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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMma Mo XMMHHM Ha YpOBHE CpeIHEro ooduiero odpa3zoBaHMs pa3zpaboTaHa Ha
ocHoBe DenepanmbHoro 3akoHa OT 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanuum B Poccuiickoit
Oenepauun», TpeOOBaHHM K pe3yiabTaTaM OCBOeHUs (enepanbHOM 00pa3oBaTeIbHONW MPOTPaMMBbI
cpennero obmero obpazoBanusa(@OIl COO), mpencraBieHHbXx B DenepanbHOM TOCYIapCTBEHHOM
obpazoBatensHOM crapaapre COO, c¢ yuérom Konuenmmu mnpenogaBaHusi y4eOHOTO IpenMera
«Xumua» B 00pa3oBaTenbHBIX opraHuzanusx Poccuiickoit ®exepanuu, peaqn3yrolIUX OCHOBHBIE
o0Opa3oBaTeNnbHble MPOrPaMMbl, U OCHOBHBIX MOJNOXKEeHUH «CTpaTeruu pa3BUTUSL BOCIUTAHUS B
Poccutiickoit ®enepannu Ha nepuon a0 2025 roga» (Pacniopsbkenue [IpaButensctBa PO ot 29.05. 2015
No 996 - p.).

XUMUS Ha YPOBHE YIIIYOJEHHOTO M3Yy4YCHUS 3aHMMAeT Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4qHOTO OoOpa3oBanusa ydammxcs 10—11 kmaccoB. M3ydeHue mpenMera, peann3yeMoe B YCIOBHUAX
muddepeHIpoBaHHOTO, TPOPUIBPHOTO O0yUEHHUsI, MPU3BAHO 00ECIEeUnTh 00IIe00pa30BaTEIbLHYIO U
OOIIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS aJalTallMd UX K OBICTPO
MEHSIOIIMMCS YCJIOBUSAM KU3HU B COLIMYME, a TAKXKe JJISl MPOJOIDKEHHUS OOY4YEHHUS B OpraHH3aIMsix
npodeccnoHanbHOro 00pa3oBaHus, B KOTOPBIX XUMUS SIBISETCS OAHON U3 TPUOPUTETHBIX JUCIIUILTUH.

B nporpamme no xumMuu Ha3HaueHUE MpeaMeTa « XUMUS» MOTydaeT MoJpoOHYI0 HHTEPIPETAILUIO
B COOTBETCTBUU ¢ ocHoBomojaratoummu mnonoxeHusMu ®I'OC COO o B3anM0o0OYyCIOBICHHOCTH
1ese, ColepKaHus, Pe3ybTaTOB OOY4YEeHUs W TPEOOBAHUN K YPOBHIO IMOJITOTOBKH BBITYCKHHUKOB.
CBHIETENBCTBOM TOMY SIBIISIFOTCS CIIEAYIOLIUE BBIMOIHIEMbIE POTPAMMON TT0 XUMHUH (PYHKIIUHU:

¢ uHPOPMANMOHHO-METOIUYECKAsl, peaju3alus KOTOpoil  oOecreuuBaeT  MOIy4eHUE
MIPEJICTaBJICHHUS O 1IeJIAX, COACPKAHUH, OOIIei cTpaTeruu o0yueHus, BOCIUTAHUS U Pa3BUTHS
00yJaromuxcs CpeCTBAMU PEAMETA, U3Yy4aeMOro B PaMKax KOHKPETHOTO MPOGHIIS;

® OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeayCMaTpUBAaeT OINpeiesieHue: MPUHIUIIOB
CTPYKTYpUPOBaHHS U  I[OCIEJOBATEIbHOCTH  W3Y4Y€HHUS  y4eOHOro  marepuaia,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePHCTHK; MOIXOA0B K (OPMHUPOBAHUIO
COJIep>KaTeIbHOM OCHOBBI KOHTPOJISL M OLIEHKH 00pa30BaTEeNIbHBIX JOCTIXKEHUI 00yJaromuxcs
B PaMKax UTOTOBOM aTTeCTalluu B (pOpMe €IMHOTO TOCYAAapCTBEHHOTO 9K3aMeHa 110 XUMHUH.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

® YCTaHABJIMBAaeT WHBAapUAaHTHOE NPEAMETHOE COoJep)KaHue, o0s3aTenabHOe JUIsl M3Y4YEHHUs B
pamKax OTAEIbHBIX MpoQuiieH, MpeaycMaTpUBAET Paclpe/leieHe U CTPYKTYPUPOBAaHUE €ro
IO KJIaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSM/pa3/ienaM Kypca;

e 1aéT NPHUMEpPHOE paclpelielieHue Y4eOHOTo BpEMEHH, PEKOMEHIYEMOIO JUIsl W3Y4eHHUS
OTIEIBHBIX TEM;

e [peasaraeT NpPUMEPHYIO IMOCIEI0BaTeIbHOCTh M3Yy4YEHHsl Y4eOHOro marepuana ¢ y4€ToM
JIOTUKU TTOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EIH;

e aéT METOAMYECKYIO MHTEpPIIpEeTAINIO 1eJiel U 3a7au U3Y4YEHHUs MpeJIMeTa Ha yriIyOoJIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CUCTEME CPEAHEro obuiero odpa3oBaHus,
COJZIepKATENIbHOM  XapaKTepPUCTUKU IUIAHHUPYEMBIX pPE3YJIbTaTOB OCBOEHHUS OCHOBHOM
oOpa3zoBaTelbHOM  TMpOrpaMMbl  CpeaHero  olmero  obpa3oBaHus  (JIMYHOCTHBIX,
METanpeIMETHBIX, TPEAMETHbIX), a TaKke C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
MO03HABATEIbHBIX AEHCTBHI 00yUaroIIerocs o OCBOCHUIO COJIEPKaHUS MIPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B MpOrpamMMe MO XMMHUHU MPETyCMOTPEHA MPEEeMCTBEHHOCTD C
oOyuyeHHEeM XUMHUH Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHMs. 3a MpeAelaMd YCTaHOBIECHHOU
MPOrpaMMOil MO XWUMHUHU 00s3aTeabHON (MHBAapUAHTHOW) COCTAaBIISIIOIICH CoJep)KaHus y4eOHOro
npeamera «XUMHA» OCTAETCSI BO3MOXHOCTH BbIOOpa €ro BapHAaTHBHOM COCTaBIISAIOLICH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO MPpoduiIst 00yueHus..



B cootBercTBuM ¢ koHuenryanbHbIMU nonoxeHussMu @PI'OC COO o Ha3Haue€HUU NMPEAMETOB
6a30Boro u yriy0nEHHOro ypoBHEH B cucTteMe U(GepeHIIMPOBAHHOT0 00yYeHHS Ha YPOBHE CPETHETO
oOmero o0Opa3oBaHWs XMMHS Ha YpPOBHE YINIYOJEHHOTO W3y4YeHHUs HalpaBieH Ha pealn3aluio
MIPEEeMCTBEHHOCTH C IOCIEAYIOUINM ATAIOM MOJIY4€HUS XUMUYECKOT0 00pa30BaHUsI B paMKaxX U3y4eHUs
CIELMAJIbHBIX €CTECTBEHHO-HAYYHBIX U XMMUYECKMX JUCLUIUIMH B By3aX U OPraHU3aLUAX CPEIHETO
npodeccuoHanbHOro 00pa3oBaHus. B 3Toil cBA3M M3ydeHHe mpenMeTa «XUMHS» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHUEe U YIriIyOJeHHE TEOPETHUYEeCKOM M MPAaKTUYECKOH MOATOTOBKU
oOy4aroluxcsi, BHIOpABIINX ONpeAeNEHHBI Mpoduiasr OO0ydeHHs, B TOM YHUCIE C MEePCIEeKTUBON
MOCJIEAYIOIIEro TMOJYYeHHs] XMMHUYECKOro oOpa3oBaHUs B OpraHu3alusx mIpodecCHOHaIbHOIO
obpaszoBanus. Hapsany c stum, B cBere TpeboBanuii ®I'OC COO k miuaHupyeMbIM pe3ylbTaTam
ocBoeHUs (herepanbHOM 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro 00IIero oOpa3oBaHMSA H3YyUEHHUE
npenMera «XUMHs» OPUEHTHUPOBAHO TaKKe Ha PellleHUe 3a/1a4 BOCIUTAHUS U COLUAIBHOTO Pa3BUTUS
oOyuaroiuxcs, Ha popMHUpoBaHKE Y HUX OOIIEUHTEIIEKTYalbHbIX YMEHHUM, YMEHUH pallioHaIN3aluu
yaeOHOro Tpyna U OOOOMEHHBIX CHOCOOOB JEATEILHOCTH, WMEIONINX MEXIUCIHUILTHHAPHBIH,
HAJNPEIMETHBIN XapaKTep.

CocraBngomuMy  mpeaMera  «XUMHUS» Ha YPOBHE YIAyOJIEHHOTO U3YYEHHUS SBISAIOTCA
yriyonéHusle Kypcbl — «OpraHuueckass xumus» U «OOmas M HeopraHuuyeckas Xumus». llpu
OIIpeIeIIEHUH TIOJXO0I0B K 0TOOPY M CTPYKTYpPHOU OpTaHU3alUH COJIEPKAHUS STUX KYPCOB B IIPOrpamMme
0 XUMHHU 32 OCHOBY NpuHATH mojoxeHus ®I'OC COO o paznuuusx 0a30BOro u yriyoaEHHOTO
YPOBHEH H3yueHUs peaMeTa.

OcHoBy conepxaHus KypcoB «Opranudeckass Xxumusi» 1 «OOmas 1 HeopraHudeckas XHUMHUS»
COCTABIISIET COBOKYIHOCTh TPEIMETHBIX 3HAHUM W YMEHHIA, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
U3Y4EHHUs MpeaMera. JTa CHUCTeMa 3HAHMNM IOJy4yaeT OIpeleiIEHHOE TEOPETHUYECKOE JIONOJHEHUE,
MO3BOJISFOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOMbIINIA 00BEM (hakTOIOrHYecKoro marepuana. Tak,
Ha yrinyOJaEHHOM YpOBHE M3y4eHHUs MpeameTa o0ecredeHa BO3MOKHOCTh 3HAUYUTENIBHOTO YBEIHUCHUS
00bEéMa 3HAHMK O XUMHUYECKHX DJIEMEHTaX M CBOMCTBAaX MX COCAMHEHUH Ha OCHOBE PACHIMPEHHS U
yrayOieHusl MpeACTaBICHUII O CTPOCHHWM BEIIECTBA, XMMMUYECKOH CBSI3U M 3aKOHOMEPHOCTSIX
IIPOTEKAHUs PEAKIMH, paCCMaTPUBAEMBIX C TOUKH 3PEHHUS XMMHYECKON KUHETUKH U TEPMOJINHAMUKH.
N3yuenne nepuouveckoro 3akoHa u Ilepnonudeckoil cucteMbl XMMUYECKHX 3JIEMEHTOB Oa3upyercs
Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IPEJICTaBICHUSIX O CTPOCHHU aTOMa. XUMHYECKasl CBS3b
OOBSCHSIETCS C TOUKH 3PEHMSI JHEPTeTUUECKUX U3MEHEHU I TpU €€ 00pa30BaHUU U pa3pyILLIEHUH, a TAKKE
C TOYKM 3pEHUS MEXaHM3MOB €€ oOpa3zoBaHus. V3yyeHue THUIIOB peakUMid JIOMOIHSETCS
(dbopMHpoBaHHEM MpPEJCTaBICHUNH 00 3JIEKTPOXUMHMUYECKUX IPOLECCax U AIIEKTPOJIM3E pacCIIaBOB U
pacTBOpOB BemiecTB. B Kypce opraHndeckoil XMMHUHM TPU PACCMOTPEHUN PEAKIIMOHHON CITOCOOHOCTH
COEIMHEHMH yaenseTcs 0codoe BHUMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX dPPEeKTaxX, O B3AUMHOM BIHUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKLui.

Ocoboe 3HaYeHne UMEET TO, YTO Ha COZIepP)KaHUE KypCOB XUMUH YIITYOJIEHHOTO YPOBHS U3yUSHUS
JUIS KJIACCOB OMPEeIEHHOT0 NMpoduiis (TIaBHEIM 00pa30M Ha UX CTPYKTYPY U XapakTep TOMOTHEHHH K
oOmieil cucreMe MpeIMETHBIX 3HAHWN) OKAa3bIBAIOT BIUSHUE CMEXHbIE IpeaMeTsl. Tak, HampuMmep, B
COJIep KaHUU TpeaAMeTa IS KIacCOB XUMHUKO-(hU3UYecKoro npoduiis 60ibI10e 3HaYeHne Oy1yT UMETh
3JIEMEHTHI Yy4eOHOro Marepuana 1o oomeit xumun. [Ipu n3ydyenuu npeaMera B JaHHOM CITyyae aKIEHT
OyzZeT cieiiaH Ha OOIIHOCTh METO/0B MO3HAHM, OOIIHOCTh 3aKOHOB M TEOPHUH B XUMHH U B (DU3HKE:
aTOMHO-MOJIEKYJISIpHasl Teopusi (MOJIEKyJsipHas Teopusi B (DU3MKE), 3aKOHBI COXPAHEHUS MAacChl U
SHEPrUH, 3aKOHBI TEPMOJINHAMUKH, NIEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BELIECTB U IPYTOE.

B To ke Bpems B colep)KaHHM IpeaMera s KIacCOB XUMHMKO-OMOJIOTMYECKOro MpOoQuis
OoNpIIUI yIeNnbHBIM BeC OyAeT MMETh OpraHuyYeckas XWMHs. B 3ToM ciaydae mpemocTaBiseTcs
BO3MOXXHOCTh JUIsl Oojiee OOCTOSITENIBHOTO PAacCMOTPEHHS XMMHUUYECKON OpraHM3alluu KIETKH Kak
OMOJIOTMYECKOI CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K MPUMEPY, TaKU€ CTPYKTYpHBbIE KOMIIOHEHTHI,



KaK JUMUABI, OCTKU, YIJIeBOJbI, HYKIIEMHOBBIC KHUCIOTHI M npyrue. [Ipum 3ToM 3HaHUS O cocTaBe U
CBOMCTBAX MPEJICTABUTENICH OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CIIYKaT OCHOBOM JIJISI U3YUEHUS
CYLIHOCTH IpoIeccoB (POTOCUHTE3a, AbIXaHMUSI, MUIIEBAPEHUSI.

B muiane gopmupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METO/IOB
MO3HAHUS M OIBITA MMPAKTUYECKOT0 MPUMEHEHHSI HAYYHBIX 3HAHWNA M3YYCHHE MpeaMeTa «XHUMHs» Ha
yr1yOJNE€HHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SIX C YIYEOHBIMU IPEAMETAaMH, BXOISIINMHU B
cocTaB IpeaIMEeTHBIX obnacteil «EcTecTBeHHO-HayYHbIe IPeaMETh», «MareMaTruka u HGOpMaTHKa» U
«Pycckuil SI3bIK U TUTEpATypay.

