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MOACHUTEJ/IBHASA 3AIIMCKA

Pabouas mporpamma mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaborana
Ha ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
Qenepanun», TpeOOBaHMH K pe3ylbTraTaM OCBOEHHUS (enepanbHO  00pa3oBaTeNbHON
nporpaMmbl cpeanero oobmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocygapcTBeHHOM oOpazoBarensHoM cTangapte COO, c¢ yuérom Kouuenuuu mnpenomaBaHus
yueOHoro mpeaMera «XWMHsS» B 00pa3oBaTelbHBIX opranm3anusx Poccuiickoit ®enepanum,
peann3yoIMX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MMOJIOKeHHH «CTparerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIrIyOJNIEHHOTO W3YYeHHsS] 3aHUMAaeT BaXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peamm3zyemMoe B YCIOBUSX Au(PepeHIUPOBAHHOTO, TPOPMILHOTO OOYyYeHHs, IPH3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIYCKHMKOB ILIKOJBbI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIMMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHOM M3 MPHOPUTETHBIX TUCIIHILIIH.

B mnporpamMe mo XWMUM Ha3zHAuYeHHE NpeaMeTa «XHUMHUsD» TOIydaeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIEIYIONIME BBIOJTHICMBIC
IPOrpaMMoH M0 XUMHUH (PyHKLIHU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT MOJy4YeHUe
NPEJCTAaBICHUS O LIEAX, COJEpXKaHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEACTBAMU NpPEAMETa, U3y4aeMOT0 B paMKaX KOHKPETHOTO
npohus;

®  OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpeAycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIBHOCTH H3Y4€HHs  y4yeOHOTro
MaTepualia, KOJMYECTBEHHbIX M KAauyeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATENBHON OCHOBBI KOHTPOJII M OLEHKM 00pa3oBaTelIbHBIX
JOCTH)KEHUM OOydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOIE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE CojepXkKaHue, 00s3aTeNbHOe Ui U3yYEeHUs
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOTo Al U3yUeHHs
OTJICNIbHBIX TEM;

e [@pelaraeT NPUMEPHYIO IOCIIEA0BAaTENbHOCTh M3Y4YeHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH HOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€iHi;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Mejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOJn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHusl, COJAECPIKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNbHOW MPOrpaMMBbl CPEIHEro o0mero oopa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOY4YaIOMIETroCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IIPEIyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHUU Ha YpPOBHE OCHOBHOTO o00Imiero ooOpasoBanus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUH  00s3aTeNbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH CO/Iep)KaHUsl y4eOHOTO MpeaMeTa «XUMHUsD OCTaETcsi BOBMOKHOCTh BbIOOpaA €ro
BAPUATUBHOW COCTABJISIIOIIEH, KOTOpas JI0JKHA ONPEIENATHCA B COOTBETCTBUU C HAIllpaBICHUEM
KOHKPETHOTO Mpoduiist o0yyeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU mojoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHInpoBaHHOTO 00yIeHUs Ha
YpOBHE cpesiHero oO1iero 00pa3oBaHus XMMHs Ha YPOBHE YIIyOJIEHHOIO M3Yy4EHHUs HaIlpaBiieH
Ha peaju3alui0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TalloM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHMS B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHaabHoro oopazoBanus. B atoii cszu
U3Yy4YEeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJICHHE TEOPETHUYECKOM U TMPAKTHYECKON TIMOJATOTOBKH OOYYArOIIMXCS, BBIOpABIIUX
onpenenéHHbIi npoguiib 00y4eHus, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIETo MOTyYeHU S
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuonanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs H3ydeHUE MpeaMeTa «XUMUsH
OPUEHTHPOBAHO TAKXKE Ha pellIeHue 3a7jau BOCIUTAHUS U COIIMATILHOTO Pa3BUTHSI 00yJaroIuXxcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUH pallMOHaIU3aIH y4eOHOTO
Tpygda ¥ O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaJIMPEIMETHBIN XapakTep.

CocrapnsromiiMu  nipeMeTa «XUMHUS» Ha YpPOBHE YIIyONEHHOTO H3Y4YEHMs SIBISIOTCS
yrayOnéHnble Kypcbl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIieHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COJAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI nojioxkeHnss @PI'OC COO o paznuuusax 6a30BOro u
yrayOnEHHOTO YPOBHEH U3ydeHHUsI PEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. JTa CUCTEMa 3HAHUU IMOJIydaeT OIpe/eiEHHOE TeOPETUYECKOoe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUsS O00bEMa 3HAHMM O XMMHUYECKUX DOJIEMEHTaX U
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMUPEHHS M YriayOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PeaklMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETHUKU U TEPMOJUHAMUKU. V3ydeHne nepruoIu4eckoro 3akoHa u
[lepuoanyeckoit  cCUCTEMBbl ~ XUMHYECKHX DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBsI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TaKXKe C
TOYKHM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peaKkIMid JIOTIOJIHSACTCS
(dbopMupoBaHHEM MPEACTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PaciljIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHM4eckoil XMMHM IPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COETUHEHUH yJelnseTcss 0co00e BHUMaHHUE BOIIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHU.



Oco6oe 3HaYeHHe MUMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpenenéHHOro mnpoduis (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOIOJHEHHUH K 00LIel cucTeMe PpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMETa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis OoJbioe 3HaAYCHHE OYAYyT MMETh JJIEMEHTHl y4eOHOr0 MaTepuana Mo oOImeld XUMUU.
[Ipu w3ydeHww mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOJOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MAacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, JIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U APYTroOe€.

B 10 e BpeMs B cofiepiKaHUM MpeaAMeTa sl KIIACCOB XMMHKO-OHOIOTHYECKOTO PO GHIIS
OO yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpegoctaBisieTcs
BO3MOXHOCTB Ui 00jiee 00CTOSATENHHOIO PACCMOTPEHNS XUMUYECKOW OpraHn3alliy KIETKU Kak
OMOJIOTHYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHbI, OEJIKU, YIJeBOJbl, HyKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTAaBE€ M CBOMCTBAx IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3yU€HUs CYITHOCTH MPOLECCOB (DOTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHuS OCHOB Hay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OIbITA IPAKTHUECKOTO MPUMEHEHUS HAYYHbIX 3HAaHUI U3y4YeHUE MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obsacteil «EcTecTBeHHO-HAaydHbIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.

[Ipn u3ydeHun ydyeOHOTO mpenmeTa «XuUMUS» Ha YriIyOJIEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), 3aaaueit
MEPBOCTENIEHHOW 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKM XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKOM JEATEIbHOCTH YeJOBEKa W OJHOTIO U3
KOMITOHEHTOB MHPOBOW KyJbTYphl. Pelienue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpeaIoiaraeT peain3auuio TaKuX HeaeH, Kak:

e (opmupoBaHuEe NPEACTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAaE€MOCTH SIBJICHUU IIPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0JieM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEJIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB DSHEPIUH, B
obecrieueHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KyJIbTYyphl YeJIOBEKA, a TAKKE IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEAE;

® OCBOCHHME CHUCTEMbl 3HAHUM, JEKallMX B OCHOBE XUMHUYECKOW COCTABIISIIOLIEH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpa: (PyHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHHN O CTPOCHHUU BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peaknuii, 0 XUMHYEeCKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 00mmx
Hay4HbIX MPUHIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYy4arOIIMXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HAHWHM Ui OOBSCHEHHS KIIOUEBBIX HACH U mpodiieM
COBPEMEHHOW XUMUU, A1 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTeCTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO pelIeHHs MNpoOieM, CBS3aHHBIX C



XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKH C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJACTBEHHON AEATEILHOCTH YeNOBEKa,
CBA3aHHOM C XMMMUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM M IepepaboTKON
BEILIECTB;

yrIIyOJieHHe TPENCTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpETEeHUsT YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIUX MECTO B IIPUPOJE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCEITHEBHOM KU3HH.

B nmnnane peanuzanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMUX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAKUE LIETTU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TII03HABAEMOCTH SIBJIEHUH MPHUPOJbI, YBAKEHUSA K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, (GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TMO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM000Opa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCICIIHOU
npodeCcCHOHANBHOM W OOIIECTBEHHOHN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M TIOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

(¢bopMHpOBaHHE YMEHMH M HaBBIKOB pPa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
9KOJIOTHYECKOM  KYJIbTYypbl,  IpUOOpeTeHHe  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOH eATeIbHOCTH.

OO01ree 4YUCIIO YacoB, MPETYCMOTPEHHBIX ISl W3Y4YEHHUsS XMMHUHU Ha YriayOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabisger 204 gacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OPraHMYECKOW XMMMH, MPEJICTaBICHHME O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMU.

DNEKTPOHHOE CTPOEHUE aTroMa Yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl mepekppIBaHUsSI aTOMHBIX OopOuTanel, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeopuse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4eckux coeauHeHnid A.M. byriepoBa M COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYN. 3HaUeHHE TEOPUH CTPOCHUSI OPTaHUYECKUX COEAUHEHUN.
MouekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTHas. HM3omepus. Buasl wu30oMepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHBbIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsI).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKIIMOHATBLHOMN
rpynne. 'omosorus. I'omonornueckue psaasl. CucrtemaTndeckas HOMEHKJIATypa OpPraHU4eCKHX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccupukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIEC PEAKIIMY B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJBI M3Y4YCHHs BELIECTB M MX IPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OINbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOYyIJIMBaHHWE U TOPEHHE),
KOHCTPYMPOBAaHUE MOJIEJIECH MOJIEKYJI OPraHUYECKUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas ¢GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP -THOPMIM3AIUs aTOMHBIX
opburaneit yriuepoja, 6-cBa3b. OU3MueCcKue CBOMCTBA AJIKAHOB.

XVMHYECKUE CBOWCTBA AJKAaHOB: PEAKLUU 3aMEUICHUs, N30MEPU3aLUH, JETUIPUPOBAHMS,
LUKIW3alKY, @HMpOJIM3a, KpekuHra, ropenus. IlpeacraBneHue o MexaHH3ME peakuui
pPaZUKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npuposae. CriocoObl MOMy4eHUs U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢popmyna, HOMEHKIAaTypa U n3omepusi. OcCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOr€KCaH) MUKI0aIKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE IUKIOAIKAHOB.

