MUHMCTEPCTBO IIPOCBEIEHNS] POCCUIICKOM
®EAEPALIUA
Munncreperso oopasoanns Hosropoackoii obaacTi
KomuteT 06pazoBanns AaMunucTpaunn MajioBHiepekoro paiiona
Hogsropoackoii o6/1acT

MAOY «umuasusi um.MeabHukoBa» r. Manas Buiepa

COT'JIACOBAHO VTBEPXJIEHO

rearortyeckuM COBETOM AUPEKTOp "
Wiced/”
MAOY "I'nuMHa3us UM. Pymsinuesa A.C.
MesibarkoBa" mpukas Ne 22-0.1. o1 «28»

npotokon Ne 1 ot «25» asrycra2023 r.
asrycra2023 r.

PABOYASI TIPOTPAMMA
(ID 464976)

yue6Horo npeavera «Xumusi. Y riyGaeHublii yposenb»

st obywaronmxces 10 —11 knaccoB

r. Masnas Bumepa 2023



NHOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUS (enepanbHO 00pa3oBaTENbHOM MNPOrpaMMbl CPEHErO OOIIEro
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B denepabHOM
rocyJapcTBeHHOM obOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNbHBIX
opranuzanusax  Poccuiickorn ~— @enepanuu,  peaqu3yrOIIUX  OCHOBHBIE
o0pasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMHS Ha ypOBHE YriayOJEHHOTO W3y4YeHHs] 3aHUMAeT BaKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpa3zoBaHus ydamuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBUAX AuBPEpeHIIMPOBAHHOTO,
npouiIbHOrO0 00y4YeHHs, NPU3BAHO OOECNEeYuTh 00I1e00pa30BaTENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IS
aJanTaiyi UX K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU B COLIMYME, a TaKKe
Uil TIPOJIOJDKEHHsS  OOydeHHs B OpraHu3alusx MpogecCHOHAIBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUS SIBISE€TCS OJHOM W3 TNPUOPUTETHBIX
JTUCITUTUINH.

B nporpamMme mo XUMHUM Ha3Hau€HHE NpenMeTa «XUMHs» TMOTydaeT
NoJpoOHYI0 HWHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAralOIIUMHU
nonoxeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COAEp>KaHus,
pe3ynbTaToB OOy4eHHUsS U TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETHECTBOM TOMY SIBIISIFOTCS CJIEAYIONINE BBIMOIHIEMBIE MPOTPAMMON 10
XUMHUH QYHKITUU:
nH()OPMAIITMOHHO-METOIUYECKas,  peanu3anus  KOTOpod  oOecredmBaeT
MOJyYEeHUE TPEeACTaBICHUS O UENAX, COJAepKaHuW, OOueld cTpaTreruu
oOydeHMs, BOCIIUTAHUS W Pa3BUTHS OOYYAIONIUXCS CPEACTBAMHU IMPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;
OpraHU3alMOHHO-TUIAHUPYIOLIAsA, KOTOpasi NpeayCMAaTpUBAET OIpeeIeHuE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIBHOCTH HM3Y4YEHUSI Y4e€OHOTO
Marepuana, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOJAXOA0B K
GbOpMHUpPOBAaHUIO  COMEPKATEBHONW  OCHOBBI ~ KOHTPOJSI W OIICHKH
o0pa3oBaTeIbHBIX TOCTHKCHUIN 00Yy4aIoNIuXCsl B paMKax UTOTOBOM aTTeCTalluu
B (popMe eIMHOT0 TOCYAapPCTBEHHOI'O SK3aMeHa [0 XUMUHU.

[Iporpamma aJist yriiy0aEHHOTO U3YUYECHHS] XUMUU:



YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE COJIep>KaHHe, 00s3aTelIbHOE IS
M3YUYCHHUS B paMKaX OTACIbHBIX MPOodUie, mpeaycMaTpuBaeT pacipeiesieHUe U
CTPYKTypUpPOBaHHE €ro IO  KJaccaMmM, OCHOBHBIM  COJIep>KaTeIbHbIM
JTUHUAM/pa3fienaM Kypca;

naéT MpUMEpPHOE paclpeiefieHne y4eOHOTO0 BPEMEHH, PEKOMEHIYEMOTO s
W3YUYEHUSI OTJEIBHBIX TEM;

npejyiaraeT MpUMEpHYIO MOCJIEI0BATEIbHOCTh U3YyUEHHsI YUYEOHOro Marepuasa
C y4€TOM JIOTMKH TOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX
CBS3€EH;

TaéT METOJUYECKYIO MHTEPHpPETAIUIO IeJIell U 3aJa4 U3yuyeHUs] IpeaMeTa Ha
yrayoJIEHHOM YpPOBHE C YY4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpeaHero  oOmero  oOpa3oBaHMs,  COACPKATEIBHONW  XapaKTEPHUCTUKU
IJIAHUPYEMBIX PE3yJIbTATOB OCBOSHUSI OCHOBHON 00pa30BaTeIbHOM MPOTrpaMMBbl
cpeaHero  obmero  oOpa3oBaHusi  (JIMUHOCTHBIX,  METalpPeJIMETHBIX,
IPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEIBHBIX
NEeUCTBHUM 00yJaronierocs Mo OCBOCHUIO COJIEpKaHUsI TIPEeIMETA.

ITo Bcem Ha3BaHHBIM MO3UIUSAM B MPOTPAMME M0 XUMHUU MPETyCMOTPEeHA
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpenelaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUU
o0s3aTeNbHON  (MHBApUAHTHOM)  COCTABIISIONIEH  coAep)KaHusi  y4eOHOro
npenMera «XuUMHUS» OCTa€Tcsli BO3MOXKHOCTH BbIOOpa €ro BapUaTUBHOU
COCTaBJISIIOLIEH, KOTOpas JOJDKHA OMNpENENsATbCSI B COOTBETCTBUM  C
HaIlpaBJIeHHEeM KOHKPETHOTO Mpodwist o0ydeHusI.

B cootBeTcTBUM ¢ KOHUeNTyalbHbIMH TosoxeHusmu PI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOTO U YIUIYOJIEHHOTO YPOBHEW B CHCTEME
muddepeHIIMPOBaHHOTO 00yUYEHHsSI Ha YPOBHE CPEIHETO O0IIero oopa3oBaHUS
XAMHS Ha YpOBHE YIUIYOJIEHHOTO W3Yy4YeHHUs HalpaBieH Ha peaJu3aluio
MIPEEMCTBEHHOCTH C TOCJIEAYIOIIMM 3TalloM MOJY4YeHUSI XUMHYECKOIO
oOpa3oBaHHsS B paMKax HU3YYCHHs CIHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCIUIUIMH B By3aX W OpraHu3alMsx  CPEeIHEro
nmpodecCHOHAILHOTO 00pa3oBaHuMs. B 93ToM CBA3M H3ydeHHE IIpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACUIMpPEHUE U YIIIyOJeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKA OOYYAIOIIMXCS, BBIOPABIINX
onpenenéHHbld npodusib OOy4YeHUs, B TOM 4YHUCJIE€ C MEpPCIEKTUBOU
MOCJEAYIOMIETO TMOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUsS B OpraHU3alUAX
npodeccruonansHOTO 00pazoBanus. Hapsay ¢ atum, B cBete TpeboBanuit ®I'OC
COO k mmaHupyeMbIM pe3ysibTaTaM OCBOSHHS (enepaibHON 00pa3oBaTEIbHOM
MporpaMMbl CpeAHEro oOIero oOpa3oBaHUs U3y4YeHUE MpeaMeTa «XUMU»



OpPUECHTHPOBAHO TaKXK€ Ha pEHICHUE 3aJa4 BOCIHUTAHUS U COIHUAIBLHOTO
pa3BuTHA 0Oydyaromuxcs, Ha (GOPMUPOBAHUE Y HUX OONIEMHTEIUICKTYaIbHbBIX
YMEHUH, YMEHUI pallMOHAIN3alMU y4eOHOro TpyJa U 000OIMIEHHBIX CIIOCOOOB
NEATEeNIbHOCTH, UMEIOIIUX MEXIUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.