[Ipu uzyyenun yueOHOro npeamera «XuMHs» Ha yrIIyOJIEHHOM YpOBHE Takke, KaKk Ha YpOBHE
OCHOBHOTO M cpemHero oOmiero oOpa3oBanusi (Ha 0a30BOM ypOBHE), 3ajaueii NEpPBOCTEHICHHOU
3HaYMMOCTH fABISETCS (POpMHUpOBaHME OCHOB HAyKHM XUMHHM KakK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, NPAKTHUUYECKON NEeATENIbHOCTH 4YeNOBEKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Pemienue 3Toi 3agaun Ha yriiyONE€HHOM YpOBHE HM3y4U€HHUs MpeaMeTa IMpeJroiaraert
peann3aIuio TaKuX LejIel, Kak:

e (opmupoBaHUE MpeACTaBICHUI: O MaTepuUaIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTIX H
MO3HABAEMOCTH SIBJICHUH TPUPOABI, O MECTE XMMHUHU B CHCTEME E€CTECTBEHHBIX HAayK U e¢
BeIylel polid B 00ECIeYeHNH YCTOMUMBOTO Pa3BUTHS UEIOBEUYECTBA: B PEUICHUH MPOOIeM
HKOJIOTMYECKOM, JHEPreTUYeCKOW U TMHUIIeBOW OE30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
CO3JIaHMH HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHUKOB YHEPTUH, B 00ECIIEYCHNUN PALMOHATBHOTO
MIPUPOJIOTIONB30BaHNSA, B (DOPMUPOBAHUHA MHPOBO33PEHHSI M OOILIEH KyJIbTYpHl YelOBeKa, a
TaK>Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOMN CPEIE;

® OCBOCHHE CHCTEMBI 3HAaHUH, JEKAIMUX B OCHOBE XMMHUYECKON COCTABIISAIONICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa: (PyHAAMEHTaJIbHBIX TOHATUN, 3aKOHOB W TEOPUN XHMHH,
COBPEMEHHBIX MPEACTABICHUIN O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIPHOM,  HAaJIMOJEKYJISIPHOM, O  TEPMOJMHAMHUYECKMX W  KHHETHYECKHX
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHYECKHIX PEAKIINNA, 0 XHMHYECKOM PaBHOBECHH, PACTBOPAX
U JUCTIEPCHBIX cHCcTeMax, 00 00X HAayYHBIX MPUHIIAIIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (opmMupoBaHHE Y OOYYAIOIINXCS OCO3HAHHOTO TIOHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKHUX 3HAHUHN 17151 OOBSICHEHHSI KIIFOUEBBIX U U TPoOJieM COBPEMEHHOW XUMUH, JUIS
OOBSICHEHUSI W TPOTHO3UPOBAHUS SBJICHHI, WUMEIOIINX E€CTECTBEHHO-HAYYHYIO TMPHUPOIY;
IpPaMOTHOTO pelIeHus Ipo0ieM, CBI3aHHBIX ¢ XUMHEH, IPOTHO3UPOBAHNS, aHAIN3a U OLEHKU
C MO3ULHUH 3KOJOTHYECKOW O€30MacCHOCTU TMOCIENCTBUNA OBITOBOM M IPOU3BOJCTBEHHOMN
NEeSTeIbHOCTH YeNIOBEKa, CBS3aHHOM ¢ XMMHMYECKUM MPOU3BOACTBOM, HCIOIH30BAaHUEM U
nepepaboTKOM BEIIeCTB;

e yrioyOJeHWe TPEJCTaBICHUW O HayyHbIX METOJaX I[IO3HAHUS, HEOOXOMUMBIX JUIS
MpUOOPETEeHUsT YMEHHI OpPUEHTHPOBATHCS B MHPE BEUIECTB U OOBACHEHUS XUMHUYECKHX
SIBJICHH, WMEIOIIMX MECTO B TPUPOJEC, B TMPAKTHYECKON JEATEIHHOCTH W TOBCEIHEBHOU
KU3HU.

B mnane peanu3anuu NEpBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAOIINX (PYHKIMNA IEIOCTHON
CUCTEMBI CpeIHero 00I1Iero o0pa3oBaHus MPU U3YUCHUHU MpeMeTa «XUMUSD» Ha YTITyOIEHHOM YPOBHE
0CO0YI0 aKTyaTbHOCTh MPUOOPETAIOT TaKWE TEH U 3aa9d, KaK:

e BOCMUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTU SIBICHUU MPUPOABI, YBOKEHHS K MPOIECCY
TBOpYECTBA B OOJACTH TEOPETHUYECKMX W TIPUKIAMHBIX HWCCIEJAOBAHWA B XUMHH,
(dbopMHpOBaHHE MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH;

® pa3BUTHEC MOTHBAlMM K OOYYEHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIJIIO |
CaMOBOCITUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;



® pa3BUTHE TO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH
oOy4Jaroruxcsi, GOpMHPOBAHUE Y HUX CO3HATEIHHOTO OTHOIIEHUS K CaMOOOpa3oBaHUIO U
HENpEepbIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCIEIIHON MpodeccHoHaNbHOM U 0011ecTBEeHHON
NEeSTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M MMOTPEOHOCTH B 3/J0POBOM
o0pase K13HH;

e (opmupoBaHMe yMEHHH W HABBIKOB PA3yMHOTO TMPUPOJIONOIH30BAHMS, Pa3BUTHE
AKOJIOTUYECKOHN KYJIBTYphI, IPHOOPETEHUE OIbITA OOIIECTBEHHO-TIONIE3HON 3KOJIOTHUECKON
JESITeTbHOCTH.

OO1ee 9rMCIO 9acoB, MPEITYCMOTPEHHBIX ISl U3YYCHUS XUMUU Ha YTIyOJICHHOM YPOBHE CPEIHEro
obmiero oopaszoBanus, cocrapiuseT 204 wacos: B 10 kimacce — 102 gaca (3 yaca B Henenio), B 11 kimacce
— 99 yaca (3 vaca B HezelO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer u 3HaYeHHE OPraHUYECKOW XMMUH, MPEICTABICHHE O MHOrOOOPa3HH OPraHUYECKUX
COCIMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIiepoja: OCHOBHOE U BO30YXAEHHOE cOCTOsSHUS. BaneHTHbIE
BO3MOKHOCTM aTOMa yIjiepoJa. XHMHYECKass CBS3b B OpPraHUYECKHUX COCAMHEHUSAX. THIIbI
ruOpuan3ali aTOMHBIX oOpOuTasel yriepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOW CBSI3U
(0OMEHHBI M JTOHOPHO-AKLENTOPHBIN). THUIBI MEepeKphIBaHUs aTOMHBIX OpOUTaNeH, G- M T-CBS3H.
OpnunapHasi, ABOWHas M TpoiHas cBA3b. CHocoObl pa3pbiBa CBsA3eH B MOJIEKYJIAaX OPraHUYECKHUX
BenlecTB. [loHsTHE O CBOOOAHOM pajuKaie, Hykieohuse U EeKTpodue.

Teopust ctpoeHust opranndecKkux coenuHeHuid A.M. byTiaepoBa U COBpeMEHHbIE IPEACTaBICHUS
O CTPYKTYp€ MOJIEKYJ. 3HAUEHHE TEOPUU CTPOEHHSI OPraHWYECKUX COEAMHEHUN. MosekynspHble U
CTpyKTypHBIE (GopMynbl. CTpyKTypHBIE (HOPMYIIBI Pa3TUYHBIX BHIOB: Pa3BEPHYTas, COKpaIIEHHAs,
ckesnetHas. M3omepus. Bunbl uzomepuu: cTpyKTypHasi, IpOCTPaHCTBEHHAs. DIIeKTPOHHbIE A((DEKTHI B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBII 3(pPeKThI).

[IpeacraBnenne o kinaccupuKaMy OpraHuyeckux BemecTB. [loHsTHe O (QYHKIMOHATHHOU
rpynne. I'omonorusa. I'omonornueckue psael. CucreMaTudeckass HOMEHKJIATypa OpraHM4eCKHX
coenunennit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTaBUTEIICH.

OcoOenHocty ¥ KiIaccuUKaus opraHM4ecKux peakiuui. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIC
peaKIy B OPraHUuYECKON XUMHH.

OKClepUMEHTAJIbHBIE METO/bl HM3YyYEHHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIJICHHE C
oOpa3naMi OpPraHMYECKUX BELIECTB W MaTepuajaMd Ha UX OCHOBE, OIbBITHl IO MPEBPALICHUIO
OpPraHMYECKUX BEIECTB MpU HArpeBaHUM (IUIaBlIEHHE, OOYTIIMBaHHWE U TOPEHHUE), KOHCTPYHUPOBAHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxanbl. ['oMomornyeckuit psj ankaHoB, oOmias ¢opmyna, HOMEHKIATypa W H30MEpHs.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOSHHE MOJEKYN alKaHOB, SP°-TMOpPHAM3AIMs aTOMHEIX
opOuTaneil yriepojaa, 6-cBsi3b. Ou3nueckue CBONCTBA ATKAHOB.

XUMUYECKHE CBOMCTBA allKaHOB: pEaKUUU 3aMEUICHHs, H30MEpHU3allid, IeTHIpUpOBaHMS,
UMKJIW3AUU, TUPOIN3a, KpEeKUHra, ropeHus. llpencrapienne o MexaHu3Me peakuuid pajuKaibHOTO
3aMeIleHHUS.

Haxoxnaenue B mpuposae. CriocoOb! oydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

Huxnoankansl. OOmias Qopmyna, HoOMeHkiarypa W u3omepus. OCOOCHHOCTH CTPOCHUS H
XUMHUYECKUX CBOWCTB MallbIX (LIMKJIOMPOMAH, IUKIO0yTaH) U OOBIUHBIX (IIMKIIOMEHTaH, IIMKJIOTeKCaH)
UKI0anKkaHoB. CrocoObl MOTyYeHHS ¥ IPUMEHEHHE IUKIIOAIKAHOB.

Ankenbl. ['OMOJIOTHYECKUN DPsii alKeHOB, 00mas (Gopmynia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT aIKeHOB, SP>-THOPUAN3AIS aTOMHBIX OpOuTaneii yrieposa, -
u m-cBsi3U. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHe-) nzomepus. PU3snueckre CBOMCTBA aJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEaKlMM MPUCOECIUHEHHUS, 3aMELIEHUs B O-TIOJIOKEHUE MPU JBOWHOU CBS3H,
noiMMepu3anuu U okuciieHus. Ilpasuno MapkoBaukoBa. KauecTBeHHBIE peakMy HA IBOWHYIO CBS3b.
CriocoObl MmosTydeHus U IpUMEHEHHUE aJIKEeHOB.

Ankaguensl. Kimaccudukanms ankanueHoB (CONpsoKEHHBIC, U30JIMPOBAHHBIC, KVMYIUPOBAHHbIE).
OCoOeHHOCTH AJEKTPOHHOTO CTPOSHHUS M XUMHUYECKHUX CBOMCTB COMNpPSOKEHHBIX aueHoB, 1,2- u 1,4-
npucoeanHenue. llonumepusanus conpskEHHbIX gueHoB. CrocoObl MOTy4YeHHs] U IPUMEHEHHE
aJIKa/INEeHOB.



Anxunbl. ['omonoruueckuil psin ankuHOB, oOmas ¢opmyna, HOMEHKIATypa W H30MEpus.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI aJIKHUHOB, SP-THOpPHIM3AIMs aTOMHBIX
opOutaneii yriaepoma. @PuznuUecKHWe CBONCTBA aTKWMHOB. XWUMHYECKHE CBOWCTBA: PEAKIIMH
IIPUCOCAVHECHNS, IUMEPU3aluud W TPUMEPU3ALMH, OKHUCICHUSA. KHCIOTHBIE CBOWMCTBAa aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO CBsi3b. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

Apomarnyeckue yrieBoaopoabl (apeHsl). ['omonormueckuit psj apeHoB, oOmias (opmyina,
HOMEHKJIaTypa W HU30MepHs. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl O€H3oia.
dusnueckue CBOMCTBA apeHOB. XMMHUECKUE CBOMCTBA O€H30J1a U €0 TOMOJIOTOB: PEaKIMH 3aMeIeHUs
B OEH30JIbHOM KOJIBLIE U YTIIEBOJIOPOAHOM paUKaie, PeaKuu PUCOECIUHEHUS, OKUCIEHUE TOMOJIOTOB
6enzona. IlpencraBinenne 00 OpPUEHTHPYIOLIEM ACUCTBUHM 3aMECTUTENICH B OCH30JHHOM KOJbIE Ha
IIpUMEpE AIKUIBHBIX PAJUKAIOB, KAPOOKCUIBHOM, THPOKCHIIBHONW, AMUHO- U HUTPOIPYIIIbI, aTOMOB
rajoreHoB. OCOOEHHOCTHM XUMHUYECKUX CBOHCTB ctuposa. [lomumepusanus crupona. CrocoObl
[I0JIy4YEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyrasie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KameHHslil yromnps u
IpOAYKTHl ero mnepepaboTku. CrocoObl mnepepaboTKu He(TH: MEpPEeroHKa, KPEeKHHI (TepMUYECKUH,
KaTaJIUTU4eCcKui), pudopmunr, nuponus. Ilpoaykrtsl mnepepaboTku HedTH, UX NPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE I'aJIOTEHIIPOM3BOIHBIX YIIIEBOAOPOOB. Peakiuu 3amMelieHns rajioresa
Ha FMAPOKCOrPYIILY, HUTPOIPYIILy, IHAHOTPYIIly, aMMHOIrpymiy. JlelicTBHe Ha rajJoreHIpOr3BOIHbIE
BOJHOI'O U CIIMPTOBOTrO pacTBopa Iénouu. BzaumonelicTBrue quraaoreHaIkaHoB ¢ MarHUEM U IIUHKOM.
[lonsiTie O  METaUIOOPraHUYECKUX  COE€OUHEHMsX. VIcrosb30BaHME  TaJlOreHIPOU3BOJHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKcIepUMEHTAIbHbIE METO/bl U3yYEHHs BELECTB M MX IMPEBpAIIEHUI: U3yuyeHHe (PpU3MUecKux
CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTh), KAueCTBEHHBIX PEaKLMM yriIeBOJOPOAOB pPa3IMUHBIX
KjaccoB (oOecuBeunBaHWe OpOMHOW WM MOAHOM BOJABI, pacTBOpa IE€pMaHraHaTa Kajwus,
B3aMMOJICICTBHE alleTWICHA C aMMHauHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapy>KeHMe yriiepojia U BO0po/ia B OPraHNUECKUX BELIECTBAX, MOJyUeHHUE 3TUIICHA U U3YyUEHUE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KoyuiekuusaMu «Hedte» u «Yromby, ¢ oOpasuaMu miaacTMace, KaydykoB U
PE3MHBI, MOJIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB U raJlOre€HIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxamme oprannyecKkie CoeiNHEHUsI.

IIpenensHble ogHOaTOMHBIE cIUPTHL. CTpoeHHE MOJEKYN (Ha MpHUMEpe MeTaHoja M 3TaHOoIa).
['omonornueckuii psig, obmas Gopmyina, u3oMepusi, HOMEHKIAaTypa U kiaccudukanus. Ouznueckue
CBOMCTBA MpEENbHBIX OJHOATOMHBIX CHUPTOB. BomopojHbIe CBSI3M MEXAY MOJIEKYJaMH CHUPTOB.
XHWMHYECKHE CBOMCTBA: pEaKLUUU 3aMELICHMs, JEerujapaTalliy, OKHUCIICHHUs, B3aUMOJCHCTBHE C
OpPraHMYECKUMHU ¥ HEOPraHWYECKUMU KucinoTamu. KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI.
JleiicTBue 53TaHONa M MeETaHOJAa Ha OpraHu3M uyenoBeka. CrocoObl MOMY4YeHHs U MPUMEHEHHE
OJIHOATOMHBIX CIUPTOB.

IIpoctbie 3¢hupbl, HOMEeHKIATypa W u3oMepHus. OCOOEHHOCTH (U3MYECKMX U XUMHYECKUX
CBOMCTB.

MHoOroaTtoMHbl€ COUPTHI — STUICHIJIMKOIb U IHLepUH. PU3NYecKue U XMMHUYECKHUEe CBOMCTBRA:
peakuuu 3aMelleHUs, B3aUMOJEHCTBHE C OpPraHWYECKUMHU U HEOPraHMYeCKHMMH KHUCJIOTaMH,
KAueCTBEHHasl pPEakUusi Ha MHOIOAaTOMHbIE cnupThl. IIpencraBneHne O MexXaHU3ME peakuui
HyKJeo(uiabHOro 3amerenus. [leiictBue Ha opranusm yenoBeka. CriocoObl MOJTy4eHUs! U IPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CtpoeHHE MOJIEKYJNbI, B3aUMHOE BIIHMSHUE TUAPOKCOTPYNIBI U OEH30JBHOTO fAJpa.
dusnueckue cBorcTBa perona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHbBIE peakuu



Ha  ¢enon. Tokcuynoctb  ¢eHonma. CnocoObl  TOMy4YeHHs HM  OpUMEHeHue  (eHoia.
®denonpopmManbIeTuaHAs CMOJIA.

KapOonumnbHble coeIMHEHHS] — allbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIBHOM
rpynmnsl. ['omMonorudeckue psiibl albIeruoB U KETOHOB, o0m1as popmyia, U30MepHUsi © HOMEHKJIATypa.
®u3nyecKue CBOMCTBA AJIbAECTUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA AJIbJICTU0B U KETOHOB: PEAKLIUU
npucoenuHenns. OKUCIIeHNE abAETHI0B, KAUeCTBEHHBIEC PEaKIMK Ha alberupl. CrocoObl momydeHust
Y IPUMEHEHNE aIbJETUI0OB U KETOHOB.

OAHOOCHOBHBIE TIpeJeNbHbIE KAapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOECHHSI MOJIEKYII
KapOOHOBBIX KUCIOT. M3oMepus 1 HOMeHKIaTypa. PU3nyecKrue CBOMCTBA OTHOOCHOBHBIX IPEEIbHBIX
KapOOHOBBIX KHCIOT. BomoponHbie CBSI3M MEXIY MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XHWMHYECKHE
CBOWCTBA: KHUCJIOTHBIE CBOMCTBA, peakUus STEpUPUKAINH, PEAKIHH C YJacCTUEM YIIIEBOJOPOIHOTO
paaukana. OcoOEHHOCTH CBOWMCTB MYpPaBbUHOW KHUCIOTHL. [loHATHE O TPOU3BOJIHBIX KapOOHOBBIX
KHCIIOT — CIOXKHBIX 3dupax. Muoroobpazue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB
HETpeAeTIbHBIX U aPOMaTHUECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX
KucaoT. [IpencraBuTeny BBHICIIMX KapOOHOBBIX KHCIOT: CTEAPUHOBAs, MAJIbLMUTHHOBAS, OJIEUHOBAS,
JIUHONe8as, TUHOIeH06as KACIOThL. CocoObI MOy4YeHUs U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwubie 3¢upsl. ['omonorumdeckuit psa, oOmias Qopmyrna, HU30MepUs M HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJOYHOU CPEIE.