Ankenbl. ['oMonornueckuii psi agkeHoB, obmas Gopmyna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP°-TMOPUIM3AlMs aTOMHBIX opOuTaneif
yriepoja, o- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pEAKUMM NPUCOCAVHEHMS, 3aMEUICHUS B O-
IIOJIOKEHUE TpU JBOMHON CBS3M, NOJIMMEpH3alMu U okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakiui Ha ABOIHYIO CBsI3b. CrIOCOOBI NOTY4YEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosTyyeHHs 1 IPUMEHEHUE aJIKaHEeHOB.

AnkuHbl. ['oMONOTHYeCKHid psii aTKWHOB, oOmias GopMyia, HOMEHKIATypa U U30MEpHsl.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHWMHYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOIHYIO CBsA3b. KauecTBeHHBbIE peakluu HAa TPOHHYIO CBs3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTudecKkue yriieBo10po sl (apeHsl). ['omomornueckuii psii apeHoB, oo1mast hopmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OEH307Ia.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro roMOJIOIOB: PEeaKIUuu
3aMeleHuss B O€H30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM paJMKalle, peaklUHU MpPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [Ipeacrapnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIblI€ Ha MpHUMEpe AJKWIBHBIX paAUKaIoOB, KapOOKCUIBLHOU, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOJydeHUsSs M NPUMEHEHHE  apoOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOAYKTHI ero mnepepadoTku. CrnocoObl nepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKkui, KatanuTuueckuii), pudopmunr, nmuponu3s. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IIPOMBIIIJICHHOCTU U B OBITY.

I'enernyeckas CBA3b MEXKIY PA3IMYHBIMU KIIACCAMH YTIIEBOAOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YINIEBOAOPOAOB. Peakmuu 3amereHus
raJJoréHa Ha TUAPOKCOTPYNIy, HUTPOTPYIIy, LHAaHOTPyIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJIHBIE  BOJHOIO M CHUPTOBOIO  pacTBopa IEnouyd. Bsammonelicteue
JUTajJOreHaJIKaHOB ¢ MarHueM M LMHKOM. [IoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsS BEUIECTB M HUX IPEBPALLECHUN: H3y4eHUE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJEHCTBHE AaUEeTWIEHAa ¢ aMMHAauHbIM pPAacTBOPOM OKCHJA
cepeopa(l)), kauecTBeHHOE OOHapy)KEHUE YIJIepoJa W BOJOpOJia B OPraHMYECKHX BEIECTBaX,
[IOJIydeHHEe ATUJICHa U H3Y4YEeHUE ero CBOWCTB, O3HaKOMJIeHHe ¢ KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpasnamu IjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOIOPOJOB U IaJIOTEHIIPOU3BOJHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xamme opranndeckue COeAHHEHUS.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha NIpUMepe MeTaHoJla U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U KiaccupuKkanus.
@u3nyecKkue CBOICTBA NPEIEIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHble CBsI3M MeEXay
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKIMHM 3aMELIEHUs, JeruapaTaliy,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU Y HEOPraHNYeCKUMU KrciaoTtaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHBIE CIIUPTHI. [leficTBHE STaHOJAa M METAaHOJA Ha OPraHu3M YeJOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE O JTHOATOMHBIX CITUPTOB.



[IpocTeie 3¢upsl, HOMEHKIaTypa U u3omepus. OcoOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. DPU3NUECKHe U XUMHYECKHE
CBOMCTBA: pEaKLUUU 3aMEIICHUs, B3aUMOJEHCTBUE C OPraHMYECKMMHM U HEOPraHM4ECKUMHU
KHCJIOTAaMM, KaueCTBEHHAsl peaklys Ha MHOroaToMHble cnupthl. IlpencraBienne o MexaHusme
peakuuii HykieopmibHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIbI U OEH30JbHOTO SApa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. TokcnyHocTh ¢eHona. CrocoObl TONMy4YeHHS W TpUMEHeHHe (eHoa.
®denondpopmanbaeruaHas cMoJa.

KapOoHumnbHblE CcOEIMHEHUS — albJETUABl M KETOHBL. OJIEKTPOHHOE CTPOECHHE
KapOOHUJIBHOW Tpymmbl. ['oMonornueckue psapl anbIeruoB U KETOHOB, obOmias ¢opmyia,
n3oMepus U HOMeHKiIarypa. Du3znueckne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWUMHYECKHE
CBOMCTBA aJIbJIETMJIOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUEe allbJIernJIoB,
KayeCTBEHHbIE PEaKIHH Ha anbjaerujipl. CrocoObl MOJydeHUS M NPUMEHEHHE ajlbJAETHA0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HOMeHknaTypa. dusmyeckue CBOICTBA OJHOOCHOBHBIX
MpelelbHbIX KapOOHOBBIX KHCIOT. BoJOpoaHBIE CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KHCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakuus 3TepuduKaluu, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO pamaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHsTHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX dpupax. MHOrooOpasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeAeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, NaAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4YeHUs U IpUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©3o0Mepus U HOMEHKIATypa.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA: THIPOJIU3 B KUCJION U ILIEJIOYHOU cpeie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uesoyHoi cpenae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. JKupsl B ipupo/e.

MBpbL14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, ITU- H
nonucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpubo3a.
Odusnyeckue CBOICTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKIMM C Y4acTUEM CHOUPTOBBIX U aibACTUIAHOW TPy, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue T1IOKO3bl, €€ 3HaUYE€HUE B JKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBimuBawImue U
HEBOCCTAHABIIMBAIOIME Jucaxapuipl. ['mapomms aucaxapuaoB. HaxoxneHuwe B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, TJIIMKOT€H M 1emnono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUtono3bl. (DuU3NuecKre CBOWCTBAa Kpaxmalla M LEJUIHOJIO3BL
XHWMHYECKHE CBOMCTBA Kpaxmaja: TMIpOJIi3, KaUYeCTBEHHAsl pEeaklHs C MOJ0M. XUMHUUYECKHE
CBOMCTBA LEJUTIOJIO3BI: THAPOJIN3, MOTydeHHE 3(PUPOB 1eUTt0I03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO032, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJbl M3YyYEHUs BEUIECTB M UX IMPEBpAIICHUIN: pacTBOPUMOCTH
pa3IMYHBIX CIHUPTOB B BOJE, B3aUMOJECHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHUE ITUIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHCJIEHHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(Il)), peakus riaumnepuna
¢ ruzpokcusiom meau(Il), xumMmuueckue cBOMCTBa pacTBOPA YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa TIIIOKO3bI ¢ Tuapokcuaom menu(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCMEPUMEHTATIBHBIX 337a4 0 TeMaM «CrupThl U heHob», «KapOoHoBbIe KHCIOTHI. CIIOXKHBIC
pHUPBI».

A3oTcoaepxamye OpraHuyecKkue coeIuHeHusl.

AMUHBI — OpraHM4YecKkue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHYHbIe. CTpOECHUE MOJIEKY,
obmias dopmyia, u3oMepusi, HOMEHKIaTypa U (pu3nyeckue cBOMCTBA. XHUMHYECKOE CBOWCTBA
annupaTHISCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaAMMOHHUS.

AHWINH — TIPEACTAaBUTENbL AMUHOB apoMaTuyeckoro pana. Ctpoenue anuinvnHa. BzanmHoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyjie aHuiInHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmu Ha aHuWiInH. CHocoOBl MOMYYCHHS M TPUMEHEHHE amu(aTHuuecKux
amMuHOB. [lonydyenne aHmIMHA U3 HUTPOOEH30Ia.

AvuHokucioThl. Homenkmarypa u  wu3omepusa. OTaelbHbIE NPEACTABUTENN O
aMUHOKHCIIOT: TJUIWH, ajJaHuH. OU3HYecKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(pOTEpHBIX OPraHMYEeCKHUX COCAMHCHHM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe MENTUIHON CBSI3U. brosormdeckoe 3HaUY€HHE aMUHOKHUCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosmumepbl. [lepBuyHas, BTOpHUYHAs W TPETUYHAS CTPYKTypa
O0enKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJM3, ACHATYpaIlus, KaueCTBEHHBIC PEaKIMH Ha
Oenxu.

DKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpACHUN: PacTBOPEHUE
OCIIKOB B BOJIE, JICHATypalus OCJIIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIIMU Ha OCJIKH, perieHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJEpIKAIME OPraHUYEeCKUE COCIUHEHUS» U
«Pacrno3HaBaHue OpraHM4eCKuX COCTMHEHUN.

BbicokoMOJIERYISIPHBIE COEIMHEHMS.

OCHOBHbBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEpU3ALUHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUMHEHUN — OJIMMEPU3aIUs U OJUKOHICHCALUS.

[TonumepHsbie MaTepUaIbl. ITnacTMacchl (monMATHIICH, MOJIMITPOTIUJICH,
MOJMBUHUIXIJIOPHUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
nojMdTUIeHTepedTanar). Y TUIU3aius 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTPEHOBBIH, U30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalbHbIE (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

[Tomumepsl  cnenManbHOTO  HazHaueHWs (TeroH, KeBIap, JIEKTPOIPOBOISIINE
MOJIMMEPBI, OHopasiaraeMpie OJMMEPHI).



OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEUIECTB U MX NPEBpAlllEHUI: 03HAKOMIIEHUE C
oOpa3aMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHHE
SKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH.

Pacuérnble 3aaum.

