTBA: pEaKIMH 3aMelleHus,
NETUApaTaliy, OKUCIICHMs, B3aUMOJEHCTBUE C OPraHUYECKUMU W HEOPraHWYECKUMU
kucioramu. KauecTBeHHass peaknuss Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE JTaHOIA H
METaHOJIa Ha OpraHu3M desjoBeka. CrocoObl MOMy4YeHHsS U TNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

IIpoctbie 3¢dupsl, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3MUECKUX U
XUMHYECKHUX CBOMCTB.

MHOroaTtoMHbl€ CHMPTHl — ATWJICHIVINKOIb U TIULEpUH. Pu3nuecKkne U XMMHUYECKUE
CBOMCTBA: PEAKIMM 3aMEILIEHUs, B3aUMOJCIHCTBHE C OPraHUYECKMMH W HEOPTraHMYEeCKHUMHU
KHCIIOTaMH, KayeCTBEHHas peaklMs Ha MHOroaToMHble cnupTel. IlpencraBinenue o
MEXaHM3Me peakuuil HyKiIeo(UIbHOro 3aMelieHus. JlelicTBMEe Ha OpraHu3M 4eJOBeKa.
CriocoObl MosTy4eHus U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.



®enon. CTpoeHUE MOJEKYIBI, B3aUMHOE BIMSHHUE THIPOKCOTPYIIHBI U OSH30JBHOTO
snapa. dusmdeckue cpoictBa (deHonma. OCOOCHHOCTH XHUMHUYECKUX CBOWCTB (peHOIa.
KayectBennsle peakuuu Ha ¢enon. Tokcuunocts ¢enona. CrocoObl MOMyYeHHS U
npuMeHnenue penona. denondopmaibaeruaHas cMoJa.

KapOonunbHble coequHEHUs — albJeTUAbl U KETOHBL. JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyMIbl. ['oMONOrH4YecKkrue psabl adbIACTUIOB U KETOHOB, oOIIas ¢opmyIa,
n3oMepuss U1 HOMeHKiIarypa. PU3nuecKkue CBOMCTBA AJIBIECTHU/IOB U KETOHOB. XHWMHUYECKHE
CBOIMCTBa aJbJETHJIOB M KETOHOB: peakuuu MpucoearuHeHus. OKHCICHHE allbJIeTHI0B,
KaueCTBEHHBIC PEAKIUU Ha anbaeruapl. CriocoObl OMyYeHUS U TMPUMEHEHUE aJIbJICTHIOB U
KETOHOB.

OAHOOCHOBHEIE TIPE/IebHBIE KAPOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOSHUST MOJICKYJT
KapOOHOBBIX KHUCJIOT. M3omepus u HoMeHKIaTypa. PU3HMYECKHE CBOMCTBA OJHOOCHOBHBIX
MpeIeIbHBIX KapOOHOBBIX KHCJIOT. BOMOpOMHBIE CBSI3U MEXKIY MOJEKYJIaMH KapOOHOBBIX
KHCJIOT. XUMHYECKHE CBOMCTBA: KHUCJIOTHBIC CBOWCTBA, PEaKIUs dTepUDUKAIINN, PEAKIIUU C
y4acTHEeM YTIIeBOAOPOAHOro paaukana. OcCoOEHHOCTH CBOMCTB MYpPaBbUHOM KHUCIIOTHI.
[TonsaTHe O TPOUZBOAHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax. MHoroodpasme
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEJEIbHBIX U apOMATUYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHUCIIOT, THAPOKCHKApPOOHOBBIX KHCJIOT. IIpemcraBuTeNn BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€APUHOBAs, MAJIbMUTHHOBAS, OJICUHOBAS, JUHONEBAS, JIUHOJIEHOBAS.
KucnoThl. CriocoObl MOTYYeHHS U IPUMEHEHHE KapOOHOBBIX KHUCIOT.

Cnoxubsie d¢upsl. ['omonorumdeckwii psa, oOmas ¢opmyna, w#30Mepuss U
HOMeHKIaTypa. dusnueckne U XUMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIOW M IIEIOYHON
cpene.

Kupsi. Ctpoenue, Gu3ndecKkre 1 XMMUYECKHE CBOWCTBA YKMPOB: THIIPOJIN3 B KHCIIOH U
menodHoi cpepe. OCOOSHHOCTH CBOWMCTB KHPOB, COACPIKAIMIUX OCTATKU HEMPEACTbHBIX
YKUPHBIX KUCIIOT. JKHpBI B IpUpOIE.

MpbL14 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIIEE ACHCTBHE.

OO6miass xapaktepucThka yrieBojoB. Kiaccudukanus yrneBogoB (MOHO-, AW- U
norcaxapuasl). MoHOocaxapuibl: TII0K03a, (PpyKTO3a, TamakTosa, pudo3a, Ae30KCupruoo3a.
dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
TJIFOKO3BI: PEAKIMM C YYaCTHEM CIHUPTOBBIX W QJIbJCTUAHOW TPYII, CIOHUPTOBOE H
MOJIOUHOKHCTIOe Opoxenue. [IpumMeHeHHe TIIOKO3bI, €€ 3HAYeHHE B KU3HEAEATEIHbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JiakTo3a. BoccraHaBiuBaroume u
HEBOCCTaHAaBIIMBAIOUIME Aucaxapuabl. ['maponu3 aucaxapunoB. HaxoxxneHue B mpupone u
npuMenenue. [lomucaxapuapl: Kpaxmai, TITUKOTeH U 1eJUTi0s103a. CTpoeHne MaKpOMOJIEKYIT
KpaxMaja, TJIMKOT€Ha M Ueunono3bl. Du3nmdeckne CBOMCTBA KpaxMajda U IEJUTIOJIO3bI.
XUMUYECKUE CBOMCTBA Kpaxmasa: THAPOJIU3, KAUECTBEHHAs! peaklUs C HOJIOM. XMUMHYECKHE
CBOMCTBA WEJUIIONO3bI: THAPONU3, TonydyeHHue dpupoB wnemtonosbl. [loHsTHe 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, al[€TaTHBIN MIEK).

DKCNepUMEHTAIbHBIE METO/IbI U3YUEHHS BEILIECTB U UX MPEBPAILCHUI: paCTBOPUMOCTh
pa3IUYHBIX CIIUPTOB B BOJIE, B3aMMOJICHCTBHE 3TAaHOJA C HATPHUEM, OKHCIICHHE STHUIIOBOTO
CoupTa B albJETU] Ha PACKAIEHHOW MEIHON MpPOBOJIOKE, OKHCIEHHE 3TUJIOBOTO CIUPTA
JTUXPOMATOM Kayusi (BO3MOYKHO HMCIIOJB30BAHKE BUIEOMATEPHAIIOB), KAUECTBEHHBIE PEAKITHH
Ha anpaerunsl (¢ rugpokcunom auammuHcepedpa(l) u rumpokcumom memu(ll)), peaxius
mmrnepuna ¢ ruapokcuaoM meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/ICHICTBIE pacTBOpa TIIOKO3bI ¢ Tuapokcuaom meau(ll), B3anmoneiicTBue kpaxmania ¢
MOJIOM, PEIIeHUE IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMaM «CrupThl U heHob», «KapOoHOBBIE
KUCTOTHI. CIOXHBIE YPUPBD.

A3oTcoaep:xaliue OpraHudeckue coeIuHeHusl.

AMUHBI — OpraHM4YecKWe NpPOW3BOJHBIE aMmMuaka. Kraccudukanus aMHHOB:
anudaTHIeCKue M apoMaTHYEeCKue; TMEePBUYHBIC, BTOPUYHBIE M TpeTudHble. CTpOCHHE
MOJIEKYJI, 0011ast popMysia, H30MEpHs, HOMEHKIIATypa U (PU3NUECKHE CBOMCTBA. XUMHUECKOE



CBOMCTBa anu(aTH4ecKuX aMHHOB: OCHOBHBIE CBOMCTBA, aJIKWIMPOBAHHUE, B3aWMOJICHCTBHE
MIEPBUYHBIX aMUHOB C a30TUCTON KHCI0TON. CONM aIKMIIAMMOHHS.

AHWIMH — TpPENCTaBUTENb aMUHOB apoMaTudeckoro psga. CTpoeHue aHWIMHA.
B3auMHoe BnMsAHUE Tpynn aToMoB B MoJjiekyje aHuiInHa. OCOOEHHOCTHM XUMHUYECKUX
cBOicTB aHwIMHA. KauecTBeHHbIe peakuuy Ha aHUIUH. CriocoObl MOIyYeHHUsI U IPUMEHEHUE
anugpaTuuecKkux aMMHOB. [losyueHne aHwInHa U3 HUTPOOEH30J1a.

AmunHokucnotrel. Homenknarypa u uzomepusa. OTtaenbHblEe MPEACTABUTENIH  O-
AMUHOKHCIIOT: TIJIMIMH, aJaHuH. @OU3NYECKHE CBONCTBA aMHMHOKHMCIOT. XUMHUYECKHE
CBOWCTBA AaMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHMYEeCKHX COCAMHEHHH, peakuus
NOJIMKOHJCHCAaluy,  Oo0pa3oBaHWE  MENTUIHOM  CBsA3u.  buosornyeckoe  3HaYeHHE
aMUHOKHCIIOT. CUHTE3 U T'MIPOJIU3 NENTH/I0B.

benkn kak npuponHele nmosuMepsl. llepBuuHas, BTOpUYHAs U TPETHUYHAs CTPYKTypa
0enKoB. XMMHYECKHE CBOWCTBA OCJKOB: THIPOJIN3, IEHATYPALUs, KAUeCTBEHHbBIC PEaKIH Ha
OeNKH.

OKClepUMEHTAJIBHBIE METO/Ibl M3YyYEHUS BEIIECTB U UX IPEBPALLEHUI: pacTBOpEHUE
OenKoB B BOJE, JeHATypalus OelKOB INpH HarpeBaHUM, LBETHbIC pPEaKUUU Ha OCNKH,
pelleHrne OHKCIEePUMEHTAJIbHBIX 3aJad 10 TeMaM «A30TCOJAEp)Kalllue OpraHUYeCcKHe
coequHeHUsA» U «Pacro3HaBaHne OPraHUYECKUX COEAUHEHUN».

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OCHOBHBIE TIOHATHSA XMMHH BBICOKOMOJIEKYJISIPHBIX COSAMHEHHUN: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHAs MOJEKyJspHas macca. OCHOBHBIE

MCTOBI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — MMoJIMMEpHU3alunAa n
IIOJIMKOHACHCAII M.

HOJ'II/IMepHBIe MaTCpHaJbl. IInacTmacchsl (HOJ'II/ISTI/IJ'IeH , IMOJIUIIPOITUJIICH,
MMOJIMBUHUIIXJIOPH A, MMOJIMCTHUPOII, MMOJIMMETHUIIMCTAKpHUJIAT, HOJII/IKap6OHaTI)I,

noJau3TUIeHTepedTanaT). Y Tuian3auus U nepepaboTka riacTuka.

DnacToMephl: HATypalbHBIM KaydyK, CHHTETHUYECKHE Kaydyku (OyTaareHOBBIH,
XJIOPOTIPEHOBBIN, M30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, MIEPCTh, IMIENK), MCKYCCTBEHHBbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KAallPOH U JIaBCaH).

[TonuMepsl crnenuaabHOrO Ha3zHaueHUsl (Te(JOH, KeBlap, 3JIEKTPOIPOBOASIIINE
MOJIUMEpBI, Onopa3ziaraeMble MOJTUMEPHI).

DKcrepuMeHTaJIbHbIE METO/Ibl U3yUYEHHsI BEIIECTB M UX MPEBpAIllCHU: O3HAKOMJIEHUE
c oOpasnamMM NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAaydyKOB, pELICHHE
AKCIIEPUMEHTAJIBLHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue miacTMacc 1 BOJIOKOH).

PacuérHble 3anaun.

Haxoxnaenue MonekynasipHOH (OpMynbl OpraHMYECKOrO COEIMHEHHUS 0 MacCOBBIM
JOJSIM DJIEMEHTOB, BXOASAIIMX B €ro COCTaB, HAaXOXKICHHE MOJIEKYJISpPHOH (HopMyIibl
OpPraHMYECKOTO COEAMHEHMsI Mo Macce (00bEMY) MPOAYKTOB CTOpaHHs, MO KOJUYECTBY
BemlecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLUU W/WIM HCXOJHBIX BEIECTB, YCTAHOBJIECHUE
CTPYKTYpHOU (hOpPMYIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WM
CIOCOOOB TOJIyYEHHsI, OMpeAeTeHNUEe JOJIM BbIXOJA MPOAYKTa PEakHH OT TEOPeTHYECKU
BO3MOKHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanmusamus MeXnpenMETHBIX CBA3€d NP W3Y4YEHMM OpraHudeckol xumuu B 10
KJIacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE Kak OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHSITUH, IPUHATHIX B OTJIEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOTO IUKJIA.

OOu1re ecTecTBEHHO-HAYYHbIE NMOHATHS: SIBIIEHUE, HAYYHBIN (aKkT, TUIOTE3a, TEOpus,
3aKOH, aHAJIW3, CUHTE3, KiaccuuKalus, HablltoIeHue, U3MepeHue, SKCIEPUMEHT, MOJIEb,
MOJIETTUPOBAHUE.



®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTUYECKUN
YPOBEHb, BELIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: KJIEeTKa,  OpraHusM,  JKocuctema,  Ouocdepa,  MeTaboIM3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOdHBINA TUIl MUTaHHS, OpoXKeHue, PoToCHHTE3,
IbIXaHUE, OCJIKH, YIII€BOIbL, )KUPBI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTBHI.

I'eorpadust: mosae3Hble HCKOIAEMBbIE, TOIUIUBO.

TexHonorusa: nuIEBble NPOIYKTbI, OCHOBBI PALMOHAJIBHOIO IMTAaHUsS, MOIOIIUE
CpeACTBa, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTtaB aroOMHBIX dAlep. XuMHUeckuil »3yeMeHT. M3ortombsl. CrtpoeHue
JIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAHTOBBIE YKCIIA. DHEPreTHYECKHE YPOBHU U MOAYPOBHH.
Atomubie opOutanu. Knaccudukanuss XMMHYECKHX 3J€MEHTOB (S-, p-, d-, f-amemeHTh).
PacnpezneneHnue 351eKTpOHOB 110 aTOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOH(PUTYpaIlll aTOMOB
3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB B OCHOBHOM U BO30YXKAEHHOM COCTOSHUU,
3JIEKTPOHHBIE KOH(UTYPALIUU HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[Iepnonnueckuit 3akoH u Ilepmommueckas cucrema XMMH4YECKUX daemeHTOB J[.H.
MenpeneeBa. CBsA3b INepuoaudeckoro 3akoHa U llepmonnueckoil cucTeMbl XMMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpHUe CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XMMMUYECKUX 3JEMEHTOB M 00pa3yeMbIX MMM HPOCTBIX U CIOXKHBIX BELIECTB IO
rpynnam u nepuogam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMmundeckas cBA3b. BuJpl XUMUYECKON CBSI3U: KOBAJICHTHAs, HOHHAs, METAJUINYECKasl.
MexaHnu3mMbl 00pa30BaHMsI KOBAJCHTHOW CBSI3U: OOMEHHBIM M JIOHOPHO-AKIICTITOPHBIH.
OHeprusa u jymHa CBsA3H. [loApHOCTH, HANpPaBIEHHOCTh M HACBIIAEMOCTb KOBaJCHTHOMU
cBa3u. KpaTtHeie cBsa3u. BogopoaHas cBa3b. MexXMOIEKyIsIpHbIE B3aUMOACHCTBUSA.

