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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMMa 1o XMMHUHU Ha ypOBHE CpeJiHero oouiero o0pa3zoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3ylbTaTaM  OCBOoeHHUs  (enepanbHOM — 0OpazoBaTelbHON
nporpammel cpennero obmero odpazoBanus (DOOII COO), npencrapinennbix B DenepaibHOM
roCyJapCTBEHHOM oOpa3oBaresibHOM yupexaeHuu . crangapre COO, ¢ yuérom Konuenuuun
npenojaBaHus ydyeOHOro mnpeaMmera «Xumus» B o0pa3oBaHMM opraHuszaumii Poccuiickoi
denepanyy, peanu3yroUMX 00pa3oBaTelbHbIE IPOrpaMMbl, W OCHOBHBIX IPUHIMIIOB
«Crpaterun pa3BuTus BocnuTaHusi B Poccuiickoit ®enepauuu Ha nepuon no 2025 ropa»
(Pacnopspxenne ocHOBHBIX MPUHIUIIOB PD ot 29.05.2015 Ne 996 - p.).

XumHs Ha YpOBHE YIIIyOJCHHOTO W3yUYEHHsI 3aHUMAET PEIIalolee MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus ywammxcs 10-11 kmaccos. U3yuenune mnpenmera,
peanu3yeMoro B ycioBusx Ju(p(HEpeHIUPOBAHHOTO, MPOGUIBHOTO OOYyYeHUs, HANPABJICHO Ha
obecrieueHrne 0011€00pa30BaTENILHOM W OOMIEKYIBTYPHOW IMOJATOTOBKH BBIMTYCKHUKOB IIIKOJI,
HEOOXOUMBIX JUTS afalTallid UX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HU B COIIMYME, a TAKIKE
JUTSL TIPOJIOJDKEHUST OOydYeHUsI B OpraHHM3aIisaX Mpo(ecCHOHATLHOTO 00pa30BaHUs, B KOTOPBIX
XUMHS SBJISICTCS OJJTHOW M3 IPUOPUTETHBIX JUCIUTUINH. .

B mporpaMmMe 1no XuUMHM Ha3HAau€HHE IpeAMeTa «XUMHUS» IMOJIy4aeT HOJIPOOHYIO
WHTEPOpPETALMI0O B  COOTBETCTBUM C OCHOBHbIMM  mnojoxeHusmu @I'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIel, COJEp)KaHUs, pe3ylbTaroB oOydeHus u TpeOoBaHUM K
BBIITYCKHMKAM TOJArOTOBKU BBITYCKHMKOB. CBUIETEIBCTBA TOrO, YTO CIEAYIOIIME NMPOTrPaMMBbl
BBITNOJHAIOT XUMUYECKUE (PYHKIIUH:

MH(OPMaLlMOHHO-METOUYECKAsl, MPEAOCTaBICHUE KOTOpOM oOecredynBaeT MOIydeHHe
OpEeICTaBICHUs O NpeaMeTe, COJIEepKaHWU, OOIIed CcTpaTerud OOy4YeHMs, BOCIMTAaHUS U
o0yudeHuns 00ydaroluxcsl B paMKax MpeaMeTa, U3y4aeMoro B paMKax JaHHOTO Ipouiis;

OpPraHM3allMOHHO-IUIAHUPYIOLIas,  IMpEAroyararonas  ONpeleleHue:  OpraHu3aluu
CTPYKTYpUPOBAHHUS U TIOCIIEI0BATEILHOTO U3yYEHHUSI HCXOJHOIO MaTepHralia, KOJIMUYEeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOAX0Abl K (OPMHUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcsi B paMKax HTOrOBOM
aTTecTaluu B GopMe eMHOTO roCy1apCTBEHHOI0 SK3aMeHa M0 XUMHUH.

[Tporpamma asst yriyOIeHHOTO U3Y4EHUS] XUMHH:

yCTaHaBJIMBAET NHBAPUAHTHOE MIPEIMETHOE COJIEpKAHUE, 00513aTeIbHOE AT U3YYEHUs B
paMKax oOTJenpHOro mnpoduisd, obOecrieuynBaeT CTAOWIBHOCTh M CTPYKTYPHPOBAHUE €ro Io
KJIaccaM, OCHOBHBIM COZIEp KATEIbHBIM JIMHUAM/pa3/ienaM Kypca;

JlaeT IPUMEPHOE pacCIpeleeHue TEKYILIEr0 BPEMEHU, PEKOMEHIYEMOIO Ul U3Y4eHUs
IIEPBOM TEMBI;

npejiaraeT MpUMEpHYIO MOCIe10BaTeIbHOCTh U3yUeHHs y4eOHOro Marepuaia ¢ yuéToM
JIOTHKU MIOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;



JlaeT MeToIMYECKyH0 MHTEpPIpPETAlUI0 Lelned U 3aJad HU3Y4YeHHs IIpeiIMeTa Ha
yrayOnE€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEIHEro OOIIEero
o0pa3oBaHMs, CONEPKATEIbHBIX XapAKTEPUCTHUK OCHOBHBIX PE3YJIbTaTOB OCBOEHMSI OCHOBHOM
00pa3oBaTeNbHOI MpOorpaMMbl CpelHero oouero o0pazoBaHus (JINYHOCTHBIX, METANIPEAMETHBIX,
IPEIMETHBIX), @ TaKK€ C YYETOM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIbHBIX JAECHCTBUM.
00y4aroIerocsi o OCBOCHHIO COEPKaHUS MPEAMETA.

[Io Bcem Ha3BaHHBIM MO3ULKAM B TMPOrpaMMe IO XHUMHH IPEAyCMOTpeHa
IPEEMCTBEHHOCTh C OOydYeHHeM XHMHUM Ha YypOBHE HadajbHOro oOmiero obOpa3oBaHus. 3a
3aBHCHUMOCTBIO YCTAaHOBJIEHHOW MpOrpamMMbl [0 XUMHH 00s3aTeIbHONW (MHBApUAHTHON)
COCTABIISIIONICH COJZEpKaHUsI Kypca NpenMeTra «XUMHUsS» OCTaeTCs BO3MOXKHOCTH BBIOOpa €ro
BapHaTUBHON COCTABJIAIOINIEH, KOTOpask TOJIKHA ONPEAEIATHCS B COOTBETCTBUU C HaIlpaBJICHUEM
KOHKPETHOTO POoQHIIsi 00ydeHHUS.

B coorBerctBuM ¢ koHuentyainbHbiMU mnonoxeHusmMu PI'OC COO o HazHaueHUU
peaMeToB 0a30BOT0 M yriay0iaEHHOTO ypOoBHEH B cucTemMe nu(depeHIIMPOBAaHHOTO OOYYCHHS Ha
YpOBHE CpeJHEero 0011ero oopa3oBaHusi XUMHS Ha YPOBHE YIIIyOJIEHHOTO U3yUEHHUs HAlpaBlieHa
Ha TIOJyYeHHE MPEEMCTBEHHOCTHU C TOCTIEAYIONINM 3TallOM XUMUYECKOT0 00pa30BaHus B paMKax
U3yYEHHs] €CTECTBEHHO-HAYYHBIX WM JMCHUIUIMHAPHBIX TUCHUIUIMH B By3aX. M OPTaHU3AIMIX
cpenHero mnpoecCHoHaTbHOrO 00pa3oBaHusA. B 3Toil cBsi3W u3ydeHue mpenMera «XHUMHUD)
OPUEHTHPOBAHO HCKJIIOYMTENFHO HA pacIIUpeHue U YIIayOlleHHe TEOpEeTHYECKOW U
MPAKTUYECKON MOATOTOBKH OOYyYaroOUIMXCs, BHIOPABIIUX OINpeAeTeHHbINH mpoduins o0ydyeHus, B
TOM YHCJIE C MEPCHEKTHBHON MOCIEIOBATEIBHOCTBIO MOIYYEHUSI XUMUYECKOTO 00pa30BaHUs B
OpraHu3anusaxX npodeccuoHarTbHOr0 00pa30BaHUs. TFOOOBb K 3TOMY,

CocTraBigmuUMH npeaMeTa «XUMUsS» Ha YpOBHE YriayOJEHHOTO HM3YUEHHUsS SIBIISIOTCS
yrayOnéHnele Kypebl — «Opranuueckas xumus» u «OOmas u HeopraHudeckas xumus». [lpu
MOJIXOJIE PAacCMATPUBAIOTCS OTOOP H OpraHU3alusi CTPYKTYpPHOTO COJCp)KaHUsS, KypC B
nporpaMmme 1o xuMuu 3a ocHoBy BkiIoueH B @I'OC COO B HacTOAIIUX pa3IUuusix 0a30BOro u
yriayOJIeHHOTO YPOBHEHN U3yUEHUS MOJI0KEHUS MPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOmmas M HeopraHU4ecKas
XUMHSA» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
W3Y4YEHUI0 TIpeIMeTa. DTa CUCTeMa 3HaHuM TpedyeT 0053aTeNbHOTO0 TEOPETUUYECKOTO
JIOTIOJTHEHMS, TO3BOJISIOIIETO OCO3HAaHHO OCBOUTH OOJbLIMHA 00BEM  (aKTOJIOTHUECKOTO
MmaTtepuaina. Tak, Ha yriayOJI€HHOM YypOBHE HMEETCS BO3MOXKHOCTb H3YyUEHHUs IIpPEIMETa,
00€CIeYeHHOT0 3HAYUTEIBHOIO YBEIMUYCHHUs 00bEMa 3HaHUM 00 3JIEMEHTAPHBIX JIEMEHTaX U
CBOMCTBaxX MX CBSI3€M HAa OCHOBAHWU PACUIMPEHUS U YIiayOJeHMs MpPECTaBICHUM O CTPOEHUU
BEUIECTB, XUMUYECKUX CBA3CH M 3aKOHOMEPHOCTEHN NMPOTEKaHMs MOTOKAa, PacCMaTPHUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONW KUHETHUKU U TEPMOJUHAMUKHU. V3yueHne nepuoguueckoro 3akoHa u
Ilepuognueckoii  CHUCTEMBI ~ OCHOBHBIX  DJJEMEHTOB  OCHOBAaHO  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTaBICHUSIX O CTPOCHUH aroma. XMMHYEecKas CBS3b C TOYKaMU
OTIpeieNIeHUs] COCTOSIHUS U3MEHEHUH Npu ee 00pa30BaHMU U Pa3pyLICHUH, a TaKKe ¢ TOUYKaMHU
orpezieNieHus] COCTOSIHHMSI ee oOpas3oBaHus. M3ydeHue Tuma marepuaia BBIIOJHSET METOJBI,
IIPEJICTABICHHBIE B UIEKTPOXMMHUYECKUX IpOLECCaX M JJIEKTPOJIM3E€ pacIUIaBOB M PacTBOPOB
BellecTB. B kypce opraHnmueckod XMMHM TPU PACCMOTPEHUHU TPATUIUMOHHBIX CIIOCOOHOCTEMN
COeZIMHEHUs1 0co00e BHUMaHME YJENSETCS BOIPOCaM 3JIEKTPOHHBIX 3(P(EeKToB, 0 B3aMMHOM
BJIMSTHUM aTOMOB Ha MOJIEKYJIbl 1 MEXaHU3MBI.

Oco0oe 3HaueHNEe UMEET TO, YTO Ha COACPNKAHUH KypCOB XMMHUHU YTIyOJIEHHOTO YPOBHS
W3y4deHUs JUIsI KJIACCOB oOmpeaeNieHHOro mpoduiis (TJIaBHBIM 00pa3oM IO MX CTPYKType H
XapakTepy [OMOJHEHHWs K OOIel cucreMe NpPeaIMETHBIX 3HAaHUI) OKa3bIBAIOT BIIMSHUE



COOTBCTCTBYIOIIHC IMTPCAMCTHI. TaK, HaImpumep, B COACPIKaHUU NMTPCAMETOB IJIA 3aHSTUN XUMHKO-
¢dusudeckoro mpodwist 60O 3HAYCHUE OYAyT MMETh AJIEMEHTHI Y4eOHOro maTepuaia Io
obmeit xumun. [Ipu u3ydeHnn mpeaMera B JaHHOM CIIydae akIeHT OyJeT clielaH Ha OOIIHOCTH
METO/IOB IMO3HAHMS, OOUIHOCTh COJHEYHOH JHEPTUU U TEOPUH B XMUMHU U (PHU3HKE: aTOMHO-
MOJICKYJISIpHAsi Teopus (MOJIEKYJsipHAsh Teopus B (U3HKE), 3aKOHBI COXPAHCHHS MAacChl U
SHEPruH, 3aKOHBI TEPMOJWHAMHKH, JJICKTPOJIH3a, NPEICTABICHHUS O CTPOCHHU BEIICCTB. U

Jpyroe.

B T0 e Bpems B cozep)kaHHH MpeAMeTa ISl KIACCOB XUMHUKO-OMOJIOTHYECKOT0 MPOodus
OonbpMii  yoenbHBIM Bec OyneT HMeTh oOpraHuudeckas xumus. B srom cioyyae wumeercs
BO3MOXHOCTh JJIs1 O60siee 0OCTOSATENBHOTO XUMHUYECKOTO PACCMOTPEHHSI OPTaHU3AIMH KIIETKU
KaKk OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, HAlpUMeEp, TaKhe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMNUAbI, O€JKH, YIJIEBOJbI, HYKJIEHMHOBBIE KUCIOTHI U apyrue. Ilpu stom
3HAHUS O COCTaBE M CBOWCTBAX MPEACTABUTEIICH OCHOBHBIX KJIACCOB MPUBEICHBI JUISI U3yUCHUS
0c0o0eHHOCTEH MporeccoB GOTOCUHTE3A, TbIXAHHUS, TUICBAPCHHSL.

B mnane ¢dopmMupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTHYECKOI0 IPUMEHEHNs HAYYHbIX 3HAHUN U3y4EHUE IIpeIMeTa
«Xumus» Ha yri1yOJIEeHHOM YPOBHE, OCHOBaHHOM Ha
MEXIIPEIMETHBIX CBS3X C YYEOHBIMM IpEeIMETaMH, BXOAALIMMHM B COCTaB HPEAMETHBIX
obnacrell «EcTecTBeHHO-HayuyHble IpeaMeThD», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEpATypa.

[Tpr w3ydeHun ydeOHOrO mnpeamera «XUMHS» Ha YriyOJIEHHOM YpOBHE, a Takke Ha
ypoBHE 0a3oBOro u cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YypOBHE), IepBas
MEPBOCTENICHHAs WHHOBAIIMOHHOCTH SIBJIICTCS OCHOBOH OCHOB HAayKH XHMHH Kak 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUECKOTO YEIOBEKa M OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KYJBTYpHI. Pemienue 3Tol 3amaun Ha yriyOJeHHOM YpOBHE M3YYCHHS MPEAMETA MPEANOIaracT
JOCTH)KEHUE TAKUX LIEJIeH, KakK:

IIPEACTABIICHHBIE CTPYKTYPBl: O MaTEPUAIILHOM E€IUHCTBE MHUpPA, 3aKOHOMEPHOCTH U
IIO3HABAEMOCTh IIPUPOBI, 0 MECTE XMMUHU B CUCTEME COBPEMEHHON HAayKH M €€ BEAYyILNE POJIA B
o0OecrieyeHMH pa3BUTUS  4YeJoBedyecTBa: B  oOecreyeHMM MpoOieM  aJbTepHATHUBHOM,
HHEPreTUUECKON U MPOJOBOJBCTBEHHOW O€30MacCHOCTH, B PA3BUTHM MEIWLIMHBI, CO3/IaHUU
HOBBIX  MAaTe€pHajoB, HOBBIX MCTOYHUKHM SHEPrMM, B  OOECHEUEHHUH  Pa3yMHOIO
IPUPOJIONOIL30BaHUs, B MpEesiax MHPOBO33PEHMS] U OOILIEH KyJbTyphl UEIOBEKa, a TaKxkKe
HKOJIOTHUECKOr0 00OCHOBAaHHOTO OTHOIIEHUS K €T0 3/I0POBbIO U IPUPOAHOM cpene;

pa3BUTHE CHUCTEM 3HaHHM, OOOCHOBaHME KX HAa OCHOBE XUMHYECKUX HCTOUYHUKOB
€CTeCTBEHHO-HAYUYHOW KapTHHBI MUpa: (pyHIaMEHTAJIbHBIX OOBSICHEHUH, COTHEUHOW SHEPrUU U
TEOPUM XUMHUH, COBPEMEHHBIX NPEJCTABICHUNA O CTPOCHUSAX BEIIECTB HA Pa3HBIX YPOBHAX —
aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaIMOJIEKYISIPHOM, O TEPMOJAUHAMUYECKUX U KUHETUYECKHUX
MPUHIUIIAX, TPOTEKaHUU YKOHOMUYECKOIO MOTEHIINAIA, 0 XUMUYECKUX PABHOBECHU, paCTBOPOB
U JUCHEPCHBIX  pa3MbIIUIEHUH, OOOCHOBABIIMX HAay4Hble MPUHIMIBI  XUMHUYECKOTO
IIPOU3BOICTBA;

CpeACTBa y OOYYarOLIMXCS OCO3HAHHOTO IOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
3HaHUU 1J11 0OBSCHEHUSI OCHOBHBIX HJAEH M MpoOJieM COBpPEMEHHOM XUMHH, JUIsl OObSICHEHUS U
IIPOTHO3UPOBAHUsSA, B COOTBETCTBUU C €CTECTBEHHO-HAYYHOU IIPUPOJOM; TPAMOTHOIO pELICHUs
npoOsieM, CBs3€il C XHUMHEH, NPOTHO3UPOBAHUS, aHAIM3a M OLEHOK C TOYKH 3pEHUs
0€30I1aCHOCTH MOCIEICTBUI OBITOBON M MPOU3BOJCTBEHHON JESTEILHOCTH YeJIOBEKa, CBA3aHHON
C XUMHUYECKUM IIPOU3BOJICTBOM, UCIOIb30BAaHUEM U MEPEPaOOTKOMN BEIIECTB;



YTJ'IY6JIGHI/IQ OpCACTABJICHHBIX O HAYYHBIX MCTOAAX II03HAHUA, HGO6XOI[I/IMBIX JJIA
npuoOpeTeHnsT YMEHUH, OPUEHTUPOBATHCS B MHPE BEIIECTB U OOBSICHEHWH, 0OOCHOBAaHWHE,
000CHOBaHHE MECTA B MMPUPOJIC, B MPAKTUICCKON ACSITEILHOCTH U TIOBCETHEBHOM KU3HU.

B mmane mnepBoodepenHON peanM3alMy  BOCHHUTATENBHBIX W Pa3BUBAIOMIMX  (DYHKIMNA
LEJIOCTHOCTU CHUCTEMBI CpeHero oluiero o0pa3oBaHus MMPU W3YYECHUU MpeAMeTa «XHUMHUsS» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TaKKUE LENU U 3a/1a4H, KakK:

BOCTIHTaHHE YOSKIEHHOCTH B MTO3HABAEMOCTH TPUPOJIBI, KPUTHKA MPOIEcca TBOPUYESCTBA
B 00JIACTH TEOPHHM M MPHUKJIAJHBIX MHPOBBIX HCCJICIOBAHUN B 00JaCTH XHMHH, METOJIbBI
BO33pPEHUSI, COOTBETCTBYIOIIAS COBPEMEHHOMY B3TJISIIY HAa Pa3BUTHE HAYKH,

pa3BUTHE MOTHBAIIMM K OOYYCHHMIO M ITO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCITUTAHUIO Ha OCHOBE (hOPMHUPOBAHUS OOIICUEIIOBEYCCKUX IEHHOCTEH;

pa3BHUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcsi, o0OecreueHne y HHUX CO3HATEIBHOTO OTHONICHHS K CaMOOOpa3OBaHUIO U
HEIPEPHIBHOMY 00pa30BaHHIO KAaK YCJIOBHIO YCIEIIHOH MpOodeCCHOHAIBLHOW M OOIIECTBEHHON
JESTEIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO M BEACHHS 3J0POBOTO o0Opasa
JKHA3HU,

YOPAaBJISIET YMEHUHM M HABBIKOB Pa3syMHOIO0 IPUPOAOIOJIb30BAHMS, PA3ZBUTHSA
COOCTBEHHOM KYJIbTYPBI, IPUOOPETEHHSI OTbITa OOIIECTBEHHO-TIOJIE3HOM ICATEIILHOCTH.

