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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma mo XMMHUHU Ha YpOBHE CpEIHEro 00Iero oopazoBanus pazpaboTana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
Oenepanum», TpeOOBaHWN K pe3ylnbTaraM OCBOCHHS  (permepanbHOM  00pazoBaTeIbHOMN
nporpaMmbl cpeanero oomero oo6pazoBanuss(P@OIl COO), npencraBieHHbIX B PDenepanbHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpemnopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparnmm,
peanu3yoImMX 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, 1 OCHOBHBIX TOJIOKEHUH «CTpaTerun
pasButus BocnuTanusi B Poccuiickoil @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yvamumxcs 10-11 xmaccoB. WM3yuenwe mnpenmera,
peamu3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, MTPOGMIEHOTO OOYyYeHHs, TPH3BAHO
obecnieunTh 0O0IIEe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOJUMYIO JIISl afanTallii UX K OBICTPO MEHSIOIIUMCSI YCIOBHSM JKH3HH B COIIMyME, a
TaKkKe IS TPOJOJDKEHHS OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TNpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU € OCHOBomojararomumu nosoxenusmu PIrOC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00yueHHsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKM BBIMYCKHUKOB. CBHUIETEIBCTBOM TOMY SBIISIOTCS CIEAYIOIIHME BBINOIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

e uHPOPMALMOHHO-METOIMYECKAs, pealu3alus KOTOpoi olecrneynBaeT MOJydeHUe
NPEJCTAaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTH 00YYaIOLINXCSA CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpedycMaTpuBaeT  OIpeJelIeHHe:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM O00pa3oBaTeIbHbIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 10 XUMUHU.

[Iporpamma [uis yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX mpoduiei, mnpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [pe/UlaraeT NPUMEpPHYIO IOCIIEA0BAaTENbHOCTh HM3y4YeHHs Y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHHUs IpeaMeTa Ha
yriIyOJ€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COAEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB
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OCBOEHMS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBI CpeAHEro oomiero oOpa3oBaHUs
(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATENbHBIX JCHCTBUI OOYYaIOUIETOCs IO OCBOCHUIO COJEPIKAHHS
IpeaMera.

[lo Bcem Ha3BaHHBIM NO3UIMUSAM B MporpaMMe IO XUMHUU [PeILyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOTO o0O0ulero ooOpas3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMW)
COCTaBJIAIONICH coJiepKaHusl yueOHOTO mpeaMeTa «XUMUs OCTaéTCsi BOBMOKHOCTh BEIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHIenTyanbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peIMeToB 6a30BOr0 U yrIIyOJEHHOTO YPOBHEN B cucTeMe U PEepeHInPOBAHHOTO 00yUeHHs Ha
YpOBHE cpeliHero oOImiero o0pa3oBaHusl XUMHUS Ha YpOBHE YriayOJIEHHOTIO M3y4yeHUs HalpaBlieH
Ha peajlu3alui0 TPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOoM IOJIyYE€HUS XHUMUYECKOTO
oOpa3oBaHMS B paMKaX MH3Y4YEHHUS CIEHUAIbHBIX ECTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccruoHaibHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUE U
YIIIyOJICHHE TEOPETHUYEeCKOM U TMPAKTHYECKOW TMOATOTOBKH OOYYaroONIUXCs, BBIOpaBIINX
onpeaenéHHbIi Mpoguiib 00y4eHrs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®PI'OC COO Kk miaHUpyeMBIM pe3yibTaTaM OCBOCHUS (denepanbHOi
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA PELICHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYaOIIUXCs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUH pallMOHaIU3aIH y4eOHOTO
Tpyga ¥  OOOOMIEHHBIX CMOCOOOB  JEATENIBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsromiuMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIIyOJIEHHOTO M3YYEHUS SIBISIOTCS
yrayOnénnsle Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJIX0J0B K OTOOpPY M CTPYKTYpHOH OpraHu3alli COAEpKaHUS 3TUX KYpPCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnE€HHOTO YPOBHEH U3ydeHHUsI IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHS» COCTABJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTIEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriIyOJlI€HHOM YpOBHE M3YydeHHUs MpeaMeTa oOecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIHIMPEHHsS W YIyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKOMN CBSI3M U 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKIHUI, paCCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TEPMOJMHAMUKHU. V3ydeHne nepuoauueckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEJICTABICHUSIX O CTPOEHUH aToMa. XUMHUYECKas CBSI3b OOBSICHIETCS C
TOYKM 3PEHHUsS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKe C
TOUKHA 3peHUs MeXaHu3MOB €€ oOpa3oBaHus. lM3yueHue THUIOB peakUUd JOMOJHSETCS
(dbopMuUpOBaHHEM MPEICTABICHUN 00 IEKTPOXUMUYECKHUX MPOIeccax U 3JIEKTPOJIM3€E pacIlyiaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
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CIOCOOHOCTH COETMHEHUH yaenseTcss 0co00e BHUMaHHE BOIIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPEeaKLHi.
Oco0oe 3HayeHne UMEET TO, YTO Ha COJIEPKAHHE KYpPCOB XMMHHU YIITYOJNEHHOTO YPOBHS
M3yUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JIOMOJHEHUH K 00lIel cucTeMe MpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpeaMeTa Uil KJIacCOB XUMHKO-(QHU3NYECKOrO
npo¢wuis OoJbioe 3HaAYCHHE OYAyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia mo OOme XUMUH.
[Ipu w3ydeHuwm mnpeaMeTa B JaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HaHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHas Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELLIECTB U IPYTOE.
B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo poduis
OoJIbIIIN yAETBbHBINA BeC OyJeT UMETh OpraHuueckas Xxumus. B aToMm ciiyuae mpenocTaBisieTcs
BO3MOXHOCTB Ui 00jiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHbI, OENKU, YIJEeBOJbl, HyKIEHHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.
B mnnane ¢opmupoBaHuS OCHOB HAy4HOIO MHPOBO33PEHHMS, OCBOEHHUS OOLIEHAYYHBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUHN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.
[Ipn u3ydeHun ydueOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU SBJSieTCS (OPMHUPOBAHHUE OCHOB HAyKHM XHUMHH Kak oO0nactu
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON [JEATEIbHOCTHM YEJIOBEKa U OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa IpearoiaraeT peain3aluo TaKuX HeaeH, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJOTHYECKOM, PHEePreTHYecKO M MUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEIMLUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHUS U 00IeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;

® OCBOCHHME CHCTEMbl 3HAHHH, JISKAIUX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa: (yHIAMEHTAIbHbIX TOHSATHUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJMHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mMX
Hay4YHBIX PUHLHUIIAX XMMHUYECKOTIO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYy4alOIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU

CHUCTEMHBIX XHUMHUYECKUX 3HAHHN IJIsI OOBSICHEHHS KITFOUEBBIX uaen u Hp06J'ICM
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COBPEMEHHOM XUMUH, A1 OOBSICHEHUS M INPOTHO3UPOBAHUS SIBJICHUM, MMEIOIIUX
€CTeCTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO pemeHHs MpoOieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAIW3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHON NEATEIHLHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOACTBOM, HCIOJIb30BAHUEM M MepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPENCTABICHUH O HAy4YHBIX METOJAaX IIO3HAHUS, HEOOXOIUMBIX IS
nprOOpPETEeHUs] YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIHUX MECTO B IIPUPOJE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnane peanu3zanuM 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M  Pa3BUBAIOMIMX (YHKIMH
IIEJIOCTHOM CHUCTEMBI CpPEIHEro OOIIero oOpa3oBaHUs MPH M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAKKE LIETTU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TII03HABAEMOCTH SBJICHUM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETUYECCKMX W MPUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYyYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAaHHIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IICHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTeN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMo00pa30BaHHUI0O U HENPEpPHIBHOMY OOpa30BaHHMIO KaK YCJIOBHIO YCHEIIHOMN
npodeccuoHalbHON M OOIIECTBEHHOMN AEATEeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHpOBaHHE YMEHMM M HaBBIKOB Pa3yMHOTO MPUPOJOIONIb30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  NpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3YYEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl Pa3lIMYHBIX BHIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunapl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupuKanuu OpraHuIecKux BemecTB. [loHsaTue o QyHKIMOHATBHON
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKOH XUMUH.