CocrapisitoniuMu ~ TipeMeTa  «XHUMHUS» Ha ypPOBHE  YriayOJIEHHOTO
W3YUYEHUS SIBIIAIOTCS YriyOn€HHbIe Kypehl — «Oprannyeckas xumus» u «OO01as
W HeopraHumdeckas xumus». llpu omnpeneneHud MOAXOIOB K OTOOpPY H
CTPYKTYPHOW OpTaHHU3allMU COJACPKAHHS ITUX KYpPCOB B MPOrpamMme Mo XUMUU
3a ocHoBy mpuHATH noyoxkeHus GI'OC COO o pazmuuusx 06a3oBOro u
yriayOaEHHOro YpOBHEN U3YUYEHHS MPEeIMETa.

OcHoBy copaepxkanusi kypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHuuecKass XUMHS» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU H
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3Yy4CHUS MpeaMeTa. JTa cucTeMa
3HAHMM TOJIydaeT OIpeAesIEHHOE TEOPETHYECKOEe JOIMOJHEHHE, MO3BOJISAIOINIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINA O00BEM (HaKTOJIOTHIECKOTO
matepuana. Tak, Ha yriayOJnE€HHOM YpPOBHE HM3YYEHHsS NIpeaMera obecriedeHa
BO3MOXKHOCTb 3HAYMTEJILHOTO YBEJIMYCHHS O0BEMA 3HAHUN O XUMHYECKUX
AJIIEMEHTAaX U CBOMCTBAX UX COECMHEHUN Ha OCHOBE PACIIMPEHUS U YriyOJieHus
NpEeJICTaBICHUH O CTPOCHUH BEIIECTBA, XUMUYECKOM CBA3U U 3aKOHOMEPHOCTAX
NPOTEKaHMsl PEeaKIMii, paccMaTpUBAaE€MbIX C TOYKM 3pEHUS XHMHUUYECKOU
KAHETUKH U TEpPMOJMHAMHKHU. M3ydeHue mepuoJUyYecKoro 3akoHa U
[lepronuyeckoit  cuCTeMbl  XMMHUYECKHMX  DJIEMEHTOB  Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHUX TMPEJCTABICHUSIX O CTPOCHUU aToMa.
XUMHYECKast CBSA3b OOBSICHIETCS C TOUKH 3PEHHUS DHEPreTHUECKUX M3MEHEHUM
npu e€ 00pa30BaHUM M PA3pYIICHUH, a TAKXKE C TOUKH 3PCHHUS MEXAHH3MOB €&
oOpa3zoBanusa. H3yueHue TUIOB peakuuil AononHseTcss GOpMHUPOBAHUEM
MPEACTAaBICHUNA 00 3JIEKTPOXUMHUUYECKUX Mpolieccax U JIEKTPOJIU3E PacIiaBOB
U pPAcTBOPOB BelIeCTB. B Kypce OpraHM4eckod XWUMHUU TPH PACCMOTPEHUU
PEaKIMOHHON CIMOCOOHOCTH COCAMHEHHH yaenseTrcs o0co0oe BHUMAaHHE
BOIIpocaM 00 DJJIEKTPOHHBIX d(dQeKkTax, O B3aWUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHHU3MaX PEaKIIHi.

Ocoboe 3HaueHHWEe WMEET TO, 4YTO Ha COJACpPKAHUE KypCOB XHUMUU
yrayOn€HHOTO ypOBHSA W3Y4YEHUs ISl KJIACCOB OMNPEACIEHHOTO MPOQuIIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYpY M XapakTep IOTMOJHEHWH K oOmen
CUCTEME TMPEIMETHBIX 3HAHUW) OKA3bIBAIOT BIUSHUE CMEXHBIC MpeaAMETHI. Tak,
HampuMep, B COAEpKaHUU TMpeAMeTa JUisl KIacCOB XHUMHKO-()U3UUYECKOTO
npoduist 6oJbllIoe 3HAYeHUE OYyT UMETh 3JIEMEHTbl y4eOHOro mMaTepuaia mo
oOmeit xumuu. Ilpu u3yueHuun mnpeaMera B JaHHOM cCllydae akIEHT Oyaer



CAellaH Ha OOIIHOCTh METOJOB IO3HAaHHSA, OOLUIHOCTh 3aKOHOB U TEOpHH B
XUMUU U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsE Teopusi (MOJIEKYJApHAasl TEOopus B
¢du3uKe), 3aKOHBI COXpPAHEHUS MAacChl U DHEPrUH, 3aKOHbl TEPMOJUHAMHKU,
ANEKTPOJIN3A, MIPEACTABIECHNS O CTPOCHUU BEILIECTB U APYIOE€.

B TO Xe Bpems B COJAEpKAHUM TMpEIMETa [Js KIACCOB XUMHUKO-
Oouonornyeckoro npoduiisa 0oNbIINMA yAenbHbINA BeC OyJeT UMETh OpraHnyecKas
xumusi. B a3TOM ciydae mpefocTaBiseTcs BO3MOXKHOCTh Juisl  Oojee
00CTOATENILHOTO PAaCCMOTPEHUSI XUMHUYECKOM OpraHu3aliyd KJIETKH Kak
OMOJIOTMYECKON CHCTEMBbI, B COCTaB KOTOPOW BXOMST, K TMpPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JHUIUJbI, OCJKU, YIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTAaBE M CBOMCTBAX MpPEACTABUTEIECH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB CIY>KaT OCHOBOW JIsI M3y4YEHUS
CYIIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B nmane ¢opMupoBaHHsS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIlIEHAYYHBIX METOJOB IIO3HAHUS U OIbITA MPAKTHYECKOTO0 MPUMECHEHUS
HAy4YHBIX 3HAHUW H3y4YeHUE MpeaMera «XuMHUs» Ha YrIyOJa€HHOM YpOBHE
OCHOBAHO Ha MEKIIPEIMETHBIX CBSI3SIX C YYCOHBIMU MPEIAMETaMHU, BXOISIIUMH B
cocTaB  TpeaAMeTHbIX  obmactelt  «EcTecTBeHHO-HayuHbIE  MPEAMETHIY,
«Marematuka 1 HHpopMaTuka» u «Pycckuil s3bIK U IUTEpATYypay.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD» Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOuiero ooOpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajadyeil IMEepBOCTENEHHOW  3HAYMMOCTU  SIBJISIETCS
dbopMupoBaHHE OCHOB HayKM XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKOW [EATEIIbHOCTH YEeJIOBEKa M OJHOr0 W3
KOMIIOHCHTOB MHUPOBOM KyJbTypbl. Pemenue 3Toil 3amaun Ha yriyOiaEéHHOM
YPOBHE U3Y4YE€HUS MPEIMETA MPEANOIaracT peain3alnio TAKUX LEeIeH, KakK:
dbopMupoBaHUE  TPEACTABICHMWI: O  MaTepUATBHOM  €IMHCTBE  MUDA,
3aKOHOMEPHOCTSIX W TO03HABAEMOCTHU SIBICHHM MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HAYK M €€ BeAylIel poi B 00ECIeYeHUH YCTOWUNBOTO
Pa3BHUTH YEJIOBEYECTBA: B PEIICHUH TIPOOIIEM SKOJIOTUUECKON, YHEPTETUIECKO N
W THIEeBOH O€30MacHOCTH, B PA3BUTUM MEAWIMHBI, CO3aHUA HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB HDHEPTUU, B OOECMEYCHUH PalMOHAIBHOTO
MIPUPOAOIIONB30BaHUA, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIICH KyIbTYPHI
YelioBeKa, a TaKKe DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
30POBBIO U IPUPOIHOU CpEnE;