Kuper. Crpoenue, pu3nuecKkue 1 XUMUIECKHAE CBOMCTBA XKUPOB: THAPOJIN3 B KUCIION U IETOYHOM
cpene. OCOOEHHOCTH CBOWCTB KHPOB, COACPKAIIUX OCTATKUA HEMPEIEIbHbBIX KUPHBIX KUCIOT. JKuphl B
MIPUPO/JE.

MBpBLT4 KaK COJIM BBICIIMX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

O6m1as xapaktepuctuka yrieBoaoB. Kiiaccudukanms yrieBo1oB (MOHO-, TU- U TIOJIMCAXaAPHJIbI).
Mounocaxapupl: TIOK03a, (GpyKTO3a, rajakro3a, pubosa, nezokcupudos3a. dusnyueckue CBOMCTBA U
HaxoxJeHue B mnpupoje. PorocuHTe3. XMMHYECKHME CBOWCTBA TJIFOKO3bI: PEAKLHMH C Y4aCTHEM
CIIUPTOBBIX M AJIBJETUAHON TPYII, CIUPTOBOE M MOJOYHOKHUCIIOE OposkeHue. [I[puMeHenne rimoKo3bl,
e€ 3HaueHHe B JKU3HEIEATEIBHOCTH opraHusma. Jlucaxapuipl: caxapo3a, MallbTo3a U JIAKTO3a.
BoccranaBnuBaromuye 1 HEBOCCTaHABIMBAIOLIUE qucaxapuabl. ['naponus nucaxapunos. Haxoxaenue B
npupoae u npuMeHenue. [lonncaxapuasl: Kpaxmai, INIMKOTEH U LEeuT0103a. CTpoeHre MaKpOMOJIEKYJT
Kpaxmalia, INIMKOTeHa W LIeJUII0sI03bl. PU3ndecKkue CBOICTBA Kpaxmalia U LEJUTI0I03bl. XUMHUECKHE
CBOMCTBA KpaxMaja: T'MJIpOJIU3, KaueCTBEHHAs! peakius ¢ HoJoM. XUMHUECKHE CBOMCTBA 1IEJIIHOI03bI:
THJIpONIN3, TodydeHue 3¢upoB nemtrono3sl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHMCKO3a,
alleTaTHBIN MIENK).

DKCliepuMEHTAJIbHbIE METOAbl H3YYEHHs BEIIECTB W HUX IPEBpAllCHUN: pacTBOPUMOCTD
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJEHCTBHE 3TAHONA C HAaTPUEM, OKHUCIEHHE ATHJIOBOTO CIUpPTA B
aJIBJIETU]l HAa PAcCKaJIEHHON MEIHON IPOBOJIOKE, OKUCIEHHME JTUJIOBOTO CIUPTAa JUXPOMATOM Kaus
(BO3BMOXXHO HCIOJIb30BAaHHWE BHUAEOMATEPHUATOB), KAauyeCTBEHHBIE PEAKIMHU Ha aJbAerujnl (cC
ruapokcuaoM auammuHcepedpa(l) n ruapoxcuaom meau(ll)), peakuus rimuepuHa ¢ THUIPOKCHIOM
meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJICHCTBUE PACTBOPA TIIFOKO3bI C
runpokcuaom menu(ll), B3anmoseiicTBue kpaxmaina ¢ HOJI0M, pelIeHUe SKCIIEPUMEHTABHBIX 33/1a4 110
temaM «CnupThl ¥ GeHoubl», «KapOoHoBbIe KUCIOTHI. ClIOKHBIE 2(PUPBI».

A3oTcoaep:kaliye oprannyeckne coelMHeHusl.

AMUHBI — OpraHu4ecKkre Mpou3BoAHbIe aMmMuaka. Knaccudukanus aMuHOB: anudaTuyeckue u
apoMaTH4ecKue; IepBUYHbIE, BTOPUYHbIE M TpeTuuHble. CTpoeHHe Moyekyn, obmas ¢opmya,
U30MepHsi, HOMEHKJIaTypa U (U3HUecKue CBOHCTBa. XMMHUYECKOE CBOWCTBA alu(paTUYECKHX aMHHOB:
OCHOBHBIE€ CBOICTBA, aJKWIHPOBAaHUE, B3aNMOJCHCTBIE MEPBUYHBIX AMUHOB C a30THCTOM KHUCIOTOM.
Conu ajnKuiIaMMOHUS.



AHWIMH — TpeICTaBUTENb aMUHOB apomaruueckoro psga. CrtpoeHuwe aHwivHa. B3aumuoe
BIUSHUE TPYII aTOMOB B MoJieKyne aHwinHa. OCOOEHHOCTH XWMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peakuuu Ha aHuiInH. CrocoObl MOJYy4YEHHUS] U NMpUMEHEHUe aauaTHUYeCKUX aMHHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH3071a.

AwmuHokucnotel. Homenknatypa u uzomepusa. OTaenbHbIE NPEICTABUTENN O-AMUHOKHUCIIOT:
[JIMUWH, allaHuH. PU3HYECKHE CBOMCTBA AMUHOKHUCIOT. XMMHYECKHE CBOMCTBA AMUHOKHUCIOT Kak
aMm(pOTEepHBIX OPraHUYECKUX COCIUHEHUH, peaklus IOJIMKOHJEH AN, O00pa3oBaHME MENTUIHON
cBA3U. bruonornyeckoe 3HaueHue aMUHOKUCIOT. CUHTE3 U TUAPOIIU3 ENTUIOB.

benku kak npupoansie moiumepsl. [lepBuyHas, BTOpUYHAs U TPETHUYHAS CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOMCTBA OEIKOB: TUAPOIIN3, IEHATYpAIUs, KAYeCTBEHHBIEC PEAaKLIMU Ha OEIIKH.

DKCTepUMEHTAIBHBIE METOIbI U3YYCHHS BEIIECTB M MX MPEBPAICHUI: PAaCTBOPEHHUE OCIKOB B
BOZe, JeHaTypaius O€NKOB TMpU HArpeBaHUM, I[BETHbIE peakuud Ha OeNKHU, pelIeHue
JKCIEPUMEHTAIBHBIX 33Ja4 10 TeMaM «A30TCOoJepKalllue OpPraHUYeCKHe COCOUHEHUs» |
«Pacrno3HaBaHue OpraHM4eCKUX COCIUHEHUID.

BricokomosieKyJIIpHbIE COeIMHEHUS.

OCHOBHbBIE TIOHSTHSL XHUMHUHU BBICOKOMOJIEKYJISIDHBIX COCAMHEHWI: MOHOMEp, IOJIUMEp,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSAA MOJIEKyJsipHass macca. OCHOBHbBIE METO[bI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TOJIMKOHACHC AL

[Tonumepnsle marepuanbl. [lmactmaccbl (IOMUATHIIEH, MOJMIPONMIIEH, IOJMBUHUIXIOPU,
MOJIUCTUPOJ, TONUMETUIMETAKpUJIaT, IMOJMUKApOOHATHI, MOJMATUICHTepedTaNaT). YTUIU3auus U
nepepaboTKa MIacTuka.

DnacToMephl: HATypalbHBIN KaydyyK, CAHTETHUECKHUE KaydyKu (0yTaaueHOBbIHN, XJIOPOIPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanibHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAaIPOH U JIaBCaH).

[Tomumepsl cnenmaabHOTO Ha3sHaueHHs (TEQIIOH, KEBIap, SJEKTPONPOBOISIINE ITOIHUMEPHI,
OuopasnaraemMble IOJTUMEPBI).

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHsI BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3naMi  TPHUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUTACTMACC, KaydyKOB, pEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérneble 3anaun.

Haxoxnenune MonekymnaspHON (OpMyNbl OPraHUYECKOTO COCTUHEHHS IO MAaCCOBBIM JOJISM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE MOJIEKYISIPHONH (OpPMYIbl OPraHHYECKOro
coeIMHEeHHs 10 Macce (00BEMY) MPOAYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOJIYKTOB PEAKIINU U/UJIH UCXOJHBIX BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOUH (POPMYIIBI OPTaHUIECKOTO
BEIIECTBA HA OCHOBE €r0 XMMHUUYECKUX CBOWMCTB UJIM CIIOCOOOB MONyUeHUsl, OTpeAeNieHUE 0T BBIX0a
MPOYKTa PEAKIMH OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanmu3anus MexnpeaMeTHbIX CBA3€H INpU HM3yYEHHHM oOpraHuyeckod xmmuu B 10 kmacce
OCYIIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
MPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TOHSTHSA: SBJIICHWE, Hay4YHBIA (PaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJlu3, CUHTE3, Kilaccudukalus, Habo1eHne, U3MEpEeHne, SKCIIEPUMEHT, MOIeIb, MOJIEIIUPOBAHHUE.

®duznka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, YHEPTETUUECKUI YpOBEHb,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE BeUIeCTBa, (PU3WYECKUE BEIMYUHBI, €IUHUIIBI
MU3MEPEHMS], CKOPOCTh, SHEPTHS, Macca.



buonorus: kneTka, opraHusM, SKocucTema, Ouocdepa, MeTabONM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN U TeTepOTPOdHBIN THIT MTUTAHUS, OpOXKEHHE, POTOCUHTE3, AbIXaHUE, OCIKH, YIIIEBO/IbI,
’KHPBI, HyKJICHHOBBIE KUCIOTHI, ()EPMEHTBHI.

['eorpadust: mose3Hble HCKONAeMbIe, TOIUIUBO.

TexHonorus: mnuiIeBble NPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHUTAHUS, MOIOIIME CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
ObILIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTtaB aToMHBIX siaep. XUMHUUYecKUM 31emMeHT. M3ortonbl. CTpoeHHE 3IIEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPreTHUYECKUE YPOBHH M MOJYyPOBHU. ATOMHBIE OpOUTAIIH.
Kiaccudukanysi XuMHYECKUX dJIEMEHTOB (S-, P-, d-, f-amementsr). PacrpezneneHue 3JIeKTPOHOB IO
aTOMHBIM OpOUTAIAM. OJEKTPOHHblE KOHOQUIypalMM AaTOMOB JJIEMEHTOB IE€PBOr0O—4eTBEPTOrO
MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHH, DSJCKTPOHHBIE KOH(UTYpalluu HOHOB.
DNeKTPOOTPULIATETEHOCTD.

[Tepuonnueckuii 3akoH U Ilepuoguyeckas cucrema xumudeckux 3neMeHToB .M. Menneneesa.
Cas13p nepuoanuecKoro 3akona u llepnonnueckoil cucTeMbl XMMUUECKHUX 3JIEMEHTOB C COBPEMEHHOMN
TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB H
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB 110 TPYIIaM U IepruoiaM. 3HaYeHUE MePHOANIECKOTO
3akoHa J[.. Menneneena.

XuMudeckass CBA3b. BuHIBl XUMHUYECKOW CBSI3U: KOBAJIECHTHAs, WOHHAs, METAJJIMYECKas.
MexaHu3mbl 00pa30BaHus KOBAJICHTHOM CBSI3U: OOMEHHBIN 1 IOHOPHO-AKIENTOPHBINA. DHEPrus U JUIMHA
cBA3U. [lOJSIpHOCTH, HAIIPaBIEHHOCTb M HACBIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHble CBA3M.
Bonopoanas cBsizb. MeXMOJIEKyIIIpHBIE B3aUMOACUCTBHS.

BaneHTHOCTP ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 2JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX
reOMEeTPUYECKUM CTPOEHUEM (Ha PUMEPE COEAMHEHUIN AIEMEHTOB BTOPOTO MEPUOA).

[IpencraBinenre O  KOMIUIEKCHBIX — coenuMHeHusix. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMILIEKCOOOpa3oBareib, JIMTaHJbl. 3HAue€HUE  KOMIUIEKCHBIX  coequHeHud. [lonsatue o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MOJEKYISPHOTO M HEMOJEKYJSIPHOIO CTPOCHMS. THIIBI KPUCTALINYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

ITonsatne o nucnepcHelx cucreMax. Mcrunnele pactBopbl. IIpencraBieHue O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHUs KOHLIEHTPAIMM PAacTBOPOB: MaccoBas JIOJIsl BELIECTBA B PacTBOPE,
MOJISIDHAsE ~ KOHIIEHTpauusa. HacellleHHble W HEHACBIIEHHBIE  pPacTBOPBI, PaCTBOPUMOCT.
Kpucramnoruaparst.

Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX BELIECTB. [pHUBHAJbHBIC Ha3BaHMS
OTJEIbHBIX NIPEICTABUTEICH HEOPIraHMYECKUX BEIIECTB.

Knaccudukanns XuMUYeCKHX peaklUuii B HEOPraHMYeCKOW M OpraHM4YecKod XUMHUHU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB; 3aKOH COXPAaHEHHUS U MTPEBPAIICHUS SHEPTUN IPU XUMUYECKHUX PEAKIUSAX.
TemnoBbie 3G HeKTh XMMUYECKUX peakiuil. TepMoXxuMudeckre ypaBHeHHUS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4YHBIX (akTOpoB. ['OMOreHHbIE M
reTeporeHHsle peakuuy. Katanns u kataau3aTtopsl.

O6parumbie U HEOOpaTUMBIE pPEaKIMU. XUMHYECKoe paBHOBecHe. KOHCTaHTa XHMHUUYECKOTO
paBHOBecHs. DaKTOPBI, BIMAIOLIME HA IIOJIOKEHUE XUMUYECKOTO PABHOBECUS: TEMIIEPATypa, JaBICHUE
Y KOHLIEHTpALMHU BEIECTB, y4acTBYIOIUX B peakuuu. [Ipunnun Jle Hlarense.



Onexrponutuyeckas aucconuanus. CuibHble U ciaadbie 21eKTpoiauThl. CTENeHb JUCCOIMAIIUN.
Cpena BOJIHBIX PAacTBOPOB: KUCIIOTHAs, HEHTpaibHas, IenodHas. Bomopomuwiii mokasatens (PH)
pactBopa. ['maponus coneit. Peakiiun noHHOTO 0OOMEHa.

OKuCINTENIBHO-BOCCTAaHOBUTENIbHBIE  peakuuu. CreneHb  okucieHus. Okuciurtens U
BOCCTaHOBUTENb. llpomecchl OKUCIEHHMsT W BOCCTAHOBJIEHMs. BaxHelline OKUCIMTENN U
BOCCTaHOBUTENIHU. MeTOo/| 37IEKTPOHHOT0 OanaHca. DIEKTPOIN3 PACTBOPOB U PaCILIABOB BELIECTB.

OKcIepUMEHTAIbHbIE METO/Ibl U3YyUEHHs BEILECTB U MX MPEBPAILIECHUIN: pa3IoKeHUe MEePOKCUaa
BOJIOPOJIa B NMPHUCYTCTBUU KaTaJau3aTopa, MOJENIN KPUCTAJUIMYECKUX PELIETOK, MIPOBEACHUE PeaKLuit
HMOHHOr0 OOMEHa, OIpeJesIeHHe Cpelbl PacTBOPOB C IMOMOILIBIO MHAMKATOPOB, M3YyYEHHUE BIIUSHUS
pa3nuYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKLIUHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannueckas xumus.

[Tonoxenune Hemeramios B [lepuoauyeckoit cucteme xumudeckux 3yeMeHToB [[.1. Menneneesa
1 0COOEHHOCTH CTPOEHMA UX aToMoB. Pu3nyeckue CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJIOB
(Ha mpuMepe KUCIopoia, cepsl, hocdopa u yriaeposaa).

Bomopon. Ilomydenue, ¢usnyeckre W XUMHUECKHME CBOICTBA: pPEAaKUMU C METAUIAMU |
HeMeTalJlaMH, BOCCTaHOBUTEJIbHbIE cBoMcTBA. ['uapuapl. TOMIMBHBIE 3JIEMEHTHI.

I"anorensl. HaxoxaeHnue B mpupoe, ciocoObl NOay4YeHus, Gru3nyeckue 1 XMMUYEeCKHe CBOMCTBA.
["asiorenoBoiopoel. BakHeilre KuCIopoacoaepsKalue COeAMHEHUsT TaloreHoB. JlabopaTtopHbie u
IIPOMBIIIJIEHHBIE CIIOCOOBI MOTYYeHMsI raloreHoB. [[pyuMeneHne rajJoreHoB U uX COeAMHEHUH.