Haxoxnenue MosekyasspHOl popMysibl OPraHUYECKOTO COEIMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIHUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHOH (HOPMYIBI OPraHMYecKOro
coeMHEHUsT 1o Macce (00BbEMY) MPOAYKTOB CroOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOJYKTOB PEAKIIUHU W/ MU UCXOJHBIX BEUIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (HOPMYITBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJIY4YEHMS,
OTpEJIeNICHUE JI0JIA BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MpHU M3y4yeHUU opraHumuyeckodl xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUH, PUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01iue ecTecTBEHHO-HAay4yHbIE TOHSATHSA: SIBICHHWE, HaydyHbIM (akT, TUNOTE3a, TEOpHs,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOACHHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, omochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUSA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBO/BI, )KUPbI, HYKJI€MHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3Hble UCKOMaeMble, TOTIIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuveckne 0OCHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKHi 3eMeHT. M3oTonsl. CTpoeHHE 3JEKTPOHHbBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
op6utanu. Knaccudukanuss XuMUYECKHX 3IEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AIIEKTPOHOB TI0 aTOMHBIM OpOWTAaNIsIM. ODIJEKTPOHHbIE KOH(UTypalMu aTOMOB D3JIEMEHTOB
MEePBOro—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuonnueckuii 3axkoH u llepuoamnueckas cucrema XUMUYECKUX dnemeHToB ..
MenpneneeBa. CBs3b NepHOAMYECKOrO 3akoHa U Ilepmoanueckoil CHCTEMBI XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINmam Hu
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menaeneena.

Xumuueckasi CBs3b. Buabl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U JuinHa cBsi3u. llossgpHOCTH, HANIPaBIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOJIEKYIIpHbIE B3aUMOACHCTBUSI.



BasieHTHOCTP W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTpOCHUEM (Ha MPUMEpPE COCAMHEHHUI 3IIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne O KOMIUIEKCHBIX —coeluHeHusX. (CocTaB  KOMILJIEKCHOTO — HMOHA:
KOMILJIEKCOOOpa3oBareib, JMTaHABl. 3HAYCHWE KOMIUICKCHBIX coeauHeHuid. [loHaTHe o
KOOPJMHAILMOHHON XUMUH.

BeniectBa MOJNEKYISPHOTO W HEMOJEKYJSIPHOTO CTPOCHHUS. THUIB KPUCTALIMYECKUX
peIEToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonsitue o qucnepcHbix cucremax. VictuHHbIe pacTBOpBL. [IpeacraBiieHne 0 KOJIOUIHBIX
pactBopax. CrocoObl BbIpaXeHHUsS KOHIIGHTpPAllMM PACTBOPOB: MaccoBasl JOJsl BEIIECTBA B
pactBope, MoJspHas  KOHUEHTpauus. HacblnleHHble W HEHACBIIIEHHBIE  PaCTBOPHI,
pacTBopuUMOCTh. KprcTtamioruaparsl.

Knaccudukanuss m HOMEHKIIaTypa HEOPraHMYECKHUX BEIIECTB. TpHBUATIbHBIE HA3BaHUS
OTAEJBHBIX MPEICTABUTENICH HEOPTaHUUECKUX BEUIECTB.

Knaccudukanus XMMHUECKUX peaKklMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXpAaHEHUs MAaCChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILICHUS SHEPrUM MPU XUMUUYECKUX
peaknusax. TernmoBsie YQPEKTH XUMUUECKUX peakiuil. TepMOXUMUYECKUE YPaBHEHHUS.

CKOpOCTh XUMHUYECKOM peakIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
Y TeTepOreHHbIE peakiu. Karainus u kaTaam3aTopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XUMHUYEcKoe paBHoBecue. KoHcraHTa
XUMHUUYECKOTO paBHOBECHUS. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYyroUIUX B peakuuu. [IpumHnun Jle
[Tarense.

OnextponuTtnueckas auccouuanus. CuibHble Hu  cinabble  37eKTpoiauThl. CTeneHb
nucconuranuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAas, HEWTpasbHas, menoyHas. BomopoaHblid
nokazatens (pH) pactBopa. I'muponus coneit. Peakiiun nonnoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKUCIEHMS M BOCCTAHOBIICHHs. BakHelllne OKHUCIUTENN U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILUIABOB BEIECTB.

OKCIEpPUMEHTAIbHBIE METOJAbl HM3YYEHHsI BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B IPHUCYTCTBUM KATaM3aTOpPa, MOJEIN KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleieHHe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xummusi.

[Tomoxenne HemeramnoB B Ilepuonnueckod cucreMe XUMUYECKUX diaeMeHToB [[.M.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bonopon. INonyyenue, gu3ndyeckre ¥ XUMUYECKHE CBOWCTBA: PEaKIUU C METAIJIaMH U
HEMEeTaJlJIaMH, BOCCTAaHOBHUTENIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371EMEHTHI.

lanorensl. Haxoxxaenune B mpupojie, CocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiictBa. ['asoreHoBomoponapl. BaxHenmme KUCIOPOACOAEPKAIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHUs rajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE Kuciaopoda U o30Ha. OKCUIBl U
MIEPOKCHU/IBI.

Cepa. HaxoxneHwe B TpUpOJE, CIOCOOBI MONydeHUs, (U3MUECKHEe W XUMHYECKUE
croiictBa. CepoBonopon, cyabhuasl. Okxcun cepbi(IV), okeun cepol(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cCepHOMl KHUCIOTHL I[lpumeHeHue cepsl u €€
COCIMHEHUM.

A3oT. Haxoxnenme B Tpupoje, CIOCOOBI TONydeHHs, (PU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHECHUU. A30THBIC
yA0OpeHwusl.

®dochop. Haxoxaenwe B mpupoje, CrocoObl MOMydeHHs, (PU3NUECKUEe M XUMHYECKUE
cBorictBa. Dochuast u Qochun. Oxcuasl dochopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ¢ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpupose. AJUIOTponHbe MoAudbukanuu. DPuznyeckue u
XMMHMUYECKHE CBOMCTBA MPOCTBIX BeHIeCTB, 0Opa3oBaHHBIX yriepojnoMm. Oxcup yriaepoxaa(ll),
okcua yriuepona(IV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIA Yrojb, aicopOIus.
Oymnepensl, rpadeH, yriuepoaHbie  HaHOTpYOkW. I[IpuMmeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTJIEPOJOM, U €r0 COSAMHEHUN.

Kpemuuii. Haxoxzaenue B npupoje, crocoObl MoJydyeHHs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuusa(1V), kpemHueBas KucinoTa, CUIMKatel. [IpuMeHeHE KPEMHUS U €ro
coequHeHnil. CTEKJI0, €ro moJIy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metannoB B [lepruoanueckoii cucteMe XMMHUUYECKHX 1eMeHTOB. OCOOCHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenue MetamioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psfl  HampspkeHud  MetawioB.  OOmme crnocoObl  MOJydeHUs
METAJUIOB: TUIPOMETAILTYPIrUsl, TUPOMETAILIYPIHUsl, 3ieKTpomeTamutyprus. [lonarue o koppo3uu
MeTaioB. CrocoObl 3aUTHI OT KOPPO3HH.

OO6mras xapakrepuctuka MeTaioB IA-rpynmbel [lepuoanueckoil cUCTEMbl XMMHYECKUX
aneMeHTOB. HaTpuii u xanuii: nonaydyenue, Gpusnveckue U XUMUYECKUE CBONCTBA, MIPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCAUHEHUH.

O6mras xapaktepuctuka MetauioB IIA-rpynmer [leprogudeckoil cucTeMbl XUMHUYECKUX
3JIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢U3MYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHH. JKECTKOCTH BOIBI U CLIOCOOBI €€ yCTpaHEHUSI.

AntoMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIe CBOWCTBA OKCHAA M THAPOKCUAA AaTIOMHUHUS,
TUAPOKCOKOMILIEKCHI aJTFOMUHMSL.

OO6miass xapaktepucTuka MmetauioB mnobounbix noarpynn (b-rpymm) Ilepuonnyeckoii
CUCTEMBbI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpPOMATHI, UX OKUCIHTEIbHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHME CBOWCTBA MapraHia M €ro CoeIMHEeHuM. BaxHeiue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna( VII). [lepmanranar xanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckue 1 XMMUYECKHUE CBOMCTBA )Kelle3a U ero coequHeHui. OKCHUIbI, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHUE KeJe3a U ero CIJIaBoB.

DuU3nYeCcKUe U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: monyyenue, GpusmuecKkre 1 XUMUYECKHAE CBOICTBA. AM(OTEpHbBIE CBOWCTBA OKCHA
Y TUAPOKCHU]IA IUHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne uHKa 1 ero CoeTMHEHUH.

DKCHEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBPALICHUN: H3ydeHUE
00pa3IoB HEMETAJUIOB, TOpPEHHE cephl, ¢Gocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUu «MeTajibl M CIUIaBbl», B3aMMOJICHCTBHUE IIECIOYHBIX W IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMUECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJUIOB, B3aUMOJICUCTBUE THUAPOKCHUIOB ATIOMUHUS M IUHKA C
pacTBOpaMu KHCIIOT W IIEJI0YeH, pPelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb,
«Cepa 1 e€ coemHEeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanibel TOOOYHBIX MOATPYIII».

XUMHSA U )KU3Hb.

Ponp xumuu B oOecrieueHUN YCTOWYMBOTO Pa3BUTHS desoBedecTBa. [loHSATHE O HaydHBIX
METOJaX TIO3HAaHUSI W METOJOJIOTHH HAydyHOTO HCCienAoBaHuWsA. HaydHbple MPUHIMTIBI
OpraHU3aIMi XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIUIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpombIieHHbIE
CrocoObI TOJyYEHUsI METAJUIOB U CIUIABOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecriedeHuH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 310poBbe 4yenoBeka. JlexkapcTBeHHble cpeactBa. [IpaBuia uCHoab30BaHUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHbIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHnn
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapgromepnsie cpencrBa. beitoBas xumus. IlpaBuia OezomacHOro
MCII0JIb30BAHUS MIPEenapaToB OBITOBOI XUMUU B TIOBCETHEBHOM YKU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMHUS B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEPaJIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO0, Kepamuka. Martepuaibl
JUIst 3NeKTpoHuKH. HaHnoTexHoornm.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY BEIIECTBA,
Macce UiIM 00bEMY OJIHOTO M3 YUACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOJYKTa pEaKkiuu, €CId OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
ONpeleNEHHON MaccoBOM J0Jied PAcTBOPEHHOTO BELIECTBA, MACCOBOM JI0JM M MOJISIPHOU
KOHIIEHTPALlUU BEIECTBA B PAaCTBOPE, JIOJM BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3anus MeXNnpeAMETHBIX CBsA3EH MPpU MU3y4eHHH OO0IIel M HeOpPraHM4YeCKOH XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MUCIOJIb30BaHNUE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MOHITHA,
TaK ¥ TNOHSTH, IPUHATHIX B OTJACIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajiM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIEPUMEHT, MOJIEb, MOJCINPOBAHUE.