OKcIepUMEHTANIbHbIE METOIbl M3Y4YEHUS! BELECTB M UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOyIIMBaHHWE U TOpEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrneposa, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIIECHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxosxnenue B npupojae. CriocoObl NOTy4YeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. 'omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOICTBA: pPEAKIUM IPUCOCIUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.
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Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONMpsDKEHHBIE,  W30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEPU3ALUYA U TPUMEpU3aluU, OKucieHus. KucioTHble cBONWCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oua. IIpencraBienne o0 opueHTHPYIOIIEM IEHCTBUU 3aMeCcTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMy4eHHsT W NPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMHuYeCKUH, KaTaluTUYecKuii), pudopmunr, muponu3. [Ipoaykrel nepepaboTku HedTH, MX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpynny, amMuHorpynmy. J[lelictBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajlus, B3aUMOJEHCTBME alETWJICHa C aMMHAYHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3lamMu IjacTMacc, KaydyKOB U pE3UHBl, MOJIEIMPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTaHosa). ['omonorudeckuit psj, odmas Gopmyna, H30MepHsi, HOMEHKIATypa U KilacCU(UKAIIHSL.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHWYECKUMU KHucaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.
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[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuii HyKJIeopuIbHOTO 3amerneHus. [leiicTBre Ha oprann3m venoBeka. CrocoOb! MoydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruaHas cMoJIa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOWCTBA QJIBJECTUJOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCIECHUE abJeTHJIOB,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Du3nueckwe CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaga. OCOOEHHOCTH CBOMCTB MYpaBbHHOMN KHCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MNaAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrnocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
du3nYeCKre U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJIOM U IIEJIOYHOMN Cpelie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogaoB (MOHO-, ITU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  PEaKlUHUd C Yy4acTHEM CHUPTOBBIX U  aiNbACTUAHOW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLME Jucaxapulbl. ['maponns aucaxapuaoB. HaxoxneHue B mnpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTy4YeHrue d(PUPOB 1eTtoN03bl. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIE, B3aMMOJICUCTBHE A3TaHOJIA C HATPHEM, OKHCIEHHUE STHIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruapokcusiom Menu(ll), xumuyeckrue cBOMCTBa pacTBOpa YKCYCHOUM KHUCIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUECKHe CBOMCTBA. XUMHUYECKOE CBOWCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyine aHuianHa. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKHCIIOT. TJWIWH, ajJaHuH. OU3HdecKre CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. llepBuuHasi, BTOpUYHAs W TpPETHUYHAs CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCIIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHUHM, IIBETHBIC PEAKIMU Ha OCIKH, PEIICHHE
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMM €THJIMETAaKpUJIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3liaMu TMPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHHE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAXOXKIEHHWE MOJIEKYJISPHOW (OpPMYJbl OPraHMYECKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOIr0 BEUIECTBA HAa OCHOBE €r0 XMMHUYECKMX CBOWCTB WM CHOCOOOB MOJIy4eHUS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUWE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukalus, HaOMOJCHHE, HW3MEpEHUE, SKCIEPUMEHT, MOJElb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, Omuocdepa, MeTaboJM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: muIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIUE CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHHEe AIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE 4YHCIIA. DJHEPreTUYECKHUE YPOBHH U TOAYPOBHH. ATOMHBIE
opouranmu. Kinaccudukanus XUMHYECKHX dyeMeHTOB (S-, p-, d-, f-onmemenTtsl). Pacupenencuue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEePBOr0—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHHH, 3JIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIHHOCTb.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsl CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIHmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneesa.

Xumudeckas cBs3b. BHABI XMMHYECKON CBS3M: KOBaJICHTHAs, MOHHAS, MeTaJuIMYecKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOUW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
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U JUIMHA CBs3U. 110JIIpHOCTB, HAIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHble
cBA3u. BonopoaHas cBsA3b. MeEXMOEKYIIAPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJIGHTHBIE BO3MOXXHOCTH aToMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHUYECKMM CTPOCHHEM (HA NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBineHre O KOMIUIEKCHBIX coenunHeHusix. CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX coenuHeHud. [lonarume o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUSA. THIbl KPUCTAIIIMYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o qucnepcHbIx cuctemax. MctuHHbIe pacTBOpBI. lIpencraBieHne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BBIpa)KE€HUS KOHILEHTpPALMUd pacTBOPOB: MaccoBas J0Ji1 BeEIeCTBAa B
pacTBOpe, MOJIsIpHas ~ KOHLEHTpanus. HacpllleHHble ¥ HEHACBIIEHHBIE  PACTBOPBHI,
pacTBOopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BeUIecTB. |pUBUAIbHbIE Ha3BaHUS
OT/EIBbHBIX NPEJICTaBUTENIEH HEOPTaHNYECKHUX BEIIECTB.

Knaccudukanus XuMHYECKUX peaKklMii B HEOPraHUYEeCKOW U OpraHMYecKOd XUMUU. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPACHUS SHEPIHMHU MPU XUMUYECKUX
peakuusix. TernoBbie 3h(eKTs XuMudeckux peakuuid. Tepmoxumudeckue ypaBHeHHS.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHsle peakunu. Katanns u kataam3aTtopsl.

O6patumbie © HeoOpaTUMBIE peakIMUu. XUMHUYeCKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSAIONME HA TOJOXEHHUE XUMHUYECKOTO PaBHOBECHS:
TEeMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYKOUIUMX B peakuuu. [IpmHnun Jle
[laTenbe.

OnektponuTtnueckas auccouuanus. CuibHble W crnadble  31eKTpoiuThl. CreneHb
muccormanuu. Cpena BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpasibHAs, LIesno4yHass. BoaopoaHsblii
nokazatenb (PH) pactBopa. I'muposnus coneit. Peakiinn nonHoro ooMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxkuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEN. MeTO1 3JIEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCHEpUMEHTAIbHbIE METOAbl HM3YYEHHsI BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUU KATalW3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleeHUe Cpeabl PacTBOPOB C  IMOMOIIBIO
WHJMKATOPOB, U3yUYEHUE BIUSHUS PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakiuu U
MO0JIOKEHUE XUMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpgeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (PDuiznyeckue CBOMCTBa HEMETaJIOB.
ANOTpOnuUs HEMETAJUIOB (Ha MpUMepe KUCIopoJa, cepbl, ocdopa u yriaepona).

Bognopoa. Ilonydenue, gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKkUMU C METAlJIaMU U
HEMETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, CocoObl MOTydeHUs, PU3MUECKUE M XUMHUYECKHE
cBoricTBa. ['amoreHoBoopoAbl. BakHellne KUCIOPOACOIEPKAIIUE COCAUHEHMS TaJIOTCHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TajloreHoB. [IpuMeHeHne rajoreHoB u
UX COCIMHECHUM.
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Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A30T. HaxoxneHwe B Tpupoae, CIOCOOBI TONydeHHs, (U3HUECKHEe W XUMUYECKHE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupojie, CrocoObl MONTy4YeHHS, (DU3NUECKHE W XUMHYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUYECKHE CBOMCTBA TPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepomoM. Oxcupn yriaepona(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €r0 COEAMHEHUI.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanyueckoi cucTeMe XUMHUYECKUX AIeMeHTOB. OCcoOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUIPOMETAILTYPTUs, MUPOMETALTyprus, JeKkTpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonydyenue, Gpusndeckue U XMuMUYECKHE CBONCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHni. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHE CBOWCTBA Mapraiia M €ro COeIWHEHUH. Baxueiimne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.
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du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npumMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH/IA IMHKA, TUIPOKCOKOMIUICKCH IMHKA. [IprMeHeHne MMHKa U €ro COeTMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUu «MeTajibl Y CIUIaBbl», B3aUMOJCWUCTBHE IICIIOYHBIX W IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE TUIPOKCHIOB AIOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHOJIb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. Marepuabl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIEeCTB HMMEeT MpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUU BEIIECTBA B PAacCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIiecTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSTHIA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OOmire ecTeCTBEHHO-HAy4YHbIEC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIENb, MOJEIINPOBAHHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUYECKHE BEIMYUHBI, EIUHUIIBI
U3MEpEeHUsl, CKOPOCTb, SHEPT S, Macca.