OOmiee 4uCiIO 4YacoB, MPEAYCMOTPEHHOE sl M3Y4YeHHsS XHMHHM Ha YIIIyOJIIEHHOM YpOBHE
cpemHero oomiero oopasoBanus, cocrabisger 204 gaca: B 10 xmacce — 102 (3 gaca B Heneno), B
11 kmacce — 102 (3 gaca B HezIedIo).

COJEPXXAHUE OBYYEHUSA

10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenMeT u 3HAaYeHWE OPraHMYECKON XHMMHH, MPEICTaBICHHME O MHOTHX oOpa3ax
W3MEPEHHBIX COCTMHEHUM.

OJEeKTpOHHOE  JIBWKEHHE  aToMa  NPOM30LUIO:  TPOMKOE M BO30YXAEHHOE
coctosiHue. BasleHTHBIE BO3MOXKHOCTH aToMa OKaXyTcs. XMMHUYEcKas CBsS3b B YKa3aHHBIX
coeuHeHusX. Tunpl ruOpuAM3alMM  aTOMHBIX — opOuTaneil 1o  cTopoHam. MeXaHU3MBI
0o0pa3oBaHMsl KOBAJIEHTHOW CBSI3M (OOMEHHBIH M JOHOPHO-aKLENTOPHBIN). TUIIBI mepeKphITUs
aTOMHBIX opOuTanei, o- M m-cBA3u. OAMHApHasA, JBOMHAs W TpoiHas cBs3b. CIoCOOHOCTH
paspbiBa cBs3ei B MoJieKyiax BemiecTB. [Ipeanoxkenne o cBOOOAHOM paauKaie, Hykieopuie u
aNIeKTpoduIIe.



Teopust pe3ynpTaTOB MONY4YEHHBIX pe3ynbratoB A.M. ByrnepoBa u  coBpeMeHHOE
IIPEJICTaBICHAE 0 MOJIEKYJIE. 3HaYECHHE IIPUBEICHHBIX pE3yJIbTaTOB
coeauHeHU. MONeKy sipHble U CTPYKTYpHBIE (opMyibl. CTpyKTypHBIE (HOPMYIIBI Pa3INYHBIX
BUJIOB: pa3BEpPHYTas, COKpAlICHHas, CKeneTHasd. M3omepusa. Bunel m3omepun: CTpyKTypHas,
POCTPaHCTBEHHAs. DICKTPOHHbIE 3((eKThl B  MOJEKyJax IOJYyYEHHBIX  Ppe3yJbTaToB
(MHAYKTHBHBIC U M€30MEPHBIC (D PEKTHI).

[IpencraBnenne o kinaccuduxanuu BemiecTs. [Ipeanokenne o  QyHKIMOHANBHON
rpymre. ['omonorusi. 'omonorudyeckue  psabl. CucTeMHasi ~ HOMEHKIIATypa  pe3yJIbTaToB
n3mepennii (MIOITAK) u TpuBHasibHBIe HA3BaHUS OT/ICIBHBIX MPEJICTaBUTEICH.

OcobeHHocTH n KJ'IaCCI/I(bI/IKaI_[I/IH YKa3aHHBIX nmokaszarejiei. OKUCIUTENBHO-
BOCCTAHOBUTCIIbHBIC COCTOsIHUA B OpFaHH‘{eCKOI;'I XHUMHUU.

OKCIIEpUMEHTAJIbHBIC METOJBI M3VUYCHMS BEIISCTB M WX NIPEBPAIICHHI: 03HAKOMIICHHE C
06p33HaMI/I IMMOJIYYCHHBIX BCHICCTB M MATCPHUAJIOB HAa WX OCHOBC, OIIBITHI IO IMMPEBPALICHHUIO
BCHICCTB IIpU HArpCBaHHUU (HHaBHeHI/Ie, 06erIPIBaHPIe u I‘OpeHI/IC), co3JlaHue Mojelei MOJICKYJI
HN3MCPACMBIX BCIICCTB.

Yriaesogopoabl.

Anxanel. ['oMosornueckuii  psii  ajikaHoB, oOmas  Qopmyrna, HOMEHKJIATypa |
u3oMepust. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII allkaHOB, Sp ° -rubpuau3anus
aTOMHBIX opOuTaliell BOKPYT, G-CBsA3b. PU3HUECKHE CBOMCTBA aJIKaHOB.

XvUMUYeCKue  CBOMCTBa  alkaHOB:  (QopMmbl  MpeoOpa3oBaHMs,  HM30MEPHU3ALUH,
JETUAPUPOBAHUS, IIUKIU3AINH, TUPOJIN3a, KpeKUHTa, Topenusd. [IpeacTaBieHne MexaHu3MoB Ha
¢dboHEe HEKOTOPOIi 3aMEHBI.

HaxoxaeHnue B mpuponac. CriocoOsbl MMOJIYYCHHA U IPUMCHCHUA aJIKAHOB.

[Muknoankanel. O6mas ¢opmyia, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CBOMCTB U
CBOMCTB MHUKpPOOPraHM3MOB (LMKJIONPOMNaH, LHUKJIOOyTaH) M OOBIYHBIX (LIMKJIONEHTaH,
[IUKJIOr€KCaH) IUKIJIOAIKaHOB. BO3MOXKXHOCTH MOJy4eHUsI M IPUMEHEHUS IUKIIOAIKAHOB.

Ankensl. ['oMonorudeckuii psj ajikeHoB, oOmmas GpopMyia, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJIKEHOB, Sp ?-TMOpUIM3allis ATOMHBIX OpOuTanen
BOKPYT, G- U T-CBsi3U. CTpyKTypHasi U reomerpuyeckas (Luc-TpaHc-) uzomepus. dusznueckue
CBOMCTBA aJKEHOB. XMMHYECKHUE CBOMCTBA: COCTOSHUSA NPU COEAMHEHUSX, NMPEBpPALICHUS B -
MTOJIMOHUS npu JIBOMHOM CBSI3H, MMOJIMMEPU3ALIUT u okucienus. [Ipasuio
MapxkoBuukoBa. KauecTBeHHbIe sIBIEHUS Ha JBOHHYIO CBs3b. CIOCOOBI MONYy4EeHUS U
MIPUMEHEHUS aJTKEHOB.

Anxanuensl. Knaccuduxarnus AIKaJUEHOB (compspkEHHBIE,
W30JIMPOBAHHEIC, KyMyaupogannvle ). OCOOEHHOCTH TPOSBICHUS W  TOJE3HBIE  CBOWMCTBA
CONpsDKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenus. [lommmepusanusa — CONPSIKEHHBIX
JnueHoB. CriocoObl MOTY4YeHUs U TPUMEHEHHS alKaIueHOB.

Anxunbl. ['oMonornueckuii  psin — ankuHOB, o00mas ¢opMyla, HOMEHKJIAaTypa |
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aIKHUHOB, SP-TMOPUIM3AIMS
aTOMHBIX opOuTaneil mnoBepHyTa. PU3NUecKUe CBOMCTBA AJIKMHOB. XMMUYECKHE CBOWCTBA!
Pexxum mnpucoenuHeHus, JUMEpU3allMM U TPUMEpPU3ALMU, OKHcIeHUs. KucioTHele cBoiicTBa



QIKMHOB, TPOSBISIOT KOHIEBYIO TpOHHYIO cBs3b. KauecTBeHHbIE pabOTBl MO TpOWHOU
cBs13u. CriocoObl OTy4eHUs U IPUMEHEHUS AJIKUHOB.

ApomaTtrueckue yrieBoaoposl (apeHsl). 'oMmoorudeckuii psia apeHos, obimas popmyia,
HOMEHKJIaTypa M  H30MepHsl. DJIIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE  MOJIEKYJ
Oensona. dusnueckue cBOWCTBa apeHOB. XMMUYECKUE CBOICTBa OEH30Jla U €ro TOMOJIOTOB:
npeBpameHust B OCH30JIbHBIN KOJIbLIE M YIIEBOAOPOAHBIN pasnKai, MPOLecChl MPUCOSINHEHHUS,
OKHCJIeHUs roMmosioros Oenzomna. [IpencraBienne 06 OpUEHTUPOBOYHOM JICHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIBLIE HA MPUMEPE AJTKUIIBHBIX PaJUKaIOB, KAPOOKCUIbHBIX, THIPOKCUIIBHBIX,
aMUHO- U HHUTPOTPYII, aToMOB rajoreHoB. Oco0eHHocTH cBoiicTBa ctupodia. [lonumepusanus
cTuposia. Bo3MOXKHOCTH MOTy4YeHHs U IPUMEHEHHS apOMaTUYECKUX YIIIE€BOIOPOIOB.

[Mpupoanstii ra3. [lomyraeie HedTsHBIE Ta3bl. HedTh u ee perucrpauns. KameHHslid yromib
U HOpoayKThl ero nepepabotku. CriocoObl mepepaboTKu HePTH: IEpPEeroHKa, KPEKUHT
(TepMUYeCKHid, KaTaduTU4YecKuii), pudopmunr, nuponus. [IpogykTel mepepaboTku HeDTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

I'eneTmueckas CBI3b MCKAY pa3JInYHbIMU KJIAaCCaMH YTJICBOJOPOIO0B.

ONEKTPOHHOE  CTPOEHUE TaJIOTEHIIPOU3BOJHBIX  YIJIEBOAOPOAOB. Peakinuum  3amMeHbl
rajoreHa Ha THAPOKCOTPYIIY, HUTPOIPYIIlYy , IUAHOTPYIIY , aMuHorpymnmy . JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO M CHUPTOBOrO  pacTtBopa  Imiénouu. Bzaumopeiicteue
JUTaJOreHAJIKaHOB ¢ MarHueM U [MHKOM. [IpemyiokeHne o0  METauI0OpraHHMYecKUX
coeuHeHusX . Mcnonap30BaHue rajloreHIPOU3BOIHBIX YIJIEBOAOPOJOB B OBITY, TEXHUKE U IpU
CHUHTE3€ XMMUYECKHX BEILECTB.

OKcliepUMEHTAIbHbIE METOJbl H3YYEHHUs] BEIIECTB M MX HOpPEBpallleHHi: Gpu3nueckue
CBOICTBa YTJIE€BOOPOJOB (PaCTBOPHMOCTH), KAUCCTBEHHbIE YIIICBOAOPO/IbI PA3IMYHBIX KJIACCOB
(oOecuBeurBaHMe OPOMHOM HITM HOJHOW BOJBI, paCTBOP MEpPMaHraHaTa Kallus, B3aUMOJICHCTBUE
aleTWJIeHa C aMMHauyHbIM pacTBOpoM okcujaa cepedpa(l)), kauecTBEHHOE OIpeneiIeHue u
KOHIIGHTPALUsi B METO/bl TOJY4YEHHUS STHJIEHAa M H3y4yeHHE €ro CBOWCTB, O3HAKOMIIEHHE C
xotekusivu - «HedTts» u  «Yromp», ¢ BbIOOpKaMH IJIACTMAcC, KaydyKOB M PE3HH,
MOJICIMPOBAaHUE MOJIEKYJT YTJIEBOJIOPOJIOB U TaJOT€HIIPOU3BOIHBIX YIIIEBOIOPOJIOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHun4e€CKue COCAMHECHUs.

[TpenensHble ogHOAaTOMHBIE CcHUpPThL. CTpOEHHE MOJEKYd (Ha OCHOBE METaHOoJa H
sTaHona). 'omonornyeckuit  psn, obmas  Qopmyna, M30Mepus, HOMEHKJIaTypa U
kjaccuukanus. @U3nveckre CBOMCTBA MPEIENIbHBIX OJHOATOMHBIX CHUPTOB. BompopoaHsie
CBSI3M MEXAYy MOJIEKyJaMH CHHPTOB. XUMHuUeckue cBoiictBa: CrnocoObl NpeodpazoBaHMs,
JNEerujpaTaliy, OKHUCIEHUS, B3aUMOACWCTBHUS C OpPraHMYECKMMH W HEOPraHMYECKUMU
kucinoraMu. KadecTBeHHas peaklids Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJA U METaHOJa
Ha OpraHu3Mm yenoBeka. CriocoObl MONTy4YeHHs U IPUMEHEHHUS OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa W u3oMepus. OCOOCHHOCTH OpraHu3Ma U TOJIE3HbBIE
CBOMCTBA.

MHoroaromMHbie CHUPTBHI — JTUIEHIIUKONb M TiaulepuH. OU3NUecKkue U XHUMHUYECKUe
cBoiicTBa: (opma NpEeBpalLICHUs, B3aUMOJIECHCTBHE C OPraHWYECKMMHU U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KayeCTBEHHasl peaklisi Ha MHOroaroMHble cnupthl. [IpencraBnenve MexaHusma
BKJIIOYAeT HYKJIeo(WIbHYIO 3aMeHy. [leificTBue Ha opranu3Mm udenoBeka. CriocoObl MoyuyeHHs U
MPUMEHEHHS MHOTOAaTOMHBIX CIIUPTOB.



@®enou. CTpoeHHE MOJIEKYN, B3aUMHOE BIMSHHE THIPOKCOTPYNI W OEH30JIbHOTO
snpa. Gusnueckue coiictBa denona. OcobeHHOCTH CBOMCTBA (heHosa. KauecTBeHHbIE SBIICHUS
Ha ¢denon. TokcnuHbIA ¢denon. CriocoOsr MIOJIy4EHUs u IPUMEHEHUs
¢denona. denonpopmanbaeruaHas CMOIA.

KapOoHuIbHBIE COCOUHEHHMS — QIbJETUAbBl W KETOHBIL. DJIIEKTPOHHOE CTPOEHUE
KapOOHMIIBHOM Tpynmbl. ['oMonornyeckue psabl albIeTHA0B U KETOHOB, oOmas ¢opmyna,
U30MepHUs W HOMeHKIaTypa. Pu3nueckue CBOMCTBA aIbIETMIOB U KETOHOB. XMMHUYECKHE
CBOICTBA aJIbJIETUJIOB U KETOHOB: Y CJIOBUS IIpUcoeAMHEHNs. OKHUCIEHUE allbJIerH10B, KAUYECTBO.
Cocrosiue anpaerngoB. CrocoObl OJy4eHHs U IPUMEHEHUS allbAETHI0B U KETOHOB.

OaHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH COAEPIKAHUS MOJIEKYI
KapOOHOBBIX KHCIOT. 3omMepusi W HoMeHKIartypa. @u3ndyeckrue CBONCTBA OIHOOCHOBHBIX
NpeleNbHBIX YIIEPOAHBIX KHUCIOT. BomoponHble CBS3M MEXIy MOJIEKYJIaMH KapOOHOBBIX
KHCIIOT. XUMUYECKHE CBOMCTBA: KHCIOTHBIE CBOWCTBA, peakius JTePUPUKALNNU, PEAKIUS C
MIPUMEHEHUEM YIJIE€BOAOPOJAHOTO paaukana. OcoGeHHOCTH CBONCTBa MYpPaBbUHOMN
KUCTOTHL. [ToHSATHE O MPOM3BOAHBIX KAPOOHOBBIX KUCIIOTaX — MPOCTHIX dpupax. MHOroodpasue
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOICTBA HEMpPENENbHBIX U apOMATHYECKUX KapOOHOBBIX
KHCIIOT, JTUKAPOOHOBBIX KHCIIOT, THIPOKCHKApOOHOBBIX KHCJOT. [IpencTaBuTenn BBICIIMX
KapOOHOBBIX KHCJIOT: cTeapuHoOBas, NaJIbMUTHUHOBAS, OJICUHOBASL, IUHOIE8A,
JUHOIeH06asi KACIOTHI. CIIOCOOBI TTOJTyUeHUS U TIPUMEHEHUST KapOOHOBBIX KHCIIOT.

Cnoxubple  >¢upsl. ['oMonornueckuid  psg, obmas  dopmyna,  u30Mepus U
HOMeHKJIaTypa. OU3NYeCKue U XUMHUUYECKHE CBOMCTBA: TUIIPOJIM3YETCS B KUCJIOW U IEIOYHOU

cpene.

XKupsl. Ctpoenue, ¢uznyeckue U XUMHYECKHE CBOICTBAa CHIIBHBI: THUAPOJIU3YIOTCS B
KUCIIOW W 1menouHoil cpene. OCOOEHHOCTH CBOICTBa COAEpIKALUX OCTaTKU HENpEeAETIbHBIX
AKHUPHBIX KUCIOT. JKUpBI B IpUpOJIE.

Mpk11a Kak TBCPAbIC BBICIIINEC Kap6OHOBBIe KHUCJIOTBI, UX MOIOIICC JIEHCTBHUE.

OO6mme xapakTepucTHKu mnposiBieHus. Kimaccupukamust mpoBoautcs (MOHO-, AM- U
nonucaxapuzbl). MoHocaxapusl: IJII0KO034,
bpykTO3a, rajakrosa , pudo3a , 1e30kcuprbdosa . Du3ndeckue CBONCTBA U MpeObIBAaHUE B
npupone. DorocuHTe3. XUMHUYECKHE CBOWCTBAa TIIOKO3bl: [leiicTBue mpu  ymoTpeOieHuu
CIIUPTOBBIX M AJIbJIETUAHON TPYII, CIIUPTOBOE M MOJKUCTOe OpokeHue. [I[puMeHeHne rimroKo3bl
MMEET 3HaueHHE JJs >KU3HENEATEeIbHOCTH opraHusma. Jlucaxapuapl: caxaposa, MajbTo3a
U J1akTo3a.. BoccTaHaBimmBaromnme u HEBOCCTaHABJINBAIOIINE nucaxapunbl. ['maponns
nucaxapunoB. Haxoxnenue B npupoae u npuMeHenue. [lonmcaxapuapl: Kpaxman, IJIUKOTEH U
nesutono3a. CTpoeHne MaKpOMOJIEKYJT KpaxMmajia, TJIUKOTeHa | IeJUTio03bl. dusnyeckue
CBOMCTBA KpaxMajia U LEJUII0JIO3bl. XMMUUYECKHE CBOMCTBA KpaxMmaia: THIpPOJIn3, KaUeCTBEHHAs
peakmusi ¢ HoaoM. XMMHUYECKHE CBOMCTBA IEJUIIOJIO3BL: THUAPOIN3, TOJYYeHHE SPUPOB
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIIEepUMEHTAILHBIE METOJbl M3YYEHHs BEIIECTB W WX MPEBPAIlEHUI: paCTBOPUMOCTh
pa3IMYHBIX CIMPTOB B BOJE, B3aWMOJCHCTBHE JTAaHOIA C HATPHEM, OKHUCIICHHWE 3THUJIOBOTO
CrupTa B ajbJETH] HA PACKAICHHONW METHOW TMPOBOJIOKE, OKHCIEHHE 3TUJIOBOTO CIHPTA
JTUXPOMATOM Kayiisl (BO3MOYKHO HCIOJIb30BaHUE BUICOMATEPHAIOB), KAUeCTBEHHBIC PEaKITUU Ha
anpaerunsl (¢ ruapokcuaom auamuncepedpa(l) ) u ruapoxcuaom meau(Il)), peakuus roumepruHa
¢ runpokcuiom menu(ll), xumrueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pPacTBOPEHHBIX TIIOK03 ¢ ruapokcuaoM Meau(1l), B3aumoaeiicTBue Kpaxmasia ¢ HOJAOM, PelIeHue




HKCIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CrupThl ¥ GpeHonb, «KapOooHoBbie KUCIOTHI. CI0XKHbIE
3(hupbI».