Kucnopoxn, o3oH. JlaGopaTopHble W TNPOMBILUIEHHBIE CHOCOOBI MOJIYYEHUs KHCIOpOJa.
dusnueckue U XMMUYECKHUE CBONCTBA U IPUMEHEHUE KUCIIOpoia U 030HA. OKCHJIbI U TIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupojie, criocoObl MOTydeHHs, PU3NICCKIE W XUMHUYCCKHE CBOWCTBA.
Cepoognopon, cynbdumast. Oxcun cepbi(1V), okcun cepei(V1). CeprucTas v cepHasi KUCIOTHI U KX COJIH.
OcobeHHocTH CBOMCTB cepHOil kucnoThl. [Ipumenenune cepsl 1 €€ coeAMHEeHu .

Azot. HaxoxnaeHnue B mpupoje, crnocoObl MoaydeHHs, (U3NYeCKHe U XUMHUYECKUE CBOMHCTBA.
Ammuak, HUTpuIbl. OKCUIBI a30Ta. A30THCTasi M a30THAS KUCIOTHI U UX coiii. OCOOEHHOCTH CBOWCTB
a30THOM Kuc0Thl. [IpMeHeHne a3oTa 1 ero coequHeHU. A30THBIE y100peHusl.

®ocdop. HaxoxaeHnue B npupojie, CnocoObl MoIyueHusi, PU3n4ecKue 1 XUMHUECKHEe CBONCTBA.
®ochunsl u pochun. Oxecuasl pochopa, pochopHas kucnora u e€ conu. [Ipumenenue Gocdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYrnepos, HaxoXJIeHUE B MpHUpoAe. AJUIOTponHble MoauduKauu. OU3N4YecKre U XUMUYECKUe
CBOICTBa MPOCTHIX BeIIECTB, 00pa3oBaHHbIX yriepogaoM. Okcun yraepoaa(ll), okcun yrmepona(lV),
yrojbHast KUCIO0Ta U e€ coliu. AKTUBUPOBAaHHBIN yroub, afcopouus. dymnepensl, rpadeH, yriepoaHbe
HaHOTPYOKHU. [I[puMeHeHne MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIEPOIOM, U €0 COSIUHEHUH.

Kpemuuii. Haxoxnenue B npupoje, cnocoObl NoaydeHus!, pUu3ndeckrue 1 XMMHUYECKHUe CBOMCTBA.
Oxcun kpemuusi(1V), kpemHueBasi KuCIOTa, CHIIMKAThl. [IpuMeHeHHe KpeMHMS U €ro COeIMHEHUH.
Creki10, €ro noJiy4eHue, BUIbI CTEKIIA.

[Tonoxxenne metamioB B Ilepuoanueckoilt cucreMe XHMHUYECKUX 3J1€MEHTOB. OCOOEHHOCTH
CTpPOEHHSI DJIEKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. OOmue (u3nueckue CBOICTBa METaJUIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUUYECKUI psAl HampspkeHud MetauioB. OOmme crnocoObl MOMYyYEHHsS METaJJIOB:
TUIPOMETAUTYPIrusi, HMUPOMETAJUTYprus, 3iekTpomeTasutyprus. [loHsTHE O KOpPpO3UH METAJUIOB.
CriocoOsl 3a1UThl OT KOPPO3HUH.

OOmas xapakrepuctuka wmetamwioB |A-rpynnsl  Ilepuonuyeckoil cuCTeMbl XUMHYECKUX
snieMeHTOB. HaTpuii u kanuii: noiaydenue, Gpuzndeckue 1 XMuMUYeCKHe CBOMCTBA, IPUMEHEHUE TPOCTHIX
BEIIECTB U UX COCTUHEHUH.



OOmas xapakrtepuctuka MetawioB |IA-rpynmnsr [lepuonndeckoit CHUCTEMBI XHMHYECKUX
3JIEMEHTOB. MarHuii M KanbLWi: TMoJlyuyeHHe, (PU3NYEeCKUe M XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenrHeHnH. JKECTKOCTh BOMBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHUI: oslydyeHue, Gu3nueckue U XMMUYecKue CBOICTBa, MPUMEHEHHE TPOCTOrO BEIIECTBA
U ero coenuHeHUd. AM(pOTepHbIE CBOWCTBA OKCHIA U THIPOKCHIA aTIOMUHUS, THIPOKCOKOMIUICKCHI
AITIOMUHHUSL.

OO6mas xapakTepucTuka MeTauioB nobounbix noarpynn (b-rpynmn) [lepuoanueckoit cucteMsl
XUMHUYECKUX IJIEMEHTOB.

®u3znueckue M XHMHYECKHE CBOWCTBA XpOMa M €ro CoelIuHEeHH. OKCHIbI U TUIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl 1 JUXpOMATHI, UX OKUCIUTEIbHBIE CcBOCTBA. [lonyueHue
Y IpUMEHEHHUE XpoMa.

Pu3nueckue U XMMUYECKHE CBOWCTBA MapraHlia U €ro coeAuHeHui. BaxkHelne coequHeHus
mapranna(ll), wmapranna(lV), wmapranma(Vl) wu wmapranna(VIl). Ilepmanranat kamusi, €ro
OKHCIIUTENIbHBIE CBOMCTBA.

dusnueckre 1 XMMUYECKHUE CBOMCTBA KeJie3a U ero coenHeHn. OKCUIbI, TUAPOKCHUIBI U COJTH
xene3a(ll) u sxxeneza(lll). [Tonyduenue u npuMeHeHue xeje3a U ero CIIaBOB.

duznuecKrue 1 XMMUYECKHUE CBOMCTBA Meu U €€ coeaquHeHui. [lonyuenne u npumMeHeHue Meau
U €€ COCIMHECHUM.

[uuk: momydeHue, pU3NICCKUE U XUMHYECKHE CBOWCTBA. AMDOTEpHBIC CBOWCTBA OKCHAA W
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne 1IuHKa U €ro COeAMHEHUH.

DKCrepuMEHTANIbHBIE METO/Abl M3YyYEHHUs BEUIECTB M HMX MPEBpAIlCHH: H3ydeHHE 00paslioB
HEMETAIIJIOB, TOPEHHE cepbl, pocdopa, xenre3a, MarHus B KHCIOPOJIe, H3ydeHUE KOJUICKITUN «MeTaJlTbl
U CIUIaBbI», B3aUMOJICMCTBUE IWICIIOYHBIX M IIETOYHO3EMENIbHBIX METANIOB C BOJOW (BO3MOKHO
UCIOJIb30BaHNE BUIEOMATEPUATIOB), B3aUMOACHCTBHE LIMHKA M XKelle3a C PAacTBOpPAMU KHCIOT U
1iesioyell, KaueCTBEHHbIE pPEAKUUMM HAa HEOPraHWYEeCKHE AaHWOHbI, KaTUOH BOAOPOJAa M KATHOHBI
METaJUIOB, B3aMMOJICUCTBHE THAPOKCHIIOB JIIOMUHHUSA M LHMHKA C PacTBOpaMU KHUCJIOT M UIEIOYEH,
pelieHne SKCIePUMEHTABHBIX 3a1ad 1o TeMaM «[ anorensl», «Cepa U €€ COeNUHEHHS», «A30T U
dbocdop u ux coequHEHUsD», «MeTalIbl TTABHBIX TOATPYI, «MeTamibsl MOOOYHBIX MOATPYIII.

XuMUA U )KU3Hb.

Posnp xumun B o0ecrieyeHur yCTOMYUBOTO pa3BUTHS YelloBedeCcTBa. [IoHsATHE 0 HAyYHBIX METOAAaX
MMO3HAHMS U METOJO0JIOTHH HAyYHOTO HccleqoBanus. HaydHbie MpUHIIMIBI OPraHU3allid XUMHYECKOTO
Mpou3BOJCTBA. I[IpOMBINIUIEHHBIE CHOCOOBI TIONYyYEHHUS BaXKHEHIIMX BEHIECTB (HAa MpHUMEpe
MPOM3BOJICTBA aMMMaKa, CEPHOM KHCIOTHI, MeTaHoma). [IpoMBbIlUIeHHBIE CIOCOOBI TONy4YEHUS
METaJUIOB U CIUTABOB. XMMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH CPEIbl M €T0 MOCIeACTBHUS. Poiib XumMuu
B 00€CTICUEHNH YHEPTETHUECKOI 0€30MacHOCTH.

XumHsi U 310poBbe uernoBeka. JlekapcTBeHHble cpeactBa. llpaBuna  Mcnonb30BaHUS
JIEKApCTBEHHBIX IpenaparoB. Ponb XUMUM B pa3BUTUU METULIMHBI.

XUMHST THUIIA: OCHOBHBIE KOMIIOHEHTHI, THIIEBbIE 100aBku. Ponb xumuum B obecrieueHUn
MUIIEBON O€30MaCHOCTH.

Kocmernueckne wu mnapdromepneie cpenctBa. beitoBas xumusa. [IpaBuma Ge3omacHOro
WCIOJIb30BaHUS MIPETapaToB OBITOBOM XMMHUH B MIOBCEIHEBHOMN KHU3HU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEpHAIIBI (IIEMEHT, O€TOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnyecKkre i MUHEPAIIbHbBIE yT0OpEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, Kpackd, CTEKJIO, KepaMuka. MaTtepuaibl aiis
aneKTpoHUKU. HaHoTexHonorum.

Pacuérnrbie 3anaun.

Pacuérer: maccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00bEMa, KOTMYECTBA BEIECTBA)



MPOAYKTOB PEaKINH, €CIIH OJHO U3 BEIIECTB UMEET NMPUMECH, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA)
IIPOJYKTA PEAKLUH, €CIM OJHO U3 BEILIECTB AAHO B BUJE PACTBOPA C ONpPEAEIEHHON MacCOBOM J1oJel
PacTBOPEHHOTO BEILECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHLEHTPAllMy BEUIECTBA B PacTBOpE, NOJHU
BBIXOZA IPOJYKTa PEAKLUU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBS3€l NpU M3y4eHHUH OOLIEH M HeopraHudeckod xumuu B 11
KJIacce OCYILECTBIIAETCS Yepe3 MCIOJIb30BaHUE KakK OOIIMX €CTECTBEHHO-HAYUHBIX INOHATHH, Tak U
MOHATHH, IPUHATHIX B OTAEIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOw1re ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBJICHUE, HAy4yHbIH (hakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJIu3, CHHTE3, KiIaccu(uKalus, NepruOIUIHOCT, HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJETIb,
MOJIEJINPOBAHUE.

@dusuka: mMaTepus, MUKPOMUDP, MaKpOMHUP, aTOM, DJEKTPOH, POTOH, HEUTPOH, MOH, U3OTOIIBL,
pallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYEeCKUH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, WJCATbHBINA ra3, (pu3nyeckue BEIWYHMHBI, €IWHUIBI M3MEPEHHS, CKOPOCTb,
JHEprus, Macca.

buonorus: knerka, opranusm, s3KocucTema, 6mocgepa, MeTadoan3M, MaKpO- U MUKPO3JIEMEHTHI,
O€eJIKH, XKUPBI, YIIIEBO/Ibl, HYKJICHMHOBBIE KUCIIOTHI, (PEPMEHTBI, TOPMOHBI, KPYyTOBOPOT BEILECTB U IIOTOK
SHEPrUM B SKOCUCTEMAX.

I'eorpagus: MuHepabl, FOpHbIE IOPO/IbL, [TOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorua: XuMudecKkass IPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOMTEIBHBIE MaTepHallbl,
CEeJIbCKOXO35IICTBEHHOE  IPOM3BOJICTBO,  IHILIEBas  MPOMBIIUIEHHOCTh,  (apMalieBTHYecKast
IIPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKHUX IpEenapaToB, IPOU3BOJCTBO KOHCTPYKLMOHHBIX
MaTEepUaJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMLBI 110 XHMMHWU HA
YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-/IEATEIFHOCTHBIM MOJIX0I0M B CTPYKTYPE IMYHOCTHBIX PE3yIbTaTOB
OCBOCHHUS TIperMeTa «XUMUS» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHMs BBIACICHBI CIIETYIOLINE
COCTABJISIOUINE: OCO3HAHUE 00YYaIOUIMMHUCS POCCUNCKON I'paKAaHCKOW HJIEHTUYHOCTH; TOTOBHOCTD K
CaMOpa3BUTHIO, CAMOCTOATEIBLHOCTH W CaMOOIPEACTICHUIO; HaJu4Yhe MOTHUBAMU K OOy4YEHHIO;
TOTOBHOCTb U CIIOCOOHOCTH O0YYAIOIINXCSl PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE IPAaBUIAMU U
HOpMaMH TOBE/ICHUS; HAIWYHE PAaBOCO3HAHUS, SKOJIOTUIECKOH KyJIbTYpBl; CIOCOOHOCTH CTaBUThH IETTH
U CTPOUTD >KU3HEHHBIE IJIaHbI.

JIndHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaXKaloT cPOPMUPOBAHHOCTD OIBITA
MO3HABATEIBHOM W TMPAaKTHYECKOW JIEATENILHOCTH OOYdYaloUIMXCs B MpoIecce pealn3aluu
00pa30BaTEeNbHON JIEATEILHOCTH.

JIMYHOCTHBIE PE3yIBTAThl OCBOCHUS MpeaMeTa «XUMUS» OTPakaroT CPOPMHUPOBAHHOCTH OMBITA
MO3HABATEIbHON M TMPaKTUYECKOW JesITeNbHOCTH OOydYalomuxcsi B Mpollecce peaau3aluu
00pa30BaTeNbHON IEATEIBHOCTH, B TOM UUCIIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMA:

0CO3HAHMS 00YYAIOLIIMHCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 003aHHOCTEH, YBaXKECHUS K 3aKOHY
Y TIPABOTIOPSAIKY;

MIPEJICTABJICHHSI O COI[MAIbHBIX HOPMaX U MpaBUiiaX MEXINYHOCTHBIX OTHOILIECHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENBPHOCTH IPH CO3/IaHUHM YYEOHBIX IPOEKTOB,
pelneHnH y4eOHBIX 1 MO3HABATENbHBIX 331a4, BEITOJTHEHUH XUMHUECKUX IKCTIEPHMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX HpU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEJNIO OT€YECTBEHHOW XUMUH;

YBa)KEHHsI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHUECKOTO MPUIOKEHUS XMMHUHU,
OCO3HaHMS TOTO, YTO JAHHbIE HAyKH €CThb PEe3yJbTaT JUIMTEIbHBIX HaOIIOAEHUH, KpPOMOTIUBBIX
HKCIIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,

WHTEpeca U MO3HABATEIHHBIX MOTUBOB B TIOJYYEHUHU U TIOCIEIYIONIEM aHAIN3e HHPOPMALIUU O
NEPEOBbIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMMH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallW, CBSI3aHHBIE C XMMHUYECKHMHU SIBICHUSMH, U TPUHUMATH
OCO3HaHHbIE PELICHHs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJIEHHME U IMOCTYIIKM CBOMX TOBapHILEH ¢ TMO3UIHA
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHUS ITOCIIEJICTBUH ITOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

MOHMMaHMUsI IEHHOCTeH 3/70poBOro M Oe30macHoro obpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMYECKOMY 3/I0POBbIO;

coOJroIeHust TIpaBUiI 0€30MacHOTO OOpAIIeHHsI ¢ BEIIECTBAMHU B OBITY, TTOBCETHEBHOM KU3HHU, B
TPYZIOBOH AEATENBHOCTH;

MOHUMAaHMsI LIEHHOCTH MPAaBUJ MHIUBHUYaJIbHOTO M KOJJIEKTUBHOI'O 0€30MacHOr0 MOBEIEHUS B
CUTYallUAX, YTPOXKAIOLIUX 3JOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIEJACTBHHA ¥ HETNPUATHS BPETHBIX NPUBBIUEK (YIIOTPEOJICHHS aAIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);



5) Tpy10BOro BOCHUTAHUA:

KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTHM B  y4eOHO-MCCIIEIOBATEIbCKOM  JEATENbHOCTH,
OOILIECTBEHHO OJIE3HOM, TBOPUECKOM U APYIUX BUAAX NEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4aCTHE B PEILICHUN IPAKTUYECKUX 3a1a4 COLMAIBHON HAIIPaBICHHOCTH
(B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3y4YeHHIO NMpo(deccuil pa3iuyHOro poaa, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMHUH;

YBaXXCHUsI K TPYLy, JHOISAM TPyZa U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUAYAJIBHOM TpaeKTOpUM oOpa3oBaHus, Oymyluei
npodeccud U pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

HKOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHUS K NPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHMMaHMsI TJ00aTBHOTO XapakTepa HKOJOTMYECKUX TMPOoOIeM, BIHMSIHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPEIbl;