®usnka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHAE BEUIeCTBA, WJCAIBbHBIA Ta3, (U3UYECKHE BEIHYMHBI, CIUHHIIBI
U3MEpEeHUs, CKOPOCTb, IHEPIHs, Macca.

buonorus: kierka, oOpraHusM, OKOcHcTeMa, Owocdepa, MeTaboNM3M, MaKpo- H
MHUKpPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHEpasbl, rOpHbIE MOPO/IbI, M0JIE3HBIE UICKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XMMU4ecKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas IPOMBIIUIEHHOCTh, (apManeBTHUYecKast
MIPOMBIIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX Ipenaparos, MIPOU3BO/ICTBO
KOHCTPYKLIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IpeAMeTa «XUMHUS» Ha YPOBHE CpeAaHero oOmiero oOpa3oBaHUsS
BBIJICJICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMUC POCCHIUCKON TPa)TaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH M CaMOOIIPEIEICHUIO;
HaJIMyuMe MOTHUBAlUM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG npaBujIaMM W HOpMaMMW NOBCACHUWSA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPHI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHBIC
IIJIaHBI.

JlnyHOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUYECKON JESITEIIbHOCTH 00yJaIoIIUXCsl B TIPOLIECCe peain3aliin
00pa3zoBaTeIbHON e TEIHHOCTH.

JIngHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATENILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yUYaIOIIUXCsl B TIPOIIECCE peaTn3aIiiu
00pa3zoBaTeIbHON JEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOMOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENLHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHNH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
[IPH aHAJN3€ PA3JIMYHbIX BUJIOB YUeOHOM AEATEIbHOCTH;

2) HIaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEUECTBEHHOU
XUMHUH;

YBOXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yNbTaT JIMTEIbHBIX HAOIIOJICHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M [I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIONIEM aHalHu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHHBATh CHUTYal[MH, CBS3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLIEHMBATH CBOE IMOBEJEHUWE U TOCTYNKH CBOUX TOBApUIIEH C TMO3UIMI
HPABCTBEHHBIX M IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHUMAaHM I[IEHHOCTeW 3J0poBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOnrofieHns MpaBuiI OE30TMACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, TMOBCEIHEBHOMN
KU3HH, B TPYIOBOU JIEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPUSATUSA BPEIHBIX MPUBBIYCK (YIMOTPEOJSCHUS aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIbCKON JESATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTHYCCKUX 3a/ady COLUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCHuil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXEHUS K TPYAY, JIIOJSIM TpyJa U pe3yjbTataM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIIBHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymei mpodeccun U peann3anuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBA;

6) PKOJIOrN4eCKOro BOCIIUTAHUSA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

OCO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPHUATHUS NCUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJATOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPHUHUMACMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Usl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
JESTETPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMATIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00I11eCTBEHHOW MTPaKTHUKH;

MOHUMaHHS cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO IMPEICTaBICHHs 00 OKpYy>KaloleM
MHpE KaK O €IMHCTBE IMPUPOJbI M YEJIOBEKa, B MO3HAHMH IPHUPOJIHBIX 3aKOHOMEPHOCTECH W
perieHur Ipo0IeM COXpaHEHHS TTPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIS COBPEMEHHOH IUBWIM3ALMU: B €€
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTOMYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIMHBI,
o0ecreyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON KU3HHU KAXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHUS,
MCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJTyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHMS SBJICHUI OKPYXAIOIIEr0 MHUpa M MPOHMCXOJAIIUX B HEM H3MEHEHHH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS JJIS PELIeHUs polieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCGHHOCTSM TpylJa B pa3iuuyHblX chepax mnpodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU HA YPOBHE CPEIHETO
o01rero 06pa3oBaHUs BKIFOYAIOT:

3HauYuMble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYUAIOLIUXCS MEXAUCHUIIIIMHAPHBIE
(MexnpeMeTHbIE) 0OLIEHAYYHbIE TOHSITHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHeI_[I/I(i)I/IKy MCTOJ0B IMMO3HAaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  ydeOHbIe  neiicTBus  (MO3HABAaTElbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHbBIE), obecrieunBarone (GopMHUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHIIMH 00yJarOIIuXCS;

CMOCOOHOCTh  OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIAMCHIUIUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsS W YHHBEpCAJbHBIC Yy4eOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMHU
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMH U PETYJISITABHBIMU JICHCTBHUSIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJornYecKue AecTBUSI:

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

OTIPENeNIATh LN JeATeIbHOCTH, 3aJaBas HapaMmeTpbl M KPUTEPHUH HX JOCTHUKEHHS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TOHATHI M YCTaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE TOHSITHS I 00BSICHEHUS OTJENIbHBIX (DAaKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XMMHUH CHMBOJIHYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTIbHBIC IPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O NIO3HAHMS BELLIECTB U XUMUYECKUX PEaKIUi;

dbopmynupoBaTh TENd M 3aJaud  HMCCJIEIOBAHUS, KCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
115t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMU CAMOCTOSTEIBHOTO TIUIAHUPOBAHUS W TPOBEACHUS YYCHHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOIIOAATh 3a XOJOM IIpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpETaTh OMBIT YYEHUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JEesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pElIEeHUs
MPAKTUIECKUX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB IMIO3HAHMUSI.

3) pabora ¢ undopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANuu (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XMMHYECKOIO COJepXaHHus, CIpaBOYHbe MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB H (OpPM MpencTaBiIeHUs, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMPH TMOUCKE U O0TOOpe
uHpopmanny, He0OXOAUMOM JJIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeACTaBICHUsT UHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KauyecTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHdopmanuen: TPUMEHATh MEXIpeAMETHbIE ((U3MuecKkue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, (popMYyIIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ JAJIOTa U/ WU TUCKYCCUH,
BBICKa3bIBATh UACH, (POPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MpEeAJIOAKEHHOM 3a1a4H;

BBICTYIIATb C Hpe3eHTaHHeﬁ PE3YyJIbTATOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIKX COBMECTHO CO CBCEpPCTHUKaMHU IIPpU  BBIIIOJJHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peam3anuun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYJ'II/IpOBaTL BbIBOJIBI TIO0 PE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1¢ O6cy)K,[[eHI/I$I 1 0OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁHbIe JelcTBHUA:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJHUPOBATh M MO0 Mepe HE0OXOJUMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AITOPUTM JIEHCTBHI NPU BBHIIIOJHEHUH YUEOHBIX M HCCIIEAOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTrpaMMbl [0 XUMHUU Ha YriayOlnEHHOM YpOBHE Ha
YpPOBHE CpemHero ooOiiero oOpa3oBaHWs BKIIOUAIOT crenupuyYecKkue s yueOHOTo mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpPETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO MOJYUYCHUIO HOBOI'O 3HAHUA WU IMPUMEHCHUIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusaX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CUTYyaAlUAX,
CBSI3aHHBIX ¢ XxuMHueld. B nmporpamMme 1Mo XUMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I1O
rojgaM U3y4dCHUA.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUSD OTPaXaroT:

cOpMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAUEHUHU OPraHMYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00eCTeYeHNH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
perieHur mpoOJIeM DKOJIOTHYECKOUW, IHEPTreTUYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHalioB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHAIBLHOTO MPHUPOJIOTIOIL30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YelloBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SApO U JJIEKTpOHHas o0oJjiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpuAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTEIEHb OKHUCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJIHBIM CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuuecKkas, ONTHYecKas),
M30Mepbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHWYECKUE COEAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpuH, 3aKoHbI (mepuoamnueckuit 3axoH JI. M. MennaeneeBa, Teopusi CTpOCHUS
oprannyeckux BemiectB A. M. byrnepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TPEBpAICHHs DHEPrUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAlMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEaKIUH, TEPMOAUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKAHUS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyNax (MHIYyKTHUBHBIA H
Me3oMepHbIi dQdexTrl, opueHTanTsl | u Il poma); dakronormdeckue cBeIeHUS O CBOHCTBAX,



cocTaBe, MOJyYeHUH M O€30TIaCHOM MCIOIb30BAHUH BAKHEUITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JAEATEIbHOCTH YEJOBEKa, OOLIMX HAaYYHbIX MPUHLIMIIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MMPOU3BOACTBA METAHOJA, TepepaboTKH HEPTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTePHbIC MPU3HAKK MOHATUH, yCTAaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE OHITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

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

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKHMX pEakIuid U pacKpelBaTb HX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJICTBOM  COCTABJIEHHS  AJIEKTPOHHOTO
OaaHca HSTUX peakIui, peaklrii HOHHOTO OOMeHa MYTEM COCTaBIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJI OpraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM HX
XMMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAaHHOCTh YMEHUI: yCTaHABINBATh MPUHAAIIEKHOCTh U3YUEHHBIX OpPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY Kaccy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHus Mo cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauth TpuBHAIbHBIE Ha3BaHUS
Ul OTAETBHBIX TPEJCTaBUTENe OpPraHUYeCKUX BELIECTB (ITWJIEH, AaleTW/IeH, TOIyol,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apHUHOBas, OJIEMHOBAas, MajJbMHUTHHOBAs KHUCIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOTIPEH, CTUPOJI U IPYTHE);

cOpMUPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJA XUMHYECKOW CBSI3U B OPraHUYECKHUX
COeIMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