buonorus: kierka, oOpraHusM, OKOCHcTeMa, Ouocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MIOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpabl, FOpHbIE TOPOIbI, ITOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIUIEHHOCTh, (apManeBTH4ecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIILIIEHHOCTh, HAHOTEXHOJIOTHH.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JTUYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTM M CAaMOOINPEEIICHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JlugHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JEeSTeNbHOCTH 00yYaroMXCsl B MPOLIECCe peann3alu
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKarT cPOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOTIOPSIKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIbHBIX MOTHBOB B TMIOJYyYEHUU U TMOCIEAYIOLIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILIECHHS, OPUEHTUPYSACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
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coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO MPOoecCUuil pa3InyHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peayn3anii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMiie;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B TMO3HAHUM TMPUPOJIHBIX 3aKOHOMEPHOCTECH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TT00ANTbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS
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aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 cneumbm(y MCTOJO0B IMMO3HAaHUsA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/ISI, BCIIECTBO,
SHeprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHble  JedcTBHs  (MO3HABaTelbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroIuXCs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHUBEpPCAIbHbIC y4eOHBIC MICHWCTBUS B IIO3HABATEIBHOU W
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornYecKue AecTBUSI:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JOTUYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB M XUMUYECKUX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYyX ACHHsS (MHIYKTUBHBIC, IEIYKTHBHBIC, MO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
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XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBJICHHSI XapaKTEPHBIX MMPU3HAKOB M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BONPOCHI B Ka4€CTBE WHCTPYMEHTAa MO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 32 XOJIOM IMPOIEcca, CaMOCTOSATENbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOUCKY METOJOB pELIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHble MocoOusi, pecypcel HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIPHO BBIOMpaTh ONTUMAIBHYIO (OPMY MpeacTaBiICHUs HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluend: TPUMEHATh MEXINpeAMeTHble ((U3UYecKue M MaTeMaTH4eCcKHe) 3HaAKu H
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (POPMYIHUPOBATH CBOU MPEJIOKEHHSI OTHOCUTENHHO BBITIOJTHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTI:>I 10 MCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI IO pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.
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Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYLIECTBJIATH CBOIO ITO3HABATEIIBHYIO JESATEIBHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBIN CIIOCOO X PEIICHUs ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEILIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XMMHUHU Ha YriyOJIEHHOM YpOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHWs BKIIOUAIOT crenupUyYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IMPUMCHCHHIO
3HaHUH B Pa3TUYIHBIX yqe6HBIX CUTyaluAaAX, a TaKKEC B PCAJIIbHBIX XHW3HCHHBIX CUTYyallUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

cOpMUPOBAHHOCTh MPEACTaBICHUI: O MeCTe W 3HAYEHUHM OPraHMYecKOM XUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHIH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
perieHur MmpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUINHBI, CO3JaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHMKOB JHEpPrHH, B OOECIeueHUU
PaIMOHAJIBLHOTO MPHUPOIOTIOIL30BaHuUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroliue
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTaned, MOH, MOJIEKYNla, BaJEHTHOCTb, JJIEKTPOOTPUIATENLHOCTb, CTEMEHb OKUCICHHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
GyHKIMOHATbHAS TPYIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (reoMeTpuyecKasi, ONTHYeCKas),
M30Mepbl, TOMOJIOTHYECKUN psAT, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHMYECKUE COECAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKOHBI (mepuoanueckuit 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemiectB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHHU, JIEKAIME€ B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XWMHMUYECKHX SBJICHHM; TNPEJICTAaBICHUA O MeEXaHU3Max
XUMUYECKUX PpPEaKIUH, TEPMOJUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKAHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H

Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormueckre cBeleHUS O CBOMCTBAX,
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cocTaBe, MOJyYeHUH M 0€30TTaCHOM MCIOIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHbIX MPUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHSITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAaHHOCTh YMEHUI: yCTaHABINBATh MPUHAAJIEKHOCTh U3YUEHHBIX OpPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUIS  OTAETbHBIX TPEJCTaBUTENIe OpPraHUYeCKUX BELIECTB (ITWJIEH, AaleTW/IeH, TOIyol,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOTIPEH, CTUPOJI U IPYTHE);

cOpMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3M B OPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUITMYHBIX PEICTABUTEIIEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKJIy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHUU OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, MPUPOAHBIA Tra3, yroijp), COCOObI €ro nepepaboTKH M MPAKTUYECKOE NMPUMEHEHHE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HaHUA — HAOJIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPAlMH  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalM3 U CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;
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C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBS3b XUMHUYESCKUX 3HAHUM C HOHSITHUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (bOpMy.]H)I BeIIeCTBa IO U3BCCTHBIM MACCOBBIM HOJISAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUSL OBITOBOM W IPOW3BOJICTBEHHOW JESATEIHHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUYCHUC CBOWCTB OpPraHu4Y€CKUX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro oOpalleHuss C BellecTBaMH M J1JaOOPaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUia IKOJOTHYECKH IIEIeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbic nokazatens [1J1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUK B pa3iMYHBIX MCTOYHMKAaX (HayuyHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHUs Kypca «OOmas W HEOpraHuyeckas XUMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poJiu B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHs, B PELICHUH MPOOIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTOIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphI YEIOBEKA, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-

21



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAUIMYECKas, BOJOPOIHAsN),
KpHUCTAJUIMYECKas PpEIIETKA, XUMHUUYECKas PEaKUus, PacTBOP, JIEKTPOJIMTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakiuy, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHYECKOM
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUU U O€30MacHOM HMCIOJb30BaHUN
BOKHEUININX HEOPraHWYECKUX BEMIECTB B OBITY M NPAKTHYCCKOW IEATEIHHOCTH YeOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHabHBIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHUSI OTIPEIEIISATh BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM NMPU3HAKAM (YHUCIy U COCTaBy pearupyromumx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMHUPOBAHHOCTh YMEHHS pAacKphIBaThb CMBICHI Iepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IEpPBOro—4yeTBéproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;
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c(OPMHPOBAHHOCTh yYMEHHM: XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIEeHUs
XUMHUYECKOTO PAaBHOBECHUS O] BJIUSHUEM BHEIIHUX Bo3nencTBui (npunuui Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XUMHUYECKHUX TPOU3BOJCTB; IEJIECOO0Pa3HOCTh NPUMEHEHUSI HEOPraHMYEeCKUX BEIIEeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), HUCIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSATh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHIEHTPAIUA»; MAcChl BELIECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1iesiodyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAIMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peaKkiuu; 0ObEMHBIX OTHOIICHUH ra3oB;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIIMSHUSA pPa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKOW pEakIUH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e3omacHOro oOpaleHHs C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb UCCIENOBaHMSA, MPEACTaBIATh B pa3aMYHOW (QopMe pe3ynapTaTbl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHUI: cOOMI0AaTh MpaBUia MOJb30BaHUA XUMUYECKON MOCYA0H U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITY M TPYIOBOH [EATENBbHOCTH B IENSAX COXPAHEHHS CBOErO 3JI0POBbS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh
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OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIIATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUK B Pa3jIMYHBIX MCTOYHMKAX (HayyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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bubmmoreka [{OK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 6 httos://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenune aroma. Ileprognueckuii 3aKoH
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos Jlara usydyenus DJIeKTPOHHbIE
Ne Tema ypoxa uudposbie
n/n Koutpoan- | Ipakruue- | ITo nmany | ITo dpakry | oOpazoBareibHbIe
Bceero HbIE cKue pecypcbl
padoThI padoThI
[Ipeamer u 3HaueHue
1 OpraHNYEeCKON XHUMUH, 1 02.09 bubnuoreka [IOK
Mpe/ICTaBIeHHe O MHOI000pa3uu https://m.eds00.ru/3686e6f5
OPraHNYeCKUX COCTMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
nepoa (OCHOBHOE U
2 1}3/23613)1>Kné1({H0e COCTOSIHHSI). 1 04.09 bubmorexa IOK
https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aToMa
yriaepoaa
XnMHYeCKasi CBA3b B
OpPraHUYECKUX COCAUHECHHUSAX.
3 MexaHu3Mbl 00pa3oBaHUS 1 06.09 bubmorexa HOK
. https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOH CBSI3H, CIIOCOOBI
paspsbiBa CBs3el
4 Teopust cTpoeHUS OPraHUYECKUX 1 09.09 bubnunoreka [JOK
coenuHenuit A. M. byrieposa https://m.edso0.ru/9e595ch8
Bunsl uzomepuu: CTpykrypHas, BuGmiorexa LIOK
5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 11.09