OCBOCHHME CHUCTEMbI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTaBIISAIOLIEN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa: PyHIAMEHTAIbHBIX MOHSATUM, 3aKOHOB U
TEOPUN XUMHHU, COBPEMEHHBIX IMPEACTABICHUNW O CTPOCHUU BEIIECTBA Ha



pPa3HBIX YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJSIPHOM, HAJMOJICKYJSPHOM, O
TEPMOJAUHAMHUUECKUX U  KUHETHYECKUX  3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMUYECKUX PEaKlHii, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX
cucreMax, 00 O0IMX HAyYHBIX TPUHITUIIAX XUMUYECKOTO TIPOU3BOJICTBA;
dbopmupoBaHue y 00y4aronMxcsi 0CO3HAHHOT'O0 TTOHUMaHUsI BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMUYECKUX 3HAHUHU JJIsI OOBSICHEHUS KIIOUEBBIX UACH U mpoOaemM
COBPEMEHHOM XUMHUH, [JIs1 OOBSICHEHUS U TMPOTHO3UPOBAHUS SIBJICHUI,
UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOTO pPEIICHUs MpodiieM,
CBSI3aHHBIX C XHMHEH, MPOTHO3MPOBAHMS, aHalM3a M OLECHKH C TO3UIIHM
AKOJIOTUUYECKON 0€30MacHOCTH TOCIEICTBUNH OBITOBOM W MPOU3BOIACTBEHHOM
NEATeIbHOCTH  YeJIOBEeKAa, CBSI3aHHOM € XHMMHYECKUM IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U TTepepabOTKOM BEIECTB;
yrayOJieHHe PEJACTaBISHUNM O HAYYHBIX METO/aX MO3HAHUS, HEOOXOIUMBIX JJIsI
npuoOpeTeHnus yMEHUW OPHUEHTUPOBATHCS B MHPE BEIHIECTB M OOBSICHEHUS
XUMUYECKUX SBJICHUM, HMMEKINX MECTO B TMPUPOJAE, B MPAKTHYCCKOU
NESATeIbHOCTH U TTIOBCETHEBHOM JKM3HH.

B mnane peanuzanuu mepBOOYEPENHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIHI 1IEJIOCTHON CHCTEMBI CpeHEro oo01ero oopa3oBaHus MpU U3YYCHUU
npeamera «XUMHUS» Ha YrIyOJIEHHOM YpOBHE OCOOYH aKTyaJdbHOCTb
nmpuoOpeTaroT TaKue LeJU U 3a7a4H, Kak:
BOCIIMTaHHE YOEKIEHHOCTU B TTO3HABAEMOCTH SIBJICHUM MPHUPOJIBI, YBAKCHUS K
IpoIIecCy TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIATHBIX UCCIEIOBAHUN
B XUMHH, (OPMUPOBAHNE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHBAIlMM K OOY4YEeHHWIO U TIO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CaMOBOCITUTaHHIO Ha OCHOBE YCBOEHHUS OOIIEUYEITIOBEUYCCKUX
IICHHOCTEH;
pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKUX
crocoOHOcTel  oOydarommxcs, (GOpMUpPOBaHHE Yy HHX CO3HATEIBHOTO
OTHONICHHS K CaMOO0OPa30BaHUIO M HEMPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHUIO
YCIICIIHOM npodecCHOHATILHON u 001IIecTBEHHOM NeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W MOTPEOHOCTH B 3I0POBOM
o0pa3se )KU3HH,
dbopMupOBaHWE YMEHHM W HABBIKOB Pa3yMHOTO TPHUPOAOIOIH30BAHUSA,
pPa3BHUTHE DSKOJOTUYECKOW KYJIbTYphI, MPUOOpPETEHHUE OMbITa OOIMIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN AEATEIbHOCTH.

OOmiee 4McliO YacoB, MPEAYCMOTPEHHBIX JUISI HW3YyYECHHs] XUMHHU Ha
yIi1yOJICHHOM YPOBHE CpeliHero obuiero oopasoBanus, coctapisier 204 4yacos:



B 10 xmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 ygaca (3 yaca B
HEJICITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHUYECKON XMMHUHM.

IIpenmer u 3HayeHWE OPraHUYECKOW XUMWH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUSI. BasleHTHBIE BO3MOXXHOCTH aTOMa yriaepoja. XUMHUYECKasl CBSA3b B
OpraHMYecKUX COEAMHEHMSIX. TUmbl THOpUIM3ALMM ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuzMbl 00pa3oBaHMsS KOBaJEHTHOW CBsA3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U -
cBs3u. OnuHapHasi, BOMHAas U TpouHas cBsi3b. CrocoObl pas3pbiBa CBsi3eil B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. lloHATHE O CBOOOJHOM pajauKaie,
Hykjeodue u anekTpodure.

Teopust cTpoeHuss opraHudeckux coeauHeHuii A.M. bBytiepoBa wu
COBPEMEHHBIE MPEJACTABICHUS O CTPYKTypEe MOJIEKYJl. 3HA4€HUE TEOpUHU
CTPOCHHSI OpPraHMYECKUX COEOUHEHUU. MOJeKyJIapHbIE U CTPYKTYpHbIE
dopmynbl.  CTpykTypHble GOpMYNBl  pa3iMYHBIX  BHUJAOB: pa3BEPHYyTas,
COKpanléHHas, ckenetHad. M3omepusa. Bunbl wn3omepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAsl. OJEKTPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUuYeCKuX
coeTMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3P EKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(b yHKIIMOHAIBHOM rpymIie. ['omomorwus. I'oMmomornueckue PAIBI.
Cucrematnyeckass HoMmeHKiarypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIIEH.

OcobenHocTH U KIaccuUKAIMs OPTaHMYECKUX peakiuii. OKUCIUTeIbHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN B OPTaHUYECKON XHUMHMH.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHUS BEIIECTB M HMX NPEBpaALICHUI:
O3HaKOMJICHHE € 00pa3liaMM OpPraHMYECKHUX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OMBITHI 10 IPEBPALIECHUIO OPraHMYECKUX BELIECTB IPU HArpeBaHUU
(nnaBneHue, oOyrivMBaHUE W TOPEHHUE), KOHCTPYMPOBAHUE MOENIEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuii psija ankaHoB, oOmas Gpopmyia, HOMEHKIATypa
U U30MepUs. DINEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKAHOB,



sp3-rubpuauszanus aToMHBIX OpOWTanedl yriepoma, G-CBA3b. DusnuecKue
CBOMCTBA AJIKAHOB.

XUMHUYECKUE CBOMCTBA allKaHOB: PEAKIMHU 3aMENICHUs, HU30MepHu3allui,
JNETUAPUPOBAHMS, IMKIN3AINY, TUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PeaKIui paguKalIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. OOmas  ¢opmyna, HOMEHKIATypa U HU30MEpHs.
OCOOEHHOCTH CTPOEHUS W XUMHUYECKHX CBOMCTB MasbIX (IUKJIOMPOIIAH,
UKJIOOyTaH) U OOBIYHBIX (I[MKJIOTIGHTAH, IMKJIOTEKCaH) IMKIOAJIKAaHOB.
Cnioco0bI MOTy4eHUs U IPUMEHEHHE ITUKII0ATKaHOB.