BaneHTHOCTp M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOECHHEM (Ha MpUMEpPE COECTUHEHHI AJIEMEHTOB BTOPOTO
nepuoa).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHEeHHsAX. CocTaB KOMIUIEKCHOIO HOHa!
KOMILIEKCOOOpa3oBareib, JUraHAbl. 3HAaYeHHE KOMIUIEKCHBIX coequHeHuit. [loHstue o
KOOPJIWHAILIMOHHON XUMUU.

BemectBa MOJIEKYJIAIDHOTO Y HEMOJIEKYJISIPHOTO CTPOCHMSA. THUIIBI KPUCTAIUITMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

ITonsatne o pgucnepcHelXx cucreMax. MceruHHble pactBopbl. IIpencrasinenue o
KOJUIOMHBIX pacTBopax. CrocoObl BhIpaXKEHUS KOHIEHTPALMU PAacTBOPOB: MaccoBas A0S
BEILECTBA B paCTBOPE, MOJIApPHAsl KOHIIEHTpauys. HachlllieHHbIE U HEHACBIIICHHBIE PACTBOPHI,
pacTBopuMOCTh. Kpructaiutoruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOpraHMYeCKUX BellecTB. TpUBHAIbHbIE HA3BaHUS
OTJIEJIbHBIX NPEJCTAaBUTENEH HEOPIraHMYECKUX BEIIECTB.

Knaccuukanus XUMUYECKUX peakiuil B HEOPraHWYECKOH M OPraHUYeCKOM XUMMH.
3aKOH COXpaHEHHUsT MAaCChl BEUIECTB; 3aKOH COXPAHEHUs W IPEBPAICHMS SHEPrUu IIpH
XUMHUYECKHX peakuusx. TeraoBble 3¢ ¢dekTl XuMHUECKHX peakuuid. Tepmoxumuueckue
YPaBHEHHS.

CKOpOCTh XMMHMYECKOW peakluu, €€ 3aBUCUMOCTb OT PazIMYHBIX (PAKTOPOB.
I'omorenHsie u rereporeHHble peakuuu. Karanus n katain3aTopsl.

OOparuMble ¥ HeoOpaTUMbIe peakIMU. XHUMHUYeckoe paBHOBecwe. KoHcTaHTa
XUMHUYECKOTO paBHOBECUA. DaKTOPBI, BIUSAIOIIME HAa MOJ0KEHHE XUMUYECKOIO PAaBHOBECHS:



TEeMIlepaTypa, 1aBJICHUE U KOHIEHTPAIMHU BEIIEeCTB, y4acTBYOMUX B peakiuu. [Ipunnun Jle
[Tarense.

OnekTponutuueckas aucconuanus. CunbHble W cnabble AmeKTponuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX — pacTBOPOB:  KUCIIOTHas, HEWTpalipHas, IeJIOoYHas.
Bonopoanslii nokasarens (pH) pactBopa. ['uaponus coneil. Peakuiuu HOHHOro oOMeHa.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb okucieHus. OKHUCIUTENb U
BoccTaHOBUTENb. [Iporiecchl OKMCIEHUS M BOCCTAHOBJICHUA. BakHeWlne OKHUCIUTENU U
BOCCTAaHOBUTEIH. MeToa 3JeKTPOHHOro OanaHca. DIEKTPOJIU3 PacTBOPOB U PAcCILIaBOB
BELIECTB.

DKcrepuMEHTaANIbHbIE METOAbl M3Y4YEeHHs] BEHIECTB M MX MPEBPAIICHUI: pa3loKeHue
IIEPOKCHUJIa BOJOPOJAa B IPHUCYTCTBHM KaTaau3aTopa, MOJEIM KPUCTAUIMUECKUX PEIIETOK,
MPOBEJICHUE peaklUUid HOHHOrO OOMEHa, OMNpeJesieHHe Cpelbl PACTBOPOB C IOMOIIbIO
WHJUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOW PEaKkIuu
Y TIOJIO’KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenue HemeraiuioB B Ilepuoanueckon cucreMe XUMHUYECKHUX 3yemeHToB JI.I.
MenzeneeBa U OCOOEHHOCTU CTPOEHUS UX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJIOB.
AnoTponus HeMeTauioB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

Bogopon. [Tomydenue, pu3ndeckne u XUMUISCKUE CBOMCTBA: PEAKIIMH C METAIIAMH U
HEMeTallJlJaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ ipuabl. TOIUIMBHEIE SJIEMEHTHI.

I"amorensl. HaxoxaeHune B pupo/Ie, CrocoObI MOTyICHUS, PU3NICCKHE M XUMUYECKUE
cBoiicTBa. ["anoreHoBoopobl. BaxkHeiine KUCIopoacoaepKaliue COeANHEHHSI TalOTeHOB.
JlabopaTopHbIe ¥ TPOMBINIJICHHBIE CIIOCOOBI MOJIYICHUS TaloreHoB. [I[puMeHeHe TaJoreHoB
U UX COCIUHEHUH.

Kucnopon, o30H. JJabopatopHble U IPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS KHCIOPO/a.
Ouznyeckue M XMMHYECKHE CBOICTBA W NpPUMEHEHHE Kuciaopoga u o30Ha. OKcUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupojie, CocoObl MOMy4YeHHs, (PU3NYECKUE U XUMUYECKUE
cBoiictBa. CepoBomopona, cyiabdunbl. Oxcun cepoi(1V), oxcun cepwi(VI). Cepuucras u
cepHas KHCIOThI M uX coiu. OCOOEHHOCTH CBOWCTB CepHON KUCTOTHI. [IpuMmeHeHue cepsl u
€€ COCIMHECHUH.

A3zoT. Haxoxnenue B mpHpoje, CIOCOObI MONy4YeHHs, (PU3NYECKHUE U XUMUYECKUE
cBoiicTBa. AMMHUaKk, HUTpUbl. OKCUIBI a30Ta. A30THUCTas W a30THAsT KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune a30oTa u ero coeluHeHUu. A30THbBIE
yA0OpeHus.

®ochop. Haxoxnenune B mpupoe, CocoObl MoiydeHus, GU3ndeckrue U XUMUYeCKUe
cBoiictBa. Dochuner u Qochun. Oxcuasl docdopa, dochopHas kuciaora u e€ COJH.
[Tpumenenue pochopa u ero coeaunenuit. @ochopHbie ya10OpeHHUs.

VYrinepoa, HaxoXJIeHHE B MpuUpoje. AJIOTpomnHble Moaudukanuu. dusznyeckue u
XMUMHUYECKHE CBOMCTBA MPOCTHIX BEINECTB, 00pa3oBaHHbIX yriepogoM. Oxcua yraepona(ll),
okcua yriaepoaa(lV), yronbHas kuciora u €€ coinu. AKTUBHPOBAHHBIA YIrojb, aJICOPOITHS.
Oymnnepensl, rpadeH, yriaepoaHble HAHOTPYOku. IIpuMeHeHue TPOCTHIX BEIIECTB,
00pa30BaHHBIX YIIIEPOAOM, U €T0 COETUHEHUH.

Kpemuuii. Haxoxaenue B npupoze, criocoObl MoydeHus, GU3NIECKUE U XUMUYIECKUE
cBoiictBa. Oxcua kpemuusi(1V), kpemHueBast KuciaoTa, cuinKaThl. [I[pumeHeHne KpeMHUS U
ero coeuHeHnil. CTEKI0, €ero MoJay4yeHue, BUJIbI CTEKJIA.

[Tonoxxenne w™etammoB B Ilepuoguyeckoil cHCTEME XUMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS AJEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmue ¢undeckue
cBoiicTBa MeTayuioB. [I[puMeHenne MeTamioB B ObITY B TeXHUKE. CIIIIaBbl METAIIIOB.

DNEeKTPOXUMHYECKUN psAJl HampsDKeHUH MertaioB. OOmue crnocoObl TMOTydeHHS
METaJUIOB: THAPOMETAJUTYPTHUS, MTUPOMETAJUTYPTHs, OJieKTpoMeTtanyprus. [lonsarue o
KOppo3uu MeTayioB. CriocoObl 3aIIUTEL OT KOPPO3HH.



O6mas xapakrepuctuka MetayuioB |A-rpynmnsl [lepuoandeckoil cucTeMbl XUMUYECKUX
anemMeHToB. Hartpuwit w kammii: monydeHue, (QU3NUECKHME U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUI.

O6mass  xapaktepuctuka MetauioB  |lIA-rpynmer  [lepuoawdeckoit  cucTeMbl
XUMHYECKHUX DJIEMEHTOB. MarHuii W KajiblMii: MONXy4eHHe, (U3HUECKHEe U XUMUYCCKUE
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUN. JKECTKOCTh BOBI U CLIOCOOBI €€
YCTpaHEHHS.

AnroMuHU: ony4yeHue, puandeckre U XMMHUYEeCKHe CBONCTBA, IPUMEHEHHE MPOCTOTO
BEIIECTBA U €r0 COSAMHECHHU. AMQOTEpHBIE CBOICTBA OKCHAA M THIPOKCHIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmrast xapakTepucTHKa MeTaiioB nmodounsix noxarpymm (b-rpynm) Iepuonnyeckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

dusznueckue M XHWMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHuil. OKcuabl u
ruapokcuabl - xpoma(ll), xpoma(lll) wu xpoma(VI). XpomaTel ©u auxpomaTbl, HuX
OKHCIIMTENbHBIE CBOMCTBA. [lolyueHne u npuMeHeHne XpoMma.

®usznueckue M XMMHUYECKHE CBOMCTBA MapraHila M €ro coeluHeHuil. Bauelmue
coequnenus mapranua(ll), mapranna(lV), mapranna(V1) u mapranua(VIIl). Ilepmanranart
KaJlUsl, €r0 OKUCIIUTEIbHbIE CBOMCTBA.

dusznueckue W XHWMHUUYECKHE CBOMCTBA JKejle3a W €ro coeauHeHuil. OKCHUIBI,
ruapokcuabl U conu skenesa(ll) u xeneza(lll). I[lonydyenue u nmpuMeHeHue xeneza U €ro
CILIaBOB.

®usznueckue M XUMHUYECKHE CBOMCTBA Meaun U e€ coenuHeHuil. [lomydyenue wu
MIPUMEHEHUE MEJIU U €€ COCTMHECHU.

Huuk: nomyuyeHue, ¢GuU3NYECKUE U XUMHUYECKHE CBOMCTBa. AMQOTEpHBIE CBOWCTBA
OKCHJa M THUIPOKCHIA IMHKA, TUIPOKCOKOMIUICKCH HHUHKA. [IpuMeHeHuWe IuHKa U €ero
COCTMHEHUM.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYECHHS BEUIECTB M MX MpEBpaICHUN: H3yYeHUE
00pa3IoB HEMETaNIOB, TOpeHue cephl, Gocdopa, xKeneza, MarHus B KHUCIOPOJE, U3ydeHHUE
KOJUIEKIIMU «MeTaJibl M CIUIaBbl», B3aUMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEbHBIX
METAJIJIOB C BOJIOM (BO3MOKHO MCTOJIH30BAaHUE BHIEOMATEPUAIIOB), B3aUMOICHCTBYE ITUHKA U
JKejle3a C pacTBOpamMH KHCJIOT W Ielovyeld, KaueCTBEHHBIC PEaKIMM Ha HEOPTraHWYECKHe
AQHUOHBI, KATUOH BOJOPOJA U KaTUOHBI METAJIJIOB, B3aUMOJICHCTBUE TUAPOKCUIOB AITFOMUHUS
Y IIMHKA C PaCTBOPAMH KHUCJIOT W IIEJIOYEH, pelieHrue IKCIIePUMEHTAIBHBIX 33/1a4 M0 TeMaM
«[anorenn», «Cepa u e€ coequHeHHs», «A30T U (pochop U ux coequHeHHs», «MeTanbl
[JIABHBIX TOATPYIIT, «MeTallsibl MOOOYHBIX MOATPYIII.

X¥MUA U )KU3Hb.

Ponp xumum B obOecrieyeHHMM YCTOMYMBOIO pa3BUTHs dYenoBedecTBa. l[loHsATHE O
Hay4HbIX METO/IaX MMO3HAHUS U METOJO0JIOTMH HAy4YHOro HccienoBanus. HayuHble mpUHIUIIBI
OpraHu3ali XUMHYECKOTO TPOU3BOJACTBA. [IpOMBINIIEHHBIE CHOCOOBI  MOJTYyYEHHS
BOXHEHIINX BEIIECTB (HAa MpHMepe MPOM3BOACTBA aMMHAKa, CEPHON KHUCIOTHI, METAHOJIA).
[IpombIiieHHBIE CITOCOOBI TOMYYEHUS] METAJUIOB M CIIABOB. XUMHYECKOE 3arpsi3HCHHE
OKpY)KaroIel Cpeabl U ero mociueAcTBus. Ponb XUMUU B OOECIIEUEHUU IHEPreTUUYECKOU
0€301MacHOCTH.

Xumust 1 340poBbe udenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna Mcnonb30BaHMS
JIEKApCTBEHHBIX ITpenaparoB. Poibk XuMun B pa3BUTHN METUITAHEI.

XuMHs THIOM: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe J00aBku. Ponh XumMuu B
oOecIieueHny NUIIEBON 0€30IIaCHOCTH.

Kocmernueckue u napdromepnsie cpenactsa. boeiroBas xumus. [lpaBuna 6e3omacHoro
WCTIOIB30BaHUS PETIapaToB OBITOBOM XWMHH B TIOBCETHEBHOM JKU3HHU.

XuUMHUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHallbl (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre i MUHEPAIbHBIE yTOOpEHHS.



CoBpeMeHHbIE  KOHCTPYKLIMOHHBIE  MaTepuajbl, Kpacku, CTEKJIO, KepamuKa.
Marepuainsl 115l S1€KTPOHUKK. HaHOTEXHOIOTHH.

Pacuérneie 3amaun.