3¢ deKTH B MOJIEKyIax

https://m.edsoo.ru/b0e61661
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OPraHUYeCKUX COCTMHEHUIN

IIpencrasnenue o
KJaccu(uKauu u

bu6mmoreka [{OK

6 13.09
CHUCTeMaTUYeCKasi HOMEHKJIaTypa https://m.edsoo.ru/c212dd21
(IUPAC) oprannuecKmx BEIIECTB
7 Krnaccudukanus peaxiuii B 16.09 bubmmoreka [JOK
OpraHu4ecKo XUMUH ' https://m.edsoo.ru/ba5706aa
3 CucreMaru3anus 1 0000IIeHNE 18.09 bubmmoreka [{OK
3HAHUH 10 TeMe ' https://m.edso0.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
oOmras ¢hopMyiia, HOMEHKIIATypa U
9 n30Me (iflpaﬂ};KT OHHOE 1 g 20.09 bubnmorexa [JOK
PHA, p ' https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT
dOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
10 . 23.09
CBOICTBa aJIKAHOB https://m.edso0.ru/3137711c
Haxoxnenue ajikaHOB B IPUPOJIE.
11 CriocoObl MoTy4eHHS U 25.09 bubmorexa HOK
v ' https://m.edso0.ru/259b0a5b
MIPUMCHCHHE AJIKaHOB
[uxnoankansl: odmas Gopmyina,
HOMEHKJIATYpa ¥ U30MEpUs,
bubmuoreka [JOK
12 0COOEHHOCTH CTPOCHHUS H 27.09
. https://m.edso0.ru/156730d2
XHUMHYECKUX CBOMCTB, CLIOCOOBI
MOJIyYCHHUS U TIPUMCHEHUE
Perienue pacu€THpIX 3a1a4u Ha
13 OTIpe/IeJICHUE MOJIEKYIISIPHOU 02.10 bubnuoreka [JOK

(hopMyITbl OPraHUYECKOTO
BEILIECTBA IO MACCOBBIM JOJISIM

https://m.edsoo.ru/bf84d8eb
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aTOMOB 2JICMCHTOB, BXOIJAIIIUX B
ero cocras. Cucremaru3anusa u
000011IeHNE 3HAHUN 110 TEME

AJIKEHBI: TOMOJIOTUYECKHUM PsI,
obmias popmysa, HOMEHKIATYpa,
JNEKTPOHHOE U

bu6mmoreka [{OK

14 04.10
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKkyn. CTpyKTypHast U LIUC-

TpaHC-U30MEpHs ATKCHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBolcTBa ankeHoB. [IpaBuio 07.10 bubamorera LOK
P ' https://m.edsoo.ru/21069ccd
MapKkoBHHKOBA

16 CriocoOsI oTydeHus u 09.10 bubmuorexa [JOK
NpUMEHEHNE AJIKEHOB ' https://m.eds00.ru/665dc058
[Tpaktrueckast pabota Ne 1 o

17 teme "[lonydenue sTuneHa u 11.10 Bubmmorexa [JOK

YACHHE | ' https://m.eds00.ru/0941eed8
W3Y4EHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha

18 OIpeeICHUE MOJIEKYIISIPHOM 14.10 bubnunoreka [JOK
(hopMyJIBI OPraHMIECKOTO ' https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHbI: COMPSHKEHHBIE,

19 HU30JIMPOBAHHBIC, 16.10 bubnnoreka [JOK
KymynupoBaHHble. OcOOeHHOCTH ' https://m.edso0.ru/04298c0a
AJIEKTPOHHOTO CTPOSHUS

20 XUMHYECKHE CBOMCTBA 18.10 bu6mmoreka [JOK
COIPSDKEHHBIX JTUEHOB ' https://m.edsoo.ru/e561253d

21 Crioco6bl mostyueHust u 21.10 bubnuorexa [IOK
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NPUMCHCHUC aJIKAAUCHOB

https://m.edsoo.ru/1aa81660

AJIKMHBI: TOMOJIOTUYECKHU PsiJI,
obmias popmysa, HOMEHKIATYpa,

bubmmoreka [{OK

22 HICKIPOTHOC | 2310 https://m.edso0.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJ, (pU3MYecKrue CBOMCTBA
. bubnuorexa [JOK
23 XUMHUYECKUE CBONCTBA aJIKMHOB 25.10 httos://m.edsoo.ru/23493a93
24 KauecTBenHble peakuyu Ha 06.11 bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObI oTy4eHus U 08.11 bubmuorexa [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agayu: pacu€rsl 1o 1111 bubmuorexa [JOK
YPaBHEHUIO XUMUYECKON peaKnu https://m.edso0.ru/5db8e526
97 CI/ICTeI:/IaTmaum 1 00001IeHNE 1311
3HAHUM 10 TeMe
ApEHbI: TOMOJIOTUYECKUH P,
obmas Gopmysa, HOMEHKIIATYpa.
28 DIJIEKTPOHHOE U 1511 bubnunoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOJIyoJIa, UX
(uznueckue cBoicTBa
29 XUMHUYECKUE CBOMCTBA apEHOB: 18.11 bubnunoreka [JOK
peaKkIuu 3aMeIICHus https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOWCTBA apEHOB:
30 peaky IpPUCOECTUHEHNUS, 20.11 bubmnorexa [IOK
https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOTOB OE€H3071a
31 OCoOEHHOCTH XUMHUYECKUX 22.11 bubmuoreka [JOK
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CBOICTB CTHpOJIa

https://m.edsoo.ru/d5018a54

32

Pemrenne pac4€THbIX 3a1a4 HA
OIIPENIEICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BeIllECTBA

25.11

bu6mmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoObI mosTyueHust 1
MPUMEHEHHUE apECHOB

27.11

bubmmoreka [{OK
https://m.edsoo.ru/6f717d09

34

T'eneTnyeckas cBsA3L MCKOY
Pa3iIMYHbIMHA Ki1aCCaMU
YTIIEBOJIOPOJIOB

29.11

35

Pacuétel no ypaBHEHUSAM
XUMHYECKUX PEAKIIUH.
Cucrtemaruzanusa 1 0000I1IeHne
3HAHHH 10 TEME

02.12

36

[Tpupoaueiii ra3. [lonytHbIe
He(TSHBIE Ta3bI

04.12

37

KaMeHHbIi yroyibs ¥ IpOayKThl €ro
nepepaboTKu

06.12

bu6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepabotku. [IpumeHenne
MIPOJIyKTOB MepepaboTku HedTr

09.12

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'enetnueckas CBsI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

11.12

40

FaJ’IOFeHOHpOI/BBOI[HBIC
YrJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUEC; PCAKIINU 3aMCIICHUA
rajorcHa

13.12

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759
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JeicTBue 1ienoyueit Ha

TaJIOT €HIIPOU3BOTHBIC.

41 BsaumonetictBue 16.12
JUTAJIOTEHAIKAHOB C MarHUEM U
IIUHKOM
Cucremaru3zanus u 00001IeHIE

42 3HaHUU O pa3aeny 18.12 brommorexa [OK
" " https://m.edsoo.ru/20e89f22

YrneBo10po bl

43 KonTponsnas pabora no teme 2012 bubnuorexa [JOK
"Yraesomopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUIECCKHH PsJI,

44 obmas Gpopmysa, CTpoCHHE 2312 bubmuorexa [JOK
MOJIEKYJI, U30MEPHUS, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Ki1accuukanus,

(bu3uvecKue CBOMCTBA
XHUMHUYECKUE CBOMCTBA BuGmrorexa LOK

45 MPEeACIIbHBIX OJIHOATOMHBIX 25.12 httos://m. edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl MoTy4eHHS U bubmuoreka [JOK

46 MIPUMEHEHHE OJHOATOMHBIX 27.12 https://m.edso0.ru/48410000
CIIUPTOB 0000000
[Ipocteie 3¢upbl: HOMEHKIIATypa

47 Y U30Mepus, 0COOCHHOCTH 10.01 bubnunoreka [JOK
(DUBUYECKUX U XUMHUYECKHUX https://m.edsoo.ru/c2c788b2
CBOMCTB

48 MHOT0aTOMHBIE CITUPTBHI: 13.01 bubnuorexa [IOK

OTUJICHTJIMKOJIb U TJIMLUECPHUH, UX

https://m.edsoo.ru/ee4d84aa
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¢bu3nvecKkne 1 XUMHUECKUE