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

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU3OBaTb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTEIICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOEIMHEHUIN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI MOATBEPXKJAaTh HAa KOHKPETHBIX NpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHUU OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, MPUPOAHBIA Ta3, yroiyip), COCOObI €ro nepepaboTKH M MPAKTUYECKOe NMPUMEHEHHE
MIPOIYKTOB NepepaboTKH;

cOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOM 3HAHUI O €CTeCTBEHHO-HAyYHBIX METOJax
NO3HaHUA — HAOJIOJEHUHM, H3MEPEHHM, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIC OMNEPAlUUA  MBICIUTEIHHOU
NeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEMaTHU3allliO, BBISBJICHUE
MIPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKILIUi;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBS3b XUMHUYECKUX 3HAHUM C IIOHSATHSIMU U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUId 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CHUCTCMHBLIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I 0o0bsACHEHUS U IIPOTHO3UPOBAHUA ﬁBJICHI/IfI, UMECHOIINX €CTCCTBCHHO-
HAy4YHYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: NPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I 110 HAXOXICHHUIO XUMHUYECKOU q)OpMy.HI)I BeIIeCTBA 110 U3BCCTHBIM MACCOBBIM HOJISAM
XUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TMO3UIIHI
HKOJIOTUYECKON O€30MacHOCTH TIOCIIEACTBUSL OBITOBOH W IPOW3BOJICTBEHHOW JEATEIBHOCTH
YEJIOBEKa, CBS3aHHOM C TIepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUI MTPOOJIEM B CUTYaLIUSAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHU: CAaMOCTOSATENIHbHO TUIAHUPOBATH M MPOBOJIUTH XUMUYECKHUH
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie " U3YyUCHUC CBOMCTB OpPraHu4Ye€CKuX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
VIIIEBOJIOPOJIOB  PA3NIMYHBIX KJIACCOB W KHCJIOPOJCOJEPKAIIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJBHBIX 3aJa4d 110 PacCllO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnroeHreM TMpaBuwil  0e30macHOro  oOpalleHUss C  BellecTBaMH M JJaOOPaTOPHBIM
obopynoBanuemM, (HOpMYyITHpPOBATh IIeNb HMCCIECJOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATh ¢ OUCHUBATH UX JOCTOBEPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh MpaBUJIa IKOJOTHYECKH I1€JIECO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOM
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 30pOBbs, OKpYKAloIled HPUPOIHON cpelnsl U
JNOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAeTEHHBIX
OpraHMYECKUX BEIeCTB, MOHUMas cMbic noka3atens [TJ1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NMPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

cOpMUPOBAHHOCTh YMEHM: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMallUK B pa3iMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmaluio, nepepadarpiBaTh €€ U MUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN y4ueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OcBOeHUsT Kypca «OOmmas W HEOpraHuyeckas XUMHsD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECT€ W 3HAYECHUH XUMHUHU 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  DSHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPOIOTOIBE30BaHuUs, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl YEIOBEKA, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHUPOTHON CPEE;

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



, p-, d-atomMHBIE OpOWTaNU, OCHOBHOEC W BO3OYXKIEHHOE COCTOSIHUS aToMa, THOPHIU3AIUS
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEIHPHOCTh, CTCIICHb
OKUCJICHUSI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKas pEIIETKA, XUMHUYECKas peaKkuus, PacTBOp, AJIEKTPOJIMUTHI, HEJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(PPEeKT XUMUIECKOH peaKkuu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHYECKOM
quccouranuuy, nepuoguyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BEUIECTB,
3aKOH COXPAHEHHWs W MNPEBpAICHUsS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHH,
MHPOBO33PEHUECKHE 3HAHMS, JEKAIIMEe B OCHOBE MOHUMAHMS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJIIDHOM M HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUi, TEPMOJMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  AUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEeHUH U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOW EATETHLHOCTH YeJOBEKa,
00IKX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOMU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABINBATh
WX B3aMMOCBS3b, WCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U MX NIPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYIO CHMBOJIMKY JUIsl COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XUMHYECKUX PpEaKIMi, CHUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaNbHBIC HA3BaHUS OT/ICITHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTPEEISTh BAJIGHTHOCTh U CTETICHh OKUCJICHHUS] XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJI XHUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHJA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBS3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA IO UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKaM (YHUCIy W COCTaBy pearupyroilmx
BEIIECTB, TEIUIOBOMY J(PQEeKTy peaklud, H3MEHEHUIO CTENEeHEH OKHUCIICHUS SJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUU JUIA KIIaCCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUYECKUX PEAKIU;

chOpMUPOBAHHOCTh YMEHHS pACKphIBaTh CMBICH Iepuogudeckoro 3akona JI. W.
MenpaeneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBOro—4erséproro nepuonoB Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJbB3Yys MOHATUS «IHEPrETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE MOLYPOBHUY,
«s-, p-, d-aromMHBIE OpOUTANM», «OCHOBHOE€ M BO30YXKJEHHOE SHEPreTUYECKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 1o niepuoaaM u rpynnaM llepuonnueckoi cucremst /. . Menzaeneesa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IEKTPOHHBIX 000JIOUEK;



c(OPMHUPOBAHHOCTh yYMEHHMI: XapaKTepu30oBaTh (OMHCHIBATh) OOIME XUMHUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuil MocpeICTBOM COCTaBJIEHHS AJIEKTPOHHOIO OajaHca 3TUX PEaKIMi; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IIOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHW; peakuuit
TUIPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THJIPOKCOKOMILIEKCOB LMHKA U
AIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep HU3MEHEHHUS CKOPOCTH
XMMHMUYECKON peakiuu B 3aBUCUMOCTU OT Pa3jMuYHBIX (DAKTOPOB, a TAK)KE XapakTep CMEIIEeHUs
XUMHUYECKOTO PAaBHOBECHUS T0]] BJIUSHUEM BHEIIHUX Bo3aercTBui (nmpunuui Jle [laTense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAIUe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYEHUs] CEpHOM KHUCJIOThI, aMMHakKa, OOlIMe HaydyHble MPUHIIMIIBI
XMUMHUYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTh INPUMEHEHUSI HEOPraHMYeCKHX BEIleCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHs MPUMEHSATh 3TH 3HAHUS NpU
SKCINEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HM;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPE/ICTAaBICHUSIMU  JIPYTHX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHSI MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS ITPOBOIUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTPAIUs»; MAcChl BELIECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WM 00BEMY OJJHOTO M3 YUACTBYIOIIMX B PEAKIUU
BEIIECTB; TEIJIOBOTrO 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTelsi paCTBOPOB KUCIOT
U 1ieodel ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKLMM, €CJId OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/10Jeil pacTBOPEHHOTO BeEIIEeCTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peaKkiuu; 00bEMHBIX OTHOIICHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUIN
SKCIEPUMEHT (TPOBEICHUE peaKluii HIOHHOTO 0OMeHa, OATBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIECHNUE CPEllbl pACTBOPOB BEILIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3IUYHBIX (AKTOPOB HAa CKOPOCTh XHMMHUECKOW pEaKIHH, peIlleHue
AKCIEPUMEHTAJIBHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ cOOMI0IEHUEM MPaBUI
6e3omacHoOro oOpaleHHs C BelecTBaMU U J1a0OpaTOPHBIM 00OpYyAOBaHUEM, (OPMYIUPOBATH
1elb HCCIENAOBaHUS, TMTPEACTAaBIATh B pa3NUyHON Qopme pe3ynpTaThl OIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKON MOCYI0H U
na0opaTOpHBIM 000pYAOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTAOOPATOPHBIX XMMHUYECKMX OIBITOB, HSKOJIOTHYECKU L€Ieco00pa3HOro
MOBEJICHUsI B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUsI CBOErO 370POBbBS,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOTO JCHCTBHUS HA >KUBBIC OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblIci nokaszaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoid uH(popmainuu, WMuTEpHET M nApyrue), KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYIO
nH(popMaIHIo, mepepadaTeiBaTh €€ M MCIIOJIB30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

N KosuyecTBo yacos DJIeKTPOHHbIE
°
HanmeHoBaHMe pa3je/ioB U TeM NPOrpaMMbl (uu¢posrIe)
n/n Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopust CTpoeHus 3
' opraHuveckux coeaunenuii A. M. Byrneposa
Hroro no pazneny 8
Paspen 2. Yriesoaopoabl
2.1 [IpenenbHbIE yraeBOaOPOABI — AJKAHBI, IUKIOAIKAHBI 5
2.2 HenpenenbHbie yriaeBoI0POIbl: AIKEHBI, AIKATUEHBI, aJTKHHbBI 14 1
2.3 ApomaTH4ecKue yrieBoa0pO bl (apeHbl) 8
2.4 [IpupoaHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U MX IepepadboTka
2.5 ["anoreHnpou3BoOIHBIE YTIEBOI0POI0B 4 1
Hroro no pazneny 35
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cnuprel. ®enon 11 1
30 KapOoHusnbHbIe COETUHEHUS: aJIbJICTU/IbI U KETOHBI. )1 1
' Kap6onoBsie kucioTsl. CinoxHbie 3pupbl. Kupbl
3.3 YrieBoasl 9 1
Hroro no pazaeny 41
Pa3nen 4. AsoTconepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 1 2




Hroro no pazneny

12

Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUSA

5.1 BBICOKOMOTIEKYIIIPHBIE COEITMHEHUS 6
Hroro no pazgeny 6
OBLIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 102