Pacuérbl: Macchl BemecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIHUYECTBY BEIECTBA,
Macce WiIM 00BEMY OIHOrO M3 Y4YacTBYIOIIMX B pEaKUWH BEHIECTB, Macchl (00BEMA,
KOJIMUYECTBA BEILECTBA) MPOJYKTOB PEaKIMH, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH, MACCHI
(0O0béma, KomMUecTBa BEILIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3 BELIECTB JaHO B BHJE
pacTBopa C Ompene’aEHHOW MaccoBOW JoJiell pacTBOPEHHOIO BElIECTBAa, MAcCOBOM JIOJIM U
MOJISIPHOM KOHIIGHTPAllUM BEIIECTBA B PAcTBOpPE, MOJIM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKH BO3MOMXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeaAMETHBIX CBsI3€ PU U3YYEHHUH O0Iel U HEOPTaHUYECKON XUMUU
B 11 Kkiacce oCyImecTBIsICTCS 4Yepe3 HCIOIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHM, TaK U TIOHATUH, IPUHATHIX B OTAENIBHBIX IPEIMETaX eCTECTBEHHO-HAyYHOTO LIUKJIA.

OOmue ecTeCTBeHHO-HAYyYHBIC MTOHATHS: SBICHUE, HAYYHBIN (haKT, TUTIOTE3a, TEOpHs,
3aKOH, AaHaJM3, CHHTE3, Kiaccuukamus, MNEepUOAUYHOCTb, HAOIIOJICHUE, H3MEpEHueE,
9KCIIEPUMEHT, MOJI€JIb, MOJEINPOBAHNUE.

®dwuszuka: mMarepusi, MUKPOMHUP, MaKPOMHUP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, JHEPI€TUYECKUN YPOBEHb, BELIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSHHUE BEUIeCTBa, HACaJIbHBIA ra3, (QU3NYECKUE BEIHYUHBI, €IUHUIIBI
U3MEpEHUsl, CKOPOCTb, PHEPIUsl, Macca.

buonorus: kierka, opraHu3M, 53KocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKPOSIJIEMEHTHI, O€JIKHU, KUPBI, YIJIEBOJIbI, HYKIIEMHOBBIE KHCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEIIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPO/IbI, TIOJIE3HBIE NCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XuUMHUYECKas  MPOMBIIIJICHHOCTh,  METaJUIyprusi,  CTPOUTEIbHbBIC
Marepuaibl,  CEJIIbCKOXO3SMCTBEHHOE  IMPOU3BOJCTBO,  IHIIEBAasl  MPOMBINIJICHHOCTD,
(dapmalieBTHUECKasE MPOMBIIIEHHOCTh, TMPOU3BOJCTBO KOCMETHUECKHX IpErnapaTos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MATEPHAIOB,  AJICKTPOHHAs  MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE€ JIMUHOCTHBIX
pe3yabTaTOB OCBOCHMs IpeaMera «XHMHUS» Ha YPOBHE CpeaHero oOIiero ooOpa3oBaHUs
BBIJICJICHBl  CIEAYIOIIME COCTABISIONIME: OCO3HAHWE OOYYalOMIMMHUCS  POCCHUICKON
IPaXJaHCKOW MAEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEILHOCTH U
CaMOOIIPEJICJIEHUIO; HAJIW4YMe MOTHBAllMM K OOY4YEHHIO; TOTOBHOCTh M CHOCOOHOCTh
00y4aromuxcss PYKOBOACTBOBATbCA TNPUHATHIMH B OOLIECTBE NpPAaBWIAMH WM HOPMaMHU
MIOBEJICHMSI; HAJIM4YMe IIPABOCO3HAHUS, SKOJIOTMYECKOH KyJIbTYphl; CIIOCOOHOCTH CTaBHUTh
LIEJIU U CTPOUTH JKU3HEHHBIE I1JIaHBI.

JINYHOCTHBIE ~ pEe3yJIbTaThl OCBOCHMUS npeamera «XuUMUS» OTpaXKaroT
c(OPMHPOBAHHOCTH OTBITA MMO3HABATEIHHON M MPAKTHUYECKOW NEATETBHOCTH O0YJarolNXCs
B IIpoIiecce peayin3aluy 00pa3oBaTeIbHOMN 1eSTETbHOCTH.

JInuHOCTHBIE ~ PE3YyJbTaThl OCBOEHUS npeaMera «XUMHUSI» OTPaXKaroT
c(OPMHUPOBAHHOCTD OIbITA [103HABATEIbHON U MPAKTUYECKOH JEATENbHOCTH 00Yy4aroluXxcs
B IIpOLIECCE peann3alui 00pa3oBaTeIbHON AESITEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs OO0yYarolMMHCS CBOMX KOHCTUTYLMOHHBIX I@IpaB U 00sd3aHHOCTEH,
YBa)KEHHsI K 3aKOHY U IIPaBOIOPSIKY;

IIPEJICTABICHHS] O COLMAIbHBIX HOPMaxX M MpaBUiIaX MEXJINYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW MEATEIFHOCTH NpPU CO3AAHUU y4eOHBIX
[IPOEKTOB, PELIEHUH Y4YeOHBIX U IIO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKUX
9KCIIEPUMEHTOB;

CIOCOOHOCTH IMOHMMAaTh U NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI
JPYTUX IpU aHAJIW3€ Pa3IMYHbIX BUJOB YU€OHOU NESATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUHY;

YBaXKEHMsI K IIPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUYECKOIO MPHIIOKEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh Pe3yibTaT JUIMTENbHBIX HAONIOIEHHH,
KpPOMOT/IMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPpYyAa YYEHBIX U IPAKTUKOB;

UHTEpPECa M IIO3HABATEIbHBIX MOTHBOB B IIOJYYEHHMH M IOCIEAYIOLIEM aHAIU3€
MH(}OPMALINY O NMEPETOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallUM, CBS3aHHBIE C XMMHUYECKMMHU SIBJICHUSAMHU, H
MPUHUMATh OCO3HAHHBIE PELEHUs, OPUEHTHUPYSACh HAa MOpPAJbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIIEHHBAaTh CBOE MOBEACHHWE U IMOCTYINKH CBOMX TOBapHILEH C MO3UIUI
HPaBCTBEHHBIX U ITPABOBBIX HOPM U € YYETOM OCO3HAHUS MOCIEACTBHUI TOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMAaHMs LEHHOCTeH 370pOBOr0 M 0Oe30macHoro obpasa >KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

coOJI0IeHHsT TTPaBUII 0€30MacHOro OOpaIeHUsl C BEIECTBAMHU B OBITY, TOBCEAHEBHOM
KU3HU, B TPYJIOBOM IEATEIBHOCTH;

MOHMMaHMs IIEHHOCTU NPaBUJI HHIUBUAYAJHHOTO W KOJJIEKTUBHOIO O€30I1aCHOTO
MOBEJICHUSI B CUTYALMSIX, YTPOXKAIOIIUX 3I0POBbIO U XKHU3HU JIOJEH;



OCO3HaHUS MOCIEACTBUM U HEMPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOIECHHUS aIKOTrOJI,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIICIOBATEILCKON IeATCILHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEIICHHM MPAKTUYECKUX 33134 COLHAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

MHTEpEeca K MPAKTUISCKOMY M3yUEHUIO MPOPECCHil pa3IudHOro poJia, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHUS PEIMETHBIX 3HAHUN 10 XUMUH;

YBa)K€HUS K TPYAY, JIOJAM TPYJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYATbHOW TPACKTOPUH OOpPa30BaHUSA,
Oyayuieit mnpodeccur U peanusaldd COOCTBEHHBIX JKM3HEHHBIX IJJAHOB C Yy4ETOM
JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTPEOHOCTEH 00IIECTRa;

6) 3K0JI0rM4YecKOro BOCIMTAHMSI:

JKOJIOTHYECKHA  I1eJecO00pa3HOTr0  OTHOIICHWS K MPUPOAEC KaK  HUCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUS  TJIOOAJIBHOTO  XapakTepa  HAKOJOTMYECKUX  MpOoOJieM,  BIUSHUA
SKOHOMUYECKHX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIIBHOU CPEbL;

OCO3HAHUSI HEOOXOJUMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMHHU IS pEHICHUs
BOIIPOCOB PallMOHAIBHOIO MPUPOAOIIOIb30BAHNS;

AKTUBHOT'O HENPUATUS JEHCTBUH, NPUHOCIIIMX BPEll OKPYKAIOLIEH IPUPOJIHON cpene,
yYMEHUS IIPOTHO3UPOBATH HeOJIaronpusiTHbIC 3KOJIOTUYECKHE MOCJIE/ICTBHS
MpEANPUHUMAEMBIX JCHCTBUN U IIPENOTBpALIaTh UX;

HaJU4Msl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, YKOJIOTUYECKON KYJIbTYpbI, OMbITA
JIEATEIIbHOCTH AKOJIOTMYECKOM HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbHCSI UMM B
MO03HABATEIbHON, KOMMYHHKATUBHOM M COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTUBOCTOSITH UICOJIOTHU XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBEHHOH MPAKTUKH;

MOHUMaHUS CNenu(UKH XMMHUM KaK HayKd, OCO3HaHUsA €€ poiii B (popMUpOBaHUU
paIMOHAIPHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IIEIOCTHOTO TMPEJCTaBICHUs 00
OKpY)XalollleM MHpPE KakK O E€OUHCTBE MNPHUPOJbI U YEJIOBEKA, B MO3HAHWUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuu MpoodIeM COXpaHeHUsI TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW ITUBUIIU3AINK: B €€
T'YMaHUCTHYECKON HAMPaBICHHOCTH W BaKHOM POJH B CO3JIJaHUU HOBOM 0a3bl MaTepHallbHOMN
KYJIbTYpbl, B PEIICHUU TIOOATBHBIX MPOOJIEeM YCTOMYMBOTO pPa3BUTHS YeIOBEYECTBA —
CBIPDBEBOM, HHEPreTHUECKOM, MHINEBOM M HKOJIOTMYECKOil 0e30MacHOCTH, B Pa3BUTHH
MEIUIIMHBI, 00ECTIEYEHUH YCIOBUN YCTIEITHOTO TPY/Aa U SKOJOTUUECKH KOMGPOPTHON KU3HH
Ka)KJI0TO 4JIeHa OOIIeCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJOB TO3HAHMS,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIh30BaTh MOTYYaeMbIe 3HAHUS
JUISl aHaJ3a M OOBSICHEHHWs SBJICHUM OKPYKAIOIIETO MHpPAa U MPOUCXOISANIMX B HEM
W3MEHEHUN, YMEHUs JenaTh OOOCHOBAaHHBIC 3aKIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
HMMEIOIINXCS TAHHBIX C LEJIbIO MOTYYEeHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIONB30BaTh XMMHUYECKHUE 3HAHUS IS PELICHHS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIUSX;

HMHTEpPECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYyYEHHIO HOBBIX 3HAaHUW MO XHMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;



WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IUYHBIX chepax mnpodeccrnoHaTbHON
ACATCIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOSHHS IIPOrPaMMBI 10 XUMHUH Ha YPOBHE CPEIHEro
o0uiero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MUPOBO33PEHUST 00YUAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexnpeaMeTHbIC) OOLICHAyYHBIE TMOHATHS, OTPAXKAIOIIUE LEJIOCTHOCTh HAYYHOH KapTHHBI
MHpa U CHenu(pHUKYy METOJIOB ITO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBJICHHUE, IpPOIECC, CHCTEMa, HAy4YHbIH (aKT, NPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeI0BaHNEe, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U
pyrue);

YHUBEpCaJbHbIE  y4eOHble  JeiicTBus  (TO3HABaTeNbHBIE, KOMMYHHUKATHBHBIC,
perynsTuBHbBIE), obecreunBaroniie (opMUpoBaHHE (YHKIMOHAIBHOH T'PaMOTHOCTH U
COIMAJIBHONM KOMITETEHIIMN 00Y4JaroIuXcs;

CIOCOOHOCTh  OOYYaloIIMXCS HCIOJB30BATh OCBOCHHBIE MEXIUCIUILUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHHS W YHHBEPCAJIbHBbIC yueOHBbIE NEHCTBUS B IO3HABATEIBHON WU
COLIMAJIBHOM ITPAKTHKE.

MeranpenmMeTHble Pe3yNbTaThl OTPAXKAIOT OBIJIAJACHHE YHHUBEPCAIBHBIMH Y4EOHBIMHU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYIIATUBHBIMU JICHCTBHSIMHU.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

1) 6a30BbIe JIOTHYECKHUE TeHCTBUS

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3MPOBATh MPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENIENATh LENU NEeATeTbHOCTH, 3aJlaBasi mapamMeTpbl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MOCTaBICHHBIMHU LIEJISIMH;

WCIIOIB30BaTh TMPU OCBOCHHWH 3HAHWUW MPUEMBI JIOTMUECKOTO MBIIUICHHS: BBIICIATH
XapakTEepHble NPU3HAKK TMOHATUHW M YCTaHABIMBATh UX B3aUMOCBSA3b, HCIIOIb30BATH
COOTBETCTBYIOIIME MOHATHS 1151 OOBSICHEHHS OT/ICBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAaHUS M KPHUTEPUHU MO KiIacCU(PHUKAIMU BEIIECTB W XHUMHUYECKUX
peakumii;

yCTaHaBJIUBATh IPUUYMHHO-CIEACTBEHHBIE CBSA3U MEXI1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXIECHHS (MHIYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTUH),
BBISIBIIATH ~ 3aKOHOMEPHOCTM M NIPOTUBOPEYHMS B  pacCMaTpUBAeMbIX  SIBJICHUSX,
(hopMyTUpOBaTh BHIBOJIBI U 3aKJIFOUCHHS;

MPUMEHATh B TMPOLIECCE IIO3HAHMSI HCIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKHUE
(3HaKOBBIC) MOJIENH, TPEOOPa30BLIBATH MOJIEIBHBIC TPEACTABICHUS — XUMUYECKHUNA 3HAK
(cuMBOMN) dreMeHTa, XHMHUYecKas (opmyrna, ypaBHEHHE XUMHYECKOHW pEaKIHH — MpU
pereHuy y4eOHBIX TIO03HABATENBHBIX W TPAKTUYECKUX 3a]ad, NPUMEHSTh Ha3BaHHbBIC
MO/IEJIbHbIE MPEACTABICHUS JUIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILIECTB U
XUMHYECKUX PEAKIIUH.