CBOIicTBa
CriocoObl MOIy4YEHNS U
49 IIPUMECHEHUE n?[,;oroaTOMHHx 15.01 bubmorexa [TOK
p ' https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJICKYIIEI,
50 (1)H3quc1<p11)e CBOWCTBA ’ 17.01 brbmmorexa [OK
’ ' https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIIa
bubmmoreka [{OK
51 XuMudeckne cBoicTBa (peHoa 20.01
¢ https://m.edso0.ru/037ca5f9

59 CriocoObI oTy4eHus U 2701 bubmuorexa [JOK
npuMeHeHne PeHoIa ' https://m.edsoo.ru/c77ddf4c
[IpakTueckas padora Ne 2.

Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK

53 24.01
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henonsr"

54 CucreMaru3anus 1 0000IIeHNE 2701 bubmuorexa [JOK
3HAHMH 10 TEME ' https://m.edso00.ru/1810ch9b
AJBIEruabl 1 KETOHBI:

JIEKTPOHHOE CTPOCHUE

55 KapOOHWJIBHOM TPYIIIIHI; 29,01 bubnuoreka [JOK
TOMOJIOTHYECKHE PSJIbI, 00IIas ' https://m.edsoo.ru/b139beaa
bopmya, uzomMepus u
HOMEHKJIaTypa
AJBIEruabl 1 KETOHBI:

56 (bnsli[qeci[ne CBOICTBa; peakuu 31.01 Bubmmorexa LIOK

» peartt ’ https://m.edsoo0.ru/c887425c
MIPUCOCTUHEHHS
57 Peakinu oxucineHus u 03.02 bu6mmoreka [JOK
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KauCCTBCHHLBIC PCAKIIMN
AJIbACTUI0OB 1 KETOHOB

https://m.edsoo.ru/a393baa9

CriocoObI MOJTyYeHUs AJTbJICTHIOB

bu6mmoreka [{OK

58 05.02
U KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE MPE/ENIbHBIE
KapOOHOBBIE KHCIIOTHI, bubmorexa [IOK
59 07.02
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYI
N3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX 10.02 bubmorera [JOK
P L ' https://m.eds00.ru/700cc87b
(bu3uvecKue CBONCTBA
XUMHUYECKUE CBOMCTBA
61 MIPEeNEIIbHBIX OJHOOCHOBHBIX 12.02 bubnmorexa [JOK
el a ' https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OcoOeHHOCTH CBOMCTB
62 MYpPaBbUHOW KUCJIOTHI. 14.02 bubnuoreka [IOK
MHuoroo6pasue KapOOHOBBIX ' https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:
HeMpeeNbHbIX U aPOMaTUYECKUX
63 KapOOHOBBIX, JUKAPOOHOBHIX, 17.02 bubnuoreka [JOK
TUAPOKCUKAPOOHOBBIX KHCIIOT. ' https://m.edso0.ru/83a08773
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIOT
ITonsTHE O MPON3BOAHBIX bubnuoreka [IOK
64 19.02
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
65 CriocoOslI moNTyueHust u 2102 bubnunoreka [JOK

NPHUMCHCHUC Kap6OHOBBIX KHUCJIOT

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

36



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

Crnoxwnble 3¢upsr:
TOMOJIOTHYECKUHN PsijI, oOmast

bubmuoreka [JOK

66 dopmyia, uzoMepus u 26.02 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUEe U XUMUYECKHE 58,02 bubmmorexa [{OK
CBO¥CTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbix 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peaxIuu, Ha OTpe/IeIIeHNe 03.03
MOJIEKYISIPHOH (OpMYIIbI
OpPraHUYECKOTO BEIEeCTBA
[IpakTnueckas padora Ne 3.

Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK

69 05.03
3amad o teme "KapOoHoBBIe https://m.edso0.ru/486671fb
kucioThl. CrnoxHbie 3pupsr"”

70 Kupsr: ctpoenue, puzndeckue u 07.03 bubnuoreka [IOK
XUMUYECKHE CBOMCTBA (TUAPOIII3) https://m.edsoo.ru/a19c5b98
OCc0OEHHOCTH CBOWCTB JKUPOB,

71 COJZEpKaIIUX OCTaTKU 12.03 bubnunoreka [JOK
HENPEeIeIbHBIX KUPHBIX KUCIIOT. https://m.eds00.ru/b0331922
2Kupsl B npupoe
Mpli1a KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe

72 nericteue. [ToHsaTe o 14.03 Bubmorexa OK

https://m.eds00.ru/3c566565
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
73 I'eneTnueckas cBSI3b 17.03 bu6mmoreka [JOK

YTJIEBOJIOPOIOB H

https://m.edso0.ru/56790c96
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KHCIJIOPOJICOACPIKALIIX
OpraHn4YeCKuX BCUICCTB

Pacuérel o ypaBHEHUAM

74 g 19.03
XUMHYCCKUX PEaKIIUN
CucreMaru3anus 1 0000IIeHNE bubmmoreka [{OK
75 . 19.03
3HaHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO011as XxapakTepucTUKa
76 YTJIEBOJOB U KJaccCU(PUKAIIHs 2103 bubnuorexa [JOK
yIIIeBOJIOB (MOHO-, JIU- U ' https://m.eds00.ru/7a9693al
MOJIMCAaXapH/Ibl)
MoHocaxapusl: (pU3nIeCcKue
7 CBOMCTBA I/II) Haxox%) CHHE B 21.03 bubamorexa [IOK
a ' https://m.edsoo.ru/b4bdda2d
TIPUPOJIC
[IpumeHneHue rioKo3bl, €€
78 3HAYCHHE B )KU3HEACATEIIHHOCTH 21.03 Bubnmorexa [JOK
' https://m.eds00.ru/5e61122d
opraHuszma
Jlucaxapuipl: caxapo3a, MajibTo3a
79 u nakto3a. Haxoxaenue B 31.03 bubmuoreka [JOK
MPUPOJE U IPUMEHEHUE ' https://m.edsoo.ru/eb0384e7
JUCaxapuIoB
[Tonucaxapuasl: cTpoeHUE
80 MaKpOMOJIEKY, (U3NUECKUE U 02.04 bubmuoreka [JOK
XHMHYECKHE CBOMCTBA, ' https://m.edso0.ru/72a04508
MIPUMEHCHHE
[TonsiTHE 00 UCKYCCTBEHHBIX bubnuoreka [JOK
81 04.04
BOJIOKHAX https://m.edso0.ru/6216e766
82 Pemenue pacueTHbIX 3a1a4 Ha 07.04 bubnuorexa [IOK

ONpCACIICHUC JOJIN BbIXOda

https://m.edsoo.ru/7fde47ef
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MPOAYKTA PEaKLUU OT
TEOPETHUYECKH BO3MOKHOTO

83 CucremaTu3aius 1 0000IIeHIE 07.04 bubnuorexa [JOK
3HAHWI 110 pasjieiy ' https://m.eds00.ru/08d4364c
KonTtposnsHas paboTa o teme

84 "Kucnopoacoaepxarue 09.04 bubmorexa HOK

. ' https://m.edso0.ru/42c6678e
OpPraHWYECKUE COCTUHEHHS
AMUHBL: KJTaccupuKanus,
CTPOEHHE MOJIEKYJI, 00IIIast
85 dbopmyia, u3omMepus 11.04 bubmorexa HOK
pMyIa, P, ' https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nYecKue
CBOICTBa
XUMHYECKHE CBOMCTBA bu6mmoreka [IOK

86 16.04
annpaTUHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWINHA,

87 0COOEHHOCTH XUMHUYECKUX 18.04 Bubmmorexa [JOK

. ' https://m.edso0.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl motyueHust u
88 MIPUMEHEHHE aTu(aTHIECKUX 23.04 bubmorexa HOK
P ' https://m.edso0.ru/ea138763
aMUHOB
AMUHOKHUCIIOTBI: HOMEHKJIATypa U

89 n3omepusi, pru3nYecKre CBOMCTBA. 25 04 bubnnoreka [JOK
OtnenbHbIC MPEICTABUTEHN O ' https://m.edsoo.ru/d1773e80
AMUHOKHUCIIOT
XUMHUYECKUE CBOMCTBA