11 KVIACC

N KoauvecTBo yacos DJIeKTPOHHBbIE
. HanmeHoBaHMe pa3je/ioB U TeM NPOrpaMMbl (uudgposbie)
n/n Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
11 Crpoenue atoma. [lepuoanueckuii 3akon u [lepuonnueckas 9
' cucTeMa XxuMu4deckux anementoB J[. 1. Menneneesa
1.2 Ctpoenue BemiectBa. MHOTOOOpa3ue BEIIECTB 11 1
1.3 XUMUYECKUE PEAKIUU 19 1 3
Hroro no pazneny 39
Paznen 2. Heoprannyeckasi XuMusi
2.1 Hewmerannsl 31 1 3
2.2 Mertanst 23 1 2
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3Hb
3.1 MeToapI TO3HAHUS B XUMHH. XUMHS U )KU3Hb 9
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KoauuecTBO yacon DJIeKTPOHHBIE
n/ | Tema ypoka Kontponbn | IlpakTHdeck Aara mudponsie
Bcero HU3yUYeHus oOpa3oBaTtejibHbIE
] ble padoThI He padoTbl pecypebi
| [Ipeamer u 3HaUEHNE OPraHUYECKON XUMUH, IIPEJCTABICHUE O |
MHOT000pa3uy OPraHuIECKUX COCTMHEHUM
DIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
2 BO30YX/IEHHOE COCTOSsIHUS). BajeHTHBIE BO3MOKHOCTH aToMa 1
yriaepoaa
3 XUMHUYECKasi CBSI3b B OPraHMUECKUX COSAMHEHUIX. MeXxaHU3MBbl 1
00pa30oBaHUs KOBAJIEHTHON CBSI3H, CIIOCOOBI pa3pbiBa CBs3EH
4 Teopust ctpoeHust oprannyeckux coenuuenui A. M. byrineposa 1
Bunel n3omepun: CTpykTypHas, IpOCTPAaHCTBEHHAS.
5 DOneKkTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX 1
COECIUHEHUN
6 [IpencraBnenue o Kiaccuukauu U CUCTEMaTUYECKast |
Homenkiatypa (IUPAC) oprannveckux BemecTs
Knaccudukanus peakiuuii B opraHu4ecKOl XUMHH 1
8 CucreMaruzanys 1 0000IIeHNE 3HAHUN IO TEME 1
AJKaHBI: TOMOJIOTHYECKH psijl, oOmias Gpopmyna,
9 HOMEHKJIaTypa U U30MEpUs, JIEKTPOHHOE U MPOCTPAHCTBEHHOE 1
CTPOEHHUE MOJIEKYI
10 Du3nyecKUe U XMMUYECKUE CBOMCTBA AJIKAHOB 1
1 Haxoxnenue ankanos B npupoe. CriocoObl MoTydeHus u 1
MIPUMEHEHHE AJIKAHOB
12 [uknoankanel: 00mas Gpopmynna, HOMEHKIATypa U H30MEpHs, 1




OCOOCHHOCTH CTPOCHUS U XUMUYECKUX CBOHCTB, CIIOCOOBI
MOJIy4CHUS U IPUMEHEHUE

Pemrenne pacy€THbIX 3a/1a4 HA ONIPEACIICHUE MOJIEKYJIAPHON
(bopMyITBI OPraHMYECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM

13 aTOMOB 3JIEMEHTOB, BXO/IAIINX B €ro coctaB. CucreMaTuauus !
U 00001IeHue 3HAHNH N0 TeMe «AJkaHbl. [{ukaoankanbny
AJIKEHBI: TOMOJIOTUUECKH psifl, oOmias hopmya,

14 HOMEHKJIaTypa, JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHUE 1
MoJiekysl. CTpyKTypHast ¥ IIUC-TPAHC-U30MEPHUS aJIKEHOB

15 Du3NYeCcKre U XUMUYECKUE CBOMCTBA alikeHOB. [IpaBuio 1
MapkoBHHMKOBa

16 CriocoOpl MosTyueHus: 1 IpUMEHEHHE aJIKEHOB 1

17 IIpakTHyeckas padora Ne 1 o teme "Iloyyenne THIIEHA M H3yYeHHUe 1
€ro cBoicTB"

13 Pemenue pacu€THbIX 3a/1a4 Ha ONPEAEICHUE MOJIEKYISIPHOU |
(hopMyJbl OPraHUYECKOTO BEIEeCTBA

19 AnKaaueHbl: CONpsHKEHHBIE, U30JUPOBAHHBIE, |
KymynupoBaHHble. OCOOEHHOCTH 3EKTPOHHOTO CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB 1

21 CriocoObl MoTy4eHHS ¥ TPUMEHEHUE aTKaIUECHOB 1
AJKUHBI: TOMOJIOTHYECKUN psifl, oOmiast popmyna,

22 HOMEHKJIaTypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 1
MOJIEKYI, (hu3ruecKrue CBOICTBa

23 XHUMHUYECKUE CBOMCTBA AJIKUHOB 1

24 KauecTBeHHBIE PEAKIIMN HA TPOHHYIO CBSI3b 1

25 CrniocoObl nosryyeHus U NpUMEHEHUE alIKUHOB 1

26 Pewrenue 3agau: pacy€rsl 0 ypaBHEHUIO XUMHUYECKOUN peakuu 1

27 CucremaTu3aius 1 0000IIeHHe 3HAHUN TI0 TEME 1




ApeHbI: TOMOJIOTHYECKUH psijI, oOmIas Gpopmyna,

28 HOMEHKJIaTypa. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H30J1a U TOJy0JIa, UX (PU3MUeCKHUe CBOMCTBA

29 XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUHU 3aMEILECHUS

30 XHWMHUYECKUE CBOMCTBA APEHOB: PEAKLUH ITPUCOEIUHEHNS,
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA

0 Pemenne pacu€THbIX 3aa4 Ha ONpeaeeHUEe MOJIEKYISIPHON
(hopMyITBI OPraHNYECKOTO BEIIECTBA

33 CriocoObl MosTyueHus: ¥ IpUMEHEHUE apeHOB

34 ['eneTrueckas CBsI3b MEXAY pa3IMIHBIMU KITaCCAMH
YTJIEBOI0POJIOB

35 Pacué€tsl mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUH.
Cucremarusanus 1 00001IeHHE 3HAHUH 110 TeMe

36 [Tpuponnsriii ra3. [lomyrabie HePTSIHBIE Ta3bI

37 KameHnHbI#1 yrosib ¥ IpOIyKTHI €T0 TIEpepadOTKH

18 Hedtb 1 ciocoOs! €€ nepepadoTku. [IpuMeHeHne mpoyKToB
nepepaboTku HePTH

39 I'enernyeckas cBs3b MEXAY Pa3IMYHBIMU KJIACCAMU
YTJIEBOA0POJIOB

40 ["anoreHonpon3BoAHBIE YTIIEBOAOPOIOB: JIEKTPOHHOE
CTpOEHUE; peaKlUy 3aMeICHH rajloreHa

A1 JleiicTBHe 1Ie10Yei Ha TaJOreHITPOU3BOIHbIE.
BiaumoneiicTBue AuranoreHagkaHOB C MarHUEM U IIUHKOM

42 CucremaTusanus u 00001eHHe 3HAHUI TTO pa3aesny
"Yraesogopoab:'

43 KonTposabHnas padora no teme "'Yriaesogopoasnt'




Hpe[[eJIBHBIe OHOATOMHBIC CIIMPTHI: TOMOJIOTHYECKHI pAan,

44 obmias popmysa, CTPOCHUE MOJIEKYJ, H30MEPHS,
HOMEHKJIaTypa, KIaccuukanus, Gu3n4eckue CBONCTBA

45 XUMHYECKUE CBOMCTBA MPEAETbHBIX OJHOATOMHBIX CIIUPTOB

46 CrniocoObI mosTy4eHHs ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB

47 [IpocTsie 3¢hupbl: HOMEHKIIATYpa U U30MEPHsl, 0COOEHHOCTH
(bU3NIECKUX U XUMUYECKUX CBOICTB

43 MHOTr0aTOMHBIE CIIUPTHI: STUICHTITUKOIb M TIIMIEPUH, HX
¢bu3nvecKne 1 XUMHYECKHE CBOMCTBA

49 CriocoObl MoTyyeHus: ¥ IpUMEHEHNE MHOTOATOMHBIX CITUPTOB

50 @deHoII: CTPOCHUE MOJIEKYIBI, (PU3NIECKHIE CBOWCTBA.
ToxcuuHOCTH peHOIa

51 Xumudeckue cBoicTBa (heHoa

52 CriocoOpl oTy4eHus 1 IpuMeHeHne (penomna

53 IIpakTuyeckas padora Ne 2. PenieHue IKCepUMEHTAJIBHBIX 32124 MO
Teme "CnupThl ¥ peHoab1"

54 CucreMaTusanus M 00001IeHHe 3HAHUH 110 TeMe
ANbJIEruibl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHUIIBLHOM

55 TPYIIIBI; TOMOJIOTHYECKUE PAbI, 001mas Gpopmysa, uzoMepus u
HOMEHKJIaTypa

56 ANblIeruipl ¥ KETOHBI: (PU3NYECKHE CBOMCTBA; PeaKIINU
MIPUCOCTMHEHHS

57 Peakuuu okucieHus 1 Ka4eCTBEHHbBIE PEaKIIUU ajlbJICTHI0B U
KETOHOB

58 CriocoOblI MoNTyueHus albIeTHI0B U KETOHOB

59 OnHOOCHOBHBIE ITpeJieNIbHbIe KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX MOJIEKYIT

60 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX




¢bu3nveckue CBOWCTBA

XUMHUYECKHE CBOMCTBA MPEAEIBbHBIX OJJHOOCHOBHBIX

61
KapOOHOBBIX KUCIIOT

& OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTEL. MHOTOOOpasue
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U ApOMATHYECKUX

63 KapOOHOBBIX, IUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BhICIINX KAPOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX KUCIIOT

65 CriocoObl mostyueHus: 1 IpUMeHeHne KapOOHOBBIX KHCIIOT

66 CrnoxHbIe YQUPBI: TOMOJIOTHIECKUH Psifl, 001Iast hopmyiia,
M30MepHs U HOMEHKIAaTypa

67 Ouznyeckue U XUMHUYECKUE CBOMCTBA 3PUPOB
Pemenne pacu€THbIX 3a/1a4: MO YPaBHEHUIO XUMHUYECKON

68 peakIuu, Ha OTNpeesICHHe MOJICKYIIPHON (HOPMYITBI
OpPraHU4eCcKOTo BEUIeCTBA

69 [IpakTuyeckas padora Ne 3. PenieHue IKcnepUMEHTAJIBHBIX 32124 MO
Teme ""KapOonoBbie kucaorbl. CiioxkHbie 3pupb"