2) 0a30BbIe HcCIeI0BaTeIbCKHE 1eiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHI;

dbopMynupoBaTh LENH W 3aJa4d HKCCIIEIOBaHMS, HCIIOJIB30BAaTh MOCTABIECHHBIE U
CaMOCTOATENIbHO C(HOPMYIUPOBAaHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA ITO3HAHHS H
OCHOBBI i1 (POPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUN;

BJIAJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSI U TPOBEJICHUS YYEHHUUECKUX
SKCIIEPHUMEHTOB, COBEPIIEHCTBOBaTH yMEHHUs HaOm0ogaTh 3a  XOJIOM  Ipolecca,



CaMOCTOSITEJIHO IMPOTHO3UPOBATh €ro pe3yibTar, (GOopMYIHpoBaTh OOOOIIEHUS U BBIBOAbBI
OTHOCHUTEIIBHO JOCTOBEPHOCTH pE3yJIbTATOB HMCCIECIOBAHUS, COCTABISATH OOOCHOBAHHBIN
OTUYéT O MPOCIIaHHON paboTe;

NpUOOpeTaTh OMBIT YYCHUYECKOW HCCIEeI0BATENbCKONW M IMPOEKTHOW JAEATENbHOCTH,
IPOSBJISITH CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSTEIIBHOMY IOMCKY METOAOB pPELICHHUs
IIPaKTUYECKUX 3aj]ja4, IPUMEHEHUIO Pa3IMUHbIX METOJOB [103HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HWHPOpPMALUK (HAYYHO-TIOMYJISIpHAsS
JIUTEepaTypa XUMHUYECKOTO COJEp)KaHHWs, CIpaBOYHbIE NOCoOus, pecypchl MHTepHera),
aHAJTM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BHUIOB M (OPM IpPEICTABICHUS, KPUTHUECKU
OLIEHUBATH €€ JI0OCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GbopMynHMpOBaTh 3aNpoChl U MPUMEHATh PA3JIMYHbIE METOJbI NPH IOUCKE U 0TOOpe
nHpopMann, HEOOXOJMMOM IS BBIMIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

IpUOOPETaTh ONBIT UCHOIb30BAHUSA UH()OPMATMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH
U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (opMy mpencTaBieHUs HH(DOpMaLUH
(cxeMbl, rpauKH, JUarpamMmbl, TAOJIUIbI, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAY4HBIM S3bIK B KayecTBE CpeJICTBa Npu padoTe ¢ XMMHUYECKOH
uHbOpMaNMEl: MPUMEHSITh MEXKIpEeIMETHbIe ((pHu3mueckue M MaTeMaTHYeCKHe) 3HAKH H
CHUMBOJIbI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYILECTBY 00CYXk/1aeMOI TeMbI B XOJ€ TUaora u/uiu
JMCKYCCHUU, BBICKA3bIBaTh HeH, GOPMYITUPOBATH CBOH MPEATIOKEHUSI OTHOCUTENHHO
BBITIOJTHEHUS TIPEITIOKEHHON 3a/1a4u;

BBICTYNIaTh €  IpE3EHTAllMeN  PE3yJbTATOB  IO3HABATEIBHOM  JEATEIBHOCTH,
MIOJIyYEHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPHU  BBIIOJIHEHUU
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKON pabOThI O MCCIEA0BAHNIO CBOWCTB U3y4aeMbIX
BEIIECTB, pealu3ali y4yeOHOro MNpoeKkTa, U (opMymupoBaTh BBIBOJBI 10 pe3yibTaTaM
MPOBEIEHHBIX MCCIEAOBAHUN MyTEM COTIacOBaHUS MO3ULUI B X0/€ 00CYXJIeHUs: U oOMeHa
MHEHUAMU.

PeryasiTuBHble yHUBEPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBATH U OCYLIECTBIIATH CBOIO ITO3HABATEIbHYIO JIEATEIHHOCTD,
orpenenss e€ eau U 33aa4u, KOHTPOJIUPOBATh U M0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBAThH
npeiaraeMblii aIropyuT™ AEMCTBUI MPH BBHIOJIHEHUU Y4eOHBIX U HCCIIEA0BATEIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee F(PEKTUBHBIN CIIOCOO UX PEIICHHs ¢ YYETOM MOIyUYEHHUS! HOBBIX 3HAHUN
O BEIEeCTBAaX M XMMHUYECKUX PEaKIUSX; OCYIIECTBISATH CAMOKOHTPOJb NESATENIbHOCTH Ha
OCHOBE CaMOAHaJIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHBI
[IpenMeTHbIE pe3ynbTaThl OCBOEHUS NMPOTPaMMBI [0 XUMUU Ha YriayOnEHHOM YpOBHE
Ha YpOBHE CpeIHero oOmero oO0pa30BaHMS BKIIOYAIOT CcHerUupUYecKue s y4eOHOTo
npeaMeTa «XWMHS» HaydHbIE 3HAHHS, YMEHHS M CHOCOOBI JICMCTBHUH IO OCBOCHHIO,



MHTEpPIpETalMd U MpeoOpa3oBaHUIO 3HAHUM, BBl NEATEIBHOCTH 10 NOJIYYEHUIO HOBOTO
3HAaHUS M MPUMEHEHHWIO 3HAHWWA B Pa3JIMYHBIX y4eOHBIX CHTYalUsAX, @ TaKKe B PealbHbIX
JKU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C XUMHUEH. B mporpamme mo XuMMHUM NpeIMETHBIE
pe3yiabTaThl IPEACTABICHBI 110 TOJIaM U3Y4YECHUS.

10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHUI: O MECTE M 3HAYCHUH OPraHMYEeCKOH XHUMHUHU B
CUCTEME eCTECTBEHHBIX HAyK H € poiu B OOCCICUYCHUH YCTOWYUBOTO Pa3BUTHS
Yell0OBEYeCTBA B PEHICHUH MPOOJIEeM HKOJIOTUYECKOM, HHEPreTMYecKoil U MHILEeBON
0€30MMacCHOCTH, B Pa3BUTHH MEAWIIMHBI, CO3JaHUH HOBBIX MATEPUAIOB, HOBBIX MCTOYHUKOB
SHEpru¥, B OOECHEYeHHH pPALMUOHAIBHOTO MPUPOAOIOJIB30BaHUA, B (OPMHUPOBAHUU
MHPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe DJKOJIOTHYEeCKH OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON Cpeje;

BJIQJICHUE CUCTEMOM XMMHUYECKHMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS — XUMHUYCCKHU 3JIEMEHT, aToM, SIIPO M DJICKTPOHHas 00oj0Yka aroma, S-, p-, d-
aTOMHBIC OpOUTAIIA, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToMa, THOPHUIU3AIHs aTOMHBIX
opOuTaneii, MOH, MOJIEKyJIa, BaJ€HTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasg CBsI3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIH OO0BEM, YIJIEPOIHBIM CKEJeT,
(GbyHKIIMOHATBbHAS TPYIIa, paguKai, CTPyKTypHbIe Gopmymbl (pa3BEPHYTHIE, COKpPAIIEHHBIE,
CKEJIETHBIC), U30MEpHUs CTPYKTypHAas U MPOCTPAHCTBEHHAs (TreOMETpUuYecKasi, ONTHYECKas),
M30MEpPbl, TOMOJIOTUYECKUHN Psijl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA- U a30TCOAepKaIlne
OpraHUYECKUE COCIUHEHHUS, MOHOMED, MOJTUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJIISIPHBIC
COEIMHEHMS; T€OpUHU, 3aKOHBI (Tepuoanyeckuit 3akoH . M. MenneneeBa, Teopusi CTPOCHHUS
opranuyeckux BemectB A. M. BbyrnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXPAaHEHUS U TMPEBpAIllCHUs JHEPrHH MPH XUMHYECKHX pEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JISKAIINE B OCHOBE NMTOHUMAHUS
MPUYMHHOCTH U CUCTEMHOCTHM XHMHWYECKUX SIBICHHWI; NPEJICTAaBICHUA O MEXaHH3Max
XUMUYECKUX PEaKIHMi, TEPMOAMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aNMHOM BJIMSIHHM aTOMOB U TPYIIIT aTOMOB B MOJEKyNIax (MHIYKTHUBHBIA U
Me3oMepHbIi dpdexTor, opueHTanTsl | u 1l pona); dhakronoruueckue cBeeHNUs O CBONCTBAX,
cocTaBe, MOJIYYeHUH U 0€30MacHOM HCIIOJIb30BAHUM BAXKHEUIINX OPraHUYECKHX BEIIECTB B
OBITY M MPAKTUYECKOMN JEATEIILHOCTH YeJIOBEKA, OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA MTPUMeEpe MPON3BOACTBA METAHOIIA, TIEPEPA0OTKU HEPTH);

cOPMUPOBAHHOCTh  YMEHHUMW: BBISBIATH  XapaKTEPHbIE TPHU3HAKK  TOHSTHMH,
yCTaHaBJIMBATh MX B3aHMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA MPU ONMHUCAHUU
COCTaBa, CTPOCHHS U CBOWCTB OPraHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUM:

WCIIONB30BaTh XMMHYECKYI0 CHMBOJIUKY IS COCTAaBJICHHUS MOJEKYISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKETIETHBIX ) (POPMYIT OpraHUYEeCKHX BEIIECTB;

COCTABJISITh YPAaBHEHHMS XHMHUYECKHUX pEaKIUi ¥ PacKpbiBaTh WX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH MOCPEACTBOM COCTaBJICHUSI 3JIEKTPOHHOTO
OalaHca ATUX peaKIui, peakuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS WX TOJHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHEHHIA,

M3TOTaBIMBATh MOJEIH MOJEKYT OPTaHMYECKUX BEIIECTB MJIsi HWJUTFOCTPAIMHM KX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

chOPMHUPOBAHHOCTh  YMEHHMH:  YCTaHABIMBATh  TMPUHAJICKHOCTh  U3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBYy U CTPOCHHUIO K OMPEENEHHOMY KIacCy/TpyIie
COeJIMHEHWH, JaBaTh WM Ha3BaHUs MO cucTtemarndeckod Homenkimatype (IUPAC) u
MIPUBOJIUTH TPUBUATILHBIC HA3BAHUS I OTACIHHBIX MPEACTaBUTENCH OPraHUYECKUX BEIIECTB
(3TWIIeH, amleTWJIeH, TOJYOJd, TJUIEPUH, OSTHICHIJIMKONb, (eHos, dopMaibaerus,



alleTanbperu], alleToH, MypaBbHHAasl KUCJIOTa, YKCYCHAsl KUCJIOTa, CTeapUHOBasi, OJIEHHOBAs,
NAIBMUTHHOBAS KHUCJIOTHI, TJUIMH, aJaHWH, MallbTo3a, (pPyKTO3a, AHWIWH, JAUBHUHUI,
U30IPEH, XJIOPOMPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTH YMEHHUS ONPENENIATh BHUJ XHMHYECKOH CBS3M B OPraHUYECKHUX
COeTMHEHMIX (KOBAJICHTHAsl U MOHHAS CBS3b, G- U M-CBS3b, BOJAOPOHAS CBS3b);

c(OPMHPOBAHHOCTH YMEHUS NMPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX
BemiectB A. M. bytneposa st 00bsiICHEHHs 3aBUCHMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepu3OBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEICH pPa3IMYHBIX KJIACCOB OPraHHMYECKHUX
BEIIECTB: aJKAaHOB, LHWKIOAJIKAHOB, AJIKCHOB, AJKaJWCHOB, AaJKHHOB, apOMaTHYECKHX
YTJIE€BOIOPOAOB, CIIMPTOB, AJIbJIETHI0B, KETOHOB, KAPOOHOBBIX KHCIIOT, IPOCTHIX U CIOKHBIX
3(pUPOB, KUPOB, HUTPOCOSAUHEHU U aMHHOB, aMUHOKHCJIOT, OCJIKOB, YIJIEBOJIOB (MOHO-,
M- U TOJMCAaXapUIOB), UILUTIOCTPUPOBATH FEHETHUUYECKYIO CBA3h MEXYy HUMH ypaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHA C UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYII;

chOpPMUPOBAHHOCTh YMEHHS MOATBEPKIAaTh Ha KOHKPETHBIX MpHUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCITUHEHHH OT KPaTHOCTU M THUIA
KOBaJICHTHOM CBS3U (OG- M T-CBSI3M), B3aMMHOTO BIUSHUS aTOMOB M TPYII aTOMOB B
MOJIEKYJaXx;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaTh HMCTOYHUKU YIIIEBOJOPOIHOTO ChIPbs
(HedTb, IPUPOJHBINA Ta3, yrojib), CIOCOOBl €ro MepepadoTKU U MPAKTUUYECKOE NPUMEHEHHE
MIPOJYKTOB MEPepadoTKH;

c(OPMHPOBAHHOCTH BIIAZICHUS CHCTEMOW 3HAHMH O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAOMIOJEHUHN, H3MEPEHHH, MOJCIUPOBAHUHU, HKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

chOpPMUPOBAHHOCTh yYMEHUS TMPUMEHSATH OCHOBHBIE ONEpPAllUU  MBICIUTEIBHON
NeSTeTbHOCTH — aHaJW3 M CHHTE3, CPaBHEHHE, 000OIIeHNe, CHCTEMATHU3alUI0, BBISIBICHHE
IPUYMHHO-CJIE/ICTBEHHBIX CBS3€H — JJIs U3yUEeHHUsI CBOWCTB BEILIECTB U XMMUYECKUX PeaKIHii;

C(OPMHPOBAHHOCTh YMEHHH: BBIIBIATH B3aUMOCBS3b XHMHYECKHX 3HAHHH C
MOHATUSMHM M TIPEACTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYUHBIX HpPEIMETOB A Oonee
OCO3HAaHHOTO TMOHWMAaHHs CYIIHOCTH MAaTepPHaJbHOTO €IUHCTBA MHpa, HCIIONIb30BaTh
CHCTEMHBIE 3HAHUS 110 OPTaHNYECKOM XUMHHU [l OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO PUPO.TY;

c(OPMHPOBAHHOCTh YMEHHUI: MPOBOJAUTH pPacy€Tbl MO XUMHUYECKUM (opMynam H
YpaBHEHHSIM XUMHUYECKUX PEAKIUi C NCIOIh30BaHNEM (DU3NYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI:
Pacy€Thl 10 HAXOXKICHUIO XUMHUIECKOH (POpMYITBI BEIIeCTBA 110 H3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOJAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

C(OPMHPOBAHHOCTh, YMEHHWH: MPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATH C
MO3UIMKA JKOJOTMYeCKOH Oe30MacHOCTH TOCHIEACTBUS OBITOBOM U IPOU3BOJCTBEHHOM
JEeSITeTPHOCTH YEJIOBEKA, CBS3aHHOW C MepepadOTKOM BEIIeCTB, MCIIOIB30BaTh MOTyYCHHBIC
3HAHUS JUISl IPUHATUS TPAMOTHBIX PELICHUH MPoOJIeM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