90 AMHHOKHUCIIOT, UX OMOJIOTHYECKOE 58,04 bu6mmoreka [JOK

3HAUYCHUE aMUHOKHUCIOT. CuHTEe3
U ruApoJin3 MeruTu 0B

https://m.edsoo.ru/77df705a
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01 benku kak npupoiHbIe 30.04 bubmuorexa [IOK
MIOJIUMEPBI; CTPYKTYPHI OCIIKOB https://m.eds00.ru/429e9899
. bubnuorexa [JOK
92 XUMHUYECKUE CBONCTBA OEIKOB 30.04 httos://m.edsoo.ru/6237306d
AzoTcoepkaiue
93 reTEePOLUKINYECKUE COCTUHEHNUS. 05.06 bubnuorexa [JOK
HyxkiienHOBBIE KUCIOTBI: COCTAB, https://m.edso0.ru/521d1431
CTpPOEHHE U OMOJIOTHYECKas POJh
[IpakTueckas padota Ne 4.
94 Pemrenne skcnepruMeHTAIBHBIX 07.05 bubnuoreka [IOK
3a7a4 no teme "A3oTconepxkaniye https://m.edso0.ru/8e3c02d1
OPraHN4YeCKUe COeAMHEHU"
[IpakTnueckas padora Ne 5.
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
95 14.05
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHM4YeCcKUX COeTMHEHUN"
KonTtponsHas paboTa o reme
96 " A30TCOIepKaIe OPraHUYECKHE 16.05 Eubmorexa HOK
" https://m.edsoo.ru/ce561bc7
COeIMHEHUS
OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOIbI UX 19.05 Bubmorexa OK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJUMEPU3ALIHs U
MOJIMKOHICHCALIUS
08 IInacTtmaccel. YTunuzanus u 19.05 bu6mmoreka [JOK
nepepaboTKa IIacTUKa https://m.edso0.ru/82242e0f
99 DnacToMephbl: HATypaJbHbIN 21,05 bubnunoreka [JOK

CUHTCTUYCCKUC KaYyIYyKHU. Pe3una

https://m.edsoo.ru/246103ec
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BosokHa: HatypanbHBIE,

HNCKYCCTBCHHBIC, CUHTCTHUYCCKUC.

bubmuoreka [JOK

100 1 21.05
[Tonumeps! criennaabHOTO https://m.eds00.ru/5963a601
Ha3HAYCHUS
[Ipaktuyeckas padora Ne 6.
Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK

101 1 23.05
3ajad no teme "PacnosHaBanne https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"
O060011eHre U crucTeMaTu3anus
M3y4YEHHOTO Marepuania o TeMe bubnuoreka [IOK

102 1 26.05
"BBICOKOMONIEKYIISIPHBIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon JlaTa uzyyeHus DJIeKTPOHHbIE
Ne udposbie
Tema ypoka unp
n/n Konrtposnb- | Ilpakrude- | Ilo miuany | ITo ¢pakry = oOpasoBaresbHbIe
Bcero | HbIe cKue pecypchl
padoThI padoThI

1 Atom. CocTaB aTOMHBIX SITIED. 1 02.09 bubmmoreka [{OK
XUMUYECKUH 31eMeHT. M30Tombl ' https://m.edsoo.ru/59c112ee
CrpoeHnue AIIeKTpOHHBIX

2 000J109€K aTOMOB, KBAHTOBBIC 1 04.09 bubmorexa OK

’ ' https://m.edsoo.ru/b4d9fffa

qucia
Knaccudukanus xuMmuaecknx bubnuoreka [IOK

3 1 06.09
3IIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
Pacnpenenenue 3neKTpoHOB MO bubnuoreka [IOK

4 1 09.09
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTypaliu

5 aTOMOII;) BHeMeHTOBq; OZSIOBHOM u 1 11.09 bubmorexa HOK

i ' https://m.edso00.ru/8149e846

BO30YKIEHHOM COCTOSIHUU

5 DneKTpOHHbIE KOH(pUTypariu 1 11.09 bubnunoreka [JOK
HMOHOB. DJIEKTPOOTPULATEIBHOCTD ' https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKoH U
[lepuoauueckas cucrema

7 XUMHUYECKUX daeMeHToB 1. 1. 1 13.09 bu6mmoreka [JOK
MenaeneeBa, CBI3b C ’ https://m.edso0.ru/16957c01
COBPEMEHHOM TEOpUEN CTPOEHUS
aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX IJIEMEHTOB

bu6mmoreka [{OK
8 1 00pa3yeMbIX UMH IPOCTBIX U 16.09
pasy! P https://m.edso0.ru/f8468927
CJIOXHBIX BEIIIECTB TI0 TPYIIIaM U
epro1amMm
9 CucreMaru3anus 1 0000IIeHNE 18.09 bu6mmoreka [{OK
3HAHWH 10 TeMe ' https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHnn3mbl 00pa3zoBaHUs
10 KOBAJIEHTHOMH CcBs13U. Bomopoauas 20.09 bubmmorexa [TOK
- BOAOPO ' https://m.edsoo.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aMOJEHCTBUA
BajienTHOCTE M BaJIEHTHEIE
1 BO3MOKHOCTH aTOoMOB. CBs3b 23.09 bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYI ' https://m.edsoo.ru/3d2ca093
C UX TE€OMETPUYECKUM CTPOCHUEM
[IpencraBneHnss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB U 25.09 Eubmrorexa HOK
' ' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoJIeKyIsIpHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHUS. 2709 bubnunoreka [JOK
Tumnbl KPUCTATUIMYECKUX PEIIETOK ' https://m.eds00.ru/e167635b
¥ CBOMCTBA BEIIECTB
[TonsaTHE O AUCTIEPCHBIX
bubmuoreka [JOK
14 cuctemax. [IpencraBnenue o 02.10
https://m.edsoo.ru/da2c70e4
KOJUIOUJHBIX PacTBOpax
UctunHBIE pACTBOPHI: bubnmunoreka IIOK
15 PacTEOp 04.10 1

HaCbIIICHHBIC 1 HCHACBIIIICHHBIC,

https://m.edsoo.ru/e9ccdd8d
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PacTBOPUMOCTb.
Kpucramnoruapars:

CriocoObI BEIpayKEHHS

bu6mmoreka [{OK

16 KOHIIEHTPAIUU PaCTBOPOB 07.10 https://m.eds00.ru/328e653a
Pemienue 3amgau ¢
HUCIIOJIb30BAHUEM TTOHSITUI BuGmiorexa LIOK
17 "MaCCOBava' )J:)Jm pacTBOPEHHOTO 09.10 httos://m.edsoo.ru/785e0abA
BemiecTna", "MoJipHas
KOHIIEHTparms"
18 Knaccudukarus 1 HOMEHKIaTypa 11.10 bubnuorexa [JOK
HEOPraHUYECKHNX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzamus 1 00o0I1eHne 14.10 bu6moreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTtponsHas padoTa o remMam
"CTtpoeHue aroma.
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema bubnuoreka [IOK
20 16.10
XUMHUYECKuX 3eMeHToB J1. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "Ctpoenue
BemecTBa. MHOTooOpasue
BenecTB"
Knaccudukanus XuMuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
bubmuoreka [JOK
21 COXpaHEHHUs MacChl BEIIECTB; 18.10

3daKOH COXpaHCHUA U
MpEeBpalliCHUS SHCPIUn 1IpU
XUMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/6335cdd?2
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TennoBbie 3 HEKTH XUMUYIECKUX