A30Tconepmamne OpraHu4eCKue COCAUMHCHHUSA.

AMHHBI —  OpraHMYecKHe TMpOM3BOJHBIE  aMMmuaku. Kimaccudukamuss  aMHHOB:
amudaTuyecKkue U apoOMaTUYECKUE; IEPBUYHBIC, BTOPUYHBIC U TpeTu4Hble. CTPOSHUE MOJIEKYIL,
obmas ¢dopmysa, U3oMepus, HOMEHKIATypa u (PU3UYECKHUE CBOMCTBA. XMMHUUYECKHE CBOWCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, AKHIMPOBAHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aMHUHOB C a30THCTOM KucjioTo. Cou alnKujIaMMOHUS.

AHWIMH  —  TPEACTaBUTEINb aMMHOBOIO  apomaruueckoro  psana. CtpoeHue
aHWwIMHA. B3auMHOe BIMsHUE TPYNIbl aTOMOB B MOJIeKyjdax aHuiInHa. OCOOEHHOCTH CBOWCTBA
anwmHa. KadecTBeHHbIE COCTOSHUST Ha aHWIMH. CocoObl  TONy4YeHUS W IPUMEHEHUs
anudarnyeckux aMuHOB. [lonyyenne anunuHa U3 HUTpoOEH30Ma.

AmuHokucnotsl. Homenkinarypa u nzomepus. OTaenbHbIe MpEICTaBUTENN o-
AMHMHOKHCIIOT: TIWINH, anaduH . Du3ndecKne CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
aMUHOKHCIIOT, TaKue Kak aM(OoTepHbIC COCITMHEHHUsI, pEaKIIUs MOJMKOHICHCAINK, 00pa30BaHue
MENTUIHON CBsi3H. buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsle Mnonumepsl. [lepBuyHas, BTOpUYHAsA M TPETHYHAsS CTPYKTYpBI
0enKoB. XMMHUECKHE CBOWCTBA COEJUHEHMN: THAPOIM3, JEHATypalus, KadeCTBEHHbIE
COCTOSIHUS Ha BEILECTBA.

OKCIIEPUMEHTAJILHBIE METOJbl M3YYEHUs BEUIECTB M WX NPEBPALICHUN: pACTBOPEHUE
OenKkoB B BOJIE, JE€HATypanusi OEJIKOB IPU HarpeBaHUM, LIBETHbIE (OPMBI OEJIKOB, PELICHHUE
DKCIEPUMEHTAIbHBIX 331a4 II0 TeMaM «A30TCOAEp)KALIUE OPraHUYECKUE COCOUHEHUS» U
«Pacrnio3HaHue NOJIy4eHHBIX COCITMHEHUI.

BBICOKOMOJICKyJIﬂprIe COCAMHCHUSA .

OCHOBHBIC IIOHATHUS XUMHH BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/If/'Ii MOHOMCp, HNOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHbL IIOJIMMCPU3AlNU, CPCAHAA MOJICKYJIAPHAA Macca. OcHoOBHBIE
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJISAPHBIX COCI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA V.

[TomumepHbie Matepuainsl. [Inactmaccel (MONMATUIIEH, HOJIUIIPOITUIIEH,
MOJIMBUHUIXJIOPH, MOJINCTUPOT, MOJIMMETUIIMETAaKpuIIar, MOJINKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tuin3anus u nepepaboTka riacTuka.

OnactoMepbl:  HATypajJbHBIH  KaydyyK, CHHTETMUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CHIIMKOHEI . Pe3uHa.

BosokHa: MCTOYHUKH (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH ¥ JIaBCaH).

[TomuMepsl crierMaIbHOTO HazHadeHHs (Te(I0H, KeBIap, AIEKTPOIPOBOISIINE TOTUMEPHI,
OunopasiaraeMbie MOJIUMEPHI) .

SKCHCDI/IMCHTaHBHHe METOJIbl M3YVUYSHMS BEIISCTB W HX IIPEBpaIlllCHUI: 03HAKOMIICHHE C
06p33HaMI/I MOABJICHUA HW HUCKYCCTBCHHBIX BOJIOKOH, INTAaCTMACC, Kay4yKOB, PCIICHUC
SKCHCPUMCHTAJILHBIX 3a/la4 110 TCMC «Pacmo3HaBaHue MIacTMacC U BOJIOKOH.




PacuérHble 3a1a4n.

Ha mnepexon wmomnekymsipHOi (GOpPMYINIbI OPraHUYECKHX COCAMHEHUH 110 MAaCCOBBIM
9JIeMEHTaM, BXOJSIIMM B €r0 COCTaB, HaXOXJICHHUE MOJEKYJIApHOU (OPMyIbl OpraHU4YEeCKHX
coequHeHUN 1Mo Macce (00BEMY) MPOMYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macchl,
00béMa) TPOAYKTOB W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBJICHHBIX, CTPYKTYpPHOH (opmyIbl
opraHmveckux BemecTB Ha (OCHOBaHHOE Ha €ro CBOWCTBE WIM CIOCO0E TOIYy4eHHs,
orpeziesieHue I0JIM Pe3yJibTaTa MPOAYyKTa OT TEOPETHUECKH BO3ZMOKHOTO.

MeXnpeIMETHRIC CBSA3H.

Peanuzanus MexInpenMETHBIX CBSI3ed NpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
IIOCPEJCTBOM HCIOJIb30BaHUS KaK OOLIMX €CTECTBEHHO-HAYUHBIX IOHATHM, TaK W MOHATHMH,
IIPOBOJIMMBIX B OTJEJIBHBIX IIPEAMETAX €CTECTBEHHO-HAY4YHOI'O LIUKIIA.

OO0me ecTeCTBEHHO-HAyYHbIC TOHSTHA: SIBICHHE, HAaydyHBId (pakT, rumoresa, TeOpwus,
3aKOH, aHaJIW3, CHHTE3, KiIaccUpUKalus, HaOIroAeHHE, U3MEpPEHHE, SKCIIEPUMEHT, MOJElNb,
MOJIETIMPOBaHUE.

®dusuka: MaTrepus, aToM, 3JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUN
YPOBEHb, BELIECTBO, Te€J0, OO0BEM, arperaTHoe COCTOSIHME BelIecTBa, (U3MYecKas Ccuia,
BEJIMYMHA U3MEPEHHUsI, CKOPOCTh, JHEPIUs, Macca.

buonorus: kieTka, opraHu3M, 3KocHcTeMa, onocdepa, MeTadoIM3M, HACICACTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA TUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, JbIXaHUEe, OCEJKH,
YIJIEBO/IBI, JKUPBI, HYKIICHHOBBIC KUCIOTHI, )EPMEHTHI.

Feorpa(bnﬂ: ITOJIC3HBIC NCKOIIACMBIC, TOILJIMBO.

TexHonorus: MMUIICBBIC MPOAYKTBI, OCHOBBI 3JOpPOBOI'O IHMTAaHUS, MOKIIHUC CPEACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XuMudeckuil anement. M3otomnbl. CTpoeHne 31eKTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUUYECKUE YPOBHU U YPOBHHU. ATOMHBIE
opoutanu. Kimaccudukarms XUMUYIECKUX 3JI€MEHTOB (s-, p-, d-, f-amemenTsi). Pactipenenenue
AJIEKTPOHOB MO ATOMHBIM OpOuTanam . DJeKTPOHHbIE KOH(PHUIypalud aTOMOB 3JIEMEHTOB
NepPBOro—4eTBEPTOro IMEpHoJa B OCHOBHOM U BO30YXJAEHHOM COCTOSIHUM, JJIEKTPOHHbBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATEIEHOCTb.

[lepnonnueckuit 3aKOH u [lepuoanueckas cUcTEMA C SJIEMEHTAMHU
I .. MenneneeBa. CBsA3b TEpHOIUYECKOTO 3akoHa U [lepmoamueckoil CHCTEMBI HCXOTHBIX



AJIEMEHTOB C COBPEMEHHOM TeOpHel BO3HMKHOBEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOWCTB 3JIEMEHTapHBIX AJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX BEILECTB I10
rpynmnam 4 nepuojam. 3HaueHue nepuoaunueckoro npasa JI.M1. Menzaeneesa.

XuMuueckas CBsI3b. Bunpr XUMHYECKON CBSI3U: KOBaJICHTHas, WOHHAas,
MeTajummyeckas. Mexanu3Mel o0OpazoBaHHs KOBaJICHTHOM CBSI3H: OOMEHHBIN
U JIOHOPHO-AKUENTOPHBIA. DHEpruss W JuiMHA CBs3U. [loJaspHOCTh, HANPaBIEHHOCTh U
HACHIIAEMOCTh KOBAJICHTHOU CBsA3U. KpaTtHbie cBsi3u. BomoponHas cBsa3b. MeXMOJIEKYISIpHbIE
B3aNMMOICHCTBHUS.

BanenTHOCTP M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBA3b 3JIEKTPOHHOM CTPYKTYpbI
MOJICKYJ C WX T€OMETPUYECKUM CTPOCHHEM (Ha OCHOBAaHUHM COCIMHEHHI JJIEMEHTOB BTOPOTO
nepuo/a).

HpC,I[CTaBJIeHI/IC (6] KOMIIJICKCHBIX COCOAUHCHUAX. Cocrasn KOMIIJICKCHOT'O HOHa:
KOMHHGKCOO6pa3OBaTCJIb, JIMTaHbI. 3HaueHUE KOMIIICKCHBIX COCIUHEHUH. HPGI[HO)KGHI/IC (o)
KOOpﬂHHaHHOHHOﬁ XHUMHU.

BemiectBa MOJEKyISIpHOTO U HEMOJEKYJISPHOTO BellecTBa. THIBI KPUCTATTHUECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tpennoxenne o aucnepcHbIX o0cyxieHusix. Mcrunubie pactBopsl. IlpencraBienue o
KOJIJIOUAHBIX pacTBOpax . CIoCOOHOCTH BBIPAXKEHMs COJEPIKAHUS PACTBOPOB: MaccoBas J0JIs
BEILIECTBA B PAacTBOpPE, MOJSIpHAs KOHIEHTpauus. HachllieHHbIE M HEHACBHIICHHBIE PAaCTBOPBHIL,
pactBopuMoOcTb. Kpucramoruaparst.

Krnaccudukanus ¥ HOMEHKJIaTypa HEOPTaHWMYECKHUX BEIIECTB. TpHBUAIIBHBIC Ha3BaHUS
OTZEJBHBIX MPEACTABUTENICH HEOPraHUUECKUX BEILIECTB.

Knaccugukanuss OCHOBHOTO MHIPEAMEHTa B HEOPraHWYECKOM M OpraHMYecKou
XUMHH. 3aKOH COXpPAaHEHMsI MaCCOBBIX BEILECTB; 3aKOH COXpPaHEHMs U MpeoOpa3oBaHUs SHEPTUU
Opu  JUHAMUYeCKUX  peakuusx. TemmoBble  3ddektsl  Bo3zneicTBus. TepMoxumuyeckue
YpaBHEHUS.

CKopocTh COCTOSIHUS, €€ 3aBUCUMOCTh OT pa3iuyHbIX (aKTopoB. ['OMOreHHsle U
reTeporeHHsle cocrosiHus. Katannus u karaam3aTopsl.

OOparaple ¥ HeoOpaTHUMbIe  COCTOSIHMS. XMMHUUYeckoe  paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecUs . DaKTOPhI, BIUSAIOIIME HA COCTOSHHE XUMHUYECKOTO pPABHOBECHS:
TeMIiepaTypa, JaBJICHUE M COJEP)KaHHE BEIIECTB, MPUCYTCTBYIONIUX B COCTOSHUU. [IpuHimm
JlelllaTens.

OnexTtponuTtnyeckass — auccouuanus. CuinbHble M cialOble  351eKTpoiuThl. CTeneHb
mucconuanuu. Cpencraa BOJHBIX pacTBOpPOB: KHMCIJIOTHAS, HEWUTpaibHasi,
menoyHas. Bogopoausiit  nokaszarens (pH) pactBopa. ['maponus coneil. Peakuun moHHOTO
oOMeHa.

OKHCIUTEIBHO-BOCCTAHOBUTEIBbHEIE cocTosSHUs. CTeneHb  okuciacHusA. OKUCIUTENh U
BOCCTaAaHOBHUTCIIb. Hpoueccm OKHCIICHHSI W BOCCTAHOBJICHUS. BaxHeHWIIne OKHCIUTSIH U
BOCCTaHOBHUTEIU. MeTox Oananca OajaHca. 3J'IeKTp0J'II/13 pPacTBOPOB U paCTBOPOB BCHICCTB.



OKCIIEPUMEHTAIbHBIE METObl M3YYEHHs] BEIIECTB M MX IPEBPALICHUMN: UCTIOIb30BAHKE
nepokcuga BenukoOpuranuu B pazpaboTKe KaTaau3aTopa, MOJENIN KPUCTAUIMYECKUX PEIIETOK,
IPOBE/ICHUE HMOHHOTO OOMEHa, ONpEeAETCHHE CpeIbl PACTBOPOB C IMOMOINBIO HHIMKATOPOB,
U3Y4YECHHE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTH XHMHUYECKOTO pEeXKHMa U TOJOXKEHHUE
XUMHUYECKOT'O0 PAaBHOBECHUSL.

HeopraﬂnquKaﬂ XUMMUA.

ITonoxenue HemeraiwioB B Ilepuogudeckont cucreme no snementaM .M. Menneneesa u
0COOEHHOCTH CHKaTHsI MX aTOMOB. PU3UYECKHEe CBOWCTBA HEMETAIJIOB. AJIJIOTPOIINS HEMETAJIJIOB
(TT0 mpUYMHE KUCIOpoAaa, cepbl, pochopa u Kuciopoaa).

BO,I[OpOI[. HOHy‘leHI/IC (1)I/IBI/I‘ICCKI/IX A XHAMHYECKHX CBOMCTB: p€akniun C METallaMu H
HEMCTaJIllaMH, BOCCTAaHOBUTCIIBHBIC CBOICTBA. FI/I,Z[pI/II[BI. TonauBHBIC PJIEMEHTHI.

["anorensl. HaxoxieHne B mpupoje, CHOCOObl MOMy4YeHHs, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa. ["asiorenBoiopoibl. Baxunermme KHUCIJIOPOJICOAEpIKALIIE COEIMHEHUS
rajioreHoB. JJabopatopHble U MPOMBIIIJIEHHBIE CHOCOOBI MOJydeHUs] TajnoreHoB. [IpuMenenune
rajioreHOB U UX COCAUHEHUM.

KI/ICJ'IOpOI[, O30H. .Ha60paTOpHLIC n IMPOMBIIIJICHHBIC CIIOCOOBI MMOJIYYCHH A
KucJjiopozaa. dusznyuecknue ¥ XUMUYECKHIE CBONCTBA U MNPUMCHCHHUC KHUCJIOPOJa U 030HA. OKCI/II[I)I
H IICPOKCHUBI.

Cepa. Haxoxnenne B MNpUpOAE, CIOCOOBI TONyYEHUsS, (PU3NICCKUE W XUMHUYCCKHC
coiictBa. CepoBonopona, cynbduasl. Oxcun cepoi(1V), oxcuna cepoi(VI). CepHuCTbIE U CepHBIE
KUCIOTBI U UX conu. OcoOOEHHOCTH CBOWCTBAa CEpHOM KUCHOTHL. [IpumeHeHne cepbl U HX
COEIMHEHUI.

Azot. HaxoxxeHue B mpupoje, CrocoObl MoiydyeHHs, (U3MYecKue U XUMHYECKHUe
cBoiicTBa. AMMHUaK, HUTpUIbL. OKCHIbI a30Ta. A30TUCTbIE M A30THCTBIE KHUCJIOTBI U HX
comu. OcoOeHHOCTH ~ CBOWCTBAa  a30THOM  KHUCIOTHL [IpuMmeHeHne  a3otra U €ro
coeIMHEHUI. A30THbIE y100peHusl.

®dochop. Haxoxaenue B mpupojie, CHOCOOBI TMONMy4YeHUs, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. ®ochunet  u  dochun. Oxcuapl  ¢docdopa, dochopHas Kucmora U ee
conu. [Ipumenenue gochopa u ero coequnennit. Pocdopusie y1oOpeHus.

VYraepon, HaxoxaeHHMe B INpupone. AJuloTponHble  Moauduxanuu. Gusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 0Opa3oBaHHBIX yriaepoioM. Okcun amomMuHus(1l),
OKCH]L Bo3ayxa(IV), yroJIbHAA KHCJIOTa u ee coJii. AKTUBHPOBAHHBIN
yrousib, aacopouus . dymnepensl, rpadeH, yriepoaHble HaHOTPYOkH . [[pumMeHeHHe NpOCThIX
BEIIIECTB, 00Pa30BAHHBIX YITIEPOJIOM U €r0 COeTMHEHHH.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MONMy4YeHHs, (PU3UUYECKHe U XUMHYECKHE
cBorictBa. Okcua kpemuusa(IV), kxpemMHueBast KUCIIOTa, CHIMKATHL. [[prMeHeHne KpeMHUSI U €ro
coenuHeHuil. CTEKII0, €ro NoJy4yeHue, BUJIbI CTEKJIA.

[Tonoxxenne matepuanos B [leproauueckoii cucteMe OCHOBHBIX 31eMEHTOB. Oco0eHHOCTH
COXpaHEHMsI DJIEKTPOHHOrO 000i0uka aToMoB MeTauioB. O0mue Qu3nueckue CBOICTBa
MmetauioB. [IpuMeHeHne MeTauioB B ObITY U MexaHH4ecKkoe 00opyaoBanue. CruiaBbl METaJLIOB.



DJEKTPOXUMHUECKUN psAJ HampsHKeHHBIX  MeTauioB. O0Imue CrocoObl  MOJTyYSHHS
METaJUIOB: THAPOMETAIUTYPIHsI, TMPOMETAILTYPIHUs, AEKTpOMeTaTyprus. [loHATHE 0 KOppO3uH
MeTauioB. CriocoOb! 3aIIUThI OT TPOIIUBKH.

O6mass  xapakrepuctuka  MetaiioB  [A-rpynmbel  [lepuoguueckold  CHUCTEMBI
aneMeHTOB. Harpuii u xanuii: nomydyenue, Gpu3nyeckrue U XMMUYECKUE CBOMCTBA, NPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas  xapakrepuctuka  MeramwioB  IIA-rpynmsl  Ilepuoauueckoit  cucTeMbl
9JIEMEHTOB. MarHUi W KajblMi: MOJlydyeHHe, (U3HYECKHMe M XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEHIECTB M HUX coenuHeHud. JKECTKOCTh BOXBI W CIIOCOOBI €&
OTrpaHUYECHUS.

ANIOMHHHHR: TIONy4eHHe, (U3NYECKHe U XMMHYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOrO
BEIIIECTBA U €ro coeiuHeHHs. AM(pOTEpHbIE CBOWCTBA OKCHAA M THAPOKCHJA BO3JCHCTBYIOT,
TUAPOKCOKOMIUIEKCHI ITOABEPTatOTCs BO3AEHCTBHUIO.