C(OPMHPOBAHHOCTh ~ YMEHHUH: CaMOCTOSTENIFHO  IUIAHUPOBATH W MPOBOJHUTH
XUMHAYECKHH HKCIEPUMEHT (TOJIyueHHEe U H3Y4YE€HUE CBOICTB OpPraHWYECKHX BEIECTB,
Ka4eCTBEHHBIE PEAKIUH YTICBOAOPOAOB Pa3IMYHBIX KJIACCOB W KHCIOPOJCOICPIKAIIIX
OpPraHUYECKUX BEILIECTB, pELICHHE OHKCIEPUMEHTAIBHBIX 337a4 [0 PaclO3HaBaHUIO
OpPTraHUYECKUX BEIIECTB) C COOIOCHUEM MPaBHII 0€30MacHOTO OOpaIleHUs C BEIIECTBAMHU U
na0opaTOpHBIM 000pyAOBaHUEM, (HOPMYIUPOBATh LEIb MCCIEJOBAHUS, NPEACTaBIATH B
pa3nuyHOM  QopMe pe3ynbTaThl OKCIIEPUMEHTa, AaHaJM3UpOBaTh & OIICHWBATh HX
JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHUM:



coOJTI0/1aTh MpaBUJIa YKOJIOTHYECKH IEIeCO00pa3HOTO TMOBEACHUS B OBITY M TPYIOBOM
NESATEIBHOCTH B LEISX COXPAHEHHSI CBOETO 3/I0POBbs, OKpY)KaroUled MPUPOIHOU Cpeasl U
JOCTUXKEHHS €€ YCTONUYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEUCTBHS Ha KMBBIC OPraHU3MbI ONPEICIEHHBIX
OpraHMYECKUX BEIIECTB, MOHUMas cMbici noka3atens [11K;

aHAIM3WPOBATh  IEJIECOOOPA3HOCTh  MPUMEHEHHSI OPTaHUYECKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILICHUS PUCK-TIOJB3a;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBISAThH IIEJICHATIPABICHHBIA TTOUCK XUMHUYECKOM
nH(OpMaNUY B Pa3IMYHbIX UCTOYHHMKAX (HAy4YHAsl U y4eOHO-HAay4Has JIUTEepaTypa, CpeacTBa
MaccoBoi mHGopMmaiuu, HTEpHET U Apyrue), KpUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopmanuto, mnepepadbareiBaTh €€ M HUCHOJIB30BaTh B COOTBETCTBHHM C IIOCTABJICHHOMN
y4eOHOM 3a/1aueH.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHUS Kypca «OOIIas MW HeOopraHUyecKas XHUMH»
OTpaXKaroT:

chOpPMUPOBAHHOCTh  TPEACTABICHUH: O  MaTepUalbHOM  EAUHCTBE  MMHpa,
3aKOHOMEPHOCTSIX W TI03HABAEMOCTU SIBJICHUW MPHUPOJBI, O MECT€ M 3HAYCHUU XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJiH B 00ECHEUYCHUU YCTOMUMBOIO Pa3BUTHS, B PEIICHUU
mpoOJIeM DSKOJIOTHYECKOH, DJHEPreTHYeCKOW W THUIICBOM O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JaHUM HOBBIX MaTEepUAOB, HOBBIX HMCTOYHUKOB DHEPrHH, B OOECIICUCHUU
paIMOHATIFHOTO TPUPOJOIOIB30BaHMs, B (OPMHPOBAHMHM MHPOBO33PEHHUS U  0OmIeH
KYJIbTYpPbl UE€JOBEeKa, a TaKXKe DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BIIQJICHUE CHCTEMON XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
MOHATUSA — XUMHUYECKUM DJIEMEHT, aToM, SIAPO aToOMa, M30TOIBI, JIEKTPOHHAs 000JI0YKa
aroma, S-, p-, O-atoMHBIe OpOHMTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTroMa,
TUOpUTU3AIIHS aTOMHBIX opOuTanei, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATETILHOCTh, CTENEHb OKUCICHHs, XUMHUECKas CBsI3b (KOBaJIeHTHAsl, HOHHA,
MeTaJuTM4ecKasi, BOJIOPOIHAs), KPUCTALNTMYECKAs PEMIETKA, XUMHUUECKasl peakilus, pacTBop,
3JEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHYECKAsT HUCCOLMALUs, CTENEHb IUCCOIUAIUH,
BOJIOPOJHBIA IOKa3aTeNlb, OKUCIUTEIb, BOCCTAHOBUTEINb, TEIJIOBOH 3((EKT XMUMHUYECKOM
peakl, CKOPOCTh XMMHUYECKOW pPEAKIUH, XUMHUYECKOE DPAaBHOBECUE; TEOPUU U 3aKOHBI
(Teopust 3NEKTPOIUTHUECKOHN AUcconaly, epruoandeckuii 3akod J{.M. Menneneea, 3akoH
COXpaHEHHUs MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHHS SHEPTHH NP XUMHUECKUX
peakiusaX, 3aKOH TIIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JEXallue B
OCHOBE TOHUMAHUS TPUUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBIICHUW;, COBPEMEHHBIC
MpPEACTaBICHUSI O CTPOCHHMM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJEKYJISIPHOM U
HaJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABICHUS O MEXaHM3MaxX XUMHYECKUX pEeaKIui,
TEPMOJIUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, 0 XUMHYECKOM
PaBHOBECHH, paCTBOpaxX M JUCIEPCHBIX CUCTEMaX; (PAaKTOJOTHYECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, MOTyYeHUH B 0€30MaCHOM UCTIOIB30BaHUU BAKHEUIITUX HEOPTaHMUECKUX BEIIECTB B
OBITY ¥ MPAKTUYECKOMN JESITEIILHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPHHIIMIAX XUMUUYECKOTO
MIPOU3BOJICTBA;

chOPMHUPOBAHHOCTh ~ YMEHUH: BBISBIATH  XapaKTEPHbIE TNPHU3HAKH  TOHATHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU OMHUCAHUU
HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAIICHHIA;

c(hOpMHUPOBAHHOCTh YMEHHS UCIIOJIb30BATh XUMHUUECKYIO CUMBOJIMKY JIJIsl COCTABJICHHS
(dhopMyn BEMIECTB M YpaBHEHUU XHUMHYECKHUX PEAKIMH, CHCTEMaTUYECKYl0 HOMEHKJIATYPY
(IJUPAC) u TpuBHasibHbIC Ha3BaHUSI OT/ICIBHBIX BEIECTB;



C()OPMHUPOBAHHOCTb YMEHHS ONPEHENATh BAJICHTHOCTh U CTENEHb OKUCIECHUS
XUMHUYECKHUX JJIEMEHTOB B COEIMHEHUSX, BUJ XMMHUYECKON CBsI3U (KOBaJEHTHas, MOHHaf,
MeTaJUInYeCcKas, BOJOPOIHAs ), TUIl KPHUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJA
XMUMUYECKOH CBSI3U M TUIIA KPUCTAIUTMUECKON PEeIETKH, OOMEHHBIN U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OPMHUPOBAHHOCTh YMEHUI: KiacCU(PULUPOBATh: HEOPraHUYECKHUE BEILECTBA MO0 HUX
COCTaBY, XMMUUYECKHE PEAKIMU 10 PA3IMUHBIM IpHU3HAKaM (YHUCIy U COCTaBy pPearupyromux
BEIIECTB, TEIUIOBOMY 3((deKTy peaxiuu, U3MEHEHHIO CTEIEHEH OKUCIIEHHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJu3aTopa U JPYTUe); caMOCTOSTENbHO BbIOMpPAaTh OCHOBAHUS U
KPUTEPHUH IS KJIacCu(UKAIIUN U3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHA;

C(OPMHPOBAHHOCTb YMEHMsI PACKpBIBATh CMBICI Iepuoauyeckoro 3akona J[. U.
MenzaeneeBa M JEMOHCTPUPOBAaTH €ro CUCTEMATU3UPYIOUIYIO, OOBSACHUTEIBHYIO MU
IIPOrHOCTUYECKYIO (PYHKLIUY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE ATOMOB H
HMOHOB XMMHYECKHUX 3JIEMEHTOB IEepBOro—4eTBEPTOro mnepuozoB [lepuonndeckoil cucremsl
JI.1A. MeHnneneeBa, HMCHONB3ys IOHATUA <«OHEPrETUYECKUE YPOBHU», «IHEPIrEeTUYECKHE
HOAYPOBHUY, «S-, P-, -aTOMHBIE OpOMTAIN», KOCHOBHOE M BO30YXKIEHHOE dHEPreTUUCCKHE
COCTOSIHUSI aTOMay»; OOBSICHATb 3aKOHOMEPHOCTU HW3MEHEHHS CBONCTB XHMHUUECKUX
JIEMEHTOB U HX COeAMHEHMH mo mnepuojnam u rpynnam Ilepumonuueckoit cucremst /1. U.
MenpeneeBa, BaJ€HTHbIE BO3MOXXHOCTHM aTOMOB D3JEMEHTOB HAa OCHOBE CTPOCHHUS HX
JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHWI: XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA BEILECTB Pa3IMYHBIX KJIACCOB, OJATBEPK/IaTh CYILIECTBOBAHUE N'€HETUYECKOM CBSI3U
MEX/1Yy HEOpraHMYeCKHMHU BEIECTBAMU C IIOMOILIBIO YPaBHEHUIl COOTBETCTBYIOILUX
XUMUYECKHUX peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh CYII[HOCTb: OKHUCJIUTEIBHO-
BOCCTQHOBUTENIBHBIX PpEAaKIMil MOCPEICTBOM COCTABIIEHHUsS 3JIEKTPOHHOrO OajaHca 3TUX
peakuuii; peakuuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX IOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUH; peakuui T'MJIpoNIn3a; peakiuil KOMIUIEKCooOpa3oBaHMs (Ha IpuUMepe
TUIPOKCOKOMITJIEKCOB IIUHKA U aJTFOMUHUA);

Cc(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX
peakuuii ¢ y4éTOM HMX DHEPreTHYEeCKHX XapaKTepUCTHK, XapaKTep H3MEHEHUs CKOPOCTH
XMMHUYECKOM pEakIMUd B 3aBUCHUMOCTH OT pa3jM4yHBIX (AKTOPOB, a TaKXKe Xapakrep
CMEILIEHUsI XUMUYECKOTO PaBHOBECHUS I0J] BIUSHUEM BHELIHUX Bo3AecTBuil (mpunuun Jle
[laTenbe);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUUECKHE pEaKLUH, JeKallhue B
OCHOBE MPOMBIIIICHHOTO IOJyYeHHUs] CEpHOW KHUCIIOTHI, aMMMaka, OOIIue Hay4yHble
MPUHLMIIBI XUMUYECKUX IPOU3BOJCTB; 1€JI€CO00pPa3HOCTh MPUMEHEHHS] HEOPraHMYECKUX
BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOIIECHUS PUCK-TI0Nb3a;

c(OPMUPOBAHHOCTh BIJIAJIEHUSI CHCTEMOH 3HaHUII O METOJaX HAYYHOIO IO3HAHHS
SBJICHUI MPUPOBI — HAOIOAeHNE, U3MEPEHUE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peasIbHbINA U
MBICIIEHHBII), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUsS MPUMEHSTh 3TH 3HAHUS MPU
HKCHEPUMEHTAIBHOM HCCJIEIOBAHUU BEIIECTB U JUIA OOBSCHEHMS XUMHUYECKUX SBIICHHIA,
UMEIOIUX MECTO B MPHUPOAE, MPAKTHUECKON NEeATENbHOCTH YellOBEKa M B IOBCEIHEBHOM
KHU3HU;

cOPMUPOBAHHOCTh YMEHHMsI BBISBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUM C
MOHATUSMH M TIPEACTaBICHUSAMH JIDYTMX €CTECTBEHHO-HAYUHBIX MpPEIMETOB A Oonee
OCO3HAHHOTO MIOHUMaHUS MaTepUAIBLHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCT YMEHHS TPOBOAUTH PACUETHI: C HCIOJIB30BAaHHEM IOHSATHIHA
«MaccoBasi J0J1s1 BELECTBA B paCTBOPE» M «MOJISIPHAs KOHLIEHTPALIMA»; MAaCChl BEIIECTBA WIN



o0béMa raza mo H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0bEMY OIHOrO U3
YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOTO 3(dekTa peakiuu; 3HaUeHUsT BOJIOPOJTHOTO
MOKazaressl pacTBOPOB KUCJIOT U IIEJIOYEH C M3BECTHOM CTENEHBIO NHCCOLMALIUU; MAacChl
(0O6bEma, KOJTMUYECTBA BEIECTBA) MPOIYKTA PEAKIMH, €CJIM OJTHO U3 UCXOHBIX BEUIECTB JaHO
B BHUJE PAcTBOpa C OMpEeTEHHON MacCOBOW J0Jiel pacTBOPEHHOTO BEIECTBA WMJIM JaHO B
M30BITKE (MMEET MPUMECH ); JIOIH BBIX0J1a MMPOIYKTA PeaKLnu; 00bEMHBIX OTHOIICHUI ra3oB;

chOpPMUPOBAHHOCTh ~ YMEHM: CaMOCTOSITENIbHO  IUJIAHUPOBaTb W NPOBOJIUTH
XUMHYECKHIA OSKCIIEPUMEHT (TMPOBEACHUE PEaKIMii HOHHOTO OOMEHAa, MOATBEPIKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHUYECKUX BELIECTB, ONPENEICHUE CPEbl PACTBOPOB BEIIECTB
C TOMOUIbI0 HHIUKATOPOB, H3yYEHUE BIUSHUS pPa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON pEeaKIMH, pPEIICHHE HKCIEPUMEHTAJIbHBIX 3a1ad 1Mo TeMaMm «Metaisly u
«Hemeramnel») ¢ coOmrogeHueM MpaBuil 0e€30MacHOro OOpalleHUs C BeLIECTBAMHU H
nabopaTOpHBIM 000pyAOBaHHEM, (HOPMYIUPOBATh LEIb HCCICJOBAHUS, TNPEACTABIATH B
pa3nuuHON  (QopMme pe3ynbTaThl OSKCIEPUMEHTa, aHAIM3UPOBAaTh M OLEHUBATh HX
JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MpaBUia MOIb30BAHUS XUMUYECKOMN MOCY 10
U J1a0opaTOpHBIM O0OpYAOBaHUEM, OOpalIeHUsT C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU TIO BBINOJHEHHUIO JA0OPATOPHBIX XUMHYECKHX OIBITOB, JKOJIOTUYECKU
11€J1ecO00pa3HOr0 MOBECHHS B OBITY U TPYIOBOU JESTEIBHOCTH B LIEJSIX COXPAHEHHUST CBOETO
3JI0pPOBbS, OKpPYXKAIOIIEH HPUPOTHOM Cpelbl M JOCTHKEHHS €€ yCTONYMBOIO pPa3BUTHS,
OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JEUCTBUSI HAa KUBBIE OPTraHU3MBbI OMPEIEIEHHBIX
HEOPraHMYECKUX BEIIEeCTB, TOHUMas cMbIch nokazaTens [TJK;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIISAThH IICJICHATIPABICHHBIA TTOUCK XHMHUYECKOM
nH(pOpMaLUY B pa3IMYHbIX UCTOYHHMKAX (Hay4Has M yueOHO-Hay4dHas JIUTEepaTypa, CpeacTBa
MaccoBoii mHGpopMaruu, VHTEpHET U Jpyrue), KPUTUYSCKH aHATU3UPOBATH XHUMHUYCCKYIO
unpopmanuto, nepepabaTeiBaTh €€ M HUCHOJIB30BaTh B COOTBETCTBHM C IIOCTaBJICHHOMN
yueOHoOM 3aiayeil.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKanecm/le odpa3oBaTejbHbIE
padoThI padoThI pecypesI