22 eakiui. TepMOXUMUYECKHUE 21.10 bubmorexa LIOK
p PP ' https://m.edsoo.ru/d1db86da
ypaBHEHUS
Berurcnenus o ypaBHEHUSM
23 XUMHYECKUX PEAKIINN U 23.10 bubnmorexa LHOK
p ' https://m.edsoo.ru/87b13954
TEPMOXUMHUYCCKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOM peaklinu,
€€ 3aBUCUMOCTb OT Pa3IUYHbIX
24 25.10
(daktopos. Karanus u
KaTajan3aToPhl
I'oMoTeHHbIC U TeTepOreHHBIC
25 06.11
peaxin
[IpakTuueckas padora Ne 1 o
26 Teme "BiusHue pa3nuyHbIX 08.11 bubnuoreka [IOK
(hakTOpOB HA CKOPOCTH ' https://m.edsoo.ru/1facaldl
XUMUYECKOHN peakuun"”
OO6patumbie 1 HeOOpaTUMBIE
27 eakIui. XUMHUIECKOE 11.11 bubmmorexa [TOK
PCAKIUH. ' https://m.edso0.ru/30952f9b
paBHOBeCHE
[Ipaktruueckas pabota Ne 2 o
Teme "BiusHue pa3nuyuHbIX bubnuoreka [JOK
28 13.11
(hakTOpOB Ha MOJIOKCHHUE https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBecHs"
DNEeKTPOIUTHIECKAS
muccormanus. CHIIbHBIE U Clla0ble bubnmuoreka [JOK
29 15.11
NeKTpoJIUThL. CTENeHb https://m.edsoo.ru/5f766bdf
JIMICCOLIMAITUU
30 HonHoe nponsBeieHue BOBI. 18.11 bubnuorexa [IOK
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Cpena BOAHBIX pacTBOPOB.
Bonoponusiit nokasarens (pH)

https://m.edso0.ru/3966ca89

pacTBopa
I'maposns coneit. Peakuuu,

31 MPOTEKAIOIINE B PACTBOPAX 20.11 brbmmorexa LOK

https://m.edso0.ru/09d5a9bd
JJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o
32 TeMe "XUMHUECKHEe PEaKINH B 22.11 brbmmorexa [OK
. https://m.edso0.ru/2e3daeb0
pacTBOpax IMEKTPOJUTOB
OKucIuTeIHbHO-

33 BOCCTAHOBUTEIIbHBIE PEAKIIAH. 25 11 bubnuorexa [JOK
Baxxueiimme OKUCIUTEIN U https://m.eds00.ru/56226060
BOCCTaHOBUTEIHU

34 MeTo1 37€KTPOHHOTO 2711 bubnuoreka [IOK
(37IeKTOHHO-MOHHOTO) OajaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U 2911 bubnuoreka [IOK
pacIuIaBOB BEIIECTB https://m.edso0.ru/93fb97d2

bu6mmoreka [JOK

36 Pemenue 3aga4u pa3audHbIX THIIOB 02.12 htts://m.edso0.ru/5a859d16

37 Pemenue 3aga4 pa3audHbIX THIIOB 04.12 bubmorexa LHOK

https://m.edsoo.ru/5afa265d
Cucremarusanusa 1 00001eHne
38 3HaHHUM 10 TeMe " XUMHUECKUe 06.12 bubmorexa HOK
" https://m.edso0.ru/c161eb85
peakuu

39 KonTponeHas paboTa o teme 09.12 bubnuoreka [IOK
"Xumuueckue peakuuu" https://m.edso0.ru/a8a0a930

40 IlonoxeHre HEMETAJIOB B 112 bu6mmoreka [JOK

IIepuoaunueckoii cucreme

https://m.edsoo.ru/8ca2dcad
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XUMUYECKuX dneMeHToB J1. Y.
MenpeneeBa 1 0COOCHHOCTH
CTpoeHUs X aToMOB. Du3nueckue
CBOMCTBA HEMETAJIJIOB

AmtoTponusi HeMeTauioB (Ha

41 MpUMEPE KUCIIOPOJA, CEPhI 13.12 brbamorexa [HOK
PUMEp PO, CEPEL, ' https://m.edsoo.ru/ef92c91c
dbocdopa u yrieponaa)
Bopgopon: monydenmue,
42 (bHSI/I‘I-:eCKI/Ie Hy:HMquCKHC 16.12 brbmmorexa [OK
~ ' https://m.edso00.ru/0aa8f613
cBoiicTBa. ['mapuasi
T"anmorensl: HaxoKICHIE B
43 MPUPOJIE, COCOOBI OTYUECHHUS, 18.1 bubnuoreka [IOK
(buznueckue 1 XuMu4ecKue ' https://m.edso0.ru/4e223795
CBOMCTBA
lNanorenoBomopoasl. Baxuenmue
44 KHACJIOPOZICOAEPIKALIIE 20.12 bubmorexa LOK
P P ' https://m.eds00.ru/6b3255e6
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHbIe U MPOMBIIIJICHHBIE
45 CroCcoOBI MOJTyYEHHUS TaJIOTCHOB. 2312 bubnunoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux ' https://m.edso0.ru/6971aca4
COEeqUHEHUN
[TpakTrueckas padota Ne 4.
P P bubmuoreka [JOK
46 Pemenne skcniepuMeHTAIBHBIX 25.12
h | https://m.edsoo.ru/8b26fecd
3ama4 1o Teme "I'amoreHsl
Kucnopon: naboparopHsie u
MIPOMBIIIITIEHHBIE CTIOCOOBI bubnuoreka [JOK
47 P 27.12 »

MOJIyYCHHA, (bI/I3I/I‘-IeCKI/Ie u
XUMHUYECKHe cBoMcTBa. O30H.

https://m.edsoo.ru/c8abc36a
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[IpuMeHeHne Kuciaopoaa U 030Ha

bubmuoreka [JOK
48 Oxkc epPOKC 10.01
KCHBL HTIEPORCHIDT https.//m.edsoo.ru/5¢8816a0
49 Pemenne 3ama4 pa3nuuHbBIX THIIOB 13.01 bubmorexa HOK
lad p ' https://m.eds00.ru/2b6d8b4b
Cepa: HaxOKJIE€HUE B IPUPOJIE,
50 cngco6m TIOJTyYCHUS ql))nslzxmecme 15.01 brbmmorexa [OK
yi 7 ' https://m.edsoo.ru/46afael6
U XUMHAYECKHE CBOIICTBA
bubmmoreka [IOK
51 CepoBoopo/, C 17.01
POBOZIOPOA, CyIbhH LI https://m.edso0.ru/7c875999
Kucnopoaconepsxamniie
52 coe I/IPII)GHI/ISI cepH OcobenHocT 20.01 bubmmorexa [OK
8 ? ) ' https://m.edsoo.ru/8cfa2548
CBOWCTB CEpHOM KHCIIOTHI
[TpakTuueckas padota Ne 5.
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
53 . 22.01
3aga4d no teme "Cepa u e€ https://m.edsoo.ru/0afb05e4
coequueHus"
A30T: HaX0XKJACHUE B IPUPOJIC,
crocoObI MOJTydeHus, PU3NIECKHe bubnunoreka [JOK
54 . 24.01
1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/badd2255
AMMHaK, HUTPUIBI
Kucnopoaconepsxariue
POACOACPAATH bubmuoreka [JOK
55 coequHenus azora. OCOOEHHOCTH 27.01
B . https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KHUCIIOTEI
56 IIpumenenue a3ota 1 ero 2901 bubnuoreka [IOK
coenuHeHUN. A30THBIE yI0OpeHus ' https://m.eds00.ru/129f5059
docdop: HaXoKIEHUE B IIPUPOIE,
57 op 1 PUPOL 3101 bubmuoreka [JOK

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC

https://m.edsoo.ru/9a6b43ec
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U XUMHUYECKHE CBOMCTBA.
®ocounst u pochun