70 XKupsl: crpoenue, pusnueckue U1 XMMUYECKHE CBOWCTBA
(ruapoiinz)

71 OcoOGeHHOCTH CBOUCTB JKHUPOB, COAEPKAIIUX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIOT. JKUpbI B IPHpoJIe
MBbL1a Kak cOJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOLIEe

72 nevictBue. [IoHsATHE O CUHTETHUECKUX MOIOLIUX CPEACTBAX
(CMC)

73 I'enernueckas CBSA3b YIrI€BOAOPOJIOB U KHCIOPOICOAEPKALINX
OpPraHMYECKUX BEILECTB

74 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN




75

CucreMaTusaluusa M 00001IeHHE 3HAHUHA M0 TeMe

OO01mmas XxapakTepUCTUKA YTIEBOJAOB U KIIACCHU(PUKAIUS

76 YIJIeBOJI0B (MOHO-, M- U MOJIHCAXapH/Ibl)

77 Mownocaxapuabl: GU3HYECKUE CBOMCTBA U HAXOXKICHUE B
pupoie

73 [IpuMeHeHue rIroK03bl, €€ 3HAUCHUE B KU3HEICATEIbHOCTH
opranusma

79 Jucaxapupl: caxapo3a, MaJIbTO3a U JJakTo3a. HaxoxneHue B
MIPUPO/JIE U IPUMEHEHUE AUCAXapHI0B

20 [Tonmucaxapuasl: cTpoeHNE MAaKPOMOJIEKY, GU3HUECKUE 1
XUMUYECKHE CBOWCTBA, MPUMEHECHHE

81 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX

2 Pemenue pacueTHbIX 3a7a4 Ha ONpeieTIeHUE JIOJIU BBIX0/1a
MPOJIyKTa PEaKuu OT TEOPETUUECKH BOZMOXKHOTO

83 CucremaTu3anusi 1 00001IeHHE 3HAHUMH O pa3aery

24 KonTpoabHast padora nmo teme ""Kucaopoaconepxamme
OpraHuyveckue coequHenus''

85 AmuHbIL: K1accuuKanus, CTpoeHUE MOJIeKyi, oomas Gopmyia,
M30MepHsi, HOMEHKIAaTypa U (u3NYeCcKue CBOMCTBa

86 XHUMHYECKHE CBOMCTBA aTMpaTHICCKUX aMHUHOB

87 AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

88 CriocoOsl mostydeHus: U MpUMeHeHne ann(aTH4ecKiuX aMUHOB

29 AMUHOKHUCIIOTBI: HOMEHKJIATypa U n3oMepus, Gu3ndecKue
cBoiicTBa. OTaENbHBIEC MPEACTABUTENMN (l-AMHUHOKHUCIIOT

90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOe

3HaUYCHUE aMUHOKKUCIOT. CHHTE3 U TruapoOJin3 NCTHI0B




91 Bbenku xak mpupoaHbIe OIUMEPHI; CTPYKTYPBI OETKOB 1

92 XUMHUUYECKHE CBOMCTBA OEIIKOB 1
A3oTcoaepKalKe TETEPOLMKINYECKUE COSTUHEHHUS.

93 HyknenHOBbIE KHCIIOTBI: COCTaB, CTPOCHHUE M OMOJIOTHYeCKast 1
poJIb

94 IIpakTnueckas padora Ne 4. PemieHue 3KcrepUMEHTAJIBHBIX 32/124 110 1
Teme ""A30Tcoep:Kale OprannyecKue coefuneHus"

95 IIpakTnueckas padora Ne 5. PemieHue 3KkcnepuMeHTAJIBHBIX 32124 110 1
Teme ""Pacno3HaBaHue OpraHnyecKux coequHeHui"

96 KonTposabHas padora no reme " A3orcoaepskamiue 1
OpraHuyveckue coequHenus''
OCHOBHBIE IOHATHS] XUMHUHU BBICOKOMOJIEKYIISIPHBIX

97 COEJIMHEHUI U METOJIbl MX CHHTE3a-TIOJIMMEPU3AIUS U 1
MOJIMKOHICHCAITUS

98 [Tnactmaccel. YTunusanus u nepepadoTka MiacTuka 1

99 DnacToMepsl: HaTypaJbHbI CUHTETUYECKHE KaydyKu. Pe3una 1

10 BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE, CHHTETUYECKHE. 1

0 [TosumMepsl crierManbHOTO Ha3HAYEHUS

10 [IpakTuyeckas padora Ne 6. PenieHue IKcnepuMeHTAJIBHBIX 32124 MO 1

1 TeMme ""Pacno3HaBaHue I1acCTMACC M BOJIOKOH"

10 O0001meHne U cucTeMATH3alUsl M3YYEHHOI0 MaTepuaJia 1o 1

2 TeMe "'BbicOKOMOJIeKYIsIDHBIE cOeMHEeHus "

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KVIACC

N KoauuecTBO yacon DJIeKTPOHHBbIE
; Jara uudposbie
n/ | Tema ypoka Kontposbn IpakTHYeCKH
I Bcero bie pagoTh: ¢ padoTer HU3yUYeHus o0pa3oBaTe/ibHbIE
pecypchl
Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH dJIeMeHT. M30TorbI 1
2 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIEC UKCIIA 1
3 Knaccudukanus XuMuuecKkux 3J€eMeHToB (s-, p-, d-, f- |
AJIEMEHTHI)
4 Pacnipenenenre >eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1
5 DNeKTpOHHBIE KOHPUTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM 1
1 BO3OYXKJIEHHOM COCTOSTHUHM
6 DOneKTpOHHBIE KOH(PUTYpAITUH HOHOB. 1
DIIEKTPOOTPUIIATETHLHOCTD
[Tepuoanueckuii 3akoH u [lepuoanyeckasi cucrema
7 xuMmudeckux daeMeHToB 1. Y. MenaeneeBa, CBA3b C 1
COBPEMEHHOM TEOPHUEH CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB
8 1 00pa3yeMbIX UMM IPOCTHIX U CIOXKHBIX BEIIECTB 10 TPyIIam 1
U MepHoJIaM
9 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1
Bubl xumudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs
10 KOBAJICHTHOH CBs13U. BogopoaHas cBa3b. MexXMOJEKyIIpHbIE 1
B3aHMOJICHCTBHSA
BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b
11 ANIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C X T€OMETPUYECKUM 1
CTPOCHHEM
12 [IpeacraBneHuss 0 KOMIUIEKCHBIX COEIMHEHUSIX: COCTaB U 1




HOMEHKJIaTypa

BemiecTBa MOJIEKYIAPHOTO U HEMOJIEKYISIPHOTO CTPOECHHUS.

13 THuIbI KPUCTANINYECKUX PEIIETOK U CBOMCTBA BEILIECTB

14 [Tonsarue o aucnepcHbix cucremax. [Ipeacrasnenue o
KOJUJIOMJIHBIX PacTBOpax

s HctuHHBIE pacTBOPHI: HACKHIIICHHBIE U HEHACKIIIICHHEIE,
pacTBOpuMOCTh. KpucTtammoruaparsl

16 CriocoObl BbIpakeHUsI KOHIIEHTPAIUU pacTBOPOB

17 Pemrenue 3agau ¢ ucnosib30BaHMEM MOHSATUH ""MaccoBas 1075
pacTBOPEHHOTO BemiecTBa", "MoJIsipHast KOHIIEHTparus"

18 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB

19 Cucremarusanus u 000011eHre 3HAHUT 110 TeMe
KonTpoabHasi padora mo temam ""CtpoeHue aToma.

20 Iepuonuyeckuii 3axon u [lepuoaunyeckas cucrema
xummnuyeckux 3jaemMenToB JI. U. Menneneena', "Ctpoenue
BenlecTBa. MHorooopasue BemecTB'

Knaccudukanus XuMuueckux peakiiuii B HEOPraHUIeCKON 1

’1 OpPraHMYEeCKON XMMHUU. 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;
3aKOH COXPaHEHUs U NPEBPALLECHUS SHEPTUH IPU XUMUYECKUX
peakuusx

” TennoBsie 3¢ dexThl XuMudyeckux peakiuii. TepMoxumuueckue
ypaBHEHUS

3 Bbluncnenus o ypaBHeHUAM XMMHUYECKUX PEaKUUN U
TEPMOXUMHUYECKUM YPaBHEHUSIM

24 CKOpoCTh XMMUYECKOH peakIuu, €€ 3aBUCUMOCTb OT
pasnuuHbIX (hakTopoB. Katanus u katanuzatopbl

25 ['oMoreHHbI€ ¥ reTeporeHHbIE peaKInu

26 MpakTuyeckas paGora Ne 1 no Teme "Biusinue pasandubix GpakTopos




HA CKOPOCTb XUMHU4eCKOil peakuun"

OO6patuMebie 1 HEOOpATUMBIE PEaKIIUU. XUMUYECKOE

27 1
paBHOBecHE

28 IpakTnyeckasi padora Ne 2 o teme ""Biausinue paziudnbix pakropon 1
HA M0JI0KeHHe XUMHYeCKOro papHoBecus "

79 DnekrponuTudeckas auccouuanus. CuabHbIe U cradbie |
AMeKTpOoJUThI. CTeneHb JUCCOIHAIIIN

30 HNonnoe npousseaenue Boabl. Cpeaa BOJIHBIX paCTBOPOB. |
Bonoponusriit nokazarens (pH) pactBopa

31 IM'maponns coneil. Peaknuu, npoTekaronye B pacTBOpax 1
AIEKTPOJIUTOB

3 IIpakTHyeckast padora Ne 3 o Teme "XumMuyeckue peakuuu B 1
pacTBOpax JIeKTPOJIUTOB"

13 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakinK. BaxkHeimme |
OKHCJIMTEIN U BOCCTAHOBUTEIHN