Pa3nea 1. TeopeTrnueckue 0CHOBBI OPraHN4eCcKOi XUMHUH
L1 crpocmur oprammaccxax cosmmenh A 5 bubanorexa IOK

' P p A ' https://m.edso0.ru/d69df650

M. bytneposa

Utoro no pazneny 8

Paznea 2. Yraesogopoasbl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 bubnuorexa [JOK

' LIMKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 14 1 bubnmnoreka [JOK

' AJIKaUEHb], aTKHHBI https://m.eds00.ru/d69df650

bu6mmoreka [IOK

2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 4 bubnmnoreka [JOK

' uXx nepepadoTKa https://m.edso0.ru/d69df650
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 bubmorexa HOK

' POHSBOAHBIC YIICBOAOPOA https://m.eds00.ru/d69df650

Hroro mo pazneny 35

Paznea 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnsl

bubmuoreka [JOK

31 Crpret. Genon 1 L https://m.eds00.ru/d69d650
3.2 KapOonunbpHbIE COEAMHEHUS: aTbICTHIBI 1 21 1 bu6mmorexa [{OK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

keToHbl. KapOoHoBbIE KHUCIOTHL. CI10KHBIE
a¢upsl. Kupbl

https://m.edso0.ru/d69df650

bu6mmoreka [IOK
3.3 Y TIeBozp! J https://m.eds00.ru/d69df650
Hroro mo pazaeny 41
Pa3znen 4. A3oTconepkaiye opraHudeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 bubmmorexa [JOK
' ' ) https://m.edso00.ru/d69df650
Utoro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY IS pHbIE COCIUHEHUS
51 BricokoMoJIeKyIISIpHBIC COEIMHEHUS 6 bubmmorexa [JOK
' yIAp A https://m.edso00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne i/ S — Beero KO6HTp0JILHLIe HpﬁaKTuquKue 0BPA30BATETLHBIE
padoThI padoThI pecypebi
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMa. Ilepnonnueckuit
11 3akoH u [lepuoauyeckas cucrema 9 bu6mmoreka [IOK
' XUMHYECKHX 37eMeHTOB 1. . https://m.edso0.ru/2dd57f24
Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnunoreka [JOK
' BCILICCTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XHUMHHCCKHE PeakitiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
2.1 Hewmeraner 31 . 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
22 Meraner 23 . 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 bu6mmorexa [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

I[TPOT'PAMME




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxka

IIpenmer u 3HaueHUE
OpTraHUYECKON XMMUH,
MPE/ICTABICHUE O
MHOT000pa3uu
OpTraHUYECKUX
COCIMHEHUN

DJEeKTPOHHOE CTPOCHHE
aToma yriepoja
(ocHOBHOE U
BO30YXIEHHOE
cocTosHus). BaneHtHele
BO3MOYKHOCTH aTOMa
yriepoaa

XuMHUEecKas CBsI3b B
OpPTraHUYeCKUX
COEJIMHEHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBQJICHTHOH CBSI3H,
crocoObl pa3pbiBa cBsI3eH

KoanuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

bu6nuoreka [IOK
https://m.edso0.ru/3686e6f5

bubnuorexa [JOK
https://m.edsoo.ru/Oce6fd4c

bubmuorexa [JOK
https://m.edso0.ru/8d39f5c8

Teopus crpoeHus
OpraHMYECKHUX
coenuaenni A. M.
byrneposa

Buaer uzomepun:
CTPYKTYpHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPraHUYECKUX

bubmmorexa [JOK
https://m.edso00.ru/9e595ch8

bu6nuoreka [IOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COECTMHEHUN

IIpencrapienue o
KJIacCU(UKALIUU U

6 cUCTeMaTh4ecKas EH@I_HOTeKa LIOK
nomenxmarypa (IUPAC) ttps://m.edsoo0.ru/c212dd21
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakuuit bubnmoreka [JOK
B OPraHUYECKON XUMHHU https://m.edsoo.ru/ba5706aa

8 osobuere i o Bufimorera [IOK

https://m.edsoo.ru/87a37cab
TeMe
AJIKaHbl: TOMOJIOTHUECKHUI
psn, odmas popmya,

9 HOMEHKJIaTypa 1 bubnuoreka [JOK
U30MEpHs, AIEKTPOHHOE https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII

10 S;EE::EE;: ?BOfICTBa bubmorexa LHOK

https://m.edso0.ru/3137711c
AIIKaHOB
Haxoxxnenue ajgkaHosB B

11 npupoze. CriocoObl bubmuoreka [JOK
NOJTYYCHHS Y TPUMEHECHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[uxnoankansl: o6mas
dbopMyna, HOMEHKIATypa

12 Y U30MepHsi, 0COOEHHOCTH but6mmoreka [IOK
CTPOEHUS M XUMUYECKHX https://m.edso00.ru/156730d2
CBOIICTB, CITOCOOBI
MOJTyYeHUs U IPUMEHEHHE
Pemenue pacaéTHbix

13 3a71a4 Ha ONPEAECICHUE bubnuotexa [JOK

MOJIEKYJISIPHON (HOpMYJIBI
OpPraHUYEeCKOro BELECTBA

https://m.edsoo.ru/bf84d8eh



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

10 MaCCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB,
BXO/AIIHX B €T0 COCTAB.
Cucremaruzanuus U
000011IeH1E 3HAHU T10
TeMe

AJIKEHBI: TOMOJIOTHUECKUI
psn, obmias ¢popmyna,

HOMEHKJIaTypa,

14 3JIEKTPOHHOE U bubmuorexa [JOK
POCTPAaHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYII.

CtpyKkTypHas  1uc-
TpaHC-U30MEPHsI ATKEHOB
dusnyeckue u

15 XHMUYECKHE CBOMCTBA bubnuorexa [JOK
ankeHoB. [IpaBuiio https://m.edso00.ru/21069ccd
MapkoBHHUKOBA

16 CniocoOsI ony4eHus u bubnmnoreka [JOK
PUMEHEHHE aJIKCHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1

17 no teme "[lonyuenne bubmuoreka [JOK
ITUJICHA U U3YYCHUE ero https://m.edsoo.ru/0941eed8
CBOMCTB"

Pemenne pacuéTHbix

18 3a71a4 Ha ONpPEICIICHUE bubmuoreka [JOK
MOJIEKYJISIPHON (hOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOT0 BEIIECTBA
ATKaTMeHBI:

CONPSKEHHBIE,

19 W30JIMPOBAHHBIE, bu6mmoreka [JOK
KyMYJIUPOBaHHbIE. https://m.edso00.ru/04298c0a
OcoOenHoctu

SJICKTPOHHOTI'O CTPOCHUA



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuUMHYECKHE CBONCTBA but6mmoreka [IOK
CONPSDKEHHBIX AUCHOB https://m.edso0.ru/e561253d

21 CriocoOsblI MoTy4eHus u bubnmoreka [JOK
NPUMEHCHHE alIKaJHCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psn, obmias ¢popmyna,

HOMCHKJIAT
29 3J(1)eKipole{1(}),£E; bubnmoreka [JOK
https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYI,
¢du3nvecKkre CBOMCTBA

23 XuMH4ecKue CBONCTBa bubnnoreka IIOK
AITKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiinu bu6nuoreka [IOK
Ha TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOsblI MoTy9eHus U bubnuoreka [{OK
NpUMEHEHHE aIKHHOB https://m.edsoo.ru/a6f9alea

g | DTG Su puoti BuGmotexa 10K

. https://m.edso0.ru/5db8e526
XUMHYECKON pPeaKInu
CucrtemaTtuzanus u

27 0000111eHIE 3HAHUIT 110
TeMe
ApeHBI: TOMOJIOTHYECKUHT
psin, obmas gpopmyia,

HOMEHKJIATypa.

o8 DIIEKTPOHHOE U bubnmoreka [JOK
POCTPAHCTBEHHOE https://m.edso00.ru/a92a7094
CTPOEHHUE MOJIEKYT
OeH3oJa ¥ TOIyoJIa, UX
buznyecKkue cBoicTBa
XUMUYECKUE CBOWCTBA Bubsmorexa [IOK

29 apCHOB: PEAKITUH

3aMCIICHU A

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

31

32

33

XHUMHUYecKre CBOMCTBA
apEeHOB: peaKIuu
MIPUCOCTUHECHHSI,
OKHCJICHHE IT'OMOJIOT0OB
OeH301a

OcobeHHocTH
XAUMHUYECKUX CBOUCTB
cTUpoJa

Pemenne pac4€THbIX
3ajla4y Ha OIpeJieieHne
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHUYECKOIo BELECTBA
CriocoObl nostyyeHust u
pUMEHEHHE apEeHOB

bu6nmoreka [IOK
https://m.edsoo.ru/a44alaed

bu6nuoreka [IOK
https://m.edsoo.ru/d5018a54

bu6nmoreka [IOK
https://m.edsoo.ru/53461a2c

bubnuorexa [JOK
https://m.edso0.ru/6f717d09

34

T'eHeTnueckas cBsI3b
MEXIY pa3InyHbIMU
KJIacCaMH YTJIEBOJOPOAOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHA.
Cucrematuzanuus u
000011IeHNE 3HAHU 110
TeMe

36

37

[IpupoHsbIi ras.
[TorryTHBIE HETSIHBIE ra3bl
KamenHnslit yrons n
IIPOIYKTHI €T0
nepepadboTKH

bubmmoteka [IOK
https://m.edso00.ru/69b3398b

38

39

Hedtb 1 ciocobs! eé
nepepadoTKH.
[IpumeHeHne npoIyKTOB
nepepaboTku HedTH
I'enernueckas cBs3b
MEXIY Pa3TUIHBIMA
KJIacCaMH YTJI€BOJIOPOIOB

bu6nuoreka [IOK
https://m.edso0o.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

["anoreHonpoun3BogHBIE
YTJIEBOJOPOAOB:
3JICKTPOHHOE CTPOCHHE;
peaKIu 3aMeleHus
rajoreHa

Jle¥icTBue 1Iemouei Ha
rajJjoreHIpPOU3BOIHbIE.
BzaumoneiictBue
JIMTaJIOreHajJKaHOB C
MarHueM H IIMHKOM

Cucremarusanus u
000011IeHrE 3HAHUH 110

pazzaeny "YrieBonopoasr"

bu6nmoreka [IOK
https://m.edsoo.ru/82h4d759

bubmunorexa IJOK
https://m.edsoo.ru/20e89f22

43

44

KonTtponbsHas pabora o
teme "YraeBoaopoibl"

[IpenenwvHbIC
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHUH psl,
obmas popmyna,
CTPOEHUE MOJIEKYIL,

WU30MepHs, HOMEHKIIATYypa,

KJaccupukanus,
¢duznyeckue cBoicTBa

bubmnoreka IIOK
https://m.edso0.ru/95c9e298

bubmmoteka [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOWCTBA
MpeAeNIbHBIX
OJIHOATOMHBIX CITUPTOB

bubnuoreka [IOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOslI nosydeHus u
IpUMEHEeHHe
OJTHOATOMHBIX CITUPTOB

bu6nuoreka [IOK
https://m.eds00.ru/484100000000000

47

[Ipocteie a¢upsi:
HOMEHKJIaTypa U
U30MepHsl, 0COOEHHOCTH
(bU3UYECKUX U
XUMHYECKHUX CBOMCTB

but6mmoreka [IOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

MHOroaToOMHBIE CITUPTHI:
OTHUJICHIJINKOJIb N

Bbubnuoteka LIOK

48 TIIMIEPUH, UX (HU3HYECKHEe https://m.edsoo.ru/ee4d84aa
Y XMMHYECKHUE CBOMCTBA
49 gggﬁzgzll{r;;ﬂqunﬂ 1 bubnmnoreka HOK
https://m.edsoo.ru/d12e567d
MHOTOATOMHBIX CITHPTOB
®DeHOoJI: CTpOoeHUE
50 MOJICKYJIbI, (PU3UYECKUe bubmmoreka [IOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denomna
51 XuMH4ecKue CBONCTBa bubnnoreka IIOK
dbenona https://m.edsoo.ru/037ca5f9
59 CriocoObl nostyyeHust u bubnuoreka [JOK
NpUMEHeHHe QeHoa https://m.edsoo0.ru/c77ddf4c
[IpakTuueckast pabora Ne
53 gl.ccljlf;iliaﬂeirranbﬂmx bubmorexa LHOK
" https://m.edsoo.ru/fd0ced09
3a1a4 no Teme "CrnupTsl U
¢denomsr"
S obosmene swami o Bumorexa LIOK
https://m.eds00.ru/1810ch9b
TeMe
AnbAeTUAb U KETOHBI:
AJIEKTPOHHOE CTPOCHHE
S5 roworormecxr . BuGmaorexa LIOK
’ https://m.edsoo.ru/b139beaa
oOmas popmyna,
U30MEpHs U
HOMEHKJIaTypa
S5 gusmecenne choticrnn BuGmaorexa LIOK
’ https://m.edso0.ru/c887425c
PEaKIuu MPUCOETUHEHUS
57 Peaknuu oxucneHus u bu6nuorexa [IOK



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

KauC€CTBCHHBIC PCAKIIUU
AJIbACTUIOB 1 KCTOHOB

https://m.edsoo.ru/a393baa9

58 Crioco0sbI moTy4eHus bubnmoreka [JOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE

59 npeiesibHbIe KapOOHOBBIS bubmuorexa [JOK
KHMCJIOTBI, 0COOEHHOCTH https://m.edsoo.ru/fecOb113
CTPOECHHS UX MOJIEKYII
N3omepus u

60 HOMEHKJIaTypa bubmmoreka [IOK
KapOOHOBBIX KHCIIOT, MX https://m.edsoo.ru/700cc87b
¢du3nvecKkre CBOMCTBA
XUMHUYECKUE CBOMCTBA

61 MpeaeIbHbIX bu6nuoreka [IOK
OJTHOOCHOBHBIX https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB

62 MYpPaBbUHOMN KUCJIOTHI. bubnmnorexka HOK
Msoroobpasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
Oco0OeHHOCTH CBOMCTB:

HEeNpeeNbHBIX U
apOMaTHICCKHUX
o | St B LOK
’ https://m.edso00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHCJIOT

64 [ToHsATHE O IPOU3BOAHBIX bubmmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CrniocoOsl noydeHus u Butmiorexa [[OK