Oxcunst hocdopa,

bubmmoreka [{OK

58 ocopcomepKkamne KUCIOTHI. 03.02
(pocpopeonep IUHH KHCITOTHL https://m.edsoo.ru/c7a2d429
Conu pochopHO# KUCTOTHI
[Ipumenenune gpocdopa u ero
59 cope)IHHeHHﬁ g;ociop HBIC 05.02 bubmorexa HOK
’ P ' https://m.edsoo.ru/a218070a
yaoOpeHust
[IpakTrueckas padora Ne 6.
60 Pemrenne skcnepruMeHTAIBHBIX 07.02 bubnuoreka [IOK
3aza4 110 TeMe "A30T u pochop u ' https://m.edso0.ru/8175ac3f
HUX coequHeHus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,
AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
61 10.02
(br3UYEeCKre U XUMHUYECKUE https://m.edsoo.ru/1eb19f9e
CBOICTBA, IPUMEHEHUE
Oxcup yraepoga(ll), oxkcu
62 e I:)yarl(l\I/)) . (OJ'I)bHa}I KfICHOTa 12.02 bubmmorexa [JOK
YETEpOR > I ' https://m.edsoo.ru/dba58adf
u e€ conm
63 Pemenue 3aga4u pa3auvHBIX THIIOB 14.02 bubmmorexa [TOK
AP ' https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B
MIPUPOJIE, CHOCOOBI OTYYCHHUS, bubnunoreka [JOK
64 17.02
(hbU3UYEeCKUEe U XUMHUYECKUE https://m.edso00.ru/143558ab
CBOMCTBA
Oxcun xpemuus(1V), kpemHueBas bubnuoreka [IOK
65 19.02
KHCIO0Ta, CUIIMKATHI https://m.edsoo.ru/3170e7b1
66 [IpumeHeHre KpeMHUS U €T0 19.02 bubnuoreka [IOK
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coenuHeHuii. CTEKI0, €ro
HOJIy‘-ICHI/Ie, BUABI CTCKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemenne 3ama4 pa3nuuHbBIX THIIOB 21.02 bubmorexa [TOK
A&t p ' https://m.edso0.ru/b624f801
68 Cucremaru3zanus u 00001IeHUE 2102 bubnuorexa [JOK
3HaHui 1o Teme "Hemeramisr" ' https://m.edsoo.ru/6e864db5
69 KonTponbnas paborta o teme 26.02 bubnuorexa [JOK
"HemeTays!" ' https://m.edso0.ru/d0484c76
AHanu3 pe3ynbTaToB
70 KOHTPOJILHON PabOTEI, KOPPEKIIUA 28.02 bubnmorexa LHOK
P P » KOPP ' https://m.edso0.ru/2b7e9510
OIINOOK
ITonosxenne MeTajliIoB B
[Iepuoaunueckoil cucreme
71 XHMHYECKHX JIEMEHTOB. 03.03 bubmuorexa [JOK
OCOBGEHHOCTH CTPOEHHS ' https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK AaTOMOB
METAILIOB
OO6mume GpuznuecKkre CBOMCTBa
bu6mmoreka [JOK
72 MeTauioB. [I[puMeHeHne MeTaIoB 05.03
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHKE
Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
73 07.03
METaJIOB https://m.edso00.ru/42b872e3
bubnuoreka [JOK
74 Pemrenne 3amau pa3inyHbIX THIIOB 07.03
a1 P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKHI Ps
75 HaIl H)P;(GHI/II\/'I MeTaJ'IJ'IOII;) r?)6 He 12.03 bubmnorexa [IOK
P - oo ’ https://m.edsoo.ru/94eb377a
CHOCOOBI OTYUYCHHSI METAJIOB
76 OO11ast XxapakTepUCTHKA METAJIIOB 14.03 bubnuorexa [IOK
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https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
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https://m.edsoo.ru/94eb377a

|A-rpynnel [lepuonnyeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.
Harpuii n xanuii: nony4enue,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCTUHEHUN

https://m.edsoo.ru/el2c26b3

OO6mras XxapakTepuCTUKa METAILJIOB
I[A-rpynns! [lepuoauueckoit
CHCTEMBI XUMUYECKHX JIEMEHTOB.

. . bubnuoreka [JOK
77 Maruuii 1 KaJIbIIUi: MOJTy4YEHHE, 17.03 httos://m.e dsocI)_.Iru 1763649C0
(br3UYEeCKre U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH
78 JKEcTKoCTh BOABI M CITIOCOOBI €& 19.03 bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AJIOMUHHIL: TTOJTyYEHHUE,
79 (br3UYeCKre U XUMUYCCKUE 21.03 bubmorexa IOK
= https://m.edsoo.ru/0e79b266
CBOWCTBA, IPUMEHEHNE
AMdoTepHbIe CBOMICTBA OKCHIA U
TUJIPOKCHU/IA ATTFOMUHHUS, bubnuoreka [JOK
80 31.03
TUJIPOKCOKOMIUIEKCHI alTFOMUHUSI, https://m.edso0.ru/5d12d318
UX IPUMEHEHUE
81 Pemenne 3aa4 pa3nuyHbIX TUIIOB 02.04
[IpakTuueckas paborta Ne 7.
82 Pemenne skcriepuMeHTaIbHBIX 04.04 bubnunoreka [JOK
3a7a4 no teMe "MeTalibl https://m.edsoo.ru/27a4af43
[JIaBHBIX OATPYHI"
83 OO11ast XxapakTepUCTHKA METAIOB 07.04 bubnuorexa [IOK

51



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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https://m.edsoo.ru/27a4af43

no6ounsIx noarpymi (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XMUMHMUYECKUX 3JIEMEHTOB

https://m.edso00.ru/610d7431

duznyeckre 1 XUMHUYIECKHE

. bubmmoreka [{OK
84 cpouctBa XIZOMa 1 ero 09.04 https://m.edsocla_.[ ru/9911bef3
COCIMHEHUH, UX IPUMEHEHNE
Baxueiimue coenuHeHusa BuGmiorexa LIOK
85 Maprasiia. HepMaHraHaTUKanm, 11.04 httos://m.edsoo.ru/039d69¢8
€ro OKHCIIUTEIIbHBIC CBOMCTBA
dOu3nyecKre U XUMUYSCKUE
86 CBOMCTBA eJie3a U €T0 14.04 bu6moreka [IOK
coequHenui. [lonyyenue u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIIJIAaBOB XKeje3a
dOu3nyecKne U XUMUYSCKUE
87 CBOMCTBA MeIU U €€ COCTUHEHNH, 16.04 bubmorexa LOK
https://m.edso0.ru/2bc0f954
WX TIPUMEHEHHUE
dOu3nyecKne U XUMUYSCKUE
88 CBOMCTBA IIMHKA U €T0 18.04 bubnmuoreka [JOK
COCJIMHEHUH, X IPUMEHEHHUE. https://m.edsoo.ru/b1f2beal
['1ApOKCOKOMITIEKCHI IIMHKA
[TpakTrueckas pabota Ne 8.
89 Pemienue skcnepuMeHTanbHbIX 23.04 bubnnoreka [JOK
3a7a4 1o teme "MeTaibl https://m.edsoo.ru/a6e352ea
MOOOYHBIX MOATPYIH"
bu6mmoreka [JOK
90 Pemrenue 3agau pa3auyHbIX TUIOB 25.04 https://m. edsoo.ru/agh83de3
o1 O06o01IeHne u cucTeMaTu3anus 55 04 bubnunoreka [JOK

HU3YUCHHOI'O MaTcpurajia 1o TeMcC

https://m.edsoo.ru/e91fe975
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"Mertauier"

KonTtposneHas paboTa o teme

bubmuoreka [JOK

92 28.04
"MeTamibr" https.//m.edsoo.ru/83f63ea3
Ananus pe3ynbTaTtoB
93 KOHTPOJBHOM pabOTEI, KOPPEKIIHA 28.04 bubnmorexa LOK
P P » KOPP ' https://m.edsoo.ru/9ebff2fd
OIInOoOK
Ponp xuMuu B o0ecrieueHnH
YCTOMYHMBOTO Pa3BUTHUSA
94 yenoBedecTna. Ilonstue o 30.04 bubmmorexa [TOK
' ' https://m.edso0.ru/080fe1f0
HAyYHBIX METOJ[aX UCCIICIIOBAHMS
BEIIECTB
Hayunble mpuHIUIIBL
OpTraHU3aIul XUMUIECKOTO
bu6moreka [IOK
95 npou3BoicTBa. [IpoMbITIICHHBIC 05.05
. https://m.edsoo.ru/2e45a44f
CroCcOObI OJTyYEHHUS BaXKHEHIITHX
BEILECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OK aromie cpeabl U ero 07.05 bubmorexa LOK
Py pex ' https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. 14.05 bubnuoreka [JOK
JlekapcTBEeHHBIE CpeICTBA ' https://m.edsoo0.ru/a6552721
Xumus numy. Pons xumnu B
98 o0ecrieueHnu IMUIeBON 16.05 Bubmorexa OK
' https://m.edsoo.ru/1f7b5bd2
0e30MacHOCTH
99 Kocmernueckue u nappromepHbie 19.05 bubnuoreka [IOK
cpeacTa. bertoBas xumus ’ https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIBCTBE.
100 P 21.05 bubmuoreka [JOK

Baxwueliune cCTpoUTeNbHBIE U

https://m.edso0.ru/61e69003
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KOHCTPYKIITMOHHBIC MaTCpHAJIbI

XHMHS B CEJILCKOM XO3SIUCTBE.

101 0 1 23.05 bu6mmoreka [{OK
PTAHITICCICHE 1 MUHCPATILHBIC ' https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHNE 1 26,05 bubmmoreka [{OK
3HAHMH 110 TEME ' https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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