Ankensl.  ['oMonoruueckuid  psii  ajdkeHoB, oOmas  gopmyna,
HOMEHKJIaTypa. OJIEKTPOHHOE€ U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII
a7KEHOB, SP>-TMOpUIM3alMs ATOMHBIX OpOMTanell yriepoja, G- U T-CBS3H.
CrpyktypHas W TreoMeTrpuueckas (LIHMC-TpaHc-) wu3oMmepus. Dusnyeckue
CBOMCTBa aJKEHOB. XHWMHUYECKHE CBOWCTBA: pEAKIMH PUCOCTUHEHUS,
3aMeNIeHUs B 0-TI0JI0KEHUE TIPU JBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBmiio MapkoBHukoBa. KayecTBeHHBIE pEakUMUM Ha JIBOMHYKO CBS3b.
Crioco0ObI oJTy4YeHHUsT ¥ PUMEHEHHUE aJTKEHOB.

AJIKaJIMEHBI. Knaccuduxanus aJKaJMeHOB (conpsiKEHHBIE,
U30JIMPOBAHHBIC, Kymyauposantsie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepu3zarmus conpspkEHHBIX qUeHOB. CrocoObI MOMYyYeHUS W MPUMEHEHUE
aJIKaIUCHOB.

Ankuael.  ['omomormyeckuii  psg  ajdkuHOB, oOmas  ¢opmyia,
HOMEHKJIaTypa M HM30MEpUs. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI ~ QJIKHHOB, SpP-THOpHAM3alMs aTOMHBIX OpOWTajel  yriepoja.
@OU3UYECKUE  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  pPEaKIHUU
MPUCOCINHEHUS], IUMEPU3AllUd W TpPUMEpU3alMH, OKHUCICeHHS. KHCIOTHBIE
CBOWCTBAa AQJIKMHOB, MMEIOIIUX KOHLEBYI TPOUHYI CBA3b. KauecTBEeHHbIE
peaKIuu Ha TPOUHYIO CBA3b. CIIOCOOBI MOYUCHUS W MPUMEHEHNE aJIKMHOB.

ApomaTuyeckue yriieBoJIopobl (apeHbl). ['oMonornyeckuil psii apeHos,
obmass  ¢opMyna, HOMEHKJIATypa H  H30MEpHUS.  ODIJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHWE MOJICKYNbl OeH30ma. Du3nmdeckue CBOHCTBA
apeHoB. XMMHUYECKHE CBOKMCTBA O€H30J1a M €r0 TOMOJIOTOB: PEAKIIMHU 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJICBOJOPOJHOM pPaJIMKaje, PEaKIUU MPHUCOSTUHCHHUS,
OKHCJICHHE ToMoJioroB OeH3ona. IIpeacraBinenne o0 OPUEHTUPYIOIIEM
JTEeUCTBUU 3aMecTUTeleld B OCEH30JbHOM KOJbIIE Ha IPUMEpPE aJKHIbHBIX
paauKanoB, KapOOKCUIBHOU, THAPOKCHILHONW, aMHUHO- M HUTPOTPYIIIIBI, aTOMOB



rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWCTB crtupoda. llomumepuzanus
ctuposna. CnocoObl MOTyYEHUS! ¥ IPUMEHEHUE apOMaTUYECKUX YIIIEBOIOPOIOB.

[Ipuponnsiii  ra3. IlomytHele HedTsHble Ta3pl. Heptsr u €€
npoucxoxaeHue. KameHHbId yroib U OpOAYyKThl ero mnepepadotku. CrnocoOsbl
nepepaboTku HePTHU: MeperoHka, KPEeKUHT (TEPMUUYECKUM, KaTATUTUUYECKUM),
pudopmunr, nuponus. IIpoayktel nepepaOoTku HedTH, WX NPUMEHEHHE B
MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXY Pa3IMUHBIMU KJIACCaMU yTI€BOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIlleHHs] TrajoreHa Ha THAPOKCOIpyNNy, HUTPOIrpyImy, UHAHOTPYIIY,
amuHorpymnmy. JlelicTBUe Ha TrajaoreHIpoU3BOJHBIE BOAHOTO M CHUPTOBOIO
pacTBopa MEnoun. B3anuMoaencTBrue UrajaoreHaJIKaHOB ¢ MarHueM UM LUHKOM.
[lonsiThe 0  MeTa/NIOOpraHUYEeCKUX  coeluHeHusx.  Vcmonp3oBanue
raJIOTeHNPOU3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYeCKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/bl M3YYEHHUS BEIIECTB M MX IMpPEBpaIlCHUN:
u3yueHrue  (U3MYECKUX  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTH),
KayeCTBEHHBIX PEAKIUI YIIIEBOJOPOAOB PA3IUUHBIX KJIACCOB (0OECI[BEUBaHUE
OpOMHOI WJIM MOAHOW BOJBI, PACTBOpA MEepMaHTraHaTa Kajus, B3aUMOJIEHCTBUE
aleTWJIeHa ¢ aMMHUa4yHbIM pacTBopoM okcuua cepebpa(l)), kauecTBeHHOE
oOHapykeHHe yriepoja W BOAOpPOJa B OPraHMYECKUX BEIEeCTBAaX, MOJyUYEeHHE
ATUJIEHA M U3YYEHHE €ro CBOMCTB, O3HaKOMIIEHHE C KoJuiekiusimMu «Hed1b» u
«Yromb», ¢ oOpa3llaMH IJIacCTMAacC, Kay4yKOB W PE3WHBI, MOJICIMPOBAHUE
MOJIEKYJI YTJIEBOJOPOAOB U TAION€HIIPOU3BOIHBIX YIJI€BOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHU.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHWE MOJIEKYyNl (Ha IpuMepe
MeTaHOJIa W 3TaHoja). ['omonormyeckuid psg, obmas Qopmyna, uU3oMepwHs,
HOMEHKJIaTypa U kiaccupukanua. Dusnueckue CBOWCTBA MpPeAETbHBIX
OJTHOATOMHBIX CIHPTOB. BOMOpPOAHBIE CBS3M MEXKIY MOJIEKYJaMU CIUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAKUMU 3aMELIEHUs, JAETUApATAlUH, OKHUCIICHMS,
B3aUMOJIECTBHE C OPraHMYECKMMM M  HEOPraHMYECKMMH  KHCIOTAMH.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleWcTBUME »dTaHONA U
METaHOJIa Ha opraHu3M desoBeka. CrnocoObl NOMyYeHHSs W IPHUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NUECKUX
Y XUMHYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUICHIJUKONb U TIUUEpHH. DuU3nyeckue H
XMMHYECKUE  CBOMCTBA:  pEaKkUMM  3aMELIEHUs,  B3aUMOJECHCTBUE  C



OpPTaHUYECKUMHU U HEOPraHWYECKUMH KHCIOTaMM, KA4eCTBEHHAs peaklus Ha
MHOTOaTOMHBIE  crupThl.  llpenctaBieHne 0  MeXaHW3ME  peakUui
HyKJ1eopuibHOrO 3aMerieHud. JleiicTBue Ha opraHu3Mm yenoBeka. CrocoObl
MOJTyYeHUS] M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O6eH3o0sbHOrO siapa. Pusznueckue cBoicTBa (henona. OCOOEHHOCTH XUMHUUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHon. ToxkcuyHOCTh (eHona.
CrniocoObI nosryueHust ¥ npuMeHenue ¢penomna. GerondopmanbaeruHas cMoa.

KapOoHunbpHbIE COEMWHEHUS — aibJACTHUABl W KETOHBL. OJIEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. ['OMOIOTHYECKHE pSIABI albICTHAOB H
KeTOHOB, o0miast Gopmyna, nzomepusi 1 HoMeHkIarypa. dusznyeckue cBoiicTBa
QIBJICTUIOB U KETOHOB. XHWMHUYECKHE CBOICTBA ajbJCTHAOB M KETOHOB:
peakiuu npucoequHeHus. OKUCIEHUE ambIeTHIOB, KAUSCTBCHHBIC PEaKIUy Ha
anpaerubl. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIbJICTH/IOB M KETOHOB.