65 npUMeHeHHe KapOOHOBBIX

KHUCJIOT

https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

66

67

68

69

CrnoxHbie d(upsI:
TOMOJIOTUYECKUU P,
obmas popmyna,
U30Mepus U
HOMEHKJIaTypa

duznyeckue u
XUMUYECKHUE CBOWCTBA
3¢hupoB

Pewenne pacu€THbIX
3ajiay: M0 YpaBHEHUIO
XUMHYECKON PEaKLUH, Ha
olpeieneHue
MOJICKYJISIPHOM (HhOPMYJTBI
OpPraHMYECKOIo BELECTBA
[Tpaktuyeckas padora Ne
3. Pemienue
9KCHEPUMEHTAIbHbIX
3a/1a4 10 TeMe
"KapOOHOBBIE KUCIIOTHI.
Crnosxuble 3¢upsr”

bu6nmoreka [IOK
https://m.edsoo.ru/adfffe6d

bu6nuoreka [IOK
https://m.edsoo.ru/ad6b94b2

bubnuorexa [JOK
https://m.eds00.ru/486671fb

70

71

72

JKupsr: ctpoenue,
dusnueckue u
XHMHYECKHUE CBOMCTBA
(ruaponus)
OcobeHHOCTH CBOUCTB
YKUPOB, COJIEPIKAIIIIX
OCTaTKH HeTpeIeTbHBIX
YKUPHBIX KHCITOT. JKUpHI B
npupojie

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Mololee JeicTBHE.
[ToHsITHE O CHHTETUYECKHX
MOFOIIMX CPEICTBAX

bu6nuoreka [IOK
https://m.edso0.ru/al9c5hb98

bu6nuoreka [IOK
https://m.edso00.ru/b0331922

bubmuorexa [JOK
https://m.eds00.ru/3c566565



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

(CMC)

I'eneTnueckas cBA3b

73 YIJIEBOJOPOAOB U bubmmoreka [IOK
KHCJIOPOJICOAEPIKAIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIECTB

74 PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PeaKLUi

o | e Bumorera 0K
TeMem https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
YIJIEBOJIOB U

76 KJIaCCU(UKALIUS BH6H_HOTeKa LOK
JTIIEBOJIOB (MOHO-, i H https://m.edsoo.ru/7a9693al
HOJIMCaXapubl)

MoHocaxapu/ibl:
77 (bu3HYEeCKre CBONCTBA U BH6H_HOTeKa HOK
https://m.edsoo.ru/b4bdda2d
HaXO0JXJICHUE B MPUPOJIC
[IprMeHeHue rioKo3sl, €€

78 3HaYEHUE B bu6nuoreka [IOK
KU3ZHENEATENNBLHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunpl: caxaposa,

79 MajabTO3a U JIaKTO3a. bubnuoreka [IOK
Haxosxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUCaXapHJIOB
[Tonucaxapuael: cTpoeHue
MaKpOMOJICKYII,

80 q)mi quKHei; bu6muoreka [JOK
HMICeCKIE CBOHCTEA https://m.edso00.ru/72a04508
MIPUMEHEHUE

81 [Tousitue 06 bu6nuoreka [IOK

HNCKYCCTBCHHBIX BOJIOKHaxX

https://m.edso0.ru/6216e766



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766

Pemienune pacueTHbIX
3a/1a4 Ha ONpe/e/IeHue

bu6nmoreka [IOK

82 JIOJTH BBIXOJIA MPONYKTA https://m.edsoo.ru/7fde47ef
pPEaKIUU OT TEOPETHUCCKH
BO3MOXHOT'O
o | gy Busorea 101
https://m.eds00.ru/08d4364c
pazzueny
KonTtponpHas padora no
84 IIe(l\l//llf:nopOIICOI{ep>1<.211111/16 bubmorexa LOK
https://m.eds00.ru/42c6678e
OpraHuvecKue
coenqnuenusa”
AMUHBL: K1accudukarms,
e Busorea 10K
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa
¢du3nvecKkre CBOMCTBA
86 XuMHU4YeCKHue CBOMCTBA bubmmoteka [IOK
anmnpaTHIecKuX aMUHOB https://m.edso0.ru/1bc5cf80
AHWIIMH: CTPOEHUE
87 aHUJIMHA, OCOOCHHOCTH bubmuorexa [JOK
XUMHYECKHX CBOWCTB https://m.edsoo.ru/39cd21f1
AHWJIMHA
88 g;;;(;gzll;(;nqunﬂ " bubnuoreka [JOK
https://m.edsoo0.ru/eal38763
annpaTHIECKUX aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U
89 u3zomepusi, puznyeckue bubmmoreka [JOK
cBoiicTBa. OTIENbHBIE https://m.edso0.ru/d1773e80
MPEICTAaBUTENH Ol-
AMUHOKHCIIOT
90 XHUMHUYECKUE CBOMCTBA bubnuotexa [JOK



https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

AMHUHOKMCIIOT, UX
OMOJIOTUYECKOE 3HAUYEHUE
aMUHOKKCIIOT. CUHTE3 U
I‘I/I[[pOJ'II/I?) IICIITU 0B

https://m.edsoo.ru/77df705a

91

benku xak npupoaHsie
IOJIUMEPBI; CTPYKTYPBI
0eIKOoB

bu6nmoreka [IOK
https://m.edsoo.ru/429e9899

92

XUMHYECKHE CBOUCTBA
0€eJIKOB

bu6nmoreka [IOK
https://m.edso0.ru/6237306d

93

94

95

96

AzoTcoaepikaiue
TeTePOIUKITHYCCKHEC
COCMHEHUSI.
HykJ1IenHOBBIE KHCIIOTBI:
COCTaB, CTPOCHHE U
Ouosiornyeckas pob

[TpakTrueckas padora No
4. Pemenue
AKCTICPUMECHTATBHBIX
3a/1a4 10 TeEME
"A3oTcoaepkaiue
OpTaHHYECKHE
coeauHeHH"

[TpakTuaeckast pabota No
5. Pemenne
SKCHEPUMEHTAIBHBIX
3aJ1a4 [0 TeME
"Pacno3HaBanue
OpTraHUYECKHUX
coequHeHUI"

KonTpomnpHas pabora mo
teme "A3oTcoaepxKaiime
OpraHUYEeCKHE
coenqnueHusa”

bubnnoreka IIOK
https://m.edsoo.ru/521d1431

bubmmoteka [IOK
https://m.edsoo.ru/8e3c02d1

bu6mmoteka [IOK
https://m.edsoo.ru/bde3fdf6

bu6mmoreka [IOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TOHATUA

bu6nuorexa [IOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

XUMHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHMI B METOIbI UX
CHHTE3a —
MOJIMMEepU3alus 1
MTOJIMKOHICHCALIHS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunmsanusa

98
U niepepaboTKa IJIacCTUKA

D1acTOMEPHI:
HaTypajibHbIN
CHHTETUYECKHUE KAyUYKH.
Pesuna

99

Bonokna: HatypanbHble,
HCKYCCTBCHHBIE,

100 CHHTETHYECKUE.
[Tonumeps! cienuaabHOTO
Ha3HAYEHUS

[TpakTnueckas padora No
6. Pemrenne
SKCHEPUMEHTAIBHBIX
3aJ1a4 10 TeME
"Pacno3HaBanue
IJIaCTMAcC ¥ BOJIOKOH"

101

bu6nuoreka [IOK
https://m.edsoo.ru/82242e0f

bu6nmoreka [IOK
https://m.edso0.ru/246103ec

bubnnoreka IIOK
https://m.edso0.ru/5963a601

bu6nuoreka [IOK
https://m.edsoo.ru/3aebd77a

0O0001eHne 1
cucTeMaTu3alus

102 M3y4EHHOT0 MaTepualia mno
TeMe
"BricOKkOMONEKYIIpHBIE
coelMHeHus "

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara
n/ Tema ypoka Kontpoabubie IlpakTnueckue  HM3y4eH uHppoBLIe
- Bcero 5 6 - oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypesi
AtoMm. CocTaB aTOMHBIX siiep bubmaorexa LIOK
1 ' . ‘ 1 https://m.edsoo.ru/59c11
XumMuveckui 35emMeHT. M3otonsl 2ee
CTpoeHHe IEKTPOHHBIX 000I0YCK bubmmorexa HOK
2 1 https://m.edsoo.ru/b4d9ff
aTOMOB, KBaHTOBBIE YHCIIA fa
Kiaccupukanus XuMHIecKux Bubmorexa HOK
3 1 https://m.edso0.ru/61294
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI) af9
Pacnpenenenue 31eKTpoHOB MO bubmorexa OK
4 1 https://m.edsoo.ru/f5f750
ATOMHBIM OpOUTATISIM fo
DNEeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB bubmuoreka [IOK
5 AJIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149e
BO30Y)KIEHHOM COCTOSTHUH 846
DNEeKTPOHHbIE KOH(UTYpaAITTU HOHOB bubmorexa OK
6 ' 1 https://m.edsoo.ru/a0764
DIIEKTPOOTPULIATETLHOCTD b24
[lepronnueckuii 3aKOH U
[lepnonnueckas cucteMa XMMHUYECKUX bu6muoreka [JOK
7 anemenToB J[. . MenpeneeBa, CBA3b C 1 https://m.edsoo.ru/16957
COBPEMEHHOM TeOpUeH CTPOSHUS c01
aTOMOB
3 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1 bubnmnorexa [JOK

XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX

https://m.edso0.ru/f8468



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

MMHU MIPOCTBIX U CJIOKHBIX BELIECTB MO
rpynmnam u nepuojam

Cucremarusanus U 0000IEHUE 3HAHUN

927

bu6nmoreka [IOK

9 https://m.edsoo.ru/8fad29

10 TeMe
42

e ———— Bumorra 0K

10 P ' https://m.edsoo.ru/5a807
Bonopoanas cBs3b. 2af
MexMoneKyIsspHble B3aUMOJEHCTBUS =
omonnooT atoson Corsn BuSmorexa LIOK

11 N ' https://m.edsoo.ru/3d2ca
3IEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX 093
F€OMETPUUECKUM CTPOCHUEM —
[IpencraBieHuss 0 KOMIUIEKCHBIX bubmmorexa [IOK

12 el https://m.edso0.ru/8c66b
COEIMHEHUSAX: COCTAaB U HOMEHKJIATypa 123
]}?eelxlfoe;eTIf aﬂﬁoﬁzizﬂcipiZ;;g Turbl bubmmorexa [IOK

13 YIAP P o https://m.edso0.ru/e1676
KPUCTAJJIMYECKHUX PELIETOK U CBOMCTBA 35b
BELIECTB 290
IloHsATHE O IUCIIEPCHBIX CUCTEMAX. bubmuoreka [IOK

14 [pencraBneHne 0 KOTOUIHBIX https://m.edsoo.ru/da2c7
pacTBOpax 0e4
VcTrHHBIE pACTBOPHI: HACBIILIEHHBIE U bu6muoreka [JOK

15 HEHACBIIIIEHHbIE, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccd
Kpucramioruaparsl dsd
CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU bubmorexa LIOK

16 p HerTpat https://m.edsoo0.ru/328e6
pacTBOpOB 53a

17 Pemenne 3agad ¢ HCorb30BaHUEM but6mmorekxa [IOK



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a

HOHATHH ""MaccoBas OOJIA

nn

pacTBOPEHHOTrO BelecTna", "MossipHas
KOHUEeHTpauus"

https://m.edso0.ru/785e0
ab4

Knaccudukanust 1 HOMEHKIIaTypa

bubnunorexa LIOK

18 https://m.edsoo.ru/bf9e10
HEOPraHMYECKUX BEIIECTB 84
Cucremaru3zanus 1 000011eHne 3HAaHUN bubmmorexa [IOK
19 https://m.edsoo.ru/8d2c6
10 TeMe
ada
KonrponbHas pabora no remam
"Ctpoenue atoma. [lepuognaeckuit Bubnmorexa [IOK
20 3akoH u [lepuoanyeckas cucrema hitps://m.eds0o.ru/70a60
XUMHUYECKUX 3jiemeHToB J[. 1. aad
Mengeneena", "CTpoeHue BelIecTBa. B
Mmuoroo6pasue BemiecTs"”
Knaccudukanns XumMmmueckux peakiuui
B HEOPIaHUYECKOM U OpraHNYeCcKOn Bubnmorexa [IOK
21 XUMHH. 3aKOH COXPAaHEHHS MacChl hitps://m.eds00.ru/6335¢
BELIECTB; 3aKOH COXPAaHEHUS U d4d2
NpeBpaIeHHs SHEPTHH TIPU =
XUMHYECKHX PEaKLUAX
TennoBble 3¢ (HeKThl XUMUYECKHX bubmuoreka [IOK
22 peaknuii. TepMoxummuyeckue https://m.edsoo.ru/d1db8
ypaBHEHUS 6da
Brpluncnenus no ypaBHEHUAM bubmuorexa [JOK
23 XUMHYECKUX PeaKIui 1 https://m.edsoo0.ru/87b13
TEPMOXUMHUYECKUM YPABHEHUSIM 954
CKOpOCTh XUMHUUYECKOHN peakinu, e
24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanu3 u kaTanu3aropsl
25 ['oMOreHHbI€ U TeTepOreHHbIE PEAKIINH



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

[IpakTuueckas padora Ne 1 o treme

bubnunoreka LIOK

26 "BausiHre pa3IudHbIX GaKTOpPOB Ha https://m.edsoo.ru/1facal
CKOpPOCTh XUMUYECKOH peakiyn” dl
OO6patumbie 1 HEOOPATUMBIE PEAKIIUH. bubmorexa [IOK

27 https://m.edso0.ru/30952
XUMHUYECKOE PABHOBECHE f9b
[TpakTiueckast pabota Ne 2 o Teme bubanorexa [JOK

28 "BnusiHMe pa3aInMyHbIX (AKTOPOB HA https://m.edsoo.ru/3bf34e
MOJIO’KEHNE XUMHUYECKOTO paBHOBECHS" 17
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nmorexa LIOK

29 CuiibHbBIC U CIIA0BIC 3JICKTPOJIHTHI. https://m.edso0.ru/5f766
CremneHp AMCCOIUAIINH bdf
HNonnoe npoussenenue Bojabl. Cpena bu6nmoreka LIOK

30 BOJIHBIX PacTBOpOB. BomopoaHsiii https://m.edso0.ru/3966¢
nokasatenb (pH) pactBopa a8y
I'mpposnus coneit. Peakuuu, bu6nmorexa LIOK

31 NPOTEKAIOIINE B PACTBOPAX https://m.edsoo.ru/09d5a
3JIEKTPOIUTOB 9bd
[TpakTiueckast pabota Ne 3 mo Teme bu6nmorexa LIOK

32 "XHMMHYECKUE PEaKIUK B pacTBOpax https://m.edsoo.ru/2e3da
3JIEKTPOIUTOB" eb0
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnmnoreka HOK

33 peakiuu. BaxkHelme okuciuTeny u https://m.edso00.ru/56226
BOCCTAHOBUTEIH 060
MeToJ1 3JIEKTPOHHOTO (3JICKTOHHO- bubmorexa I[IOK