OCO3HaHMS HEOOXOAMMOCTH HCIOJb30BaHUSA JOCTMD)KEHUN XHMHUM JJIs PEUICHHs BOIPOCOB
palOHAIBLHOTO IPUPOIONOIb30BAHUS;

AKTUBHOT'O HENPUATHS ACUCTBUM, IPUHOCAIIUX BPE OKPYKAIOIIEH MPUPOJHON Cpele, YMEHUS
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMYECKHE IMOCIEACTBUS NPEANPUHUMAEMbIX IEHCTBUN U
IIPEIOTBPALLATH UX;

HaJIM4YUs PaA3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, OSKOJOIMYECKOH KYJIbTYpbl, OIbITA
NEeSITEIbHOCTH 3KOJIOTUYECKON HaIlPaBJIEHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLIMAIBHOM INpPAKTHKE, CIIOCOOHOCTM M YMEHMsI aKTHBHO IPOTHBOCTOSATH
UJIC0JIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOILIEO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOILIECTBEHHOM
IIPAKTUKU;

MIOHUMAaHMsI CIelM(UKN XUMUHU KaK HAyKH, 0CO3HaHM €€ posiu B POPMUPOBAHUH PALMOHAIBHOTO
Hay4YHOT'O MBIIUIEHUS], CO3/JaHUHU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKalOIIeM MUpPE Kak O €IMHCTBE
MPUPOBI U YEJIOBEKa, B TIO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U PELICHUH MPoOIeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECHS;

yOXIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUHM JJIs COBPEMEHHOW ULMBWIM3ALUU: B €€
T'YMaHUCTHYECKON HANPaBICHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepuanbHON KYJIbTYpHI,
B PELIECHUH IN100ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, JHEPTE€TUUYECKOM,
MUIIEBOM 1 3KOJOrMYecKoi 6€30MacCHOCTH, B pPa3BUTHUHN MEAMIIMHBI, 00ECTIEYEHNHN YCIOBUI YCIIEITHOTO
TPYZAa U 3KOJOrMYECKH KOM(pOPTHOM JKU3HU KaXKJI0T0 4JieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON IT'PAaMOTHOCTH: IOHUMAaHUS CYIIIHOCTH METO/10B TO3HAHMS, UCIIOJIb3yEMBIX
B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIOJIB30BaTh MOJyyaeMble 3HaHUSA Ui aHAIU3a U 00bSICHEHUS
SBJICHUH OKPYXAIOIIEro MUpa M MPOMCXOIAIINX B HEM M3MEHEHWH, YMEHHUs J1elaTh 0OOCHOBAaHHbBIE
3aKJIIOYEHHs] HAa OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C IETbI0 MOJTYYEHHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAaHUS JJs pellleHus mnpoljiem B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPECa K MO3HAHUIO, UCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOO0Opa30BaHHIO0, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 1O XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaAMMbI 110 XMMHH HAa YPOBHE CPEIHEr0 OOIIero
o0pa30BaHMs BKIHOYAIOT:

3HaYUMBbIC I (OPMHUPOBAHUS MHPOBO33PCHHS  OOYYAIOIIUXCS  MEXKIHCIUILINHAPHBIC
(MexXTIpenMeTHbIC) OOIeHaAyYHbIC MOHATHS, OTPAKAIONIUE IEIOCTHOCTh HAYYHOW KApTHUHBI MHpa U
crenu(uKy METOIOB TO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEICCTBO, SHEPTHS,
SIBJICHUE, MPOIIECC, CHCTEMa, HAyYHbIH (DAKT, MPHHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIeIOBaHKEe, HA0JI0ICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIE Y4eOHBbIC NEHCTBHUS (MTO3HABATEIIbHBIE, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue QGopMuUpoBaHHE (QYHKIMOHATHHOW T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIIUU
o0yJaronmxcs;

CITOCOOHOCTH o0yJaronuxcs HCIIOJIB30BAaTh OCBOEHHBIE MEKIUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIE IEHCTBUS B MO3HABATEILHOW U COLUATBHON
MIPAKTHUKE.

MertanpeaMeTHbIe  pe3ysibTaThl ~ OTPAKAIOT  OBJIAJCHHE  YHHUBEPCAIbHBIMU  YYCOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBHUSIMH.

IMo3naBaTebHbIe YyHHBepcAIbHbIe yueOHbIe AeiicTBUSA

1) 6a3oBble JIOTHYeCKHeE AeiiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh ¥ aKTyaJlU3UpOBaTh MpOOJIEeMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPEIENIATH LN JETEILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX JTIOCTUKEHUS, COOTHOCUTD
Pe3ybTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIb30BATh MPH OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHHUS: BBIJICIATH XapaKTEPHbIC
MIPU3HAKH MTOHITUN U YCTAaHABIUBATh UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIINE TIOHSATHUS JIJIS
00BSICHEHUS OTAENbHBIX ()aKTOB U SIBJICHMIA;

BBIOMPATH OCHOBAHUS M KPUTEPUH LIS KIIaCCU(DUKAIINHU BEIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, [0 aHAIIOTHUHU), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYyITHUpOBATH BBIBOABI U
3aKITIOYCHUS;

IPUMEHSATH B MPOLECCE TO3HAHUS UCIIOJIb3YeMbIE B XUMHH CUMBOJIMUECKUE (3HAKOBBIE) MOJEIIH,
peoOpa3oBbIBaTh MOJICJIbHBIE MPEICTABICHU — XUMHUECKUI 3HAK (CUMBOJ) 3JIEMEHTa, XUMHUUECKast
dbopmyrna, ypaBHEHHE XUMHUYECKOW pEAaKIHA — TPU pPEHIeHHH Y4YeOHBIX IIO3HABATENBHBIX U
MPAaKTUYECKUX 3a71a4, TIPUMEHSTh Ha3BaHHBIC MOJIEIIbHBIC ITPEICTABIICHHS TS BHISIBJICHHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XMMUYECKHX PeaKIil.

2) 0a30BbIe HCCIe0BATEIbCKHE 1eiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(bopMyYITHPOBATH IEJH U 3a/1a4H UCCIIEIOBAHUS, HCITOJIb30BATh MOCTABICHHBIE H CAMOCTOSTEIIEHO
c(opMyIHpOBaHHBIE BOMPOCHl B KAaueCTBE WHCTPYMEHTa MO3HAHUS U OCHOBBI I (pOpMUpOBaHUS
TUIIOTE3BI 110 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbIX CYXICHUH;

BJIQJIETh HABBIKAMH CaMOCTOSTEIBHOTO IUTAHUPOBAHHMSI W TPOBEACHUS  YUYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAONIOJAaTh 3a XOJOM IIpoIlecca, CaMOCTOSITEIHHO
IIPOTHO3UPOBATh €T0 pe3yabTat, (HOPMYITUPOBATH 0OOOIIEHHS U BBIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIE0BAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOeIaHHON paboTe;



IpUOOpETaTh OINBIT YUEHUYECKOH MCCIIe0BATENIbCKONM U MPOECKTHOM NeATeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIICHHs MPAKTHYECKUX 3ajad,
IIPUMEHEHHIO Pa3JIMYHBIX METOOB O3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX WHPOpMaUuu (HAY4YHO-TIOMYNISApHAs JIMTepaTypa
XHUMHYECKOT0 COJIepKaHUs, CIPaBOYHBIE TOcOOUs, pecypchl IHTepHEeTa), aHATU3UPOBATh HHPOPMAITUIO
pasNUyHbBIX BUIOB U (QOpPM MPEICTABICHMS, KPUTUYECKM OLICHUBaTb €€ JOCTOBEPHOCTb U
HEIIPOTUBOPEYUBOCTD;

(bopMyIMpOBATH 3aMPOCH] U MPUMEHATh Pa3IMUHbIE METO/IbI IIPU MIOMCKE U 0TOOPE MH(pOpMaLUH,
HEO0XOAUMOI 7151 BBIITOTHEHNS y4eOHBIX 3a/1a4 ONPEeACIEHHOTO TUIIA,

npuoOpeTaTh OIBIT HCIOJIB30BaHUS HWH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJIbHYI (opMy mpeacraBieHuss HHGPOPMALMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCTOJIb30BATh HAYYHBIH S3BIK B Ka4€CTBE CPEACTBA MpU paboTe C XUMHUYECKOW MH(pOpMaLUeii:
IPUMEHATh MEXIpeaAMeTHble ((u3nyeckrue W MaTeMaTU4YecKHe) 3HAKW U CHUMBOJIBL, (OpPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI B XO/I€ JUAJIOTA /WU TUCKYCCHH,
BBICKA3bIBaTh U1eU, GOPMYINPOBATH CBOU MPEAJIOKEHNUS OTHOCUTENIBHO BBIOJHEHUS TPETI0KEHHON
3aJ1a4u;

BBICTYNIAaTh C MpPE3CHTAlUMEeN pPe3yJbTaTOB II03HABATEIBHOW JEATEIBbHOCTH, I10OJYyYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBINOJTHEHUH XHMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKOH pPa0OTHI MO MCCIEAOBAHUIO CBONCTB HM3y4aeMBIX BEIIECTB, peaTu3alid y4eOHOTO
mpoekTa, M (GopMylIHpoBaTh BBIBOABI IO pe3yabTaTaM MPOBEAEHHBIX HCCIEAOBAHUNH MYTEM
COTJIaCOBAHUsI MO3UIIMH B XOZ€ OOCYK/IEHUS U 0OMEHa MHEHUSIMH.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

CaMOCTOATENIBHO IIJIAHUPOBATh U OCYILIECTBIATH CBOK II03HABATECIBHYIO JACSATEIBHOCTD,
ompenensas €€ IeId W 3aJa4d, KOHTPOJIUPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeiaraeMblii arOpUTM A€UCTBUMN MTPH BBIMOJIHEHUH YU€OHBIX U UCCIIEI0BATENbCKUX 3a/1a4, BBIOMPATh
Haunbosee >pGEKTUBHBINA CIOCO0 MX pelIeHHs] ¢ y4ETOM IOJIyuYeHHs] HOBBIX 3HAHMH O BELeCTBaX U
XUMHYECKHUX PEAKIMSIX;

OCYILIECTBIIATh CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLEHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MIPOTPaMMBbI IO XMMUU Ha YriyOlIEHHOM ypOBHE Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs BKJIIOYAIOT cHeuuduyeckue i ydyeOHOro mnpenmera «XUMHSD)
Hay4yHbI€ 3HAHUS, YMEHHSI U CIIOCOOBI IEHCTBUIN MO OCBOCHMIO, MHTEPIPETALMH U MPEeoOpa30BaHUIO
3HAHUN, BUJBI JIEATEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUN B Pa3iMyYHBIX
y4eOHBIX CUTYAIUX, @ TAKXKE B PeaIbHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX ¢ XUMHel. B mporpamme
10 XMMUH NPEAMETHBIE PE3YNbTAThI IPEACTABIEHBI 110 F0/1aM U3Y4EHHS.

10 KJIACC



[IpenmeTtHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHuyecKasi XUMHsD) OTPaxaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUI: O MECTe M 3HAYEHUH OPraHMYECKOHl XMMHUHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ poyii B O0ECIEYEeHUH YCTOWYMBOI'O Pa3BUTHs 4YEIOBEYECTBA B PEILECHUU
poOJeM 3KOJOIMYECKOW, JHEpreTM4ecKoil U NHIEeBOW Oe30MacHOCTH, B PA3BUTUU MEIMLIMHBL,
CO3JIaHMHM HOBBIX MAaTEpHAJIOB, HOBBIX HCTOYHHUKOB SHEPrHH, B OO0ECICUYEHUH PALUOHATBHOTO
MPUPOJIOIONB30BaHUSA, B (DOPMUPOBAHMH MHUPOBO33PEHUS M OOIIEH KyJIbTYpHI YEJIOBEKa, a TaKKe
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON Cpee;

BJIAJICHHE CUCTEMOM XMMHUYECKMX 3HAHWH, KOTOpas BKJIHOYAET: OCHOBOIMOJIATAIONIUE MTOHIATUS —
XUMHYECKUH JJIEMEHT, aToM, AP0 M AJICKTPOHHAs 000J0YKa aroma, S-, P-, d-aToMHbIe OopOHTaIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS aTOMa, TMOpUAn3aIys aTOMHBIX OpOUTanel, HOH, MOJIEKyIa,
BaJICHTHOCTh, JIEKTPOOTPHULIATEILHOCT, CTENIEHb OKHCICHHS, XUMHUYECKasl CBS3b, MOJb, MOJISpHAs
Macca, MOJIApHBI O0OBEM, YIIIEpOAHBIM CKelleT, (PyHKIMOHAJIbHAs IpyIIa, paJuKall, CTPYKTypHbIE
(bopmyibl (pa3BEPHYThIE, COKpAIEHHBIE, CKEJIETHbIE), U30MEpUsl CTPYKTypHasi M IMPOCTPAaHCTBEHHAs
(reoMeTpuyeckas, ONTHYECKas), H30MEpbl, TOMOJOTHYECKUH psill, TOMOJOTH, YTJIEBOJOPOIHI,
KHCJIOPOJI- ¥ a30TCOJCPIKAINE OPraHUYECKHE COSIUHEHUS,, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHMsI; TEOPHM, 3aKOHbI (nmepuonmyeckuil 3axoH JI. M. Menneneesa,
TEOpHsl CTPOEHUS OpraHuuecKux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TMPEBPAIICHUS YJHEPTUH MIPH XMMUYECKUX PEaKIHUsX ), 3AKOHOMEPHOCTH, CHMBOJIMYECKUI
S3bIK XMMHH, MHPOBO33DEHUECKHE 3HAHUS, JIeKallMe B OCHOBE IOHUMAHHS TNPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SIBJIICHHMH; TMpPEICTaBICHUs O MeXaHU3MaX XHMHUYECKHX peakLui,
TEPMOJIMHAMHUYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX HPOTEKAaHUs, O B3aUMHOM BIIUSHUM
aTOMOB M TPYIII aTOMOB B MOJIEKyJIaX (MHAYKTUBHBIA U Me30MepHbIH 3dexTsi, oprentantsl | u |l
poxa); GhaKTOIOTUYECKHE CBEACHHUS O CBOMCTBAX, COCTAaBE, OIYUYeHUH U OE30IIaCHOM HCIOIb30BaHUU
BOXHEHUIIMX OPraHUMYECKUX BEIIECTB B OBITY M IPAKTUYECKOM [EATENBHOCTH 4YelIOBeKa, OOLIUX
Hay4HBIX IPUHLUIIAX XUMUYECKOI0 IPOM3BOCTBA (Ha MpUMeEpE IPOU3BOJICTBA METAHOJIA, TEpepaboTKU
HepTH);

c(OPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHBbIC NMPU3HAKU TMOHSATHH, YCTaHABIMBATH HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATH MPH ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB
OpPraHUYeCcKUX COCTUHEHUH;

c(OpPMUPOBAHHOCTh YMEHUM:

WCTIOJIh30BAaTh XUMHUYECKYIO CHMBOJUKY Ui COCTABIICHUS MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTABIIATh YPABHEHUS XHMHUYECKUX PEAKIMH W pPacKpbIBaThb WX CYIIHOCTh: OKHCIMTEIbHO-
BOCCTAHOBHTEJBHBIX PEAKIM MOCPEICTBOM COCTABICHHS DJIEKTPOHHOTO OallaHCa ATHX pEaKIHid,
peakimii H'OHHOTo 0OMeHa ITyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTaBJIMBATH MOJIEJIM MOJIEKYJT OPIraHUYECKUX BEIIECTB JJIS MWILTIOCTPALIMH UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHWH: YCTaHABIMBATh TPHHAUICKHOCTh HM3YYEHHBIX OPTraHUYECKUX
BEIECTB 10 UX COCTaBy M CTPOEHHIO K ONPEAEIEHHOMY KIacCy/TpyIIie COeAWHEHWH, DaBaTh UM
Ha3BaHUsA 1o cucrematnueckoil HomeHkinarype (IUPAC) u npuBOAUTh TpUBHAIbHBIE HAa3BaHUS IS
OTAENbHBIX TPEICTaBUTENCH OpPraHWYECKUX BEIECTB (STHIIEH, aleTHJIeH, TOJyoJ, TIHUIepHH,
ATHJICHTJIMKONb, (EeHON, (QopMaibIeruy, arerajabIerull, aleToH, MypaBbHHAs KHCIIOTa, YKCyCHas
KHCJIOTa, CTEapHHOBAsI, OJICMHOBAS, TAIbMUTHHOBASI KHCJIOTHI, TIIMIIUH, aJJaHIH, MallbTo3a, PpyKTO3a,
aHWJIMH, JUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOI U IpYTHE);

c(OPMHPOBAHHOCTH YMEHUS OIPENENIATh BU XUMUUECKON CBS3U B OPIraHUYECKUX COEAMHEHUSIX
(KOBaJICHTHAs! ¥ MOHHAS CBSI3b, G- M T-CBSA3b, BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHHSI TPUMEHSATH MOJIOKESHHUS TEOPUU CTPOCHUSI OPTraHWYECKUX BEIIECTB
A. M. Bytieposa 111 00BSICHEHUS 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTABa U CTPOCHHUS;



c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE U XHUMHYECKHE
CBOMCTBAa THUIMYHBIX MPEJACTABUTEICH pPA3IUYHBIX KIACCOB OPraHUYECKUX BELIECTB: aJKAHOB,
LIHUKJIOAJIKAHOB, aJKEHOB, AQJIKaJUEHOB, aJKWHOB, apOMaTHYECKUX YTJIEBOJAOPOAOB, CIUPTOB,
aJbJICTUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHECHU I
U aMUHOB, aMHUHOKHCIJIOT, OEJKOB, YIJIEBOJOB (MOHO-, IW- U MOJIMCAXAPHUIOB), HILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKHUX pEaKIMid C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (pOopMYyIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS MOJATBEPKIAaTh HA KOHKPETHBIX IIPUMEpaxX XapakTep 3aBHCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTraHMYECKUX COCIMHEHHH OT KPaTHOCTH W THUITAa KOBAJEHTHOM CBs3U (O-
U TT-CBSI3M ), B3aUMHOTO BJIUSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJax;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HCTOYHHKHU YTIIEBOAOPOTHOTO CHIPhS (HE(TH,
MPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKH W MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(hOpPMHUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUHN O €CTECTBEHHO-HAYYHBIX METOJIaX TIO3HAHUS —
HAOJIIOJICHUU, U3MEPCHHUH, MOJCIMPOBAHUU, SKCIICPUMEHTE (PEalbHOM U MBICICHHOM) M yMEHHUS
MPUMEHSTh 3TH 3HAHUS;