OnHOOCHOBHBIE TpefeNnbHble KapOOHOBBIE KHCIOTHL. (OcobeHHOCTH
CTPOEHHUSI MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMmepuss W HOMEHKJATypa.
®du3nvecKkre CBOWCTBA OJHOOCHOBHBIX TMPEACIBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsA3M MEXAYy MOJIEKYJIaMHU KapOOHOBBIX KHUCIOT. XMMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOWCTBA, peaklus dTepuuKalvm, peakiuyu ¢ yyacTHEM
yIJIeBOJOPOIHOr0 paaukana. OCcOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.

[loHaTHE O TPOM3ZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX ddupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HENPEACTbHBIX U
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsA, NMAaJbMUTHHOBAS, OJIEUHOBAS, JIUHO/IE8As, TUHONEHOBAs KUCIOTHI.
Crioco0bI oNTy4eHUs ¥ MPUMEHEHUE KapOOHOBBIX KHUCTIOT.

Crnoxnbie 3¢upsl. ['omonorndyeckuit psia, obmas Gopmya, U30Mepus U
HOMEHKJIaTypa. OU3NUECKUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckre U XUMUIECKUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M 1enouHoit cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COIEpKAIINX
OCTAaTKH HEMPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mras xapakTtepuctuka yrieBoaoB. Kimaccudukarust yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, aezokcupmOo3a. PU3NUYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QJbACTHAHOW TPYMI, CIUPTOBOE U MOJOYHOKHUCIOE OPOKEHHUE.



[IpumeneHne T1IIIOKO3bI, €€ 3HAYEHUE B IKUZHEACATEIbHOCTH OpraHU3Ma.
Jucaxapunpl: caxapo3a, MajlbTO3a M JIAKTO3a. BoccTraHaBiIMBamouye Hu
HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['maponus nucaxapuno. Haxoxaenue B
npupoae M npumeHeHue. Ilonmucaxapuapl: Kpaxmani, MIIMKOT€H W UEIIII0JI03a.
CtpoeHne MakpoMOJIEKYJ Kpaxmaya, FIMKOT€Ha W UEeUI0JI03bl. Dusnueckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMHUYECKUE CBOMCTBA Kpaxmaja:
TUAPOJIN3, KAYECTBEHHAs peaklus ¢ HMOJAOM. XHMHUYECKHME CBOMCTBA
IEJUTIOJIO3BI:  THAPOIN3, MojydeHue dGupoB 1enono3bl. [lonarue o006
HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIBHBIE METOJbl HM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUM:
pacTBOPUMOCTh PA3JIUYHBIX CIHUPTOB B BOJI€, B3aUMOJCHCTBHE 3TAHOJIA C
HAaTpUEM, OKUCJIEHHE STUJIOBOTO CIIUPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOU
IIPOBOJIOKE, OKHCJEHWE STWJIOBOTO CIUPTa JIUXPOMATOM Kayiusl (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHUAJIOB), KAUYECTBCHHBIC PEaKIIMU Ha aJIbJICTUJIBI (C
ruapokcuom  auammuHcepebpa(l) u  ruapoxcumom  menu(ll)), peaxuums
mmnepuHa ¢ ruapokcugom  meau(ll), xumudeckue CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTBhI, B3aWMOJICICTBME pacTBOpa TIJIIOKO3bl C THAPOKCUIIOM
meau(Il), B3aumoseiicTBue Kpaxmana ¢ MOJOM, PEIlIeHNE SKCIEPUMEHTAIbHBIX
3amay o temaM «CrupTthl U QeHonbl», «KapOoHoBbie KHUCTOTHL. CIlOXKHBIE
3(UpbI».

A3o0Tcoep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHuyYeckue NpOu3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas dhopMyna, n3oMepusi, HOMEHKJIATYpa U
dbu3uveckue CBOMCTBA. XHWMHUYECKOE CBOMCTBA alU(PaTHICCKUX aMHUHOB:
OCHOBHBIE€ CBOMCTBA, AJIKWJIUPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX aMUHOB C
azoTuctoi Kkucaoroi. Conu aJKuIaMMOHHUS.

AHWIMH — MpeICTaBUTEIb AMUHOB apomaTudeckoro psga. CrpoeHue
aHWINHA. B3anMmHOEe BIWsSHME TpynI aroMOB B  MOJIEKYJIE AaHWJIMHA.
Oco0eHHOCTH XWMHUYECKUX CBOWCTB aHWUIWHA. KadecTBeHHBIE peaKkIMu Ha
anwmH. CrnocoObl TONyYeHUs W TpPUMEHEHHE anu(aTUYecKUuX amMHuHOB.
[lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTieNbHbIE MPEICTaBUTENN
(-aMUHOKHUCIIOT: TJWALWH, amaHuH. Ouszndeckue CBOMCTBA aAMHHOKHCIOT.
XHUMHUYECKHE CBOWCTBA AMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUuYECKHUX
COCIMHEHUMN, peaklusl MOJUKOHJIECHCAlMU, OOpa3oBaHUME NENTHUIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 ENTHIOB.



benku kak npuponHsie nonuMepsl. [lepBuuHas, BTOpyU4YHAs U TPETUYHAS
CTpYKTypa OenkoB. XUMHUUECKUE CBONCTBa OEIKOB: THUAPOIU3, JEHATypalusi,
KAueCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCIEPUMEHTANBHBIE METOAbl W3yYEHUS BEIIECTB M WX MPEBPALLCHUN:
pacTBOpeHUE OCJIIKOB B BOJE, JE€HATypalus OCJIKOB MPU HArpeBaHUU, I[BETHbHIC
peakiuu Ha O€JKH, peIIeHHe OHKCIEPUMEHTAIbHBIX 3a/Jad 10 TeMaMm
«A3oTconmepxkaimie — opraHumyeckue — coeguHeHus» U «Pacno3naBanue
OPraHUYEeCKUX COCAUHECHUI.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSAITHSI XMMHUU  BBICOKOMOJIEKYJISIPHBIX  COEJIUHECHUN:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEIHSS
MoJieKyJigpHass macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUHN — MOJTUMEPU3aLIUS U TIOJTUKOHICHCALIUSL.

[Tonmumepubie matepuanbl. Ilmactmacchl (TOJUATUIICH, TOJMIPOIIHIICH,
MOJIMBUHUJIXJIOPU, TOJUCTUPOJI, TOJUMETUIMETAKPHIAT, TOJIMKAPOOHATHI,
noJimdTUIIeHTepedTanaT). Ytunuzanus u nepepadoTka IacTUKa.

DJIaCTOMEPBI:  HATypajdbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKH
(6yTamueHoBBIN, XJIOPONPEHOBBIN, N30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KApOH U JIABCaH).