OO01as xapakTepuCcTHKa CUTHAJIOB yripaBieHus noarpynnoi (b-rpynmnoii) Ilepunoanueckoit
CHCTEMBbI UCXOJIHBIX 3JIEMEHTOB.

duznyeckue U XUMHUYECKUE CBOMCTBA XpOMa U €ro coeAMHEHUU. OKCUIBI U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u JUXpoOMaTbl, HX OKUCIUTEIbHBIC
cBoiicTBa. [loyueHue u npuMeHeHue Xxpoma.

®usznyeckue M XMMHYECKME CBOMCTBA MapraHlia M €ro COeJuHEHUH. Baxunenmmue
coenunenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€r0 OKHCIIUTEIbHBIE CBOWCTBA.

®dusnuecKue 1 XMMUUECKHE CBOMCTBA JKeJie3a U ero coequHeHn. OKCUIIBI, TUIPOKCUIBI 1
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumMeHeHNE Kene3a U ero CIIaBOB.

®dusnueckue U XMMUYECKUE CBOWCTBA MEIU U €€ coenquHeHui. [lomydueHne u npuMeHenue
JIEKApCTB U UX IPENnaparos.

I_[I/IHKZ MOJIy4YCHHEC, (I)I/I3I/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA. AM(I)OTepHLIe CBOMCTBaA OKCHuIa
W TUAPOKCHU A HUHKA, THAPOKCHUKOMIIJICKCHI IMHKA. HpI/IMeHeHI/Ie OWUHKa U €TI0 COC}II/IHGHI/II\/'I.

OKCIepUMEHTATbHbIC METOIbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHHUN: U3yYeHUEe 00pa3IioB
HEMETAIJIOB, TOpeHue cepwl, docdopa, xKeneza, MarHus B KUCIOPOJAE, U3YUYECHHE KOJJICKIIUU
«MeTamisl ¥ CIUIaBbD», B3AMMOJCHCTBHE HIEJOYHBIX U IIEJIOYHO3EMEIBHBIX METAIJIOB C BOJOU
(BOBMOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), B3aWMOJEWCTBHE IIMHKA U JKele3a C
pacTBOpamMu. KHUCJIOThI M WIEJIOYH, KAYECTBEHHBIE PEAKIMHA Ha HEOPraHWYECKUE AaHHOHBI,
KaTHOHBl BenmukoOpHUTaHMM M KaTHOHBI METAJJIOB, B3aUMOJEHCTBHE THAPOKCHAOB U IIMHKA C
pacTBOpaMM KHUCJIOT W IIEJIOYEH, SKCIIEpUMEHTANbHBIE 3a1aun 110 TeMaM «[ amorensn», «Cepa n
WX COSAMHEHUS», «A30T U (Hochop U UX COSAMHEHUS». », «MeTaTbl OCHOBHBIC MOATPYIIIBY,
«MeTamibl CONMPOTUBICHUS MOATPYIITHD.

XuUMHA U KU3HbD.
Ponp xumun B obecriedeHnH pa3BUTHUS deroBeuecTBa. [IpeanokeHne o HaydYHbIX METOAaxX

MMO3HaHHUA W MCETOAOJIOIrMM HAaYYHBIX I/ICCJ'IG}IOB&HH?I. HaquBIe IMPUHOMIIBI OpraHu3alnuu
XUMHYCCKOI'0 MpOU3BOJCTBA. HpOMLIIJ_IJ'ICHHLIC MCTObI IMMOJYUYCHUA OPraHUYCCKUX BCIICCTB (Ha



OCHOBE MIPOM3BOJACTBA aMMHUaKa, CEPHOM KHCIOThI, MeTaHoja). [[poMbIIIeHHbBIE METOAbI
MOJIyUYEHUSI METAIJIOB M CIUIaBOB. XMMHUECKOE 3arpsA3HEHHE OKpYXKAIoLell cpeipl U €ero
nocneAcTBrsl. Poib XuMUM B 00€CIICUeHUN SHEPTETUIECKON OE30TTaCHOCTH.

XuMus U© 30poBbe 4enoBeKa. JlekapcTBeHHble cpencTBa. [lpaBuna ucnonab3oBaHuUs
JIEKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B pa3BUTUN MEIULIMHBI.

XuMHS NPOJTYKTOB IUTAHUS: OCHOBHbIE KOMIIOHEHTHI, NMUIIEBbIe 100aBKU. Poib Xxumun B
oOecrieyeHnH OE30MACHOCTH MUILEBBIX MPOTYKTOB.

Kocmernueckue u mnapdromepnbie cpeactBa. beitoBas xumus. [IpaBuna Oe3omacHoro
UCIIOJIb30BaHUs CPEJICTB OBITOBOM XMMHUHU B TTIOBCETHEBHOM JKU3HH.

XuMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT, OETOH).
XuMus B cenbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEpPAJIbHbIE YJOOPEHHUSL.

COBpeMeHHHe KOHCTPYKIHUOHHBIC MaTCpHaJIbl, KpaCKH, CTCKJIO, KCpaMUKa. MaTCpI/IaJIBI
AJI1 3JICKTPOHUKH . HanoTtexnonoruu .

PacuérHbie 3a1a4n.

Pacuérel: Macca BemecTBa Wi 00bEM Ta3a IO U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macca
Wi 00bEM OJHOTO W3 NPUCYTCTBYIONIMX B XUMHUYSCKHX BEIIECTBAaX, Macchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOYKTOB, COCTOSHHE, €CIIM OJHO W3 BEIIECTB MMEET MPUMECH, MACChI
(00BEMma, KOJIMYECTBA BEILIECTBA) MPOIYKTa
. OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C OINpPEICIIEHHOW J0JIeH PacTBOPEHHOTO BEIIECTBA,
JIOJISl KOTOPOTO TOru0iia W MOJISIPHOW KOHIIEHTpAIlMM BEIIECTBA B PAacTBOpE, JOJS BBIXO/A
MPOJYKTA OT TEOPETUICCKU BO3MOKHOTO.

MeXXnpeaMETHBIE CBS3H.

Peanu3zanust MeXIpeIMETHBIX CBSI3€H MPH M3y4EeHUU OOIIeH U HEOPraHMYeCKOW XMMHU B
11 xnacce ocymiecTBiseTcs MOCPEACTBOM HCIOIb30BaHUS KaK €CTECTBEHHO-HAYUHBIX MOHSITHUH,
TaK U NOHATUMN, IPOBOJUMBIX B OTJIEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEeHHO-HAyUHbIE TOHSTHS: SIBICHHE, HAy4HBIM (hakT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTEe3, Kilaccu(ukanus, TNEpPUOIUYHOCTh, HAONIOJACHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOIEJIb, MOAEIIUPOBAHUE.

®uznka: maTtepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TONBl, PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUH YpOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBA, WJCAIbHBIN Ta3, (u3nyeckas Mepa, YMEpEeHHas Mepa,
CKOPOCTB, JHEPIHUs, Macca.

buonorus: KJICTKA, OpraHu3M, 3SKOCUCTEMA, 61/10C(bepa, MeTa6OJII/13M, Makpo- H
MHKPOIJICMCHTHI, 66J’IKI/I, JKUPBI, YIJIEBOJbI, HYKJICHHOBLIC KHCIIOTHI, Q)epMeHTBI, TOPMOHEI,
KpYroBOpOT BCIICCTB U ITOTOK SHCPIUH B SKOCUCTCMAX.

['eorpadusi: mosne3Hbie UCKOMAEMbIE, TOPHBIE MOPOIBI, TIOJIE3HBIE UCKOIMIAEMbIE, TOTUTHBRO,
pECYpCHI.



TexHomoruu: XxuMudecKkas MNPOMBIINIJICHHOCTb, MCTAJLITYPrusi, CTpPOUTCIIbHBIC MAaTCPUAJIbI,
CENbLCKOXO03ICTBEHHOE KOCMETHUYECKOC IIPOMU3BOJICTBO, nunieBas IMPOMBIINIJICHHOCTD,
q)apMaI_IeBTI/I‘IeCKaSI MNPOMBIIIJICHHOCTD, ITPOU3BOACTBO XUMHUYCCKUX IIPCIIaApaTOB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCpUajioB, JICKTPOHHA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOIUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBMM C CHUCTEMHO-AESTEIbHOCTHBIM IOAXOAOM B IOATANHBIX JHMYHOCTHBIX
pe3ysibTaTax OCBOCHHUS IMpeaMmera «XHMHS» Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
BBIJICJIAIOTCS  CIENYIOIME  COCTaBJISIOIME:  OCO3HAaHUE  OOy4aroIMMHUCS — POCCHMCKOMN
FPaXAAHCKOW  MJIEHTUYHOCTH; TOTOBHOCTb K  CaMOpAa3BUTHIO, CAMOCTOSATEIbHOCTH U
CaMOOIIPE/ICJICHUIO; HAJIMYME  MOTUBAllMM K  OOyY€HHIO; TOTOBHOCTh M CIIOCOOHOCTB
00y4aroluXCcsl yIpaBiIsITbCSl B YCIOBUSAX OOLICNIPUHATHIX HOPM M HOpPM IOBEAEHHUS; HAJMUKE
IIPaBOCO3HAHUS, [NIABHOW KYJIbTYpPbl; CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIC IIJIaHBI.

JlngHOCTHBIE PE3yNbTAThl OCBOCHMS MpeaMeTa «XUMUs» OTpaxkaroT chOpPMUPOBAHHOCTD
OIIBITA TMTO3HABATEILHON U MPAKTHYECKOW JCATEIILHOCTH OOYUYAIOIIMXCS B TIPOIIECCE Pean3aiiuu
00pa3oBaTenbHON AESTEIBHOCTH.

JlngHOCTHBIE PE3yNbTAThl OCBOCHMS MpeaMeTa «XUMUs» OTpaxkaroT chOpPMUPOBAHHOCTD
OTIbITA MMO3HABATENBHON U MPAKTUYECKOM JesATeNbHOCTH 00yUaIoUXcs B MPOIecce peann3aun
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM YUCIIE B YACTH:

1) BbIcLIEE OOpa3oBaHuUeE :

OCO3HAHHOCTh OOYYEHHsI MPUBOIUT K M3MEHEHHUIO MX KOHCTHUTYIHOHHBIX TPaB U IPaB,
coOII0IeHHsI 3aKOHA U MTPABOIIOPSIIKA;

MNpeaACTaBJICHUE O COLIHAJIBHBIX HOPMax MW IIpaBUjIaX MEKINYHOCTHBIX OTHOIICHUM B
KOJIJICKTUBEC;

ycuimsa K COBMECTHOM TBOp‘IGCKOfI ACATCIBHOCTHU IIPU CO3JAaHUH HAYYHBIX IIPOCKTOB,
PCIICHNHU HAYYHBIX W ITO3HABATCJIBHBIX 3a1a4, XUHMUYCCKHUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHUMATh U NPpUHHUMATh MOTUBBI, UACHU, JIOTUKY U apTYMCHTBI APYIrUX IIPpU
AHaJIN3€C Pa3JIMYHbIX BUJOB y‘IC6HOI>i JACATCIIBHOCTH,

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHAMHH;

Honnemea mnmponecca TBOPYECTBA B TCOPUAX W HNPAKTHUYCCKOM IMPUMCHCHHWHN XWMHHU,
OCO3HAHUEC TOro, 4TO B JaHHBIX o0iactu HAayYKH CCTb PC3YJIbTAThbl JJIUTCIbHBIX I/ICCJIC,HOBaHPlﬁ,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHBIX " IMMPAKTUKOB;



WHTEPEC U TO03HABATEIbHBIX MOTHBOB B TMIOJIYYEHHHU U TMOCJIEAYIOIIEM aHaJlIu3e
MH(OpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
MOpPaIbHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,

CIIOCOOHOCTH OLICHMUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUAMU, U IPUHHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYIACh Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

METOJI OLICHUBATh CBOE IOBEACHHUE U ITOCTYIIKA CBOMX TOBApHILEH C MO3ULMNM MOpaJIbHbIX
Y IIPAaBOBBIX HOPM U € YYETOM OCO3HAHUS MOCIIEACTBUM MIOCTYIIKOB;

4) popmupoBaHHe KyJbTYPbI 310POBbSI:

MOHMMAaHUE 3I0POBOTO M 0€30macHOro odpasa KU3HU, HEOOXOAMMOCTh OTBETCTBEHHOTO
OTHOIICHUA K COXPAaHCHHUIO IICUXUYCCKOT'O 3I0POBbA;

coOIoZIcCHUE TpaBWJI 0E30MacHOr0 OOpaIleHHs ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HH, B TPYIOBOH JIEATEILHOCTH;

NOHUMaHWE LEHHOCTeH MHIUBHIYaJbHOIO IIpaBa U KOJUIEKTUBHOIO 0€3011acHOro
IIOBEJICHUS B OTHOIIEHUH YI'PO3 3I0POBBIO U KU3HH JIIOJIEH;

OCO3HAHME TIOCIEACTBUI M HENPHUATHUS BPEAHBIX HpPUBBbIUEK (YHMOTpeOJeHHe anKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKONW JIeSTEILHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTaHOBKa Ha AaKTHBHOC Y4YaCTUC B PCHICHUH [MPAKTUYCCKUX 3aJaqd COHH&HBHOﬁ
HAIIPpaBJICHHOCTHU (B paMKax CBOCTO KJracca, IJ_IKOJ'ILI);

K MPAKTUYCCKOMY U3YUCHUIO HpO(I)eCCI/Iﬁ MI'HOBCHHOTO poOJa, B TOM YHCIIC Ha OCHOBC
MNPUMCHCHUA TPCIMETHBIX UHTCPCCOB 11O XMMUU;

O0opb0a 3a TpyH, 3a TPY/ U PE3YJIbTATHI TPYIOBOM EATETLHOCTH;

MOJXO0J K OCO3HAHHOMY BBIOOPY MHAMBHAYabHON TpaeKTOpuu oOpazoBaHusl, OymyIliei
HpO(l)GCCI/II/I " peajin3aliliid HOPMAJIbHBIX KU3HCHHBIX IIJIAHOB € YUCTOM JIMYHOCTHBIX MHTCPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U 00pa3a KU3HH 00IIECTBa;

6) 3KoJI0rMYeCcKoe BOCIIUTAHHE:

HKOJOTUYECKUM TPUOPUTET OTHOLIEHUH C TPUPOAON Kak HCTOUYHUK CYIIECTBOBAHUSA
’KU3HHU Ha 3eMIie;

NOHMMaHHE TIJI00AJbHOTO  XapakTepa HKOJOTHUECKUX MpoOJIeM, HKOJOTHYECKUX
HSKOHOMHUYECKHX IIPOLECCOB B COCTOSIHUU IPUPOAHON U COLMATIBHOU CpEIbl;



OCO3HAaHUS HEOOXOIUMOCTH MCIOJB30BaHUS JOCTHKCHUN XVUMHH ISl PEIICHUS BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;

AKTHUBHBIC HEMPUATHS, MPUHOCSIIIME BpEJ OKpYXKalouleil MpUpOAHON cpene, HaBBIKU
MPOTHO3UPOBAHUSA HKOJIOTHYECKUX TOCIACACTBUN MPEANPUHUMATENBCKOW JCATEIBHOCTH U
MPEIOTBPALICHUS HX;

MexayHapoIHbIi ~ Pa3BUTOIO  3KOJOIMYECKOI'O  MBILIUIEHHUS,  KYJIbTYpPbI,  OIbITa
JESATEIIbBHOCTH TIJIaBHOM HAIIPaBICHHOCTH, HABBIKOB PYKOBOJACTBA HMMHU B I103HABATEIbHOM,
KOMMYHHKaTUBHOH M  COLMAJbHOM IPAKTUKE, CIOCOOHOCTEM M  yMEHHH, aKTHBHO
MO/IEP’KUBAIOIINX HJICOJIOTHIO reMo(poOu;

7) HEHHOCTH HAYYHOI0 NO3HAHUSA:

MHPOBO33pEHUS, OOLICTIPUHATHIE COBPEMEHHBIE MOJAXOIbl K Ppa3BUTHIO HAyKH H
00OLIECTBEHHON IIPAKTHUKHY;

ITonnmanue CHGIII/I(bI/IKI/I XUMHU KaK HayKH, OCO3HaHUA €€ ICPCMCIICHHA B paMKax
HAaYyYHOI'O MBIIUICHUS, CO3daHUA LCJIOCTHOCTU IMPEACTABIICHUA 00 OKpYyKaromeM MUPE KaK O
CAWHCTBC IIpHUPOABI W YCJIOBCKA, B IIO3HAHUH 3aKOHOMepHOCTCﬁ n yCJIOBI/Iﬁ COXpaHCHUA
CCTCCTBCHHOI'O PABHOBCCHA,

yOEXKIEHHOCTH B 0CO00M MHHOBAIIMOHHOCTH XUMHH JJII COBPEMEHHOW IIUBUIIM3ALIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHON pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, B CBSI3W C Y€M BO3HMKAIOT MPOOJEMBI, CBSI3aHHBIE C Pa3BUTHEM YEJIOBEYECTBA —
PECYPCHOM, SHEPreTHUECKOMN, MUIIEBOH U MCTOYHUKOM 0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreYnBArOIINE YCIOBUS MPOTPECCHUBHOTO TPYyJa M AKOJIOTUU. KOM(MOPTHOUN JKU3HH KaXKIOTO
yjeHa oOIlIecTBa;

€CTECTBCHHO-HAYYHON TIPaMOTHOCTH: IIOHMMAaHWE€ NPUHLUIOB METOAOB IO3HAHUS,
NPUMEHEHHE B HAYYHBIX HayKaX, CIIOCOOHOCTH MOJIyyaTh 3HAHUS JUIS aHaiu3a U OOBSCHEHUS
NEPCIEKTUB OKPYXKAIOLIEr0 MHUPAa M IMPOUCXOMAIIUX B HEM M3MEHEHUN, HAaBBIKM JIEJIaTh
000CHOBAaHHbIE BBIBOJIbI Ha OCHOBE IOJYYEHMsI HAayyHBIX (akTOB U (PaKTUUYECKUE JaHHBIE C
L[EJIbI0 JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIILHO MCITOIb30BaTh XUMHUUYCCKHE 3HAHMS AJI1 pCIICHUA HpO6J’I€M
B CCTCCTBCHHBIX KM3HCHHBIX YCIIOBUAX,

MHTEPEC K TO3HAHUIO, UCCIIEI0BATENIBCKON AESITEIBHOCTH;
CHOCOOHOCTh M CHOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHHIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAaHUH 110 XUMUU B COOTBETCTBUU C >KMU3HEHHBIMU

MOTPEOHOCTAMU;

I/IHTCpCC K OCOOECHHOCTSIM Tpyda B pa3JIMYHbIX BHOaX HpO(bCCCHOHaHLHOﬁ ACATCIIBHOCTH.

METAINPEAMETPHBIE PE3YJ/IbTATDBI



MeranpeameTHele pe3yJbTaTbl OCBOCHHs IMPOrpaMM II0 XUMUU Ha YPOBHE CpPEIHErO
001rero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYArOIIMXCS MEKAUCLUIUIMHAPHBIE
(MexmpenMeTHbIe) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHBIX KapTUH MHpa
U creun(uKy METOIOB IO3HAHUS, BIMSHUE B HAYYHBIX HayKax (MaTepus, BEIECTBO, SHEPrus,
SBJICHHE, TpOIeCC, CHCTeMa, HAay4HbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOIIOIEHIE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCAJIbHBIE TEXHOJOTHYECKHE JEeUCTBHA (TTO3HABaTENbHBIE, KOMMYHHKATHBHBIC,
peryJsTHBHEIE), oOecriedeHne obecrieueHust (YHKIMOHAIBHONH TPAMOTHOCTH M COIHAIBHBIX
HaBBIKOB 00YYaOLINXCS;

CHOCOOHOCTH  OOYYaIOLIMXCS ~ HMCIOJIb30BaTh ~ OCBOGHHBIE  MEKIUCHUIUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHMBEPCAJIbHBIE TEXHUYECKHE ACUCTBHs B IO3HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE .

MeTaHpeI[MGTHI)IG PaSMBIIJICHUA PE3YJIbTAThI OBJIAACBAIOT YHHUBCPCAJIIbHBIMU y‘~IC6HI>IMI/I
IMO3HAaBATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCI'YJISITUBHBIMHA I[eI‘/JICTBI/IHMI/I.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE TEXHOJOTHYECKHE 1eiiCTBUS
1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMOCTOSITEJIFHO CQOPMYJIMPOBAaTh M aKTyaJIM3UpOBaTh Ipo0iieMy, paccMOTpeTh ee
BCECTOPOHHE;

OnpeaAC/IATL LCJIM ACATCIIBHOCTH, 3aJaBaTb IHApaMCTpbl W OIPCACIIATL KPUTCPUH HX
I[OCTI/I)KCHPlﬁ, COOTHOCHUTD PE3YIIbTAThI ACATCIBHOCTH C ITIOCTABJIICHHBIMHA BparaMu;

HCIIOJIB30BaTh IIPU OCBOCHUU 3HAHUM MMPUEMBI JIOTUYCCKOI'O MBIINUJICHUSA: ITOIYJISAPHBIC
XapaKTCPHBIC IIPpHU3HAKA MOHSITHMN n COXpaHATh nux B3aMMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHHS OTACIBbHBIX (baKTOB u O6’LCKTOB;

BBIOOpD OCHOBaHUN W KpUTEpPHEB IS HAIMOHAIBHBIX BEIIECTB M IKOHOMHUYECKOTO
00OCHOBAHHS;

COXPAHAIOTCA ITPUINHHO-CIICACTBCHHBIC CBA3U MCKAY U3y4aCMbIMU ABJICHHUAMU

CTPOUTHL JIOTHYCECKUC PACCYKIACHUA (I/IHJIYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/I}IM),
BBIABJIATE 3aKOHOMCPHOCTHU U IMMPOTHBOPECUYHA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BbIBOJbI U BBIBOJBI,

OPUMEHATHh B Ipolecce MO3HAHMS MCIIONb30BaTh B XMMUU CHUMBOJHMUYECKHE (3HAKOBBIC)
MoOJIeH, MpeoOpa3oBbIBaTh MOJIENbHbIE MPEICTaBICHUS — XMUMHMUYECKUH 3HAKOBBIA (CHMBOII)
AJIEMEHT, XUMHYECKYI0 (OpPMYIy, YpaBHEHHE XHUMHYECKOI'O COCTOSHUS — IpH 0OecreueHUH
TEOPETHUYECKUX IO3HABATEIBHBIX M IMPAKTUYECKMX 3a7a4, NPHUMEHSITh HAa3BAaHHbBIE MOJEIIbHbBIC
IIPEACTABJICHMS I ONIUCAHUS XapAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XapaKTep.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:



BJIaACTb OCHOBAMHU MCTOJ0OB HAYYHOI'O IMO3HAHUA BCUICCTB U YCTOP’IHHBOFO KJIIMMara,

dopMynHpoBaTh LEIH M 3aJa4d HCCIEIOBAHUS, UCIONb30BaTh IIOCTAaBICHHBIC U 3apaHee
c(OpMyIMpPOBAaHHBIE BOIPOCHl B KAayeCTBE WHCTPYMEHTa IIO3HAaHUS U OCHOBBI JJIS
(dbopMHpOBaHUS TUIIOTE3 B CTOPOHY MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

o0JyiaaTesib HAaBBIKOB CAMOCTOSITEILHOTO TJIAHUPOBAHMS W TMPOBEACHHUS YUYEHUUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIIEJIOBaHMS, HaAOMOJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pe3yibTar, (OPMYIHPOBaTh OOOOIIEHUS U JIeNaTh
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJIbTaTOB WCCIEIOBaHUS, MPEACTABIsAET COOOit
000CHOBaHHBIN OTUET O MPOJICJIaHHON padoTe;

HpI/IO6peCTI/I OIIBIT y‘IeHI/I‘l€CKOI\/’I I/ICCJ'IeI[OBaTCJ'IBCKOI‘/'I u HpOGKTHOfI JCATCIIBHOCTH,
00eCICYnTh BO3MOXKHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY MCTOAOB PCIICHHA
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B IIO3HAHUA.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B PA3jIMYHBIX HCTOYHUKAX MHGpopManuu (Hay4HO-TIOMYJIspHast
JauTepaTypa XHMHUYECKOIO COJEp)KaHUsA, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpPOBaTh MHGOPMALMIO PA3JIMYHBIX BHJOB M (OpM mpejacTaBieHus, OLICHUBATh €€
JI0Ka3aTeIbHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSATh pPa3IMYHbIE METOAbI HpPU TOUCKE U OTOOpe
nHpopmaluu, He0OX0AMMbIE ISl BBIMOJTHEHUS HAYUYHBIX 3a/1a4 OMPEICIICHHOTO TUIIA;

nproOpecTH OMBIT HCIOJIB30BaHM HWH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOpaTh ONTUMANbHYIO (OpMy HpeicTaBiIeHUs HH(DOpManuu (CXeMbl,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIH S3BIK B KayecTBE CpEACTBA IpH pPaboOTe € MEIUIMHCKUMHU
JAHHBIMH: TIPUMEHSTh MEXIIPEIMETHbIC ((PU3NYEeCKNe W MaTeMaTHYECKHE) 3HAKH U CHMBOJIBI,
dopmyibl, a00OpeBHaTyphl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA BUIUMOCTH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC TEXHOJOTUYECCKUE JeHCTBUA:

3a/1aBaTh BOIPOCHI 1O CYIIECTBYIONICH 00CYX/1aeMOi TeMe B X0JI€ Tuaiora u/uin
00CyXJIeHUs, BBICKAa3bIBATh UJEH, (DOPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCHUTEIHHO
BBITIOJTHEHHS TIPE]IJIOKEHHOMN 3a/1auu;

JIOCTUTAETCS C MPE3CHTAIMEN PEe3YyIbTAaTOB MO3HABATENIBHON AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOATEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMHU IIPU IPOBEIACHUM XUMHUYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICAOBAHUIO CBOWCTB H3y4aeMbBIX BEIIECTB,
peanu3anuu yaeOHOTO MpoeKTa, U (GOPMYITMPOBAHUHN BBIBOJIOB 1O PE3YJIbTaTaM MPOBEAEHHBIX
WCCJICTIOBAHHM ITyTeM COTJIACOBAHUS MO3UIIUI B X0O€ 00CYKIeHUs U OOMEHAa MHCHHUSIMH.



Pel"yJ’[ﬂTI/IBHLIe YHUBEPCAJIbHBIC TEXHOJOTNYECKUE JeHCTBHUA:

CaMOCTOSATENIHO IUIAHUPOBAaTh W U3y4yaTh CBOK II03HABATEILHYIO JICATEILHOCTD,
OIIPE/ICNIATh €€ IEIH M 331a4yd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
AJIrOpUT™M [[ef/'ICTBI/Iﬁ IIpU BBIIOJHCHHUU HAYYHBIX W HCCICAOBATCIBCKUX 3ajay, BBIGI/IpaTB
HanOoee 3G HeKTHBHBII CIIOCOO UX PEIICHUS ¢ YYETOM MOIY4YCHHs HOBBIX 3HAHHH O BELIECTBaX
U pabounx peaxIysix;

HN3YUYUTh CAMOKOHTPOJIb ACATCIPHOCTH HAa OCHOBE CaMOaHa/IM3a U CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHBIE pE3yNbTATHI MPOTPAMMBI OCBOEHHUS MO XMMHUU Ha yriayOJIEHHOM ypOBHE Ha
YPOBHE CpEeIHEro oOIero oO0pa3oBaHMs BKIIOYAIOT XapaKTEpHBbIE s Y4eOHOro MpeaMera
«XuMmus» Hay4YHbIC 3HAHUS, HABBIKU M METOBI JICUCTBUIN MO OCBOCHHIO, UX MPEOOPA30BAHUIO U
peoOpa3oBaHUI0 3HAHUHN, BUJIBI ACSITENBHOCTH O MOJYYEHUIO HOBBIX 3HAHUN U MpPUMEHEHUE
3HAHUM B Pa3JMYHBIX HAYYHBIX OCHOBAX. , @ TAKXKE B €CTECTBEHHBIX >KU3HEHHBIX YCIOBHSIX,
rpaHuIax ¢ XuMuen. B nporpamme o XUMUM NpeaIMETHBIE pe3yJIbTaThl IPEACTABIEHBI 110 TOJaM
W3y4YECHHUS.

10 KUIACC
[TpenmeTt pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckasi XUMHsD) OTPAKakoT:

c(OpPMHPOBAHHOCTb NPEACTABICHUN: O MECTe M BOIUIOIIEHHWH OPraHMYeCKOM XUMHH B
CUCTEME CTPYKTYpHOM HayKH, U €€ poJib B OOECIEYEeHMM pPa3BUTHS YEIOBEUYECTBA B paMKax
npo0jeM KIIOYeBOM, 3HEpreTMYeckod W MHUIIEeBON O0e30MacHOCTH, B Pa3BUTUM MEIHUIIMHBL,
CO3JaHMM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB OHHEPrHMHM, B YCIOBUAX Pa3yMHOTO
IPUPOJIONOIB30BAHUSA, B MEPEX0JIe€ MHUPOBO33PEHHUS U OOIIEH KyIbTyphl 4eloBeKa, a TaKkKe
HKOJIOTMYECKOTO 0OOCHOBAHHOTO OTHOLIEHMSI K €T0 3/10pOBbIO U MIPUPOIHOM cpesie;

cucreMa oOecredeHus: 3HaHU, KOTopast BKJIIOYaeT B ce0sl: OCHOBOIOJIAraroIiye MOHATHS —
XMUMHYCCKUI 3JIEMEHT, aToM, SAPO M DICKTPOHHAas 00oJiouka artoma, s-, P-, O-aroMHBIE
opOuTany, OKOHYATEIbHOE M BO30YXKIEHHOE COCTOSHUE aToMa, THOpUAM3ALUS aTOMHBIX
opOuTanel, MOH, MOJIEKYJA, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTh. , CTENEHb OKHCIEHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsI, MOJIIPHBIN 00BEM, YIIIEpOAHBINA CKeNeT, GyHKINOHATIbHAS
rpynna, pajaukai, CTpyKTypHble popmysibl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEJIETHBIE), H30MepUs

CTPYKTYpHass W  TPOCTPAHCTBEHHas  (reoOMeTpHuecKas,  OINTHYeCKas )),  HU30MEpHI,
TOMOJIOTHUECKUN PsAJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI- U a30TCOAEPIKAIUE OpraHNYEeCKHe
COCIMHEHUS, = MOHOMEp,  MOJHUMEp, CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC

COCTMHECHUS; TEOPUH, 3aKOHBI (mepuoandeckuii 3akoH JI. 1. MennaeneeBa, Teopust pusznyeckux
BemectB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHUsl BEILECTB, 3aKOH COXPAHEHHUS W TMpEBpaALICHUS
SHEPTUM TIPU DHEPTUYHBIX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33PEHUECKNE 3HAaHMS, apryMEHTUPOBAHHE B OCHOBE IIOHMMAaHUs NPUYMHHOCTH U



CHUCTEMHOCTh HETaTHMBHOTO BO3JEHCTBHS; NMPEICTABICHUSI O MeXaHu3MaxX (PU3nYecKoro
BO3JICUCTBUS, TEPMOJMHAMMYECKUX M KHHETUYECKHUX 3aKOHOMEPHOCTAX WX IPOTEKAaHHUS, O
B3alMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJEKyJaX (MHIYKTHBHBIH U ME30MEpPHBII
s dexrsl, opuentantsl [ u Il pona); dhakronoruueckue cBeeHus O CBOMCTBAX, COCTABE,

c(hOpMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHbIC MPHU3HAKU MOHATUH, COXPaHITh X
B3aUMOCBSI3b, COOTBETCTBYIOIINUE MOHATHUS MPU OMUCAHUU UCTIOJIH30BAHMS COCTaBa, CBOMCTBA U
CBOICTBA PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XMMUUECKYIO0 CUMBOJIMKY AJI1 COCTaBJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OIpeeIsieMbIX BEIIECTB;

COCTaBHUTh YPAaBHEHHSI U PACKPBITh HMX CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC
OPUHIUIBL C TMOMOIIBIO COCTaBjieHUs OanaHca OanaHca 3THX OaJaHCOB, METOJa HMOHHOTO
oOMeHa, MyTH COCTABJICHHS HX MOJHBIX U COKPALIEHHBIX UHBIX (OpM;

HU3TOTOBUTH MOJCIN MOJICKYJI XUMHUYCCKUX BCHICCTB IS UJINIFOCTpAalUU UX XUMHUYCCKOTO U
MMPOCTPAHCTBECHHOI'O COACPKAHMA,

c(OpMUPOBAHHOCTh YMEHUM: COXpaHEHHUE MPHUHAIKHOCTH HM3YYEHHBIX BEIIECTB MO UX
COCTaBY M CTPOCHHIO K OIPEACICHHOMY KIIACCY/TPYIIe COCIWHEHUH, JaBas UM Ha3BaHUE II0
cucremarnueckoit Homenknarype (MFOITAK) u npuBoas nmpu 3TOM TpuBHUaJIbHbIC Ha3BaHUS AJIs
OT/IENIbHBIX MPEJACTABUTENICH BEUIECTB (ITUJICH, alleTWIICH, TOJIYOJI, TIULEPUH, STUIICHTIIUKOIb,
denon). , hbopmanpaerui, aleTanbIerus, aleToH, MypaBbUHOBAs KUCJIOTA, YKCYyCHAs KUCJOTa,
CTCapUHOBAs, OJICHMHOBAs, MAaJTbMUTHHOBASs KHUCIIOTHI, TJUIUH, aJlaHUH, MalbT03a, (PYKTO3a,
AQHWINH, IUBUHII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OpMyIIMPOBAHHOCTh METOJIOB ONpEACNCHUSI BHIa XUMUYECKOW CBS3M B pe3ysbTarax
COeTMHEHUH (KOBaJICHTHAs! M HIOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBA3b);

ChopMHUpPOBAaHHOCTh IPUMEHEHUSI  TIOJIOKEHUH  TEOPUHM  XUMHUYECKHUX  BEIECTB
A. M. byrnepoBa 1151 00bSICHEHHSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT X COCTaBa U 3apsija;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh COCTaB, CTpOeHHE, (U3HYECKHUE U
XAMHMYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTEIEH Pa3IMUYHBIX KJIACCOB BEIIECTB, TAKUX Kak:
AJKaHOB, IHKJIOAJIKAHOB, AJIKEHOB, AJKAaJMEHOB, AJKWHOB, apOMaTUYECKUX YTIJIEBOJOPOJIOB,
CIIUPTOB, AQlbJETUIOB, KETOHOB, KAapOOHOBBIX KHCIOT, NPOCTBIX M CJOXKHBIX J(PHUPOB,
COJIEpXKAIINXCSI, HUITPOCOCTUHEHUI U aMHUHOB. , aMUHOKHUCIIOTHI, O€JIKU, BBIBOABI (MOHO-, AU- U
MOJIMCaxapubl), HWUIIOCTPUPOBATh TEHETHUECKYIO CBA3b MEXIYy HHMH COOTBETCTBYIOLIUM
YpaBHEHUEM C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

CdopmupoBaHHbIE METO/bI IOATBEPKIAIOT HAa KOHKPETHBIX IpUMEpax Xapakrep B
3aBHCUMOCTH OT KJIACCOBOM CIOCOOHOCTH PE3yJbTAaTOB MO KPATHOCTH M THUIy KOBAJIEHTHOU
CBSI3M (G- U T-CBSI31), B3AUMHOT'0 O0ILIEr0 aTOMOB U TPYII aTOMOB B MOJIEKYJIax;

c(OpMyYIMPOBAHHBIE XapaKTEPUCTHKH XapaKTE€pU30BaTh HMCTOYHUKH YIIJIEBOJIOPOJIHOTO
celppsi (He(dTh, MNPHUPOAHBIN Ta3, Yroib), CHOCOOBI €ro MnepepadoTKH U MPaKTUYECKOe
pUMEHEeHHE TIepepabOoTKU MPOTyKTOB;



c(OPMHPOBAHHOCTD BIAJCHUSI CHCTEMOW 3HAaHMH O eCTECTBEHHO-HAYYHBIX METO/ax
MO3HAHUS — HaAONIONEHUs, BIMSIHMS, MOJACIUPOBAHUSA, OJKCIHEPUMEHTE (pealbHOro U
MBICJICHHOT'0) Y TPAKTUKU TPUMEHEHUS ITUX 3HAHUH;

c()OPMUPOBAHHOCTh ~ METOJIOB  TPUMEHEHUS OCHOBHBIX  OIEpaIMii  MBICTUTEILHON
NESTEIbHOCTH — aHaJl3a U CUHTE3a, CpaBHEHHUs, OOOOLICHHS, CHUCTEMaTH3alluy, BBIABICHUS
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH — JUIsl U3YYEHHUsI CBOMCTB BELIECTB U IPUPOJIHBIX SBICHUM;

c(OPMHPOBAHHOCTh yYMEHUIl: BBISBIATh B3aMMOCBSI3b (YHJAAMEHTAIBHBIX 3HAHUH C
HNOHATUSAMM M TPEACTABICHUSAMHU JPYTrUX €CTECTBEHHO-HAay4yHbIX IIPEeAMETOB M Oolsee
OCO3HAaHHOT'O MIOHUMAHMs CYIIIHOCTH MaTEPUAIBHOIO €AMHCTBA MUPA, UCIIOIb30BaTh CUCTEMHBIE
3HaHUS 110 OPraHMYECKOW XUMUU JUIsl OOBSACHEHUS U NPOrHO3UPOBaHUS 0a30BOM, €CTECTBEHHO-
Hay4HOH IIPUPOLBL;

CdopMUpOBaHHOCTh YMEHMUIA: IPOBEICEHUE PACYETOB IO XUMHUYECKHUM (opmynam u
YPaBHEHUSM C HCIHOJb30BaHUEM (U3MUYECKUX BEIWYMH (Macca, OObEM Tras3a, KOJIUYECTBO
BEIIECTBA), XAPAKTEPHBIX BEIIECTB C KOJMYECTBEHHOW YaCThIO: PAcU€Thl MO HAXOXKICHHUIO
XUMHUYECKHX (DOPMYIT MO M3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTAPHBIX AJIEMEHTOB, MPOJTYKTOB
CoJIeprKalIiX ra3000pa3HbIe JIEMEHTHI. BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHUI: MIPOrHO3UPOBATh, AHAJU3UPOBATh U OLEHMBATH C MO3ULMN
0€30MacCHOCTH MOCIEICTBUN OBITOBON U IPOM3BOJCTBEHHOMN JESITEIbHOCTH YEJIOBEKA, CBA3aHHON
c nepepaOOTKON BEIIECTB, HCIOJIb30BaTh MOTyUYEHHbIE 3HAHUSA M TNPUHATHS TPAMOTHBIX
pelIeHUi B ONPEIeNIEHHBIX 001aCTAX, C XUMHEH;

chopMupoBaHHas YMEHHUMN: CAMOCTOSITEIBHO TUIAHUPOBATH M TPOBOIUTH XUMUYECKHMA
SKCIEPUMEHT (IIOJy4eHHWE M M3y4YeHHE OMpEACICHHBIX CBOICTB BELIECTB, KadeCTBO
YIJIEBOJOPOAOB  PA3IMYHBIX  KJIACCOB M KHUCIOPOACOJEPXKAIIMX  BEIECTB, pEILICHHE
9KCTIIEPUMEHTAIBHBIX 3a/la4 M0 PACIO3HABAHHMIO YKAa3aHHBIX BELIECTB) C COOJIIOJICHUEM IPABUII
Oe3omacHoro oOpalleHuss ¢ CcaMMMM BEleCTBaMU M JIaDOpaTOpHBIMU  HpUOOpamMu,
(dopMynMpoBaHUE  LENbHBIX  HCCIEAOBAaHUM, MOAJEPKUBaThb  pPa3IUYHbIE  pPe3yJbTaThl
SKCIICPUMCHTA, aHAJIU3UPOBATD U OLICHUBATHL UX NTOCTOBCPHOCTD,

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/1aTh MpaBUJIa SKOJIOTUYECKOIO MOBEACHHS B OBITY U TPYAOBOH JEATENbHOCTU B
LEIAX COXPAHEHUS CBOETO 3J0POBbs, OKPYKAKOLIEH NPUPOAHOW Cpeabl M JOCTHKECHUU €e
pa3BUTHSA;

OCO3HABaTh ONACHOCTh TOKCUYECKOI0 BO3JIEUCTBUS HA KUBBIE OPraHU3MBbI ONPEIEIEHHBIX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

AHAIIM3UPOBATE NPCUMYHICCTBO IMPHUMEHCHUSA MCETOJOB B HNPOMBIIUICHHOCTU H 6I>ITy C
TOYKH 3pCHUSA COOTHOIICHHA PHUCKA U ITOJIb3EI;

ChopMHUpPOBAaHHOCT,  YMEHHI: U3YYUTh  IICJICHANPABICHHBIH  TMOWCK  XUMHYECKOU
uH(pOpMallMK B PAa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
co3manus uHpopmaruu, VHTEpHET W JApyrue), TIIATEIbHO MPOAHATU3UPOBATH XUMUYECKYIO
uH(popMalrio, iepepadboTaTh €€ U UCTIOIB30BaTh B COOTBETCTBHH C 33JaHHON yueOHOU (OpMOii.