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSITH OCHOBHBIE OMEPAIMU MBICIUTEIHHOU NESTEIbHOCTH —
aHAJIM3 U CHUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMATU3aI|IO, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHMUIA: BBIABIATH B3aUMOCBSI3b XUMHUYECKMX 3HAHHM C TOHATUAMU U
MPEJICTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB A Oojiee OCO3HAHHOTO MOHMMAHUSA
CYIIIHOCTH MaTEPUATBLHOTO €AUMHCTBA MUPA, UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS 110 OPraHUYECKON X UMHH
TSI OOBSICHEHUS ¥ TIPOTHO3WPOBAHUS SIBIICHUH, UMEIONIUX €CTECTBEHHO-HAYYHYIO TIPUPOTY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYETHI M0 XUMHUYECKUM (OpMyliaM M ypaBHEHUSIM
XUMUYECKUX PEAKIUH C HCIIOIb30BaHHEM (U3MUECKHX BEJIMYMH (Macca, 00bEM ra3oB, KOJUYECTBO
BEILIECTBA), XApaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Pacd€Thl MO HAXOXKICHUIO
XUMUYECKON (OpMYJBl BEIIECTBA MO M3BECTHHIM MACCOBBIM JIOJISIM XHMHYECKUX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAIM3UPOBATh M OLEHUBATH C TMO3UIUN
9KOJIOTUYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOM M MPON3BOJCTBEHHON JCSITEIHHOCTH YEIOBEKA,
CBSI3aHHOM C MEpepadOTKOM BEIIECTB, UCIOJIb30BATh MOTYUYEHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX
pelieHuit mpoOsieM B CUTYaIUsIX, CBI3aHHBIX C XUMHUEHH;

chOpPMUPOBAHHOCTh YMEHHIA: CaMOCTOSITENFHO IUIAHUPOBATh U MPOBOAUTH XHUMHUYECKUN
AKCIEPUMEHT (TIOJydeHHE M W3yYEHUE CBOWCTB OPTraHWYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIMH
YIJIEBOAOPOJOB PA3IUYHBIX KJIACCOB W KHCIOPOACOJACPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTATBHBIX 33/1a4 MO PAClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COONIOJACHHEM MpPaBHI
Oe3omacHOro oOpallleHHsl ¢ BEIIeCTBaMU U JIaOOpaTOpPHBIM 00OpyJIOBaHHEM, (OPMYITUPOBAThH IETh
WCCTIEIOBaHUS, TPEACTABISATh B Pa3IMUHON (DOopMe pe3ysnbTaThl SKCIEPUMEHTA, aHATU3UPOBATh U
OIIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

cOONIOAaTh TMpaBWJIa SKOJOTHYECKH I1eJeco00pa3HOro TOBEAeHUST B OBITY U TPYIAOBOH
JEATEIIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYKAIOIIEH TPUPOTHON CPEIbl U JOCTUKEHUS
€€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMNACHOCTb TOKCHYECKOIO JCHCTBUSL Ha JKUBBIE OPraHU3Mbl OMNpPEAENEHHBIX
OpraHMYeCcKUX BELIECTB, MOHMMAs cMbIci nokazaTens [1IJIK;

aHAITM3UPOBATH 11€7IECO00PA3HOCTh MPUMEHEHHS OPTaHUYECKUX BEIIECTB B MPOMBIIICHHOCTH U
B OBITY C TOYKH 3PEHUSI COOTHOIICHUST PUCK-TI0JIb3a;



cOPMUPOBAHHOCTh ~YMEHUH: OCYIIECTBIISTh II€TICHANPABICHHBIA TIOUCK XUMHYECKON
uHpOpMAaIUY B pa3IMYHBIX HCTOYHHUKAX (HayyHast U yueOHO-Hay4yHas TUTEepaTypa, CpeCTBAa MaCCOBON
uHpopmanuuu, WHTEepHET M Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
nepepadbaTbiBaTh €€ U UCIOJB30BAaTh B COOTBETCTBUU C ITOCTABJICHHOH yueOHOM 3a1adeil.

11 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O MaTepUAIILHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSAX U
[TI03HABAEMOCTH SIBJICHUI NPUPOJABI, O MECTE€ U 3HAYEHHH XMMHU B CHCTEME €CTECTBEHHBIX HAayK U €&
poJiu B 00ECIIeUeHUH YCTOMUMBOTO Pa3BUTHSI, B PEIICHUN TIPOOIJIEM SKOJIOTUYECKOM, YHEPreTUUECKOM U
MUIIEBO 0€30MacHOCTH, B Pa3BUTHH MEIHMIIMHBI, CO3aHMH HOBBIX MaTEPUAJIOB, HOBBIX MCTOUYHUKOB
SHEPIuu, B 00ECIIEUCHNHN PAlMOHAIBLHOTO MPUPOIOTIONIB30BaHM, B (POPMUPOBAHIH MHUPOBO33PEHUS U
o011e KylIbTypbl UEI0BEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3[I0POBBIO U
MIPUPOIHOM CpeJie;

BJIQ/ICHUE CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpask BKIIIOUAET: OCHOBOIIOJIATAIOUINE ITOHATUS —
XMMHUYECKHI 3JIEMEHT, aTOM, PO aToMa, U30TOIIbI, JJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIE
opOuTanu, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToMa, THOpUAM3aIis aTOMHBIX OpOHTaseil, UOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XHUMHUYECKass CB3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpUCTAIJIMYEcKass peueérka, XUMUYecKas
peakuusi, pacTBOp, 3JEKTPOJIUTHI, HEIIEKTPOIUTHI, AIIEKTPOJIUTUYECKAs] UCCOLMALUSA, CTENEHb
JMCCOLIMAIIUH, BOJIOPOAHBIN TOKA3aTeNb, OKUCIUTEIh, BOCCTAHOBUTEIb, TEIIOBOM A (HEKT XUMUUYECKOM
peaKkiuu, CKOPOCTh XUMHYECKOW peakldd, XUMHYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON nucconnanuu, nepuoandeckuit 3akon JI.JMI. MenpaeneeBa, 3aKOH COXpaHEHHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPAIICHUS DHEPIHMM IPU XUMHUYECKUX PEaKLUsAX, 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOLIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK
XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMNOHUMAHUSA NPUUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH; COBPEMEHHbIE IPEICTABICHHUS O CTPOEHUHM BELIECTBA HA aTOMHOM, MOHHO-
MOJIEKYJISIPHOM U Ha/JIMOJIEKYJISIPHOM YPOBHSIX; IPEJCTABIEHUS O MEXaHU3MaX XUMUYECKUX PEaKIIHii,
TEPMOJUHAMHYECKUX U KHHETUUECKHUX 3aKOHOMEPHOCTSX UX MPOTEKAHUs, O XUMUYECKOM PaBHOBECHH,
pacTBopax M JUCIEPCHBIX cucTeMax; (aKTOJOTMYECKUE CBEJICHNS O CBOICTBAX, COCTaBe, MOIYYEHUH U
0€30MacHOM HCMOJb30BaHUM BaXHEMIIMX HEOPraHMYECKHX BELIECTB B OBITY U MNPaKTHYECKON
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATH XapaKTepHbIE NMPU3HAKU MOHATUH, YCTaHaBIMBAaTh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPU ONMCAaHUM HEOPTraHMYECKHX BELIECTB U
UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHMSI UCIIOIb30BaTh XUMHUECKYI0 CUMBOJIHMKY JJIsi COCTaBICHUs GOpMYIT
BEIIECTB M YypaBHEHMH XUMHUYECKUX peaklUuid, cucrematnueckyro HomeHknatypy (IUPAC) u
TPUBHUAJIbHBIE HA3BAHUS OT/JEIIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTb YMEHUS OIpPEAEATh BAJIEHTHOCTb U CTENEHb OKUCICHHUS XUMHYECKHX
JJIEMEHTOB B COEIMHEHHUAX, BHJl XUMHUYECKOM CBA3M (KOBaJE€HTHas, HOHHAas, MeTaJUIMYecKas,
BOJOPOJHAs ), TUIl KPUCTAJUINYECKON PEMIETKM KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATh 3aBUCUMOCTh CBOMCTB BEILECTB OT BUJAa XUMHUYECKOM
CBS3M W THUIA KPUCTAJUIMYECKON pemETKH, OOMEHHBI M JIOHOPHO-aKLENTOPHBIM MeXaHU3MbI
00pa3oBaHMs KOBAJCHTHOU CBS3H,

c(OPMHPOBAHHOCTh YMEHMIA: KJIaCCU(PHUIMPOBATH: HEOPraHUYECKHE BEIIECTBa MO MX COCTaBY,
XMMHAYECKHE pEaKLUUU [0 pa3IMyHbIM MpHU3HaKaM (YUCIy M COCTaBy pearupyrolux BeEIEeCTB,
TeII0BOMY 3 deKTy peakluu, U3BMEHEHHUIO CTeTIeHEeH OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTH, YUaCTHIO
KaTajau3aTopa U JPYTUe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAHUS W KPUTEPUU Ui KiaccU(UKALUU
M3Y4aEeMBbIX BELIECTB U XUMUYECKHUX PEAKIIM;



c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH IMeproaudeckoro 3akona J[. 1. Menneneesa u
JE€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIILYIO, 0OBSICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMMHYECKUX 3JIEMEHTOB NepBOro—ueTBEpToro nepuoaoB [lepuoanueckoii cucrems [[.1. Menneneena,
UCITIOJB3Ys MOHITHS «IHEPIeTUUCCKUE YPOBHHY, «IHEPIeTUYCCKHE MOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO3OYXKIEHHOE DJHEPreTHUECKHUE COCTOSHHUS aTOMay; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUYECKHUX 3JIEMEHTOB M HUX COCIUMHEHUU IO IEpUoiaM M
rpynmnaMm Ileproanueckoit cucremsl J[. 1. MenaeneeBa, BaIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JI0UEK;

c(hOPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME XMMHUYECKHUE CBOWCTBA
BEUIECTB pPAa3JIMUHBIX KJIACCOB, IIOATBEP)KIATh CYIIECTBOBAHUE T'€HETHMUECKOH CBSI3U MEXAY
HEOPraHWYECKHMH BEIIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOLIMX XUMHUECKUX PEaKIUi;

cOpPMUPOBAHHOCTh YMEHHUSl PACKPBIBaTh CYIIHOCTh: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MoCPECTBOM COCTABIICHUS DJICKTPOHHOTO OallaHCa ITHX PEaKIIUi; peakinii HOHHOTO0 0OMeHa
IIyTEM COCTABJICHHs UX IOJIHBIX U COKpALIEHHBIX MOHHBIX YPaBHEHUN; pEaKklMil T'MAPOIN3a; peakiiun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHUS);

c(OPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PEaKIMi ¢
Y4€TOM HMX IHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XMMHUYECKON peaklMu B
3aBHCUMOCTH OT pa3IM4YHBIX (DAaKTOPOB, a TAKXKE XapaKTEp CMEIICHHUs] XUMHYECKOTO PaBHOBECHS IO
BIIUSIHUEM BHEIIHUX Bo3jaercTBuil (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepPH30BaTh XHUMHUYECKHE pEaKIHH, JeXkallueé B OCHOBE
IIPOMBIIIJIEHHOT'O TOJYyYEHHUs! CEPHOM KUCJIOThI, aMMHaKa, oOLIMe Hay4YHblE NPUHIUIBI XUMUYECKUX
IIPOM3BOJICTB; 11€JI€CO00Pa3HOCTh MPUMEHEHUS! HEOPraHMYECKUX BELIECTB B IPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHUSI PUCK-TIOJB3a;

c(OpPMUPOBAHHOCTh BIAJICHUS CHCTEMOIl 3HAHUW O METOJaX HAy4yHOTO IO3HAHUS SBJICHUN
npUpoasl — HaOIIOeHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT (pealbHBIi M MBICICHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSATHb TH 3HAHUSA TPU IKCIEPUMEHTATIHLHOM
UCCJIETOBAaHUH BEIIECTB U i OOBACHEHUS XUMUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPHUPOJE,
MPAaKTUYECKOU JEATETbHOCTH YEJIOBEKA U B MIOBCEIHEBHOW KU3HH;

c(hOPMHUPOBAHHOCTh YMEHHUS BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TIOHSATUSMHU WU
MIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB Al Oojieeé OCO3HAHHOTO NMOHMMAHUS
MaTepuaibHOrO €IMHCTBA MUDPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C HCIOIH30BAaHUEM MOHATUN «MaccoBas OIS
BELIECTBA B PAcTBOpPE» U «MOJSPHAs KOHIIEHTpAIMs»; MacChl BellecTBa WMiIuM o0BbEMa Traza Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCEe WM 00BEMY OJHOIO U3 YUACTBYIOLIUX B PEAKIIUU BEIIECTB;
TeruioBoro 3¢ dexra peakuu; 3Ha4EHUSI BOJAOPOJHOTO IMOKA3aTelsl paCTBOPOB KHUCIOT M INENOYel ¢
M3BECTHOM CTENEHbIO IUCCOLUAIMN; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTa PEaKIiH, €CIIU
OJIHO M3 UCXOJHBIX BEUIECTB JAaHO B BHUJIE PACTBOPA C ONPEIEIEHHON MAaCCOBOM J0JIE paCTBOPEHHOTO
BElIeCTBA WJIM JaHO B HM30BITKE (MMEeT MPHUMECH); AOJM BBIXOJA MPOAYKTA pPEaKIHUH; OOBbEMHBIX
OTHOILIEHUH T'a30B;

cOpPMUPOBAHHOCTh YMEHHIA: CAMOCTOSITENFHO IUIAHUPOBATh M TPOBOAUTH XHUMHUYECKUN
AKCIIEPUMEHT (MIPOBEJIEHUE pEaKIMi HMOHHOTO OOMEHa, MOATBEPXkJACHHE KaueCTBEHHOIO0 COCTaBa
HEOpPraHMYECKHUX BEILECTB, OIpe/eJIeHHE Cpellbl PacTBOPOB BELIECTB C IMOMOIIBI0 HHAMKATOPOB,
W3YYCHHE BIUSHUA Pa3NUYHBIX (AKTOPOB Ha CKOPOCTh XWUMHUYECKOW peaklud, pelieHue
OKCIIEPUMEHTANBHBIX 3a7ad 1o TemMaM «Metamne»y u «Hemeramib») ¢ cOOMIOACHHEM MpPaBHII
Oe3omacHoro oOpallleHus C BEIIeCTBAMU M JIaOOpaTOPHBIM 00OpynoBaHUEM, (GOPMYIHUPOBATH IIEb
UCCIIEIOBaHMs, MPEACTABIATh B pa3IU4HON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U
OLIEHMBATh UX JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHHI: COONOJATh MpaBWia IOJB30BAHUS XHUMHUYECKOH IMOCyI0oi |
1a00paTOpHBIM 00OPYIOBaHUEM, OOpAIleHUs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMH I10
BBINOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJOTHYECKU LIEJIeCO00pa3HOro IOBEJCHUS B
OBITY U TPYIOBOHM JEATEIBHOCTH B LIENSAX COXPAHEHMs CBOEIO 3/10pOBbs, OKPYKAIOLIEH MPUPOAHON
Cpelbl U JOCTUKEHHUs €€ YCTOMYMBOIO Pa3BUTHUsA, OCO3HABATH ONACHOCTb TOKCUYECKOIO JEHCTBUS HA
JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX HEOPraHNYECKUX BEIECTB, IOHUMAas CMbICI nokasarens [I1K;