34 https://m.edsoo.ru/fb691
HMOHHOT0) OanaHca

387

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmorexa I[IOK

35 https://m.edsoo.ru/93fb9

BCIICCTB

7d2



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2

bubnunoreka LIOK

36 Pernrenue 3a1a4 pa3InIHbIX THIIOB https://m.edsoo.ru/5a859
di6
bubnunorexa LIOK
37 Penrenue 3a1a4 pa3InyHbIX THIIOB https://m.edsoo.ru/5afa26
5d
CucremaTtu3zanus u 0000IIeHNe 3HAHUN bubmorexa [IOK
38 N N https://m.edsoo.ru/c161e
1o TeMe "XUMHUYECKUE PeaKInu b5
KonTponbhas pabota no Teme bubmorexa HOK
39 " " https://m.edsoo.ru/a8ala
XUMUYECKUE PEAKIUN
930
[TonoxeHne HEMETAIIIOB B
Ilepronnueckoit cucreMe XMMUYECKUX bubnunoreka LIOK
40 snementos JI. 1. Menaeneesa u https://m.edso0.ru/8ca2d
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. cad
du3nyecKkue CBOWCTBa HEMETAIIOB
ANnoTponus HeMeTajuIoB (Ha puMepe bubmuoreka [IOK
41 KUCIIOpo/Ia, cepbl, hochopa u https://m.edsoo.ru/ef92c9
yriaepoja) 1c
Bognopon: nonyuenue, pusndeckue u bubmorexa HOK
42 ' N https://m.edsoo.ru/0aa8f6
XUMHYecKue cBoicTBa. ['uapuast 13
["anmoreHsl: HaXOXAEHNUE B IPUPOJIE, bu6muoreka [JOK
43 CHocoObl MOTy4YeHUs, PU3UUECKUE U https://m.edsoo.ru/4e223
XUMHUYECKHE CBOHCTBA 795
I"anorenoBonopoasl. Baxxknenmme bubnuotexa [JOK
44 KHCIIOPOJICOICPIKAIINE COSAMHEHUS https://m.edso0.ru/6b325
TraJIor€HOB 5e6
45 JlaGopaTopHbIe U TPOMBITIUICHHBIC bubnuoreka [JOK



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

CIIOCOOBI TIOyYEHUS TaJIOTEHOB.
[IpruMeHeHue raJjoreHoB U ux
COEeIUHEHUI

https://m.edsoo.ru/6971a
ca4

[IpakTuueckas padora Ne 4. Pemenue

bubnunorexa LIOK

46 9KCICPUMEHTAJIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/8bh26fe
"T"anorensr" cd
Kucnopon: naboparopHbie u BuGmorexa LIOK
47 HPOMBIIIUICHHBIEC CIIOCOOBI noIyueHus, https://m.edsoo.ru/c8abe
(u3nUecKre 1 XMMUYECKHE CBOWCTBA. 36a
O30H. [IpuMeHeHne KUCIIOpoia U 030HA -
bubnunoreka LIOK
48 OKCH/IBI U TIEPOKCH/IBI https://m.edsoo.ru/5c¢881
6a0
bubnunoreka LIOK
49 Pernrenue 3a1a4 pa3InyHbIX THIIOB https://m.edsoo.ru/2b6d8
b4b
Cepa: Hax0XJIEHHE B IPUPOJIE, bubmuoreka [IOK
50 CIIOCOOBI MOTy4eHUs, PU3NUECKHE U https://m.edsoo.ru/46afae
XUMHUYECKHE CBOMCTBA 16
bubmmoteka IIOK
51 CepoBozmopo, cyab(ubt https://m.edso0.ru/7c875
999
Kucnoponconeprxamme coeAMHEHNS bubmuoreka [IOK
52 cepbl. OCOOCHHOCTH CBOMCTB CEPHOI https://m.edsoo.ru/8cfa25
KUCIIOTHI 48
[IpakTuueckas padora Ne 5. Pemenue bubmuorexa [JOK
53 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/0afb05
"Cepa u e€ coenuHeHus" ed
54 A30T: HaX0X/IEHHE B IPUPOJIE, bubmuorexa [JOK

CrocoObl MOJTy4YeHUs], PU3NUECKUE U

https://m.edsoo.ru/badd2



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

XMMHYECKHE CBOMCTBA. AMMUAK,
HUTPHIBI
Kucnopoaconeprxaniue CoeTMHEHHS

255

bu6nmoreka [IOK

55 a3zota. OCOOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965
KHMCJIOTBI afe
[IpumeneHne a30Ta U €ro COeIMHEHUM bubmorexa HOK
56 P A ' https://m.edso0.ru/129f5
A3OTHBIE yIOOpEeHHS
059
O Bubmiorera LIOK
57 YHeHHA, https://m.edsoo.ru/9a6b4
XUMHUYeCKHe cBoicTBa. Dochuasl u
3ec
dbochun
Oxkcunsl pocdopa, bubnnorexa [JOK
58 dochopcoaepxaniue kucaorsl. Conn https://m.edsoo.ru/c7a2d
(bochopHOH KHCIOTHI 429
bu6nmorexa LIOK
59 HpHMeHerfe bochopa u ero https://m.edsoo.ru/a2180
coenuHeHuil. ocopHbie ynoOpeHUs 203
[TpakTuyeckas padora Ne 6. Perenue bubmuorteka [IOK
60 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TeME https://m.edsoo.ru/8175a
"A30T u pochop 1 ux coenuHeHU" c3f
e oo s Busorea 101
61 P A LI - https://m.edsoo.ru/1eb19f
du3HYeCKre M XUMUIECKHE CBOMCTRA, 9e
[IPUMEHEHHUE o
Oxkcun yrinepona(ll), oxcun bubmuoreka [{OK
62 yriepona(lV), yronpHast KUCIoTa U € https://m.edsoo.ru/dba58
conu adf
63 Pemienue 3agau pa3auyHbIX TUIOB Bubmorexa OK

https://m.edso0.ru/6029b



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609

609

KpemHnii: HaxoKIeHue B IPUPOJE,

bubnunoreka LIOK

64 CHOCOOBI OayYeHHS, PUIUIESCKUE U https://m.edso0.ru/14355
XUMHYECKHUE CBOICTBA 8ab
G5 Ot (V). sovnens ey
KHCJIOTa, CHJIMKATHI
’ 7bl
bubnuoreka [IOK
[MpumeHeHre KpeMHHSI U €ro https://m.edsoo.ru/393cd
66 coenuHeHuil. CTEKI10, ero nojay4eHue, ac0
BHJIbI CTEKJIA https://m.edso0.ru/5823c
efb
bubnuoreka [{OK
67 Pernienue 3a1a4 pa3inyHbIX THIIOB https://m.edsoo.ru/b624f
801
Cucremarusanus 1 0000IeHNEe 3HAHUT Bubmuorexa HOK
68 N " https://m.edsoo.ru/6e864
mo Teme "HeMeTasbl
db5
KontponbHas padoTa o Teme bubmorexa [IOK
69 " " https://m.edsoo.ru/d0484
Hemerannsl
c76
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmorexa LHOK
70 https://m.edsoo.ru/2b7e9
paboThI, KOPPEKIIUS OMHUOOK 510
ITonoxxeHre METAIIOB B
[lepronnueckoit cucreMe XMMUYECKUX bubnunorexa LIOK
71 351eMeHTOB. OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c
DIIEKTPOHHBIX 000JI0YEK aTOMOB 16c
METAJIJIOB
72 OO6mume ¢puznueckre CBOMCTBa bubnuoreka [JOK



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c

MeTaiyioB. [IpuMeHeHre METalIoB B
OBITY ¥ TEXHHKE

https://m.edsoo.ru/51dac
9d3

bu6nmoreka [IOK

73 CruiaBbl MetaiioB. Kopposust Meraion https://m.edsoo.ru/42b87
2e3
bubnunoreka LIOK
74 Perrenue 3a1a4 pa3InyHbIX THIIOB https://m.edsoo.ru/e3de3
7b6
DIEKTPOXUMUYECKUN Psifl HAPSKEHUIMA bubmmoreka [JOK
75 MeTauioB. O0IIUe CrocoObl MOTyYeHUs https://m.edso0.ru/94eb3
METaJUIOB l7a
O6mas xapakrepuctuka metayion |A-
rpynnsl [lepuoanueckoit CHCTEMb Buborexa LIOK
76 XHMIPICCIHX 9JCMEHTOB. Harpuit u https://m.edsoo.ru/e12c?
Ka/mii: noiyeHue, ¢busnueckue u 6b3
XUMHUYECKHE CBOHCTBA, MPUMCHCHHE -
MIPOCTHIX BEIIECTB U UX COETMHEHUN
O6mas xapakrepuctika MetaioB |A-
rpynmsl [leproamaeckoit CHCTEMbI Bubmorexa IIOK
77 XHMITHCCIHX SJCMCHTOB. Marmuit i https://m.edsoo.ru/7c3e4
KasIbLuii: TIoMy1eHue, busnueckue u 9c0
XUMHUYECKHE CBONCTBA, IPUMEHEHHE -
MTPOCTHIX BEIIECTB U UX COCTMHEHUHT
JKécTkocTh BOABI M CLIOCOOEI €8 bubmmorexa LJOK
78 https://m.edsoo.ru/c74bfa
yCTpaHCHUS
e9
AntoMuHUH: Iony4yeHue, pusndeckue u bubmorexa HOK
79 2 ’ https://m.edsoo.ru/0e79b
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE 266
80 AmpoTepHbIe CBOICTBA OKCHJIA U bubmuoteka [IOK

TUAPOKCH A AJIFOMUHHA,

https://m.edsoo.ru/5d12d



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

TUAPOKCOKOMIIJICKCHI AJIIOMUHHA, UX
IIPUMCHCHHUEC

81 Pemenue 3amay pa3nu4HbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue Bu6muotexa [JOK

82 9KCIECPUMEHTAJIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/27adaf
"Mertasuibl TJIaBHBIX oArpymim" 43
OO0m1as XxapakTepUCTUKa METAIIOB Bubnmorexa [IOK

83 HOOOHHEIX HTOATPYI (b-rpymm) https://m.edso0.ru/610d7
[Teproauieckoil CUCTEMBI XUMUYECKUX 431
3JIEMEHTOB -
dOu3nvecKrue U XUMUYECKHE CBOMCTBA bubnuoreka [{OK

84 XpOMa M €ro COCAMHEHHH, UX https://m.edso0.ru/9911b
IpUMEHEHHE ef3
Baxwueiiime coeMHEeHNs] MapraHia. bu6nmorexa LIOK

85 [MepmaHraHaT Kanus, ero https://m.edso0.ru/039d6
OKHCIIMTEIbHEIC CBOMCTBA 9c8
dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nmorexa LIOK

86 xKeJes3a u ero coequHeHui. [lomyuenne https://m.edsoo.ru/1b7{8
Y TIPUMEHEHUE CILIaBOB JKeJe3a 741
dusndyeckre U XUMUYECKIE CBOMCTBA bubmmorexa LHOK

87 N o https://m.edsoo.ru/2bc0f9
MeaH U € COeMHEHHM, UX TPUMEHEHHE 54
dusnueckue u XI/IMI/ILIGCIU(I/IC CBOMCTBA Bu6motexa LIOK

88 LUHIA 7 €TO COCMHCHI, HX https://m.edsoo.ru/b1f2be
pUMEHEHUe. [ UpOKCOKOMITIEKCHI al
HHUHKa =
[IpakTuueckas padora Ne 8. Pemenue bubmuoreka [IOK

89 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edso0.ru/a6e35
"Mertaisl TOOOYHBIX oArpymm"” 2ea

90 Pemienue 3a1au pa3auyHbIX TUIOB bu6nunorexa LIOK



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea

O000111eHNE U CUCTEMATU3 AL

https://m.edso0.ru/a8h83
ds3

bu6nmoreka [IOK

91 U3y4CHHOI'0 MaTepHaia Mo TeMe https://m.edsoo.ru/e91fe9
"MeTamis!" 75
KonTpomnpHas pabota mo Teme BH6H_HOTeKa HOK

92 "Metamer" https://m.edso0.ru/83f63e

a3

AHanu3 pe3yabTaToB KOHTPOJIBHOM EH6H_HOTeKa 0K

93 https://m.edsoo.ru/9ebff2
paboThI, KOPPEKIIHS OMNOOK fd
N — Bubiorera LIOK

94 %omme o Ha‘;}qHHX METONIAX ' https://m.edsoo.ru/080fel
HCCJICIOBAHMSI BEILIECTB f0
HayuHble npuHIUIIBI OpraHu3aIiu
XUMHYECKOTO MPOU3BO/ICTBA. BH6H_HOTeKa [OK

95 https://m.edsoo.ru/2e45a
[TpoMbInIIeHHBIE CTIOCOOBI MOTYYEHUS 44
Ba)KHEUIIINX BEIIECTB —
XHMHYECKOE 3arpsi3HeHue bubnmnorexka HOK

96 OKpYXalolIel cpebl U ero https://m.edsoo.ru/9f11bf
HIOCIIEICTBUSI 51
XuMHUS U 30POBBE UETOBEKA. BH6H_HOTeKa HOK

97 https://m.edsoo.ru/a6552
JlekapcTBEeHHBIE Cpe/ICTBA 791
Xumus numy. Poab XxuMun B BH6H_HOTeKa HOK

98 . https://m.edsoo.ru/1f7b5
obecreueHnH MUIIEeBON 0€30MacCHOCTH bd2

99 Kocmernyeckue u napgromepHsie bubmuorexa [JOK

cpeacta. beiToBas xumus

https://m.edsoo.ru/da42d



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
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https://m.edsoo.ru/2e45a44f
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https://m.edsoo.ru/da42d5a9

5a9

XuMHs B CTPOUTENBCTBE. BakHeimue

bubnunorexa LIOK

100 CTPOMTENBHBIE U KOHCTPYKIIHOHHBIE 1 https://m.edso0.ru/61e69
MaTepUabl 003
XUMHS B CEJIbCKOM XO3SMCTBE. bu6nmoreka [IOK

101 OpranuyecKie ¥ MUHEpabHbBIC 1 https://m.edsoo0.ru/fd395
yI00peHust 87d
Cucremarusanus 1 0000IIeHUE 3HAHUIM bubmorexa LIOK

102 1 https://m.edsoo.ru/db979
10 TEME

c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70

YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O

MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. Xwumwms: 11-1 kinace: yaeOHHK U1 00111e00pa30oBaTeIbHBIX OPTaHU3AIMA: YTITyOJIeHHbIH
ypoBenb/ O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnankos, A.H. Jleekun. — Mocka:
[Ipocsemenue, 2022

2. Xuwmus: 10-# knacc: yueOHUK 1151 0011e00pa3oBaTeIbHBIX OPTaHU3aIui: YTiyOJIeHHbIN
yposenb/ O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos, A.H. JleBkun. — Mocka:
[Ipoceemenue, 2022

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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