11 KUIIACC

[Tpenmert pe3ynbTaThl OCBOEHUS Kypca «O011ast U HeopraHuueckas XMMUs OTPakaroT !

c(OpMUPOBAHHOCTH MPEACTABICHUIN: O MaTEPUATILHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTHU U
MO3HABAEMOCTh TIOCIEACTBHIA TPHUPOABI, O MeCTe W OOOCHOBAaHMHM XHUMHH B CHCTEME
oOpa3ylomux HayK W €€ poiau B oOecleuyeHWH pa3BUTHSA, B oOecreuyeHUH Mpoliem
QTBTEPHATHUBHOW, DSHEPreTUYEeCKOW U IMPOJOBOJILCTBEHHOW OE30MacCHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/JaHMU HOBBIX MAaTEpUAJOB, HOBBIX HCTOUYHHUKH DSHEPIrUU, B OOeCIeueHUH
pPasyMHOTO MPUPOIOIOIB30BAHUS, B TIPE/IeIax MUPOBO33PEHUS M OOIIEH KyIbTyphl 4eJIOBEKa, a
TaK)Ke KOJIOTUYECKOr0 0O0CHOBAaHHOT'O OTHOLIEHHUSI K €T0 3JI0POBbIO U MIPUPOIHOI cpejie;

cucreMa obecredeHns: 3HaHU I, KOTopasi BKJIIOUaeT B ce0sl: OCHOBOIOJIAraroIue HOHATHS —
XMMHYECKUH 3JIEMEHT, aTOM, aTOM aToMa, U30TOIBI, 3JIeKTPOHHas 000J0dYka aToma, s-, p-, d-
aTOMHBbIE OpOUTANIH, IOCTOSIHHOE U BO30YXIEHHOE COCTOSIHUE aTOMA, TMOpUAM3alNs aTOMHBIX
opOuTanel, MOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTEHNEHb OKHCICHHUS,
XUMHUYECKasl CBS3b (KOBAJIEGHTHAs, MOHHAsA, MeTaJuIM4yecKas, BOJOPOJHAs), KpUCTaIM4ecKas
pCHIéTKa, XUMHNYECKas pcaKkuus, pacTBOpCHUC, OJICKTPOJINTHI, HEOJICKTPOJIUTHI,
JIEKTPOJIUTUYECKAs  JUCCOLMALUsA, CTENeHb JUCCOLMAlMM, BOJOPOJHBIA  IIOKa3aTelb,
OKHCITUTENb, BOCCTAHOBUTEINb, TEMIIEPATYpHBIH 3()(HEKT XUMHUECKOTO COCTOSHHS, CKOPOCTh
XUMHUYECKHH PEeXUM, XUMUYECKOE paBHOBecHE; TeopuH U 3aKOHbI (TEOPUs HJIEKTPOIUTHUECKOM
COLMAIM3alny, nepuoaudeckuid 3akoH aucc [[.M1. MenneneeBa, 3aKOH COXpPaHEHHsI MAaCChI
BEIIIECTBA, 3aKOH COXPAHEHMs W NPEBPALICHHs SHEPIUU IPU JAWHAMHUYECKUX PEAKLHUAX, 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB, 3aKOH IOPUIUUYECKON MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XUMHUH, MUPOBO33pEHUECKUE 3HAHUS, 0OOCHOBAaHHE B OCHOBE ITOHUMAaHMsI IPUYMHHOCTU U
CUCTCMHOCTH JKOHOMHUUYCCKOTO HAaIIpaBJICHUA; COBPCMCHHBIC TMPCACTABICHHUA O CTPOCHUU
BEIIIECTB Ha aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YpPOBHSIX; IPEICTABICHUE O
MEXaHUYCCKUX MEXaHHu3Max, TCPMOANHAMHUYCCKUX
Y KMHETUYECKNX 3aKOHOMEPHOCTEW MX NPOTEKaHUs, O XMMHUYECKHUX PAaBHOBECHUSX, pacTBOpax U
JUCIIEPCHBIX Pa3MBIIUIEHUAX; (AKTOJOTHYECKUE CBEJCHHUS O CBOMCTBAX, COCTABE, MOIYYEHUH U
0€30I1aCHOM HCIOJIb30BAHUN OPraHMYECKMX HEOPraHWYECKUX BEILIECTB B OBITY M MPAKTUYECKON
JACATCIIbHOCTH Y€JIOBCKaA, obocHOBaIHU HAaYYHBIC TPUHIUIIBI XUMHUYCCKOTO ITPOU3BOACTBA,

c(OpMHUPOBAHHOCTh YMEHMI: BBIABISATh XapaKTepHbIE MPU3HAKU IMOHSATHH, COXPaHATh UX
B3aUMOCBSI3b, COOTBETCTBYIOILME ITIOHATHUS IIPU ONUCAHUU HEOPraHMYECKUX BEIIECTB M HX
IIPEBPAILECHUI;

ChopMupOBaHHOCTH METOJIOB MCIIOJIB30BaTh XUMHUUYECKYIO CUMBOJIUKY JJIsl COCTAaBIICHMS
dopMyn BemecTB M (QyHIaMEHTAIbHBIX (YHJIAMEHTAJIbHBIX 3JIEMEHTOB, CHCTEMAaTHYECKYIO
HoMeHKkatypy (MFOITAK) u TpuBHanbHble Ha3BaHUS 3JEMEHTapHBIX BELIECTB;

C(I)OpMYJ'II/IpOBaHBI MCTOIBI OIPCACIICHUA BaAJICHTHOCTHU U CTCTICHU OKUCJICHUA XUMHUYCCKUX
9JICMCHTOB B COCIHUHCHUAX, XUMHYCCKHI BUJ CBsA3U (KOBaJ'IeHTHaSI, HWOHHAas, METalIn4dYecKasd,
BO,Z[OpOI[HaH), THII KpI/ICTaHHI/I‘{CCKOﬁ peHléTKI/I KOHKPETHOTO BCIICCTBA,

c(hopMyJIMpOBaHA XapaKTEPUCTHKA 3aBHCHMOCTH CBONCTB BEIIECTB OT XUMHYECKOTO BHIA
CBS3M U TUMNA KPUCTALIUYECKON PEMIETKH, OOMEHHOTO M JOHOPHO-aKIENTOPHOTO MEXaHHW3MOB
00pa3zoBaHMs KOBAJIEHTHOM CBSI3H;



c(OPMHPOBAHHOCTh YMEHHMIA: KJIaCCU(PUIIMPOBATh: HEOPraHMYECKUE BEIIECTBA I0 UX
COCTaBY, XMMHUYECKHE CBOMCTBA 10 PA3JIIMYHBIM BO3ACUCTBUAM (YUCIIY U COCTaBY pEarupyrommx
BEIIECTB, TEIUIOBOMY 3((EeKTy, ¢ y4eTOM CTENEHH OKHCICHHS 3JIEMEHTOB, OOpaTHON CBS3H,
pa3IMYHBIX KaTalu3aTOPOB U JIPYTHX); CAMOCTOSITENIbHBIN BRIOOp OCHOBAaHUI U KpUTEpUEB IS
KJIacCcU(pUKALUN U3Y9aeMBbIX BEIIECTB MO MPUPOJHBIM U HKOJIOTHUECKUM (PaKTOpaM;

CdopMupoBaHHOCTH PaCKpBIBAET CMBICT Tepuoaudeckoro 3akoHa JI. . MenneneeBa u
BBIBECTH €I'0 CUCTEMATH3UPYIOUIYI0, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIHUIO;

c(OpMHUPOBAHHOCTh YMEHHIl: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
OCHOBHBIX  JJIEMEHTOB  II€PBOrO—4YETBEPTOro  mnepuoAoB  llepuoamyeckoid  cUCTEMBI
.. MenneneeBa, HCNONb3Yysl IOHATUA «IHEPreTUYECKUE YPOBHH», «IHEPreTUUYECKUE
HOJyPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIN», «OCHOBHOE M BO30YXKAEHHOE SHEPreTUYCCKUE
COCTOSIHUSI aTOMay; OOBSICHUTh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWMCTB JJIEMEHTOB M HX
coeMHEeHUN 1o nepuojaM u rpymnmnam [lepruoanueckon cucremsl . . MeHneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE BEILIECTB UX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh  YMEHHUU: XapaKTepU30BaTh (OMHCHIBATh) OOIIME XUMHUYECKUE
CBOIICTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOHN CBSI3U
MEXIYy HEOPraHMYEeCKHMMH BEIICCTBAMH C TIIOMOIIBI0 COOTBETCTBYIOIIECTO (HU3HUECKOTO
BO3JICHCTBHS,

chopMUpOBaHHAS CIOCOOHOCTh PACKPBITHS CYIIHOCTH: OKMCIIMTEILHO-
BOCCTAHOBUTEJIBHBIX METOJIOB ITyTeM COCTaBJICHHUS OamaHca OanaHca 3THX aKTHBOB; CIIOCO0
HOHHOTO OOMEHAa COCTaBJICHHS HX IIOJHBIX M COKPAIIEHHBIX HOHHBIX (OPM; KHOIIKA
TUIPOJIN3a; BHE3AITHOE KOMILIEKCOOOpa3oBaHue (10 MPHHIIMITY THAPOKCOKOMILIEKCOB IIMHKA U
BO3JICUCTBUS);

c(OPMYITHPOBAaHBI METOJIbl OOBSICHEHUSI 3aKOHOMEPHOCTEH MPOTCKAHHUS YKOHOMHYECKOTO
apdekra ¢ ydéToOM WX XaPaAKTCPUCTUK XaAPAKTEPUCTHK, XapakTepa H3MEHEHHS CKOPOCTH
XUMHYECKOTO COCTOSHUSI B 3aBHCHUMOCTH OT pa3lIUYHBIX (AKTOpOB, a TakkKe Xapakrepa
CMEIICHUS XWUMHUYECKOTO PABHOBECHS TI10]] BIMSHHEM BHENTHUX BO3JCHCTBUN (TIPUHITUTI
JlellaTens);

chopMyTUpPOBaHHBIE XAPAKTEPUCTUKHU , OMPEICISIONINE XapaKTep XUMHUYECKUX SIBJICHUM,
reHepanusi Ha OCHOBE NPOMBIIUICHHOTO TONYYEHUS CEPHOM KHUCIOThI, aMMHaKd, OOIIMX
HAay4YHbIX HAYYHBIX XHMHUYECKHX MPOAYKTOB; MPEUMYIIECTBO MPUMEHEHUS HEOPraHUYECKUX
BEIIIECTB B MPOMBIIINIEHHOCTH U OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCKA U TOJIb3bI;

CdopmupoBanHas cucTeMa BJIQJICHUS 3HAHUSAMHU O METOAaX HAYYHOTO TMO3HAHHS
MPEANOCHUIOK MPUPOJIBI — HAOMIOJACHUE, U3MEPEHUE, MOJISTMPOBAHNE, IKCTIEPUMEHT (peasbHbIN
W MBICIEHHBII), NpPUMEHEHWE B HAYYHBIX HayKax, METOAbl NPUMEHEHUs H3THUX
3HAHUHW TPH DKCIEPUMEHTAIHPHOM TPOBEIEHUN BEIIECTB W OOOCHOBAHHE TEOPETHUYECKHUX
MPEAIIOCHUIOK, MPEANOJIAraéMOro MECTa B NMPUPOJE, TPAKTUUECKON AEATEIIBHOCTH. YEJIOBEK U B
MMOBCEAHEBHOM XKU3HU;

C(I)OpMI/IpOBaHHOCTB MCTOJOB BBIABJIIACT  B3aWUMOCBA3L  PAllMOHAJIBHBIX 3HAHUMN C
MOHATUAMU W MNPCACTABICHUAMU OPYIUX CCTECCTBCHHO-HAYYHBIX MPEAMETOB JIA Oouee
OCO3HAHHOI'0 MOHUMAHUA MaTCPUAJIbHOTO €ANHCTBA MHUPA;

C(bOpMI/IpOBaHHOCTB MCTOOB IIPOBCACHUSA paC‘{éTOBI C HCHOJb30BAaHMEM IIOHATHH
«MaccoBasd O0Ji1 BEHICCTBA B PACTBOPE» U «MOJIAPHAA KOHICHTpALMsA», MacCa BEIICCTBA WA



06’LGM razda 1moO HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MaACCa WA 06’L€M OJHOI'0O U3
INPUCYTCTBYIOIIMX B TPOSBICHUHM BEIIECTB; TEIUIOBOrO 3¢ ¢deKTa; 3HaUeHUsI BOJOPOIHOIO
[IOKa3aTelsl pacTBOPOB KHUCIOT M IIEJNOYEH C CTENEHbI0 JuccolManuy; macca (oobema,
KOJIMYECTBO BEIIECTBA) COCTOSIHUS MPOJYKTA, €CIM OJIHO W3 UCXOAHBIX BEIIECTB JaHO B BUJE
pacTBopa C OIpENeNeHHOW JOJed pAacTBOPEHHS BEIIECTBA WM JaHO B H30BITKE (MMeEeT
IPUMECH); A0JS BBIX0J1a MPOAYKTa; 00BEMHBIX OTHOILICHUH T'a3;

Cc(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKHUH
OKCIEPUMEHT (IIPOBEIEHUE HOHHOIO OOMEHa, IOATBEP)KICHUE KayeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEILECTB, ONPEEICHUE CPE/Ibl PACTBOPOB BEILECTB € TOMOIIBIO MHIUKATOPOB,
U3ydyeHHE pa3IMyHBIX  (PAKTOPOB HA  CKOPOCTH  XHMHYECKOTO pEXHMa, pELICHHE
9KCHEPUMEHTAIbHBIX 3aJad 1o TeMaM «Metamis» U «Hemeramasl» ) ¢ cobaoaeHneM npaBuil
6e3omacHOro oOpaleHus ¢ BelecTBaMU U J1a00paTOpHbBIMU Ipudopamu, (GopMyIHpoBaTh LEIH
UCCIICIOBaHMsl, 3aHUMaTh JOJDKHOCTH B pasin4HOM (opme, pe3yiabTaTbl SKCIIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIT: COOJIOIaTh MPaBHJIa UCTIOIB30BAHUS XUMUYECKOH MOCY bl U
nabopaTopHOro 060pyA0BaHUs, OOpalIeHHE C BEIIECTBAMU B COOTBETCTBUU C 0OOCHOBaHHEM IO
OCYIIIECTBIICHUIO JTAOOPATOPHBIX OHOJIOTHYECKUX OIBITOB, SKOJOTUYECKUM PYKOBOJIUTEIH
MOBEICHUA B OBITY M TPYIOBOWM JEATENHHOCTH B IENSIX COXPAHEHUS CBOETO 3[0POBBS,
OKpYXKalolllel MNpPUPOJHOM CpeApl M JOCTHKEHHM €€ pa3BUTHS, OCO3HABATH OMACHOCTh
TOKCHYECKOE JEHCTBUE HA YKUBBIE OpPraHU3Mbl ONPENEICHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

ChopMupOBaHHOCTh ~YMEHHH: M3y4UMTh LEJICHANPABICHHBIH TIOMCK XHUMHYECKOM
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HAaydHas JHUTEparypa, CpeicTBa
co3nanus uHpopmauuu, VHTepHET W Jpyrue), TIIATEIbHO MPOAHAIU3UPOBATH XMMUYECKYIO
uHpOpMaIHNIO, TepepadboTaTh €€ U UCTI0Ib30BATh B COOTBETCTBHH C 33/IaHHON y4eOHO (HhOPMOT.
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ATUYECKOE NMNMAHUPOBAHUE

10 KITACC
Ne Ha3zBanue pa3nesioB 1 TeM IpOrpaMmbl KonndecTtBo yacos DnekTpoHHbIE (ITUPPOBEIC)
/i Bcero| KoHTtponbHbIE [IpakTnueckue 00pa3oBaTeNbHbIC PECYPChI
paboThl paboThI
Pa3neu 1. TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
1.1 |[Ipenmer opranmveckoil xumun. Teopus mpoBeneHus pe3yabTaToB| 8 bubnnorexa LIOP
A. M. bytneposa
HToro no pasneny 8
Pa3nes 2. Yriesogopoasnl
2.1 |[IpenenbHbIE YIIEBOAOPOABI — AIKAHBI, IUKIOATKAHBI 5 bubnunorexa LIOP
2.2 |HenpenenbHbIE YIIIEBOIOPO/IBI: ATKECHBI, aTKaNEHBI, ATKUHBI. 14 1 bubnnorexa LIOP
2.3 |ApomaTHyecKHe yrieBoA0pOabl (aApEHBI) 8 1 bu6nuotexa LIOP
2.4 |[IpupojHbIE HICTOUHUKH YTJIEBOJOPOJOB U MX MepepaboTKa 4 bubnuorexa LIOP
2,5 |[amoreHNnpou3BOAHbIE YTIEBOAOPOIbI 4 1 bubnuotexa LIOP
Wroro o pasnerny 35
Paznen 3. Kuciopoacoaepixammue opranndeckue coeInHeHust
3.1 |Crouptel. OenHON 11 1 bubnnorexa LIOP
3.2 |KapOoHHIIbHBIE COEIMHEHMS: albAeru/bl U KeToHbl. KapooHoBble | 21 1 bubnuotexa LIOP
KkucaoThl. CroxxHble 3¢upsl. XKupbl
3.3 |VrieBogsr 9 1 bu6mmoreka [{TOP
Wrtoro no pazneny 41
Pa3nes 4. Asorcogepskanue OpraHu4ecKue coeJHHeHHA
4.1 ‘AMI/IHLI. AMHUHOKHCIOTEI. benku 12 1 ’ 2 ‘BI/I6JII/IOTCK8. HOP
Hroro no pasneny 12
Paspnen S. BeicokoMoJIeKy IsIpHbIE COeIUHECHUS
5.1 ‘BBICOKOMOJ‘IeKyHSIpHBIe COEIMHEHUS ‘ 6 ‘ ‘ 1 ‘BI/I6J'II/IOTGK3 8(0)




Ne Hazpanue pa3aenoB v TeM IPOrpaMMbl KonuuecTBo yacos DnexTpoHHbIe (IIUPOBLIE)
n/n Bcero| KouTtponbHbie [IpakTnueckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
Wtoro no pasneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6
11 KINACC
No HaszBanue pa3nenoB u TeM nporpaMmsl KommuecTtBo wacos DnekTpoHHbIe (LIU(PPOBLIE)
/o Bcero| KontponbHbIe [IpakTrueckue 00pasoBaTebHbIE PeCypChl
paboThl paboThI
Pasnen 1. Teopernyeckue 0CHOBBI XUMHU
1.1 |Crpoenue aroma. I[lepuonuueckuii 3akoH u [leprnoauueckast 9 bubnuorexa [IOP
cucrema no ssementaM /. . Menneneesa
1.2 |Crpoenue BemuiectBa. MHOrooOpa3ue BeliecTB 11 1 bu6mmoreka LIOP
1.3 [ Xumuueckue mporeccl 19 1 3 bubnuoreka [IOP
WToro no paznery 39
Pa3nea 2. Heoprann4yeckasi xumust
2.1 |Hemertamisl 31 1 3 bubmuorexa [{OP
2.2 Metamisl 23 1 2 bubmuorexa [{OP
Wroro no pazaeny 54
Paznen 3. Xumus u :Ku3Hb
3.1 ‘MeTOJII)I MMO3HAHUS B XUMHH. XUMHS U KU3Hb 9 ‘BI/I6J‘II/IOT€Ka HOP
Wroro no pasneny 9
Ha3zBanue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 102 | 4 8 |




NOYPOYHOE NMIAHUPOBAHUE

10 KITACC

No Tema ypoka KonnuectBo yacoB Jata | DnekTpoHHBIE HU(PPOBBIC

n/m Bcero| Kontponbnbie | [Ipaktnueckue | U3y1CHUS obpasoBarelbHbIC

paboThI paboTsI peCypChbl

1 [Ipeamer u 3HaYEHUE OPraHUYECKOU XHUMHHU, IPEICTABICHUE O MHOTHX 1 bubnuoreka LIOP
00pazax U3MEPEHHBIX COCTUHEHHM.