C()OPMHUPOBAHHOCT YMEHMH: OCYLIECTBIATh LEJICHANPABICHHBIH IMOUCK XUMHUYECKOH
MHGOpMaLUU B pa3IMUHbIX UCTOYHHMKAX (HayyHas U yueOHO-Hay4yHas JUTeparypa, CpeicTBa MacCOBOM
uHpopmauuu, HVHTepHET M Jpyrue), KpUTUYECKM AaHAIM3MPOBATh XHMHUYECKYIO0 HH(OPMALHIO,
nepepabaTbIBaTh €€ M NCIOIb30BaTh B COOTBETCTBUH C MIOCTABICHHON Y4eOHOH 3a1a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
HaumeHoBaHuUe pa3aejioB M TeM MPOrPaMMBbl KonTtp. Mpakr.
n/n Bceero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPTraHUYECKOH XUMUM
IIpenmer opranndeckoil Xumuu. Teopust CTPOSHUS https://academy-

1.1 pea p A M 5 p p 8 2 content.apkpro.ru/lesson/a9f3d191-

opranuveckux coenuHenuii A. M. bytneposa Eele-4624-ac02-6fh16a4976a
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasnl

[IpenenpHbIE YII€BOLOPOIBI — AJKAHBI https://academy-

2.1 peA T AOPOA ’ 5 content.apkpro.ru/lesson/258ddc06-
HHKTOATKAHbT ec23-473c-h3d7-ed82fcaddd02
HenpenensHbie yriieBOTOPOILI: aJIKEHBI https://academy-

2.2 pedl yr HOPOJIBL: ’ 14 1 content.apkpro.ru/lesson/4038171e-
AlKAZMCHDI, aTKUHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomatudecKkue yriieBoaopo/Ibl (apeHbl) 8 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

2.4 PHPOUIBIC HCTOHHMKH YTTCBONOPONOB H X 4 https://lesson.edu.ru/04/10
nepepaboTka

2.5 ["anoreHnpon3BOHBIE YTIEBOIOPOIOB 4 1 https://lesson.edu.ru/04/10

Hroro no paszneny 35

Pasznen 3. Kuciopoacoaep:kaunue oprannieckie coeJuHeHUst
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://academy-
3.1 Cnuptsl. ®enon 11 1 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
KapOoHunbpHBIC COCTMHEHUS: aTbACTUIBI U https://academy-
3.2 keToHbl. KapOoHoBbIe KuCTI0ThI. ClIOKHBIC A(DUPHI. 21 1 content.apkpro.ru/lesson/8664b319-
XKups 0ba3-4945-b076-ch7ae5858090
https://academy-
3.3 YrneBoas 9 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Utoro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
https://academy-
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 2 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Utoro no pazneny 12
Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
5.1 ‘ BricoKkOMONEKyIIIpHBIE COETUHEHUS 6 ‘ https://lesson.edu.ru/04/10
Wroro mo paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3akon
1.1 u [lepuoanueckas cucreMa XMuMHYECKUX 9 https://lesson.edu.ru/04/10
sneMenToB [. 1. MenneneeBa
1.2 Crpoenne semectsa. MuorooGpasue 11 1 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3 https://lesson.edu.ru/04/10
Wroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramner 31 1 3 https://lesson.edu.ru/04/10
2.2 MerTamnel 23 2 https://lesson.edu.ru/04/10
Uroro no pazaeny 54
Paznea 3. Xumnd u :Knu3HbL
M . X
3.1 CTOMBT TOSHANMA B XHMIH. AHMUA 1 9 https://lesson.edu.ru/04/10
JKU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO HACOB I10
1 102 4 8

[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

INOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Kos-Bo yacos

Ne Tema ypoka K Aara
n/n yp Bcero oHTp: H3y4YeHHsI
padoThI

[ToBTOpenue kypca xumuu 9 kinacca 1 04.09.2023
Bxoanas konTpoapHas padbora 1 1 05.09.2023
N .

3 penMeT U 3HaYeHHE OPraHmYECKON XI/IMI/IvI/I, IpeCTaBICHUE O 1 06.09.2023
MHOT000pa3NH OPraHNnYECKUX COSTUHEHHN
Teopus crpoeHus oprannueckux coequHennii A. M. bytieposa 11.09.2023

5 Crpoenue aToma yriiepojaa 12.09.2023
K 78

5 naccuukanus OpFaHI/I‘IefKI/IX coenuHeHnil. OCHOBBI HOMEHKIATYPhI 1 13.09.2023
OpPTaHUYECKUX COCTUHECHUH.

7 Tunbl XUMHUYECKUX PEAKIIMA B OPraHUYECKON XUMHUH. 1 18.09.2023
Turbl peakIMOHHBIX YaCTHUI] U MEXAHU3MbI PEAKIIMI B OPTaHUYECKOM

8 XUMHH. B3auMHOe BIUsSHIE aTOMOB B MOJIEKYJIaX OpPraHMYeCKUX 1 19.09.2023
COCIMHECHU.

9 N3omepus u ee BUIBI. 1 20.09.2023

10 KOHTp(zIII)HafI pabota Nel o Teme "TeopeTnueckre OCHOBbI OpraHU4eCKOn 1 1 95.09.2023
XUMHH

11 AJKaHBI: TOMOJIOTHUECKUHN psifl, oO11as popmysa, HOMEHKIIATypa u 1 96.09.2023
M30MEepHs, IIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT

12 du3nuecKrue 1 XMMUUYECKHE CBOMCTBA aJIKaHOB 1 27.09.2023

13 Haxoxnaenue ankanos B npupoze. CrnocoObl MOTy4YeHUs U TPUMEHEHNE 1 02.10.2023
AJIKaHOB

14 [uknoankansl: o0miast popmyina, HOMEHKIATypa U U30MepHsl, 0COOCHHOCTH 1 03.10.2023

CTPOCHUA U XUMHUUYCCKHX CBOﬁCTB, CHOCOOBI MOJIYUCHUA U IPUMCHCHUC




Pemrenue pacu€THbBIX 3a7a4 Ha ONPEIEICHNE MOJICKYIIPHON (OPMYITBI

15 OpPraHUYECKOTO BEIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, 1 04.10.2023
BXOJISIIUX B ero coctaB. CucremMaTtu3aliys 1 0000IIeHNe 3HAHUH 110 TeMe
AJKEHBI: TOMOJIOTHYECKHH psifl, 00mmast hopMyiia, HOMEHKIIATypa,

16 3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIeKyL. CTpyKTypHas U 1 09.10.2023
LUC-TPAHC-U30MEPHS ATKEHOB

17 dusnyeckre 1 XMMUUYECKHE CBOMCTBA aJIkeHOB. [IpaBuio MapkoBHHKOBA 10.10.2023

18 CriocoObI ToTy4eHHUsT 1 IPUMEHEHNE ATKEHOB 11.10.2023

19 Hpavlcmriecxas{ pabora Ne 1 no teme "llonyuenue 3TuaeHa U U3y4E€HUE €TI0 1 16.10.2023
CBOWCTB

20 Penrenue pacu€THbBIX 33724 Ha ONPEICICHUE MOJICKYIIIPHOU (hOPMYITBI 1 17.10.2023
OpPraHUYeCKOTo BEUIeCTBA

21 AnKanueHsl: CONpsHKEHHbIE, N30JUPOBAaHHbIE, KyMYJIUPOBAaHHBIC. 1 18.10.2023
OCoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS

22 XUMUYECKHE CBOMCTBA CONPSIKEHHBIX TUEHOB 23.10.2023

23 CriocoObl MosTyyeHHsl 1 IPUMEHEHUE aJIKaAUEHOB 24.10.2023
AJKWHBI: TOMOJIOTUYECKHM psl, oOmas Gopmysa, HOMEHKIATypa,

24 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ, (pu3nueckue 1 25.10.2023
CBOMCTBA

25 XHUMHYECKUE CBOMCTBA aJTKUHOB 1 07.11.2023

26 KadecTtBeHHbIC peakiiy Ha TPOMHYIO CBSI3h 1 08.11.2023

27 CriocoObl osTyyeHHs 1 IPUMEHEHUE aJIKHHOB 1 13.11.2023

28 Pemenwue 3a1a4: pacy€Thl MO0 ypaBHEHUIO XUMHYECKON peaKIiu 1 14.11.2023

29 Cucrematuzanus U 00001IeHIE 3HAHUH 110 TEME 1 15.11.2023
ApeHbI: TOMOJIOTHUECKUH psijl, oO1ast popmysa, HOMEHKIATypa.

30 DNEeKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT OEH30J1a ¥ TOTYOJIa, 1 20.11.2023

ux (hpuznyeckue cBOicTBa




31 XUMHUYECKHE CBOMCTBA apEHOB: PEaKLUU 3aMEIICHUS 21.11.2023
XHUMUYECKHE CBOMCTBA apEHOB: PEAKIIMH IIPUCOEINHEHUS, OKUCIECHUE

32 PEHOB: PCaiii TpHeoc 22.11.2023
roMoOJIOTOB OeH301a

33 OCc00EHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA 27.11.2023
Pemrenuie pacu€THBIX 3a4a4 Ha ONpeeICHUE MOJIECKYIAPHONA (POPMYIIBI

34 p 8 pedt YAAPHOH (popuy 28.11.2023
OpPraHUYECKOTO BEIIECTBA

35 CriocoObI oTy4eHUsT 1 TPUMEHEHNE apEHOB 29.11.2023

36 I'eHeTnyeckas CBS3b MEKAY PA3IMIHBIMU KIIACCAMH YTIICBOIOPOIOB 04.12.2023
PacuéTsl o ypaBHEHUAM XUMHUYECKUX peakiuii. CrucreMaTu3anus u

37 YPaBHe peartt t 05.12.2023
000011IeHNE 3HAHUN 10 TEME
IIpuponusiii ras. Ilonyrasle HedTaHBIE ra3bl. KaMeHHBINH yroas U

38 PHpoL yt ¢ y 06.12.2023
MPOAYKTHI €r0 IepepaboTKu.
Hedtb 1 ciocoOs! €€ niepepadotku. [IpuMenenne npoayKToB repepadoTKu

39 P pep P PORYKTOB riepep 11.12.2023
HepTH

40 I'enetnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KIIACCAMH YTIIEBOIOPOIOB 12.12.2023
I"amoreHonpon3BOAHEIE YTIIEBOIOPOIOB: DIIEKTPOHHOE CTPOECHHE;, PEAKIIUI

M POUSBOHRIC YTJICBOAOPOA p R peakh 13.12.2023
3aMelleHNs TaIoreHa

efcTBHE IeJIoYeH Ha TaJIoOTeHITpon3BOAHbIe. B3anMmoeiicTBiie

4 A m poH3BOX A 18.12.2023
JIIUTaJOr€HAIKAHOB C MArHUEM U [IMHKOM

43 CucremaTu3anus 1 0000IIeHNe 3HaHUH IO pa3aeny "YriaeBoaopoas" 19.12.2023

44 KonTponbnas padora Ne2 no teme "YrieBogopoabr"” 20.12.2023
[IpenenpHBIE OTHOATOMHBIE CTUPTHI: TOMOJIOTHYECKH psif, 001Ias

45 dbopMyIa, CTpOeHHE MOJIEKYJI, U30MEPHsl, HOMEHKJIATypa, KIacCU(PUKAIIUS, 25.12.2023
¢usnueckue cBoicTBa

46 XUMHUYECKHE CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX CIIUPTOB 26.12.2023

47 CriocoOb!I TTOTy4eHHST ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB 27.12.2023




[IpocTeie 3¢uphl: HOMEHKIIATYpa U H30MEPHs, 0COOCHHOCTH (PU3UIECKHUX U

48 - 1
XUMHYECKHUX CBOMCTB

49 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TIUIEPUH, X QU3NIECKUE U 1
XUMHUYECKHE CBOMCTBA

50 CriocoOblI TOTy4eHHUST ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB 1

ol deHo: CTpoeHUEe MOJIEKYIIBI, pr3udeckue cBoicTBa. TOkCcHUHOCTD (heHoIIa 1

52 XuMHuYecKue cBOicTBa (heHoma 1

53 CriocoOsI MoJTydeHHUs U IpUMEHeHne GeHoa 1

54 [IpakTuueckas pabora Ne 2. PemieHune skcnepuMeHTAIbHBIX 337124 10 TeMe 1
"CrnupTsl u heHosbr"

55 KonTponbnas pabota Ne3 mo teme "CrupTtsl, peHOIBI" 1

56 ANbIIETUIB M KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHMIBHOM TPYIIIIHI; 1
TOMOJIOTHYECKHUE Psijibl, 00mIas hopMyia, H30Mepusi © HOMEHKJIaTypa

57 Anbaerupl ¥ KeTOHBI: (PU3NYECKUE CBOWCTBA; PEAKIIMH IPUCOCTUHEHHS

58 Peakiium okucieHus 1 Ka4eCTBEHHBIE PEaKIIUH aJIbJIETH/I0B U KETOHOB

59 CriocoObl MosTy4eHHs allbJIETU0B U KETOHOB

60 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH 1
CTPOEHUS MX MOJIEKYIT

61 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pU3HUECKUE CBOICTBA

62 XUMHUYECKUE CBOICTBA MPEEeTbHBIX OJHOOCHOBHBIX KapPOOHOBBIX KHCIIOT

63 Oco0eHHOoCTH CBOMCTB MypaBbHHON KUCIOTHI. MHOroo6pasue kapOOHOBBIX 1
KHCIIOT
OcoOeHHOCTH CBOMCTB: HEMPEAEIbHBIX U ApOMATUYECKUX KapOOHOBBIX,

64 TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX KUCIOT. [IpencTaBureny BhICIIMX 1
KapOOHOBBIX KUCIIOT

65 IToHATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT

66 CriocoObI moTydeHust 1 IPUMEHEHNE KapOOHOBBIX KACIOT




CrnoxHble 3(Upbl: TOMOJIOTHYECKUN psf, oOmIast popmyia, H30Mepus u

67
HOMEHKJIATypa

68 dusnueckue U XMMUYECKHUE CBOWCTBA 3(hHUpOB

69 Pemenne pacu€THBIX 3aa4: 10 YPAaBHEHUIO XUMUYECKON PEAKIUH, HA
OIpeJIeJIEHUE MOJIEKYJIIPHOM (POPMYJIbI OpraHMUYECKOIO BEIeCTBa

70 [Tpaktuyeckas padora Ne 3. PemeHne sKCiepuMeHTaIbHBIX 33a4 110 TeMe
"KapOonoBsie kucioTsl. CiioxHbie 3pupsr”

71 Kupsr: ctpoenune, Gpu3ndeckue 1 XUMHIECKUE CBOMCTBA (THIPOIIU3)

7 OcoOeHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX OCTATKU HETIPEIEIbHBIX
KUPHBIX KUCI0T. JKupsl B npupoae

73 Mpia Kak coJid BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBUE.
[Tonsitue o cunaTeTUeckux Morommx cpeacrrax (CMC)

74 I'enernyeckas CBs3b yII€BOJOPOAOB U KUCIOPOICOAEPIKALINX
OpPraHUYECKUX BEILECTB

75 Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX PEAKLAN

76 KontponbHast padora Ne 4 mo temam "Anbaeruibl, KapOOHOBBIE KUCIIOTHI,
CII0KHBIE (PUPBHI, KUPHI"

77 OO1m1ast xapakTepUCTHKA YTIIEBOOB U KJIacCU(pUKaIMS yrJIeBOI0B (MOHO-,
T~ ¥ TIOJIMCaXapu/Ibl)

78 Mounocaxapupl: (pu3HYECKHe CBOMCTBA U HAX0XKJIEHUE B IPUPOJIE

79 IIpumeHeHue TIIIOKO03Bl, €€ 3HaU€HUE B )KU3HEAEATEIbHOCTH OpraHu3Ma

80 Jucaxapuapl: caxapo3a, MalbTO3a U Jlakto3a. Haxoxienue B npuponae u
MIPUMEHEHHE JHCaxXapuioB

81 [Tonucaxapupl: CTpO€HHUE MaKpPOMOJIEKYII, (PU3HUECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHNE

82 Pemenue pacueTHbIX 3aa4 Ha ONPENEICHUE JOJIU BbIXOAA IPOIYKTa

pCaknuu OT TCOPECTHICCKU BO3ZMOXKHOTO




83

KonTponbnas padora Ne5 mo teme "YrieBoabr"