34 MeTtop 37eKTpOHHOTO (3JIEKTOHHO-UOHHOT0) Oananca 1

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB 1

36 Pemenue 3a1a4 pa3auyHbIX TUTIOB 1

37 Pemienue 3a1a4 pa3auyHbIX TUTIOB 1

33 CucreMaTusanus M 00001IeHHe 3HAHUH 110 TeMe |
"XumMunyeckue peakuuun'

39 KontpoabHas pa6ora no teme " XumMuyeckue peakuun' 1
[Tonoxenue HemeraioB B [lepuonnueckoit cucreme

40 XUMUYEeCKUX d1eMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH 1
CTpoeHHs uX aToMOB. DHU3nUecKkne CBONCTBA HEMETAIIOB

A1 AnnoTponus HeMeTauIoB (Ha MpUMepe KUCIOPOia, CePHI, 1
docdopa u yraeponaa)

42 Bonopon: nonyuenue, pundeckie 1 XUMHUECKHUE CBOICTBA. 1




IMappuast

["anoreHsl: HaAX0X/IEHUE B MIPUPOE, CIIOCOOBI TIOTyUEHHUS,

43 (bu3nyuecKrue U XUMUYECKUE CBOMCTBA

m l'anorenoBonopoasl. Baxunenime Kucaopoacoaepxxamnime
COEJIMHEHUS TaJIOTCHOB

45 JlabopaTopHbIe U TPOMBIIIEHHBIE CIIOCOOBI TTOTyYEHUS
rajoreHoB. [ I[puMeHeHue raloreHoB U UX COSTMHEHU I

46 IIpakTnueckas padora Ne 4. PemieHue 3KcnepuMeHTAJIBHBIX 32124 110
Teme ""T"anorennt"
Kucnopon: mabopaTtopHbie ¥ TPOMBIIIIEHHBIE CTIOCOOBI

47 nostyueHusi, Gpuznyeckue U XuMudeckue cpoiictsa. O30H.
[IpumeneHnne KucaIopoaa u 030Ha

48 Oxcuzpl ¥ NEPOKCUIBI

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB

50 Cepa: Hax0OXJIeHHE B PUPOJIC, CITOCOOBI TOJTyUEHHUSI,
(hr3UYeCKre 1 XUMUYECKHE CBOMCTBA

51 CepoBonopo, cyabhumbt

50 Kucnoponconepxamue coenuaenus cepbl. OcoOeHHOCTH
CBOMCTB CEpHOM KHCJIOTHI

53 [IpakTuyeckas padora Ne 5. PenieHue IKcnepUMEHTAJIBHBIX 32124 MO
Teme ""Cepa u eé coennHeHus"

54 A30T: HaX0Xk/I€HUE B MPUPOJIE, CIIOCOOBI MOTyYEHUS,
(hM3UYEeCKUe U XUMHUYECKUE CBOMCTBA. AMMMAK, HUTPHIBI

55 Kucnoponaconepxkamue coenuaenus az3ota. OCOOEHHOCTH
CBOMCTB a30THOW KUCIIOTHI

56 [IpumeHeHne a30Ta v €ro CoeIMHEHU. A30THbIE yI0OpeHus

57 docdop: HaxXOXKIEHHE B IPUPOJE, CIOCOOBI MOTYUCHHUS,

¢u3nyeckue u xumuuyeckue coiicrsa. docdusl u pochun




Oxcunsl hocdopa, pochopconepxarmue kuciaotsl. Comun

58 .
(dhochopHOIi KHCITOTHI

59 [Tpumenenne docdopa u ero coequnenuii. PochopHsie
yInoOpeHus

60 IIpakTnyeckas padora Ne 6. Pemienne 3kcnepuMeHTAJIBHBIX 321249 10
Teme ""A3oT u pocdop u ux coenHeHus"
VYrnepoa: HaXxoJIeHUE B IPUPOJIE, aJNIOTPOITHBIE

61 MoAupUKAIH; PU3NUECKUE U XMMUUECKHUE CBOMCTBA,
MIPUMEHEHUE

& Oxkcun yranepona(Il), okeun yrinepona(IV), yronsHas kuciora u
e€ commn

63 Pemenue 3aaa4 pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxJieHue B IPUPOJE, CIIOCOOBI MOTy4eHuS,
¢buznyeckue U XuMUYeckre CBOMCTBA

65 Oxkcun kpemausa(IV), kpeMHUEBAST KHCIIOTA, CUITHKATHI

66 [Ipumenenne kpeMHHs U ero coenuHeHui. CTekIo, ero
MOJIyueHue, BUbI CTEKIa

67 Pemenue 3a1a4 pa3aiuyHbIX TUTIOB

63 CucreMaTusanus M 00001IeHHe 3HAHUH 110 TeMe
"Hemertasibl"

69 KontpoabsHas pa6ora no teme "Hemerasibr"

70 AHaJIU3 pe3yJIbTATOB KOHTPOJbHON PadoThl, KOPPeKI U
omuooK
[Tonoxenue meramoB B [lepuoanyeckoil cucteMe XUMHUYECKHX

71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS IIEKTPOHHBIX 0007I0UYEK
aTOMOB METAJJIOB

7 O6mue dpusznyueckue cBoiicTBa MeTaioB. [Ipumenenue

MCTAaJlJIOB B 6I>ITy N TCXHUKEC




73

CmaBsl MetauioB. Kopposust meramion

74 Pewrenue 3ana4 pa3an4HbIX TUIIOB

75 DNEKTPOXUMHUYECKUN Psijl HAallpsDKEHUH MeTaiioB. O0mue
CTIOCOOBI OJTYIEHHUSI METAJIOB
Oomas xapakTepuctuka MmetayuioB IA-rpymmer [lepuoanyueckoit

76 CUCTEMBI XUMHYECKHUX MIEMEHTOB. HaTpuii u Kaymii:
MoJIyueHue, PU3NYecKue U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBHIX BEUIECTB U UX COCAUHEHUN
O6mras xapaktepuctuka MetamioB IIA-rpymnmnbt

77 [Teproanueckoi CUCTEMbI XUMUYECKUX AIEMEHTOB. Maruuii u
KaJbIUi: oJydeHue, pru3ndeckue u XMuMUYECKnue CBOMCTBA,
IIPUMEHEHHE MTPOCTHIX BEUIECTB U UX COCTUHEHUN

78 XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS

79 AIOMUHMI: TIOJTydeHue, pu3ndeckue U XUMUYECKUE CBOMCTBA,
IIPUMCHEHHE

20 AmMdoTepHbIe CBOMICTBA OKCHA ¥ THIPOKCHUIA ATTFOMUHUSA,
TUAPOKCOKOMIIIIEKCH] AIIOMUHUS, UX IIPUMEHEHUE

81 Pemienue 3a1a4 pa3auyHbIX TUTIOB

82 [IpakTuyeckas padora Ne 7. PenieHue IKCepUMEHTAJIBHBIX 32124 MO
Teme '"MeTa/uIbl INIABHBIX NOArpynn''

23 OO11ast xapakTepuCTUKA METaJUI0B MOOOYHbIX noarpynin (b-
rpymnn) [lepuoauueckoii cucTeMbl XUMHUYECKUX HJIEMEHTOB

84 du3nyecKkue 1 XMMUYECKHE CBOMCTBA XPOMa U €T0
COCIMHEHUH, UX IPUMEHEHHE

25 Baxneiimue coennaenns maprasua. [lepmanranar kanus, ero
OKHCIIUTEIbHBIE CBOWCTBA

26 dusnuecKre 1 XMUMHUUYECKHUE CBOMCTBA JKelle3a U €T0

COCIUHEHUH. HonyquI/Ie " NPpUMCHCHUC CIIABOB KEJIC3a




Du3nUecKne U XUMHUYECCKHE CBOMCTBA MEIU U €€ COCIMHCHUIM,

87
UX IPUMEHEHUE

28 DuU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U €70
COCIMHEHUH, NX TpUMEHEHUE. [ MIPOKCOKOMIIIIEKCHI ITUHKA

39 IIpakTnyeckas padora Ne 8. PemieHue 3kcnepuMeHTAJIBHBIX 32124 110
Teme '"MeTaJuibl 000OYHBIX OATrpynm"

90 Pemenue 3a1a4 pa3nnyHbIX TUIIOB

01 O0001IeHNe U CHCTEMATH3AIUA U3YUYEHHOT0 MaTepuaJia 1o
Teme "Mertaniabl"

92 KonTpoabHast padora nmo teme "Metasuibl"

93 AHaJau3 pe3yJIbTATOB KOHTPOJIbHON padoThl, KOppPeKL U
oIMOOK
Ponp xumun B o6ecrieueHuu yCTOMYUBOTO pPa3BUTHS

94 yenoBeuecTBa. [loHATHE 0 HAYYHBIX METOAAX UCCIIEIOBAHUS
BEIIECTB
Hayunble npuHIMIIBI OpraHu3alud XUMHUYECKOTO

95 pou3BoJicTBa. [IpoMbllIeHHBIE CITOCOOBI OTYyYEHUS
Ba)KHEHUIIIMX BEILIECTB

96 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOILEH Cpeibl U €ro
MOCJIE/ICTBUSA

97 XuMUS U 3I0pOBbE YeJIOBEKA. JIeKapCTBEHHBIE CPE/ICTBA

08 Xumus nuim. Poas xumun B o0ecriedeHu MUIeBOr
0€301acCHOCTH

99 Kocmernueckue u napdromMepHbie cpeacTBa. beiToBas Xumus

10 XUMHS B CTPOUTENHCTBE. BaskHeilllne cTpouTeNbHbIE U

0 KOHCTPYKIIMOHHBIE MaTepHUAaJIbI

10 XUMHUS B CEIBCKOM X03siicTBe. Oprannyeckre 1 MUHepaIbHbIe

1 ynoOpeHus




10
2

CucreMaTusauusa M 00001IeHHEe 3HAHUHA M0 TeMe

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

102
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