2  [DneKTpOHHOE JBIKEHHE aToMa (OCHOBHOE U BO30YXIEHHOE 1 bubnuorexa [IOP
cocTosiHue). BajgeHTHbIE BO3MOXKHOCTH aTOMa

3  |Xumuueckas CBsI3b B yKa3aHHBIX COCTUHEHHIX. MeXaHU3MbI 1 bu6mmoreka LIOP
00pa30oBaHMs KOBAJIEHTHOM CBsI3U, CIIOCOOBI pa3pbiBa CBs3EH

4 |Teopus npoBenenus pesynbratoB A. M. byrneposa 1 bubnuoreka LIOP

5 |Buasl uzoMepuu: CTpyKTypHas, IPOCTPAaHCTBEHHAs. DIEKTPOHHbBIE 1 bubnuoreka LIOP
9 (HEKTH B MOJICKYJIaX IMOJYYCHHBIX COCIUMHECHUN

6 |[IpencraBieHue o KIacCU(DUKAIMKA U CUCTEMATHICCKOW HOMEHKIIATYPE 1 bubnuoreka [{OP
(MIOITAK) BemecTs

7 [Knmaccudukamus HHTPETUEHTOB B OPraHUYECKON XUMHUH 1 bubnuortexa [{OP

8 |CucremaTu3arus 1 0000IICHUE 3HAHUHN TI0 TeMe 1 bubnuorteka [{OP

9  |AnKaHBI: TOMOJIOTHUECKUH PsijI, oOmIast popmyria, HOMEHKIATypa U 1 bubnuorteka [{OP
WN30MEPHUS, NIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.

10 |®usunueckue U XUMHYECKUE CBOMCTBA aJIKaHOB 1 bu6mmoreka [IOP

11 [HaxoxneHue ankaHoB B npupoje. CriocoObl mogyueHus U npumeHenue | 1 bubnuoreka [IOP
AJIKaHOB

12 |Huknoankassl: o0mas Gopmyiia, HOMEHKIATYpa U U30MEpHs, 1 bu6mmoreka LIOP
0COOEHHOCTH, IPEUMYIIIECTBA U TPEUMYIIECTBA, CIOCOOBI TIOTYyUYEHUS 1
IPUMEHEHNE.

13 |PemeHune pacu€THBIX 33724 1O ONPEISIIEHUIO MOJICKYISIpHON opmynbl | 1 bubnuoreka [IOP

OpPTaHMYECKOTO BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIMUX B €ro cocTaB. CucremMarusanysa U 0000IeHre 3HAHUHN 110




No Tema ypoka KonnuectBo yacoB Jata | DnekTpoHHBIE U(PPOBBIC
n/m Bcero| Kontponbnbie | [Ipaktuueckue | U3y4CHUS obpasoBarelbHbIC
paboThI paboTsI peCypChbl
TeMe
14 |AnkeHbl: TOMOJOTHYECKHUH psl, oOmas hopmysa, HOMEHKIATYpa, 1 bubmuorexa [{OP
AIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpOEHUE MOJIeKyIl. CTpYKTYypHas U
L1C-TPAHC-U30MEPHUs AIKEHOB
15 |®usunyeckue U XUMHYECKUE CBOMCTBA aKkeHOB. [IpaBuio 1 bubnuoreka LIOP
MapKOBHMKOBa
16 |Cnoco0bl momydeHus U IPUMEHEHHs aIKEHOB 1 bub6nmoreka LIOP
17 |[Ipaxktuueckas padora Ne 1 mo teme «llomydenue sTunensl u usydenue | 1 1 bubnnoreka LIOP
€r0 CBOMCTB»
18 |Pemenue pacu€THBIX 3324 1O ONPEACIICHUIO MOJIEKYIApHON opmynbl | 1 bubnuorexa LIOP
OpPraHUYECKOI0 BEIeCTBA
19 |AnkanueHsl: CONpPsDKEHHBIE, N30JIMPOBAHHBIC, KYMYJIHPOBAHHEIE. 1 bubnuorexa [IOP
OCOOEHHOCTH OTKPBITHS 3/1aHUM
20 [XuMuyeckue CBOWCTBA COMPSKEHHBIX TUEHOB 1 bubmmoreka LIOP
21 |CrnocoObl MOTy4YeHUs U IPUMEHEHHs aJKaIUEHOB 1 bubmmoreka LIOP
22 |ATKWHBI: TOMOJIOTHYECKHH psijt, o0mas popmyina, HOMEHKIATypa, 1 bubnuorexa [IOP
9JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, (PU3NYECKHE
CBOWCTBA.
23 [XuMHYecKHe CBONCTBA aJIKMHOB 1 bu6mmoreka [IOP
24 |KauecTBEeHHBIE PaOOTHI IO TPOIHOM CBSI3U 1 bubnuoreka [IOP
25 |CnocoObl MOTY4YEHUs M TPUMEHEHHsI aJIKUHOB 1 bubmmoreka LIOP
26 [Pemenue 3a7aun: pacuéThl O YPAaBHEHUIO XUMUYECKOTO PEKUMA 1 bubmmoreka LIOP
27 |Cuctemaru3anus ¥ 0000IICHNE 3HAHUH 110 TEME 1 bu6nmnoreka [{OP
28 |ApeHbI: TOMOJIOTHYECKHN psifl, 00masi popmyiia, HOMEHKIIATYpA. 1 bubnuoreka [IOP
JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI OeH30J1a U
TOJTyOJIa, UX (PH3UYECKHE CBOMCTBA
29 [XuMuveckne CBOMCTBA apeHOB: METOJIBI TPeoOpa3oBaHuUs 1 bubnuoreka [IOP




No Tema ypoka KonnuectBo yacoB Jata | DnekTpoHHBIE U(PPOBBIC
n/m Bcero| Kontponbnbie | [Ipaktuueckue | U3y4CHUS obpasoBarelbHbIC
paboThI paboTsI peCypChbl

30 [Xumuueckue cBoiicTBa apeHOB: COCTOSHUE TIPH COSTUHEHUSX, 1 bubmuorexa [{OP
OKHCIICHHH TOMOJIOTOB OEH301a.

31 |OcobGeHHOCTH CBOMCTBA CTUPOIA 1 bubnmnorexa [[OP

32 |Pemienue pacu€THBIX 33134 1O OMPECIICHUI0 MOJICKYIISIpHON Gopmyner | 1 bubnmnorexa [[OP
OpPraHMYECKOTO BEIIEeCTBA

33 |CrocoOsI moTydeHuUst U IPUMEHEHUS apEHOB 1 bubnuorexa [{OP

34 |'eHetmdeckas CBSI3b MEXKIY Pa3IMIHBIMU KJIACCAMH YTIICBOIOPOJIOB 1 bubnuorexa [{OP

35 [Pacu€rhl o ypaBHEHHSIM SKOHOMUYECKOTO 3 dekra. Cucremarnzanus 1 bubnuorexa [IOP
1 0000IIEHYE 3HAHUI IO TEME

36 [(IIpuponusrii ra3. [lomyTHbeie HEQTSIHBIE Ta3bI 1 bubnuorexa [IOP

37 [KameHHBIH yroib U IPOAYKTHI €To MepepaboTKu 1 bubnuorexa [IOP

38 |HedTs u criocoOwl ee nepepadboTku. [IpuMeneHne mpoaykToB 1 bubnmorexa [{OP
nepepaboTKu HeQTH

39 |KonTposbHas padoTa 1o Teme " eHeTHUecKast CBSI3b MEXKITY 1 1 bubnmorexa [[OP
pa3IMYHBIMM KJIaCCaMH YIJIEBOAOPOJOB"

40 |["aJ0oreHONnpOn3BOAHBIE YIIIEBOAOPO/IbI: JTEKTPOHHOE CTPOCHUE; 1 bubnmoreka LIOP
O6pa3oBaHue 3aMEHBI TaJIOreHa

41 |[leficTBHe 1IeTI0OUEH HA TAJIOTCHIIPOU3BOAHBIE. B3anmoneiicTBue 1 bu6mmoreka [IOP
TTUTaJIOr€HAIIKAHOB C MarHUEM U IUHKOM

42 |CuctemaTu3alnys 1 0000IIeHNe 3HAHUH 110 pa3zeny «YTIEBOIOPOIBI». 1 bubnuoreka [IOP

43 |KouTponbHas padbota 1o Teme "YriaeBoaopoap"” 1 1 bubmuorexa [{OP

44  |[IpenenbHbIE OTHOATOMHBIE CIUPTHI: TOMOJIOTHYECKHI psif, 001mas 1 bubnuoreka [IOP
¢dopmyna, CTpoeHUE MOJIEKYJIbI, ©30MEPHsI, HOMEHKJIATYpa,
kiaccudukanus, Gu3ndecKue CBONCTBA.

45 | XuMudeckre CBOWCTBA MPeeIbHBIX 0JJHOATOMHBIX CIIUPTOB 1 bu6mmoreka LIOP

46 |CriocoObl OTy4eHHs U MPUMEHEHUS OJJHOATOMHBIX CITUPTOB. 1 bu6mmoreka LIOP

47 |IIpocTeie >3pUpbl: HOMEHKJIATYpa U U30Mepusi, 0COOEHHOCTH 1 bu6mmoreka LIOP




/o

Tema ypoka

KommuectBo yacos

Bcero

KonTposibHbie
paboThI

[IpakTnueckue
paboTsI

[ara
HU3y4YCHUS

DeKTpoHHbIE IU(POBbIC
o0Opa3oBaTenbHbIC

pecypcbl

PaCTUTCIILHOI'O U IIOPOAHOI'O IIpHU3HaKa.

48

MHOT0aTOMHBIE CIIUPTHI: ATHJICHTJIMKOJIb U TIUIEPUH, UX (PU3HYECKHE
U XUMHYECKHUE CBOMCTBA.

but6mmoreka [{OP

49

CnocoObl MOJIy4CHHA U MPUMCHCHUA MHOT'OATOMHBIX CIIMPTOB.

bubnuorexa [{OP

50

@DeHoI: CTpOoeHHE MOJIEKYI, (hr3rUecKre CBOMCTBA. TOKCUYHBIN (HEeHOT

bubmuorexa [{OP

51

XuMuyeckue cBoiicTBa (heHoa

bubmuorexa [IOP

52

CniocoOsl MostydeHus U npuMeHeHus ¢peHomna

bubmuorexa [{OP

53

[IpakTuueckast padora Ne 2. PemieHune skciepuMEHTAIbHBIX 3a/1a4 110
Teme «CIupThl U PEHOIIBI»

A

54

Cucremaruzanus 1 0000IIIeHIE 3HAHUHN 110 TEME

[EEN

55

AJBAETUIB U KETOHBI: 3JIEKTPOHHOE CTPOCHUE KapOOHUIBHOM TPYIIIIHI,
TOMOJIOTHYECKHE PSIIbI, 001Ias hopMyiia, H30MepHsi 1 HOMEHKIIaTypa

56

AJ'IBI[CFI/I)IBI 1 KCTOHBI: (I)I/IBI/ILIGCKI/IG CBOﬁCTBa; Pexxum MPpUCOCAUHCHUA

57

Peakiiun okuciIeHHus U Ka4eCTBO CocrosHue AJIbACTUIOB U KETOHOB

58

CnocoObl MOJIYy4CHHS aJIbACTUIOB U KETOHOB

59

OIHOOCHOBHBIE TIPEIeNIbHBIE KaPOOHOBBIE KUCIOThI, 0COOEHHOCTH
COZIepKaHUs UX MOJIEKYI

RlR |-

60

M30Mepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT, UX (PU3NYECKUE
CBOMCTBA

61

XHUMHUYECKHE CBOMCTBA peaACIIbHBIX OAHOOCHOBHBIX YITICPOJHBIX
KHCIIOT

62

OcoOeHHOCTH CBOWCTBA MYpPaBbUHOW KHCIIOTHI. MHOTOOOpa3ne
KapOOHOBBIX KHUCIIOT

63

OcoOeHHOCTH CBOWCTBA: HEMPEAECIBbHBIX U apPOMATUYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BICHIMX KapOOHOBBIX KHCIOT

64

[lonsTue IMPONU3BOJHBIX Kap60HOBBIX KHCIIOT




No Tema ypoka KonnuectBo yacoB Jata | DnekTpoHHBIE U(PPOBBIC
n/m Bcero| Kontponbnbie | [Ipaktuueckue | U3y4CHUS obpasoBarelbHbIC
paboThI paboTsI peCypChbl
65 |CnocoOsl moayyeHus U MPUMEHEHUS KapOOHOBBIX KHCIIOT 1
66 |CnoxHbIe 3pUpPHI: TOMOJIOTUYECKUN psifl, oOmas hopmyia, uzomepus u | 1
HOMEHKJIaTypa.
67 |®usnyeckre U XUMHUECKUE CBOMCTBA H(PHPOB 1
68 |Pemenue pacu€THBIX 337a4: O YPAaBHEHUIO XUMUYECKOT'O COCTOSTHUS, 1
10 OTIPENIEIICHUIO MOJIEKYIISIPHOU (hOPMYJIBI OPraHUIECKOTO BEUIECTBA.
69 |[[IpakTrueckas padota Ne 3. Perenue skcriepuMeHTaIbHBIX 33124 110 1 1
Teme «KapOoHoBbIe KHCITOTHI. CI0XKHBIE dPUPHI»
70 PKupsr: ctpoeHue, GU3NYECKHUE U XMMHUYECKHE CBOMCTBA (THAPOIIH3) 1
71 |OcobeHHOCTH CBOMCTBA COIEPIKALUX OCTATKU HETIPEAEIbHBIX )KUPHBIX | 1
kucaoT. JXKupel B mpupoze
72 |Mbputa Kak BbICIIas COJIb KApOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBUE. 1
[Ipemoxenue o cuaTeTHYECKUX MooIux cpeactsax (CMC)
73 ['eHeTrmveckas CBSI3b yIIIEBOJOPOIOB M KHCIOPOACOAEpKaIUX BeniecTs | 1
74 [Pacy€Thl 10 ypaBHEHHUSIM YKOHOMHYECKOT0 3 deKTa 1
75 |CucremaTu3anus 1 0000IIeHNE 3HAHUN TI0 TeMe 1
76 |O0mue XxapakTepuCTUKY MPU3HAKOB U KJlacCU(UKaLUs TOCIEICTBUN 1
(MOHO-, M- ¥ TOJMCAXapU/IbI)
77 [Monocaxapusl: (pU3NUYECKUe CBONCTBA U peObIBaHUE B IPUPO/IE
78 [IIpuMeHeHue IIIIOKO3bI, €€ 3HaUeHHUE ISl )KU3HEACATEIbHOCTH 1
opraHusMa
79 |ducaxapumpl: caxapo3a, MaJIbTO3a 1 JTakTo3a. Haxoxxnenne B mpupoae u| 1
pUMEHEHHE AUCaXapHJIOB
80 |[Tomucaxapuapl: CTPOCHHE MaKpPOMOJICKYII, PU3HUYECKUE U XUMUYeckue | 1
CBOMWCTBA, IPUMEHEHHE.
81 [IlonsiTHe 00 MCKYCCTBEHHBIX BOJOKHAX 1
82 [PemieHue pacuyeTHBIX 3a/1a4 MO ONPEIEICHUIO IO IPOU3BOJICTBA 1




No Tema ypoka KonnuectBo yacoB Jata | DnekTpoHHBIE U(PPOBBIC
n/m Bcero| Kontponbnbie | [Ipaktuueckue | U3y4CHUS obpasoBarelbHbIC
paboThI paboTsI peCypChbl
MPOIYKTa
83 |CucremaTtuzanus 1 00001IeHUE 3HAHUH TI0 pa3eny 1
84 |KontponpHas padota o Teme "Kucimoposcoaepkaiire opraHnuaecKue 1 1
coequHeHus"
85 |AmuHbl: kiaccuuKalus, CTpOCHHE MOJIEKYJ, 001mas hopmya, 1
W30MEepHsl, HOMEHKJIaTypa 1 (pu3ndecKre CBOMCTRA.
86 [XuMuueckue CBOWCTBA adu(aTHIECKUX aMUHOB 1
87 |AHwIMH: cTpOSHUE aHWIIMHA, OCOOSHHOCTH CBOMCTB, CBOMCTBA 1
AQHWJIMHA.
88 |CriocoObI moMy4YeHus: M MPUMEHEHUS aT(PaTHIeCKUX aMUHOB 1
89 |AMHHOKHCIIOTHI: HOMEHKJIATYypa 1 U30Mepusi, PU3MUECKUe CBOICTRA. 1
OTaenpHBIC MIPEICTABUTENN 0-AMHUHOKHCIIOT
90 |[Xumuueckre CBONCTBA aMHHOKHCIIOT, UX OMOJIOTHYECKOE 3HAYCHHE 1
aMHHOKUCIOT. CHHTE3 M THIPOJIN3 MENTH/IOB
91 |benku Kak NPUPOIHBIE TOJTUMEPBL; CTPYKTYpa OEITKOB 1
92 |Xumuueckue cBOHCTBA OETKOB 1
93 |A3oTcoaep:kaliye rerepouKInyeckie coequHenus. HykienHoble 1
KHCJIOTBI: COCTaB, CTPOCHUE B OMOJIOTHYECKast POJIb.
94 [IIpaxTtuueckas padota Ne 4. Perienue skcriepuMeHTaIbHBIX 3aa4 1O 1 1
TeMe «A30TCOJepKAIIEe OPTaHMYECKHE COCTIMHEHUS
95 |[IpakTrueckas padota Ne 5. PereHne skcriepuMeHTaIbHBIX 3124 110 1 1
Teme «Pacro3HaHue pe3yibTaToB»
96 [KonTposbHas paboTa 1o Teme "A30TcoepxKaliue OpraHuyecKue 1 1
coenuuenus"
97 |OcHOBHBIE OHATHS XMMHH BEICOKOMOJICKYJISIPHBIX COSTMHEHUN U 1
METO/IOB MIX CHHTE3a — IOJIMMEPU3AIUS 1 TTOTUKOHICHCAITHSI.
98 |[lmactMaccel. YTriM3anus U epepadoTka IiacTuKa 1