AMuUHBI: K1accuuKaiys, CTpoeHUE MOJIEeKYJ, 001as Gopmyna, nzoMmepus,

84 HOMEHKJIaTypa 1 (pr3nyecKre CBOMCTBa

85 XUMHYECKHE CBOMCTBA aT(paTHIECKUX aMUHOB

86 AHUIVH: CTPOCHHE aHWINHA, 0COOCHHOCTH XMMHUYECKUX CBOMCTB aHUJIHMHA

87 CriocoObl TTOTy4eHHS ¥ IPUMEHEHUE aTM(PaTHICCKUX aMHUHOB

88 AMWHOKHCIIOTHI: HOMEHKJIATYpa U u3oMepusi, (Pu3ndecKue CBOICTBA.
OTtnenpHbIE MPENCTABUTENN 0-aMUHOKHUCIIOT

89 XUMUYEeCKHE CBOMCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAYCHHE
aMUHOKHUCIIOT. CHHTE3 U THAPOIU3 MENTHI0B

90 benku kak mpupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB

91 XUMUYECKHE CBOMCTBA OEIIKOB

92 A3oTcoiepkalye reTepolKiIndeckue coequuenus. HykiaenHoBbie
KHCIIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYEcKast POJib

93 [IpakTuueckas padora Ne 4. Pemienune skciepuMeHTaNbHBIX 33]1a4 10 TEME
"A30TcojiepKale OpraHnuecKiue CoeTuHEeHUs "

94 [TpakTryeckas pabota Ne 5. PemieHue skcriepuMeHTaIbHBIX 3aj1a4 0 TeMe
"Pacnio3HaBaHne OpraHUYeCcKuX CoeqMHEHUN"

95 KontponbHas pabota Ne6 o teme "A3zoTconepxaliue opraHuyeckue
coequHeHus"

96 OCHOBHBIE TIOHSTHS XUMHH BHICOKOMOJICKYJISIPHBIX COCITMHEHUH W METOIBI
UX CUHTE3a —IIOJIMMEPHU3alusl U MOJIUKOH IEH AU

97 [Tnactmacchl. YTuinu3amus v nepepadoTKa MIacTUKa. DI1acTOMEpHI:
HaTypaJbHBIC U CHHTETHYECKHE Kaydyku. Pe3nHa

08 BosiokHa: HaTypanbHbIe, HCKYCCTBEHHBIE, cHHTeTHYeckHe. [lomnmepsl

CIICIHUAJIbHOI'O Ha3HAYCHUA




[TpakTuyeckas padora Ne 6. Pemenne sKkCiepuMeHTaIbHbIX 33a4 110 TeMe

99 1
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"
100 O06o0muieHre 1 cucTeMaTH3aIMsI U3Y4EHHOT0 MaTepHaia 1o Kypcy XuMHH 1
10 xnacca
101 HroroBoe TectupoBanue 3a kypc xumuu 10 kmacca 1
102 AHaJIi3 UTOTOBOTO TECTUPOBAHMUSL. 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KITACC

Kos-Bo yacos

Ne
Tema ypoka Konrp.  IIpakr. HMara
n/n Bcero
padoTrel | padoThI

1 AtoMm. CoctaB aTOMHBIX siiep. XUMUYECKU 3neMeHT. M30Tomnsl 1

2 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB, KBAHTOBBIC YHCIIa 1

3 Kraccudukanus XUMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-anemeHThI) 1

4 Pacnipenenenue 371eKTpOHOB 1O aTOMHBIM OPOUTAISAM 1

5 DNeKTPOHHBIC KOH(UTYpAIIH aTOMOB JICMEHTOB B OCHOBHOM U 1
BO30YX/IEHHOM COCTOSTHUU

6 DNeKTPOHHBIE KOH(UTYpAIIMH HOHOB. DIEKTPOOTPULIATEIBHOCTh 1
[Tepuonnueckuii 3akoH u [leproanueckas cCHCTEMa XUMUYECKHUX

7 anemenToB J[. . MenpeneeBa, CBsA3b C COBPEMEHHOW TEOPHEH CTPOCHUS 1
aTOMOB

3 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U 1
00pa3zyeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB 110 TPyMIaM U IepHoIaM

9 CucreMaru3aiys 1 0000IIeHHNE 3HAHUH 10 TEME 1

10 Buapl xumudeckoit cBsi3u. MexaHn3mbl 00pa3oBaHusl KOBAJIGHTHOM CBSI3H. 1
Bonoponnas cBa3p. MexxmoleKyasipHble B3aUMOAECHCTBUS

11 BasieHTHOCTB 1 BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU 1
CTPYKTYPBI MOJIEKYJ C UX TEOMETPUUYECKUM CTPOCHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COSIMHEHUSAX: COCTaB M HOMEHKIIATypa 1

13 BemecTBa MONIEKyIIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOEHUS. THIIBI 1
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIIIECTB

14 [TonsiTue o nucnepcHbIX cucreMax. IIpencraBienne 0 KOMIOUIHBIX 1

pacTBopax




HUctunnnie PaCTBOPLI: HACBIICHHBIC 1 HCHACBIIIICHHBIC, PACTBOPUMOCTD.

15 Kpucramnoruapatsl

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB

17 Pewrenue 3amau ¢ ucnosib30BaHMEM MOHATUH ""MaccoBasi 10715
pacTBOpEHHOTO BelecTBa", "MoJispHas KOHIIEHTpanus"

18 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

19 CucreMaruzanys 1 0000IIeHE 3HAHUI 10 TEME
KonTponbnas padora no temam "Ctpoenue aroma. [lepuonnueckuit

20 3akoH u [lepuoauueckas cuctema Xxumudeckux neMeHTos [l. U.
MenpneneeBa", "CtpoeHue BemniectBa. MHOroodpasue BemiecTn"
Knaccuukanus XuMUYeCKUX peakiyii B HEOPraHMYECKOU 1

21 OpPraHUYECKON XUMUU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TPU XUMHUUECKUX PEAKIIHIX

99 TennoBsie a3 dekTh XUMUYeCKuX peakiuii. TepMoxummudeckue
YpaBHEHUS

93 Boruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIMI U TEPMOXUMHUYECKUM
ypaBHEHUSAM

24 CKopocTh XMMHUECKOH peakliuy, €€ 3aBUCUMOCTb OT Pa3INuHbIX
(dakTopoB. Karanus u karanuzaTopsl

25 ['oMOreHHbI€ U reTEepOreHHbIE PEAKIUU

26 [Tpaktuueckas padota Ne 1 mo Teme "BnusiHue pa3nuyHbIX (aKkTOpoB Ha
CKOPOCTb XUMUYECKON peakuuu"

27 OO6paTumble U HEOOpaTHMbIe peaklni. XUMHUECKOE paBHOBECHE

28 IIpakTuyeckas padora Ne 2 o teme "BnusHue pa3anuHbIX (pakToOpoB HA
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29 OnektponuTrueckas aucconuanus. CUiIbHbIE U CTa0bIe AJIEKTPOJIUTHI.

CreleHs IUcCorranum




Nonnoe npoussenenue Bojpl. Cpeaa BOAHBIX pacTBOPOB. BoropoaHblit

30 1
nokazatenb (pH) pactBopa

31 I'maponns coneit. Peakuuu, mpoTekaromuye B pacTBOpax 3JIEKTPOJIUTOB 1

32 [TpakTrueckas padota Ne 3 o Teme "XuMHUUYECKHE PEAKIIMU B PACTBOpPax 1
3JIEKTPOJIUTOB"

33 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKINK. BakHEH e OKUCIUTETN 1
Y BOCCTaHOBUTEIIN

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca 1

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB 1

36 Pemenue 3amay pa3aMvHbBIX THIIOB 1

37 Pemenue 3amay pa3aMvHBIX THIIOB 1

38 Cucremaru3zanus 1 0000IIeHue 3HaHUH 110 TeMe "XUMHUECKUe peakun” 1

39 KontposbHas padoTa nmo teme "XuMUUYECKHE peakiuu'" 1
[Tonoxxenne HemeTawioB B [leproauyeckoil cucTeMe XUMUYECKUX

40 anemenToB /. 1. MenzeneeBa u 0cOOEHHOCTH CTPOEHUS UX aTOMOB. 1
®u3nYECKUe CBOMCTBA HEMETAIIIIOB

41 ANoTponus HEMETaIOB (Ha IpUMepe KUCIopoa, cephl, hocdopa u 1
yriiepoa)

42 Bogopona: nonyuenue, pusudeckue u Xumuueckue cBoicTra. ['uapuabt 1

43 I"anmoreHsl: HAXOXKICHHUE B MIPUPOJIC, CIIOCOOBI OTYICHHS, (PU3UIECKHE U 1
XMMHYECKHUE CBOMCTBA

44 I"anorenoBogopoabl. BaskHelIe KUCIOPOACOAepKAIINE COSTUHEHHS 1
raJloTeHOB

45 JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CITOCOOBI MMOTYyUYEHHUS TaJTOTEHOB. 1
[IpuMeHeHne TaloreHOB ¥ UX COSTUHEHHMA

16 [IpakTuueckas padorta Ne 4. Pemienne skcriepuMeHTaIbHBIX 3a7a4 MO 1

Teme "T"asorensr"




Kucnopoa: nabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI OTYYEHUS,

47 ¢busnyeckue U xumuueckue cBoiictsa. O30H. [Ipumenenue kucinopoaa u
030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3amay pa3aMvHBIX THIIOB

50 Cepa: HaXO)Kl[eHI:Ie B IIPHUPO/JIC, CIIOCOOKI MOTy4YeHHs, (PU3NIecKue u
XUMHUYECKHE CBOWCTBA

51 CepoBonopon, cyabhuabl

59 Kucnoponcoaep:xaiue coequnenust cepbl. OCOOEHHOCTH CBOMCTB CepHOM
KHUCJIOTHI

53 [IpakTuueckas padorta Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a7a4 10
teme "Cepa u e€ coenuHeHus"

54 A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI MOTY4YEHUs, pU3nUecKue u
XMUMUYECKHE CBOWCTBA. AMMHUAK, HUTPU/IbI

55 Kucnoponcoaep:xaiue coequnenust a3ora. OcCoOEHHOCTH CBOWCTB
a30THOM KHUCIOTHI

56 [Ipumenenue a3oTa u ero coequHeHul. A30THbIE yA00peHus

57 docdop: HaxokKAEHUE B IPUPOJIE, CHOCOOBI MOTyUeHUS, GUZNIECKUE U
xuMudeckue cpoiictBa. Pochuast u Gpochun

58 Oxkcunsl hocdopa, pochopconepxarue kuciaorsl. Conu GocdopHoit
KHCIIOTHI

59 ITpumenenue pochopa u ero coenunenunit. PochopHsie ya1oopeHUs

50 [IpakTuueckas padorta Ne 6. Pemenne skcriepuMeHTaIbHBIX 3a7a4 MO
teme "A30T u pocdop u ux coequHeHus"

61 VYriepoa: HaX0XACHUE B IPUPOJIC, AJTUTIOTPOITHBIC MOAU(UKAIIIH;
¢bu3nveckre 1 XUMHYECKIE CBOWCTBA, TPIMEHEHHE

62 Oxcun yrnepoaa(ll), okcua yrinepona(lV), yroiasHas kuciaoTa u e€ coiu




63 Pemienue 3a1a4 pa3inyHbIX THIIOB 1

64 KpemHuii: HaxoaeHue B Ipupojie, CocoObl MOMydeHUs, PU3NYECKUE U 1
XUMHUYECKHE CBOMCTBA

65 Oxkcun kpemaus(1V), kpeMHHEBast KHCIIOTa, CHIIUKATHI 1

66 [Tpumenenne kpeMHHUs U €ro coeanHeHuil. CTeKII0, ero NoJy4eHne, BUIbI 1
CTeKJIa

67 Pemenue 3amay pa3aMvHBIX THIIOB 1

68 Cucremaru3zanus u o0o0menue 3Hanui o reme "Hemeramisr" 1

69 Kontponbnas padota no teme "Hemeramibr" 1

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, KOPPEKIUS OMIHOOK 1
[Tonoxenue meramio B [lepuoanueckoit cucreMe XUMHYECKUX

71 a5eMeHTOB. OCOOEHHOCTH CTPOCHHS AIEKTPOHHBIX 000JI0UEK aTOMOB 1
METaJIOB

7 Oo6uue ¢puznyeckue cBoiicTBa MeTaioB. IlpumeHeHrne MeTamioB B ObITY 1
U TEXHHKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemienue 3a1a4 pa3InyHbIX THUIIOB

75 DNEeKTPOXUMHUYECKUHN Psijl HAMPsDKeHU MeTaiioB. OO1ue crocoObl 1
MOJTy4YEeHHUs] METAJIIOB
O6mas xapakrepuctuka MetamioB |A-rpynms! [leproauueckoit cuctembl

76 XUMHUYECKUX 3JieMeHToB. HaTpuii u kanuii: noixydyenue, pusnueckue u 1
XUMHAYECKHE CBOWCTBA, TPAMEHEHHE MTPOCTHIX BEIIECTB M UX COCTUHEHUI
O6mas xapakrepuctrka MetayioB ||A-rpynns [lepuoaudeckoii cucteMsl

77 XUMUYECKUX JIEMEHTOB. Maruuii U KaJblUii: MoJdy4deHne, Gu3ndecKkue u 1
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE MTPOCTHIX BEIIECTB M X COCTUHEHUIN

78 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1




AJIOMUHHI: TIOTy4eHue, (PU3NYecKre U XUMHUYECKUE CBOMCTBA,

79
IIPUMEHEHHE

80 AMpoTepHbIe CBOICTBA OKCHJIA U THIPOKCHU/IA AIFOMUHUS,
T'UIPOKCOKOMIIJIEKCH] aJTFOMUHUS, UX IPUMEHEHUE

81 Pemenue 3amay pa3aMvHBIX THIIOB

82 [TpakTuyeckas pabora Ne 7. PemeHne sKCriepuMeHTaIbHbIX 331a4 110
TeMe "MeTansl INIaBHBIX OArpynn"

83 OO01mas xapakTepucTHKa MEeTaioB No0ouHbIX noarpynin (b-rpymm)
[Teproanueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB

84 Pu3nuecKkre 1 XMMUUYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHHM, X
MIPUMEHEHHE

85 Baxneiimne coenunenus Mmapranna. [lepmanranar kanus, ero
OKHUCJIUTEIbHbIE CBOWCTBA

86 ®u3nuecKre 1 XUMHUYECKHE CBOMCTBA jKeJie3a U €r0 COCIMHEHUM.
[TonydyeHne u npuMeHEHHE CIIJIaBOB JKeJIe3a

87 Du3nyecKre 1 XMMUYECKUE CBOMCTBA MEIU U €€ COEIMHEHUM, UX
MIPUMEHEHHE

88 duznyeckre 1 XUMHUUECKHE CBOMCTBA IIMHKA U €TI0 COSIMHEHNH, UX
pUMeHeHHe. [ NIpOKCOKOMILIEKCHI [IMHKA

89 [TpakTuueckas paborta Ne 8. Pemienne skciepuMeHTaIbHBIX 33724 MO
Teme "MeTanisl TOO0YHBIX moArpynn”

90 Pemrenue 3aiay pa3nuyHbIX TUIIOB

o1 O06006111eHre U cucTeMaTU3allus U3YYeHHOTO MaTepuaa o TeMe
"Meramibr"

92 Konrtponsnas padora no reme "Metasibr"

93 AHanmm3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, KOPPEKIUS OIIHOOK




Poinb xuMum B obecrieueHIH yCTOWYMBOTO PA3BUTHS YE€JIOBEUECTBA.

%4 [ToHsITHE O HAYYHBIX METOJIaX MCCIICIOBAaHMUS BEIICCTB !

95 HayuHble mpUHITUIIBI OpraHU3aIMA XUMUYECKOTO TTPOU3BO/ICTRA. 1
[TpoMbIeHHbIe CIOCOOBI TOTYYCHHS BAXKHEHIITNX BEUICCTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH Cpeibl U €ro IMOCICACTBUS 1

97 Xumus u 310pOBbE yesnoBeka. JlekapcTBEeHHbIE CpeICTBA 1

98 Xumus uiny. Pons xumun B o0ecriedeHuy MUIeBoil 0€30I1acHOCTH 1

99 Kocmernueckue u mapdromepHbie cpecTBa. beiToBas xumus 1

100 XHUMHUS B CTPOUTEIIbCTBE. BaxkHeHIIIne CTpOUTEIbHBIC U 1
KOHCTPYKIIMOHHBIC MaTePHAIIBI

101 XHUMHUS B CEIIbCKOM X03siiicTBe. OpraHndecKue 1 MUHEPaJIbHbIC 1
ynoopeHus

102 CucreMaru3anus ¥ 0000IIeHHE 3HAHUI 10 TEME 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102