[Tonumepsr CIELHAIILHOTO Ha3HA4YEeHUs (Tecon, KeBJap,
AIEKTPOINPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

DKCIIEpUMEHTAIbHBIE METOABbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HAaKOMJICHHME C oOpa3llaMH TPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAay4dyKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3aJady MO0 TeMe
«Pacrmo3HaBaHUeE IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue monekymsipHOd (HOpMyIbl OPraHHYECKOTO0 COSAMHEHHS TI0
MAaCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHUE
MOJICKYISAPHON (DOPMYJIBI OPraHUYECKOro COCIMHEHHS Mo Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakud W/WIM UCXOIHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYpPHOU (OpPMYIIbI
OpPraHUYECKOTO BEIIECTBA Ha OCHOBE €T0 XMMHYECKUX CBOMCTB WIIU CITIOCOOOB
MOJy4YEHUsI, OINPEIEIICHUE JOJU BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUYECKH
BO3MOXHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzamusa MeXnpeaMETHBIX CBSI3€M IIPU  W3YUYEHUU OPraHUYECKOU
xumud B 10 Kkjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHUE KakK OOIIMX



€CTCCTBEHHO-HAYYHBIX MOHSATUH, TaK W TOHITHHA, TPUHATHIX B OTACIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAay4yHbId (aKT,
TUIO0TEe3a, TEOpHsl, 3aKOH, aHalW3, CUHTE3, Kiaccuukaius, HaOIoACHHE,
HU3MEpPeHHE, FIKCIIEPUMEHT, MOJIEITb, MOJICITUPOBAHHE.

dusnka: wMaTepus, aToM, OJJCKTPOH, IPOTOH, HEHUTPOH, MOJICKYJIa,
DHEPreTUYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIICCTBA, (PU3MUECKHUE BEIMYMHBI, CIMHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPTHS,
Macca.

buonorusi: kierka, opraHusM, 3KOcucTeMa, Ouocdepa, MeTab0IHU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOMHBINA THIT TUTaHUS, OpOKCHHE,
¢doTOCHHTE3, IbIXaHWE, OCJKHW, YIJICBOJbI, JKUPBI, HYKICHHOBBIC KHCIIOTBI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe NCKOIIAEMBIE, TOILIIUBO.

TexHOMOrus: MHUIIEBbIC TPOIYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPHAIIbI M3 UCKYCCTBEHHBIX U CHHTETUYCCKHUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnueckue 0CHOBbI XMMHUM.

AtoM. CoctaB aTOMHBIX saep. XHUMHYECKUW »dieMeHT. W30Tomsbl.
CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YMCIa. DHEPTeTUYECKUE
YPOBHU M TONYpOBHH. ATOoMHBIe opbOutanu. Kiaccudpukanus XUMHUECKUX
3JIEMEHTOB (s-, P-, d-, f-ajemenTsI). PacnpenencHue 3JIEKTPOHOB MO aTOMHBIM
opOuTAIAM. OJNEKTPOHHbIE KOHPUTYpallud aTOMOB 3JEMEHTOB TIEPBOTO—
4eTBEPTOro MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUU, DJIEKTPOHHBIC
KOH(MUTYypalui HOHOB. DIEKTPOOTPHUIIATEIIHHOCTb.

[leppuonnuecknit 3akoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snementoB  J.M. MenneneeBa. CBsi3p  NEPUOJUYECKOTO  3aKOHA U
[lepronnyeckor CUCTEMBl XMMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYyIIaM U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneena.

XumMu4ecKkass CBA3b. BUIbl XMMHYECKOW CBA3U: KOBAJICHTHAs, MOHHAas,
MeTayundeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-aKIENTOpHbIA.  DHepruss W JiauHa  cBsizu.  [lodsipHOCT®,



HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
BonopoaHas cBa3b. MexXMOIEKyIISIpHbIE B3aUMOACHCTBUA.

BaneHTHOCTh M BaJE€HTHBIE BO3MOKHOCTHM aTOMOB. CBS3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HX TEOMETPUYECKUM CTpPOCHHEM (Ha TMpuUMepe
COCIMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHUsIX. CoCcTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTellb,  JIMTAHJABL.  3HAYEHHWE  KOMIUIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOIO CTPOCHUA. THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHnix cucremax. Mictunueie pactBopsl. [IpeacraBienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaXKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIlIECTBAa B PacTBOpE, MOJIsipHAs KOHLEeHTpanus. HackleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudukanus w  HOMEHKJIATypa  HEOPTaHMYECKHUX  BEIECTB.
TpuBnanbHble Ha3BaHUS OTACIBHBIX MPEACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukamus  XUMUYECKHX  peakuuii B HEOPraHUYECKOW U
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIllCHUs] HPHEPTrUU TMPU XUMUYECKHX peakiusax. TerioBbie 3¢ dexTs
XUMHUYECKUX peakuuil. TepMOXUMHUYECKUE YPABHEHUSI.

CkopocTh XMMHUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakropoB. ['oMoreHHsie U reTeporeHHbIe peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble W HeOOpaTUMBIE peaKIMd. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECHS: TEMIIEPATYPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakiuu. [Ipunnun Jle [Hlarense.

OnextponuTudeckas nuccoruaius. CHiIbHBIE W CIIa0ble SJIEKTPOJUTHI.
Crenenp aucconmanuu. Cpeaa BOAHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOro oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. (CTeneHb OKHUCIICHHUS.
Oxkucnutenb W BocCTaHOBUTENb. [Ipolecchl OKUCIEHUS W BOCCTAHOBIICHUS.
Baxueiinme OKUCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUMN:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPUCYTCTBUHM KaTAIM3aTOpPa, MOJAEIH
KPUCTAJUTMYECKUX  PEHIETOK, MPOBEICHUE peakuuid HOHHOro oOMeHa,



OMpENICNICHUE CPEJIbl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUEHUE BIUSHUS
pa3IUUYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOM peakIMu U TMOJIOKECHHE
XUMHUYECKOTO PaBHOBECHS.

Heopranuuyeckass XuMus.

[Tomoxenne wHemeraiuioB B llepuoguyueckon CcUCTEME XUMHUYECKUX
sanementoB J[.M. MenzgeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
MeTajulaMd ¥ HEeMeTaJUlaMH, BOCCTAHOBHUTEJIBHBICE CBOWCTBA. [ UIPHUIBI.
TomnuBHBIE 2JIEMEHTHI.

lNanorensr. Haxoxaenue B mpupoje, CriocoObl mojiydeHus1, puznueckue u
XUMHUYCCKHUEC CBOMCTBA. ["amoreHoBoAOPOIBI. Baxxneiimue
KUCJIOPOJACOAEPKAIIUE  COCAUHEHUS  TallOr€HOB. JlaGoparopHeie
IIPOMBIIIJICHHBIE CITOCOOBI MOTyYeHUS TaoreHoB. [I[puMeHeHne rajJoreHoB 1 ux
COEIMHEHUH.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
kuciioposa. Pu3nueckue U XMMUYECKHE CBOICTBA U IPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B MpUpOE, CIOCOOBI TONyYeHHUs, (PU3MUYECKHE U
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepri(IV), okcua
cepbl(VI). CepHucras u cepHasi KUCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOThI. [IpuMeHeHne cephl U €€ COEIUHEHUI.

Azor. HaxoxneHue B mNpupoje, CIHOCOObI TONydYeHHs, (U3NYECKHe u
XUMHUYECKHE CBOWCTBA. AMMMAaK, HUTpUIbL. OKcHUIbl a3oTa. A30THCTas H
a30THas KUCIOTHI W UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHHUE a30Ta U €ro COeTMHEHUN. A30THBIC YA0OpEHHUS.

®docdop. Haxoxnenue B mpupojie, CrocoObl MojaydeHus, GU3NIEeCKue U
xumudeckue cBoiictBa. @ochunpt u dpochun. Oxcuasl Gochopa, dpochopHas
kucnota u e€ comu. [Ipumenenue docdopa u ero coegmnenuii. dochopHbie
ynoOpeHus.

VYrinepon, HaxoXJAeHWE B TpUPOAC. AJUIOTPONHBIE MOAUGDUKAIIH.
du3nueckue W XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcup yraepona(ll), okeua yrnepona(IV), yronbHas kucinoTa U e€
coni. AKTUBHPOBAHHBIN yroiib, ancopouus. Dymnepensl, TpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEMIECTB, OOpPa30BaHHBIX YTIEPOIOM, H
€ro COCINHECHHM.