No Tema ypoka KonnuectBo yacoB Jata | DnekTpoHHBIE U(PPOBBIC
/1 Bcero| Kontponbnbie | [Ipaktuueckue | U3y4CHUS obpasoBarenbHbIe
paboThI paboTsI peCypChbl
99 [Dnactomepsl: HaTypajbHbIE CHHTETHUYECKHE KayuyKu. Pe3nHa 1
100 |BonokHa: pa3yMm, HCKYCCTBEHHbIE, CHHTETHYEeCKHE. [lommmephl 1
CIELHATBLHOTO HA3HAUYCHUS
101 [IMpaktuueckas pabora Ne 6. PernieHue sKcriepuMEeHTaNbHBIX 33124 110 1 1
TeMe «Pacro3HaBaHue TIaCTMACC U BOJIOKOHY
102 |O6061menme u cucTeMaTru3anus H3y4eHHOTO MaTeprala 1o TeMe 1
"BbICOKOMOJIEKYIISIpHBIE COETUHEHUS "
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6
11 KNNACC
Ne Tema ypoka KonunuectBo yacos Hata | OnextpoHHBIE TU(PPOBHIE
/1 Bcero| Konrponshbie | [Ipaktuueckue | U3YyICHUS obpasoBare/bHbIe
paboThI paboTsl PpeECYPChI
1 |Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUN 351eMeHT. 30Tonbl 1
2 |CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, KBAHTOBBIC YHCIIA 1
3 |[Knaccudukanus XUMAIECKUX dJIEMEHTOB (s-, P-, d-, f-ameMenThI) 1
4 |PacmipenerneHue SIEKTPOHOB 11O aTOMHBIM OpOUTaIaM 1
5 |DnexTpoHHbIE KOH(UTYpAIIUU AaTOMOB 3JIEMEHTOB B OCHOBHOM H 1
BO30YXIEHHOM COCTOSTHUHT
6 |DnmeKTPOHHBIE CXEMBI HOHOB. DJIEKTPOOTPUIIATEILHOCTD 1
7 (Ilepuognueckuii 3akoH u [lepuoanyeckas cucrema mno snementam J[. M. | 1
MenpaeneeBa, CBsI3b ¢ COBPEMEHHOM TEOpUEN HATMYHS ATOMOB
8 |3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJIEMEHTAPHBIX AJICMEHTOB U 1
00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM H
MePUOIaM.




No Tema ypoxka KonnuectBo yacoB Hata | DnexTpoHHBIC TU(PPOBEIC
n/m Bcero| Kontponshnbie | [Ipaktuueckue | U3YyICHUS obpasoBarelbHbIC
paboThI paboThI peCypChbl
9 |Cucremarusanusa 1 0000I€eHUE 3HAHUN 110 TEME 1
10 |Buapl XuMuU4ecKo# CBsA3M. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON 1
cBA3U. BonoponaHas cBsa3b. MeXMOIEKYJISIPHBIE B3aUMOJACUCTBUSA
11 |BaneHTHOCTb U BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBsI3b RJIEKTPOHHOI 1
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM
12 |[IpencraBneHre 0 KOMIUIEKCHBIX COSIMHEHHSIX: COCTaB MU HOMEHKIatypa| 1
13 |BemiecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO BEIIECTBA. THITBI 1
KPUCTATINYECKHUX PELIETOK U CBOMCTBA BEILIECTB
14 [IIpennoxenue o nucrepcHbIX oocyxaenusix. [Ipeacrapnenue o 1
KOJIJIOWIHBIX PacTBOpax
15 |MctuHHBIE pacTBOPHI: HACKHIIIEHHBIE U HEHACHIIIICHHBIE, PACTBOPUMOCTD.| 1
Kpucramnoruaparst
16 |CiocoGHOCTH BBIpaKEHUS pEIICHUI 1
17 |Pemienue 3a7auu ¢ UCIOIb30BAaHUEM MOHSATUI «MaccoBast 10715 1
PacTBOPEHHOIO BEILIECTBAY, «MOJISIPHAS KOHLIEHTPALHS.
18 |Knaccudukanus 1 HOMEHKJIATypa HEOPTaHUIECKUX BEIECTB 1
19 |Cucremarusamys 1 0000IIEHNE 3HAHUN 10 TEME 1
20 [KonTponbHas pabota mo temam «Ctpoenue aroma. [lepuoamaeckuit 1 1
3aKOH M Iepuoandeckas cucrema ¢ anementamu . 1. MenneneeBay,
«Ctpoenue BemiecTBa. MHOroo0pasue BeIecTB»
21 [Knaccuduxaiusi OCHOBHOI'O HHIPEIUEHTA B HEOPIraHUYECKOH U 1
OpPTaHUYECKOW XMMHHU. 3aKOH COXPaHEHHsI MACCOBBIX BEIIIECTB; 3aKOH
COXpaHEeHMs U MPeoOpa30BaHMs YHEPTUU NPU TUHAMUYECKUX PEAKLIUAX
22 (Tennossle 3pdexTsl BozneiicTBus. TepMoxuMudeckue ypaBHEHUS 1
23 |BbluMcieHUs IO ypaBHEHUSM BETPOIHEPTETUKU U TEPMOXUMUYECKUM 1
YpaBHEHHSIM
24 |CxopoCTh COCTOSIHUS, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PaKTOPOB. 1

Karanns u xkatanuzaropsl




No Tema ypoxka KonnuectBo yacoB Hata | DnexTpoHHBIC TU(PPOBEIC
n/n Bcero| Kontponshnbie | [Ipaktuueckue | U3YyICHUS obpasoBarelbHbIC
paboThI paboThI peCypChl
25 |['oMOreHHbIE ¥ TeTEPOTCHHBIC PEAKIIUN 1
26 ([[IpakTuueckas padora Ne 1 mo Teme «BnustHue pa3nuanbix GpakropoB Ha| 1 1
CKOPOCTh 9KOHOMHUYECKOTO PEXKUMa)
27 |OOGparHbIie 1 HEOOpPATUMBIE COCTOSHUS. XUMUYECKOE PaBHOBECHE 1
28 |[IpakTnueckas padota Ne 2 o reme «BnusiHue pa3znuuHbix pakropoB Ha| 1 1
COCTOSIHUE XUMHUYECKOTO PABHOBECHS»
29 [DnextponuTuueckas auccounarys. CHIbHBIE U CIa0bIe SJIEKTPOIUTHI. 1
Crenens Auccolyanuu
30 |HMonnoe npousBeaeHue Boasl. Cpeau BOAHBIX pacTBOpoB. Bogoponnsrii | 1
nokazatensb (pH) pactBopa
31 [[unmponu3 coneil. Peakiyu, mpoTekarome B pacTBOPax 3JIEKTPOIUTOB 1
32 |[IpakTuueckas padota Ne 3 o reme «XUMHUYECKUE SIBICHUS B 1 1
pacTBOpax AIMEKTPOIUTOBY
33 |OKHCTUTENEHO-BOCCTAaHOBHUTEILHBIC COCTOSTHUS. BakHelme 1
OKHUCIIUTEIH U BOCCTAHOBUTEIH
34 |Meton npeobOpa3oBaHus (3JIEKTOHHO-HOHHOTO) OajlaHca 1
35 |DnexTpoau3 pacTBOPOB U PACTBOPOB BEIICCTB 1
36 [Pemenue 3a7a4u pa3IMYHBIX TUIIOB 1
37 [Pemienue 3ajau pa3IMuHbIX TUIIOB 1
38 |CucremaTu3anus U 0000IIeHHE 3HAHUN TIO TeMe « XUMUYECKUE 1
SIBIICHFISI.
39 |KonTponbHas paboTa 1mo TeMe « XHMHYECKHE COCTOSTHUS. 1 1
40 |[Tonoxenue HemeTayuioB B Ileproauueckoii cucreme no snementam /1. 1
. MenneneeBa 1 0COOEHHOCTH C)KaTUA UX aToMOB. Dusnyeckue
CBOWCTBA HEMETAIIJIOB
41 |AmnoTponusi HEeMeTauIoB (Ha OCHOBE KHCIIOpo/a, cephl, hocopa u 1

KHCJIOPO/Ia)




No Tema ypoxka KonnuectBo yacoB Hata | DnexTpoHHBIC TU(PPOBEIC
n/m Bcero| Kontponshnbie | [Ipaktuueckue | U3YyICHUS obpasoBarelbHbIC
paboThI paboThI peCypChbl
42 Boxpopon: nonydeHue, GU3NIeCKUe U XMMUYECKHUEe CBOMCTBA. [ mapu b 1
43 (["ajmoreHbl: mepexo B IPUPOIY, CIIOCOOBI MOTyYeHUs, ((U3NIECKUEC U 1
XUMHUYECKHAE CBOKCTBA.
44 T"anoreHBo0poAbl. BaxkHeliine KUCIOPOACoAepKAIINE COSTUHEHUS 1
rajJloreHoB
45 |JlabopaTopHbIE U MPOMBIIIICHHBIC CIIOCOOBI TIOTYYSHHS TaJIOTCHOB. 1
[IpMeHeHne raloreHoB U UX COSIUHEHHMA
46 |[Ipaxtuueckas padora Ne 4. Penienue skcepuMeHTAIbHBIX 33124 10 1 1
Teme «l amoreHs»
47 |Kucnopon: mabopaTopHbIe ¥ MIPOMBIIUICHHBIE CITIOCOOBI TTOTy4eHUS, 1
¢busnueckue u xumudeckue cporictra. O30H. [Ipumenenue kucnopoaa u
030Ha
48 |Okcubl ¥ IEPOKCHIBI 1
49 |Pemenue 3a1a4 pa3TUYHBIX TUIIOB 1
50 |Cepa: mepexon B MpUpOy, CHOCOOBI MOTyYeHUs, PU3NIECKUE U 1
XUMHYECKHE CBOMCTBA.
51 |CepoBoaopon, cyabhuabl 1
52 [Kucnopoaconepxaiye coequHeHus cepbl. OCOOEHHOCTH CBOWCTBA 1
CepHON KUCIIOTHI
53 |[IpakTudeckas padbota Ne 5. Permenne skCcriepuMeHTATBHBIX 33124 110 1 1
TeMe «Cepa u ee COeTMHEHUSD»
54 |A30T: mepexo] B IpUpoOy, CIOCOObI MOTyYeHUs, PU3NYECKUE U 1
XUMHUYECKHUE CBOMCTBA. AMMUAK, HUTPHIBI
55 |Kucnoponconepxkamue coequHeHus a3ota. OCOOEHHOCTH CBOWCTBA 1
a30THOW KHUCIIOTHI
56 [[IpumeHeHHUE a30Ta U €r0 COeTUHEHUI. A30THBIC YI00pEHUS 1
57 |Docdop: mepexos B IPUPOY, CIIOCOOBI MONTydeHus, pU3nuecKue u 1

xumuueckue cBoiicrBa. @ocduapl u pochun




No Tema ypoxka KonnuectBo yacoB Hata | DnexTpoHHBIC TU(PPOBEIC
n/n Bcero| Kontponshnbie | [Ipaktuueckue | U3YyICHUS obpasoBarelbHbIC
paboThI paboThI peCypChbl
58 |Oxcunsl pocdopa, bochopcoaepxkamue kucioTel. ComudopdopHoit 1
KHUCIIOTHI
59 [IIpumenenue ocdopa u ero coenunennit. Docdopusie ynodpeHus 1
60 |[TpakTuaeckas padbota Ne 6. Perenne skcriepiMeHTaIbHBIX 33724 110 1 1
TeMe «A30T U Gochop 1 UX COCTUHECHUS
61 |Yrmepoxd: HaXOXIEHHUE B MPUPOJIEC, AJUNIOTPOITHBIE MOTUDUKAIINAN; 1
bu3nvecKre 1 XUMHYECKHE CBOMCTBA, IPUMECHEHHE
62 |Okcun amomunus(Il), okcun yrinepona(IV), yronpHas KUciaoTa u ee 1
conu
63 [PemieHue 3aa4 pa3IMYHBIX TUIIOB 1
64 |Kpemuuii: mepexo] B Mpupoy, CIOCOObI MOTyYeHUS, PUINUECKUE U 1
XUMHAYECKHE CBOWCTBA.
65 |Oxcun xpemuus(IV), kpeMHHEBasE KUCIIOTA, CHITUKATHI. 1
66 ([IpumeHeHue KpeMHUS U eTo coequHeHnid. CTEKII0, eTo MoTydeHHe, 1
BUJIbI CTEKJIA
67 [Pemenwne 3a7a4d pa3IMYHBIX TUIIOB 1
68 [Cucremarusanus u 0000meHre 3Hannii o teme "Hemeramsr" 1
69 |KonTponbHas padota mo teme "Hemeramier" 1 1
70 |AHanu3 pe3yabTaToOB KOHTPOJIBHOM paboThl, KOPPEKIIHS OINOOK 1
71 [ITonoxenue Matepuanon B [leproanueckoil cucTreMe OCHOBHBIX 1
srieMeHTOB. OCOOEHHOCTH COXPaHEHUS JICKTPOHHOTO 000JI0YKa aTOMOB
METaJIOB
72 |O0mue pusnveckre CBOMCTBA MeTaJIOB. [I[puMeHeHne MeTaioB B 1
OBITY M1 MEXaHHYECKOE 000PYyI0BaHNE
73 |CrutaBel MeTaiuioB. Koppo3ust Metaiios 1
74 |Pemienue 3ajjayu pa3IMuHbIX TUIIOB 1
75 [DeKTpOXMMUYECKUN PsI HAMPSLKEHHBIX MeTayuioB. O0Iue crocoos 1




Ne Tema ypoxka KonunuectBo yacos Hata | DnexTpoHHBIC TU(PPOBEIC
n/m Bcero| Kontponshnbie | [Ipaktuueckue | U3YyICHUS obpasoBarelbHbIC
paboThI paboThI peCypChbl
MOJTYYCHUST METAJJIOB
76 |O6mas xapakTepucTrka MmetamuioB [A-rpynmnsl [lepuoaudeckoit 1
CHCTEMBI 3JIeMeHTOB. HaTpuii u kanuii: momyyenue, Gu3nveckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX
COCJIMHEHUH.
77 |O6mas xapaktepuctuka MmetauioB IIA-rpynms! [lepuogmueckoii 1
CUCTEMBI 3JIeMEHTOB. Maruuii v Kajabluil: noixy4yenue, Gusnueckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETUHEHUH.
78 [KécTrocTh BOJBI M CIIOCOOBI €€ OrpaHUICHUS 1
79 |AmoOMUHMIA: TOTyYeHNE, PU3NUECKUE U XMMUYECKHE CBOMCTBA, 1
MIPUMEHEHHE.
80 |AmdoTepHbIe CBOICTBA OKCHJIA M TUAPOKCHIA BO3AECHCTBYIOT, 1
THJIPOKCOKOMITJICKCHI BO3JICHCTBYIOT, UX PUMCHCHHE
81 |Pemenue 3aa4 pa3aIMYHbBIX THUIIOB 1
82 |[IpakTuueckas pabota Ne 7. Perenue skcriepiMeHTaIbHBIX 3a7a4 0 1 1
TeMe «MeTaJuTbl OCHOBHBIX ITOATPYIIIDY
83 |OO0mas xapakTepuCTHKa CUTHAJIOB yrpaieHus noarpymnmnoi (b- 1
rpynmnoit) [lepuoanyeckoil cHCTEMBI HIIEMEHTOB YIIPaBICHUS
84 |Dusnueckue U XUMHUYECKHE CBOMCTBA XpOMa U €T0 COCAMHEHUH, NX 1
MIPUMEHEHHE.
85 |Baxwueiimue coequHeHus Maprania. [lepmanranaT kanus, ero 1
OKHCIIMTEIIbHBIC CBOHCTBA
86 |Dusmueckre M XUMHUYECKHE CBOICTBA KeEJIE€3a U €70 COCINHEHUHN. 1
[TonydeHue u mpuMeHEHHE CIIJIaBOB JKeJe3a.
87 |Dusmueckre U XUMUYECKHE CBOICTBA MEU M X COEIUHEHUMN, X 1
MIPUMEHEHHUE.
88 |Dusnyeckue U XMMUYECKHE CBOMCTBA IIMHKA U €T0 COCIMHCHHH, X 1




No Tema ypoxka KonnuectBo yacoB Hata | DnexTpoHHBIC TU(PPOBEIC
n/m Bcero| Kontponshnbie | [Ipaktuueckue | U3YyICHUS obpasoBarelbHbIC
paboThI paboThI peCypChbl
npuMeHeHue. [ napoKCOKOMILIEKCH IIMHKA
89 [[IpakTtuueckas pabora Ne 8. Pemenue skcriepuMeHTaIbHbIX 3a/1a4 110 1 1
TeMe «MeTallibl ONpeaesICHUS TOATPYIIIBI)
90 [Pemienue 3a7a4u pa3IMYHBIX TUIIOB 1
91 |O6o61eHre u cucTeMaTu3alus H3y4aeMoro MaTepuana o TeMe 1
"Meramib"
92 |KonTponbHas padoTa mo reme "Mertamuibr" 1 1
93 |AHanu3 pe3yabTaToOB KOHTPOIBHOU PabOThI, KOPPEKIIHSI OIINOOK 1
94 |Ponb XuMuHU B 00€CIICUCHUH Pa3BUTHS desioBedyecTBa. [Ipemmoxkenue o 1
HAYYHBIX METO/AX MCCIIEIOBAHMUS BEIIECTB
95 |HayuHble IPUHIUITE OPTaHU3AINN XUMHYECKOTO ITPOU3BO/ICTBA. 1
[TpoMblIiieHHbIE CIOCOOBI MOTYYSHHS] XUMUYECKUX BEILECTB
96 [XuMuueckoe 3arpsi3HeHHE OKpYKaroIllel Cpe/ibl U ero MociaeACTBUS 1
97 |Xumus u 370pOBbe YesioBeKka. JIekapCcTBEHHBIC CPEACTBA 1
98 |Xumus npoaykToB nuTanus. Poib xumun B o0ecrieueHnu 6e3onacHoctr| 1
MUIIEBBIX MPOJAYKTOB
99 [KocMmernueckue u napgproMepHble CpecTBa. beIToBast XUMUs 1
100 [(Xumus B cTrpouTenscTBe. BaxkHe e CTPOUTEIBHBIE U 1
KOHCTPYKIIMOHHBIE MaTepUAIIbI
101 [Xumus B cenbckoM xo3sicTBe. OpraHudeckre 1 MUHEpaIbHbIE 1
yao0peHust
102 |CuctemaTtusarnys 1 0000IIEHNE 3HAHUN 10 TEME 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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