Kpemnuii. Haxoxaenue B npupojie, cnocoObl moiayyeHusi, Gu3nyeckue u
xumudeckue cBoiictBa. Okcun kpemHus(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[Ipumenenne kpeMHHSI U €ro coeauHeHH. CTEKII0, €ro MOJyYEeHHE, BHJbI
CTEKJIA.

[Tomoxenne wetaimioB B llepuognyeckor CHUCTEME  XHMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX OOOJIOYEK aTOMOB
MetaioB. O6mue ¢puznueckre cBoicTBa MeTawioB. [IpumMeHeHne MeTamioB B
ObITy U TexHuke. CriiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psAJl HampspkeHud MeTtawioB. OOmme crnocoObl
NOJIyYEHUS METaJIJIOB: TUIPOMETAIITYPTHS, MAPOMETAILTYPIus,
anekTpoMeramnyprus. [lonstue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOPpPO3HHU.

O6mas xapakrepuctuka metamuioB [A-rpymnmsl [lepuoguyeckoil cucTeMbl
XUMUYECKUX 2JJIEMEHTOB. Hatpuit u kammii: monydeHue, (U3MYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mmas xapakrepuctuka MetamioB [IA-rpynmnsl [lepuonnueckoit cucTemMbl
XUMUYECKUX JJIEMEHTOB. MarHuii W Kajbllui: ToJydyeHue, (U3NYecKue Hu
XUMUYECKHE CBOMCTBA, NMPUMEHEHUE MPOCTHIX BELIECTB M HMX COEOUHEHHIA.
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHEHHUSI.

ANIOMUHUNA: TonydeHue, (Qu3Myeckue U XUMUYECKHE CBOWCTBA,
NpUMEHEHHE MPOCTOr0 BEIIECTBA UM €ro CoeluHEeHU. AMMOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OO6miass xapakTepucTHKa MeTauioB mnobouyHbiX mnoarpynn (b-rpymim)
[Ieproandeckor CUCTEMBI XUMUUYECKUX JIEMEHTOB.

®u3nMYeCcKue 1 XUMHYECKUE CBOMCTBA XpoMa U €ro coearuHeHul. OKCUab
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U quxpomaThl, UX
OKHCJIMTENBHBIE CBOMCTBA. [lonydueHne u npuMeHeHue Xpoma.

dusnyeckue M XUMUYECKHE CBOMCTBA MapraHia M €ro COECIUHEHUM.
Baxueitmue coenunenuss wmapranua(ll), wmapranna(IV), wmapranuna(VI) u
mapranua(VII). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

dusnyeckue M XUMHUYECKHE CBOMCTBA JK€j€3a U €ro COCIMHEHHUM.
Oxkcuapl, rugpokcuasl u conu sxkene3a(ll) u xeneza(Ill). Ilonmyuenuwe wu
MIPUMEHEHHE XKEJE3a U €ro CIJIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeIU U €€ coeaquHeHuil. [lomyuenue
Y IPUMEHECHUE MEJIN U €€ COCINHEHUN.

Huek: monmydenue, (pu3nUecKue W XUMHYECKHE CBOHCTBA. AMdOTEpHBIC
CBOWCTBA OKCHUJA W THUAPOKCHAA IIMHKA, THUIPOKCOKOMIUJIEKCHI IIMHKA.
[IprMeHeHne NUHKA U €r0 COETUHEHHUI.



DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEIIECTB M HUX IMPEBpaICHUMN:
M3yueHue 0o0pas3loB HEMETAUIOB, TOpeHue cephl, hocdopa, xene3a, Maruus B
KUCIIOPOAE, M3YYECHUE KOJUICKIMU «Meramibl M CIjiaBbl», B3aUMOICHUCTBUE
IIEJOYHBIX W IIEJTOYHO3EMENIbHBIX METaNIOB C  BOJOH  (BO3MOXHO
WCIIOJb30BaHUE BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE IIMHKA M Kejle3a C
pacTBOpaMu KHUCJIOT W IIeJIo4Yeid, KaueCTBEHHBIE PEAKIIUU Ha HEOPraHUYECKUE
AQHUOHBI, KAaTHOH BOJOpPOJAa W KATHOHBI META/VIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AJIFOMUHMS M IIMHKA C PAaCTBOPAMH KUCIIOT W IIEJIOYEH, pelieHue
AKCTIEPUMEHTATBHBIX 3a7a4 1o TeMaM «[ ajmorensl», «Cepa U €€ COeTUHECHUS,
«A30oT u Qochop ¥ ux coeauHEHUs», «MeTabl TIABHBIX MOJATPYII,
«MeTayutbl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponpr xumum B oOecrmedyeHHH YCTOMYMBOTO pa3BUTUS YEJIOBEYECTBA.
[TonsiTME 0 HayyHBIX METOJAx IIO3HAHUS U METOJOJIOTHM HAyYHOTO
UCCIIC/IOBAHUS. Hayunsbie TPUHITUTIBI OpraHu3aIuu XUMHUYECKOTO
mpou3BOCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TOJYYCHUS! BaXKHEUIIUX BEIIECTB
(Ha mpuMepe NPOU3ZBOACTBA AaMMMAKa, CEPHOW KHUCIOThI, METaHOJIa).
[IpoMbltiuieHHBIE CMTOCOOBI TMOJYYEHUS! METAJUIOB M CIUIaBOB. XHMMHUYECKOE
3arpsA3HEHHUE OKPYXaIIell cpeabl U €ro MociaeAcTBUA. Poinb XumMuu B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMusT U 300pOBbe 4enoBeka. JlekapctBeHHble cpeactBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IpenaparoB. Poilb XUMUKM B pa3BUTUHU
MEIULINHBI.

XYMUS THIINA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHU. Poiib XumMuu B
oOecIieyeHn ! IMUIIEBON O€30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xummus. IlpaBuna
0e30MacHOr0 KCTOJIb30BaHUS TPENapaToB OBITOBOM XWMHUU B TIOBCEIHEBHOM
KU3ZHU.

XUMHUSL B CTPOUTENBCTBE: BaKHEWILHWE CTPOUTENIbHBIE MAaTepHAIIbI
(memeHT, OeToH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHuyeckue MW MUHEpaJIbHBIE
ynoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepHabl, KPaCKU, CTEKJIO0, KEpaMHUKa.
Marepuansl 11t 31eKTpOHUKUA. HaHOTEXHOIOT M.

Pacuérnbie 3anaum.

Pacuétei: Macchl BemecTBa mim 00bEMa Ta30B IO U3BECTHOMY KOJTHMYECTBY
BEIllECTBAa, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchbl (00bEMa, KOJMYECTBA BEILECTBA) MPOJAYKTOB PEAKIMH, €CIIA OJHO W3



BEILIECTB MUMEET MpPUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peaKkLuM, €CIM OJHO W3 BEIUECTB JaHO B BHUJAEC pPACTBOpPa C OINPEHEIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM U MOJSAPHOU
KOHIICHTpAllUM BELIECTBA B PacTBOPE, JOJIM BBIXOJAa IPOAYKTAa pPEAKLUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmss MeXINpeAMETHBIX CBs3ed TMpU H3ydyeHUW oOuieil u
HEOpraHnveckol xumuu B 11 Knacce OCyIIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX MOHSITHUH, TaK M TMOHSATUN, NPUHATHIX B
OTJAEJIBHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSATHUS: SBJIECHUE, Hay4yHbId (akKT,
TUN0TEe3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KJIacCHU(pUKaLUs, MEPUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

®dusuka: marepus, MHUKPOMHUP, MAKpPOMHUDP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJHEPreTUUYECKUU
YpOBEHb, BEIECTBO, Tell0, OOBEM, arperatHoe COCTOSIHHE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYUHBI, CJAUHMIIBI H3MEPEHHUS, CKOPOCTb,
JHEpPIUs, Macca.

buonorusi: kineTka, OpraHms3M, 3KOCHUCTEMa, Ouocdepa, MeTabOIU3M,
MaKpoO- U MHMKPOAJIEMEHTHI, O€JIKH, XKHUPbI, yII€BOJbl, HYKJICHHOBBIE KHCIIOTBHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BELECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpa¢us: MuHepasnbl, TOPHBIE TMOPOJblI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIIIEHHOCTb, MeETaJULyprus,
CTPOUTEIIBHBIE MAaTEpHUallbl, CEJIBCKOXO35MCTBEHHOE IPOU3BOJACTBO, IHILEBAs
HIPOMBILUIEHHOCTh, (hapMalleBTUUECKass POMBIIIJIEHHOCTb, IPOU3BOJCTBO
KOCMETHYECKHUX IPENapaToB, NMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS MpeAMeTa «XUMHUS» HAa YPOBHE CPEAHETO
oOmrero o0Opa3oBaHUs BBIJICJICHBI CJIEAYIONIME COCTABIISIONINE: OCO3HAHUE
00yJarolmUMHCST POCCUICKONW TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CaMOOINPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHWIO; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl MPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE TTPABOCO3HAHUS, YKOJIOTUUECKON KYJIbTYPhI; CIOCOOHOCTD
CTaBUTH IICJIH ¥ CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKOW JEATEeTbHOCTU
oOy4aromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON IeTETHbHOCTH.

JIN4HOCTHBIE pE3yNbTaThl OCBOEHHUS IMpeaMeTra «XUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
oOy4aromuxcs B MPOLIECCe peanu3aliui 00pa3oBaTEIbHON NESITEbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00513aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MMPOCKTOB, PEIICHUN YI€OHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIEIUIO
OTEUYSCTBEHHON XMMUM;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUIOKEHHUS] XUMHU, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar



JUIUTENbHBIX HAOMIOJEHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SIBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
NMO3UIIMA HPABCTBEHHBIX W TIPAaBOBBIX HOPM © € YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOTO o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOroieHUsT MpaBwil 0€30MacHOTO OOpaIleHUs C BEIIeCTBAMU B OBITY,
NOBCETHEBHOM JKM3HU, B TPYAOBOU ESTENBHOCTH;

NOHUMAHUSI LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO M KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHUS  MOCJHEACTBUA W HENPUATHS  BPEAHBIX  MPHUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHHH MPAKTUYECKUX 3a]1a4
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kiiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXEHUS K TpyAy, JIOIIM Tpyda U pe3yJbTaraM TpPYAOBOI
NEeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TpPaeKTOPUU
oOpazoBanus, Oynymiei mpodeccuu W peann3anii COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB
1 MOTpeOHOCTEM 0011IeCTBa;



6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11e71eCO00pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsI TJIO0ATBFHOTO XapaKTepa AKOJOTHUECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIBHOU CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIB30BaHUS JIOCTHKEHUU XUMHH JJIs
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS,

AKTUBHOTO HEMPUSTHS JCHCTBHUM, NPUHOCIIIMX BpEl OKPYXKaIOIIEH
PUPOJTHON cpeJie, YMEHUSI TPOTrHO3UPOBATH HEOJATONPUSTHBIC YKOJIOTUUECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJUYUS  Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTHYECKOM
KyJIbTYpbI, OIbITA JEATCIBHOCTH JKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B TIO3HABATEJILHOM, KOMMYHUKATUBHOW U COITMATIBLHOM
MpaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTHUBOCTOSTH WJCOJIOTHU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPaKTUKU;

NOHUMAaHMUS CcrneuuPUKU XUMHM KaKk HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBaHUHU PAIMOHATIHLHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH 1IETOCTHOTO
IpeJICTaBIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOBI U YEJIOBEKa, B
MO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEH M PElIEHUU MPOoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHUH [IJI1 COBPEMEHHOMU
UUMBWIN3aUMNA: B €€ T'yMaHUCTUYECKOW HANpPAaBICHHOCTH M BaXXHOW pPOJIK B
CO37aHUM HOBOW 0a3bl MaTEpHUAIBbHON KYyJIbTYphl, B PEHICHUH TI00aTbHBIX
mpo0IeM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUYECKOM,
MUIIEBOM W JKOJOTMYECKOW O€30MacHOCTH, B PA3BUTHU  MEIUIIMHBI,
00€eCIeueHNH YCIOBUM YCIICITHOTO TPYya M AKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)kJ10T0 4ICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TI'PAMOTHOCTH: MOHUMAHHUS CYHUIHOCTH METOIO0B
MO3HAHUS, HCMOJb3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHaIM3a W OOBSICHEHUS SBICHUI
OKPYKAIOUIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHWH, YMEHHUs JeaTh
000OCHOBaHHBIC 3aKIIOUYEHHS HA OCHOBE HAyYHBIX (AKTOB WU HMMEIOIINXCS
JAHHBIX C 1I€JIbIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS s
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;



MHTepeca K O3HAHMIO, UCCIIeI0BATENIbCKON AeSITEFHOCTH;

TOTOBHOCTH UM CIIOCOOHOCTH K HEMPEPHIBHOMY O0Opa3oBaHHWIO U
caM000pa30BaHWI0, K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWH 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B  pa3IuYHBIX  cdepax
po¢eCCUOHANILHON JIEATEIIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pPe3yJbTaThl OCBOCHMSI MPOTPAaMMbl IO XUMHUU Ha
YPOBHE CpeIHEeTo 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYMMBbIe 71 (POPMHUPOBAHHMS  MHUPOBO33PEHUS  OOyYArOIIUXCS
MEXKIUCIUILIMHAPHBIE (MeXTpeIMETHBIE) oO1ieHayYHbIe TTOHSTHS,
OTpaXKarIIue IEJOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIECTBO,
DHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJEeOBaHWE, HAOJIOJCHUE, H3MEpPCHHE,
AKCTIEPUMEHT U JPYTHUe);

YHUBEpPCAIbHbIC y4eOHbIC JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHMKATUBHBIC,  PpETyJATHBHBIE), oOecreunBaronme GopMUpPOBaAHUE
(G YHKIIMOHAIBHOM TPAMOTHOCTH U COITMATLHON KOMIIETEHIIMHM O0YJaroNuXCs;

CIIOCOOHOCTD oOyyJarommuxcs HCITOJIB30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHbBIC
ydeOHbIe IeHCTBUS B IO3HABATEIILHOU U COIIMAIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE PE3yJbTaThl OTPa’KalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABAaTCJIbHBIMH, KOMMYHUKATUBHBIMH M  PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIENIATh ILEIN JCSITEIbHOCTH, 3a/1aBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IIOCTaBICHHBIMHU
LEJISIMU;

UCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBIILJICHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh MX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATUS 1J11 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(pUKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBAaTh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE paCCYXIeHUsS (MHAYKTUBHbBIC, IEIyKTUBHBIC, 10
aQHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B TMpOIleCCe TO3HAHMUS  HWCIOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbIBATH  MOJICJIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dopmyna, ypaBHEHHUE XUMHYECKOW peaKIUU — TMPU PEHICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3ajad, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMBbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XMMUUYECKUX
PEeaKLHnii;

dbopMynupoBaTh IeNIM M 3aJa4yd  UCCIEAOBAaHHS, HCIOJIb30BaTh
MIOCTABJIEHHBIE U CaMOCTOSITENLHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJi1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAaMOCTOSITEIBHOTO IUIAHHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATH yMEHHUS HAOIIONATh 3a
XOJIOM  Tpollecca, CaMOCTOATENIIBHO IPOTHO3UPOBaTh €ro  pe3yJibTar,
dbopmynupoBaTh OOOOINEHHUS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHHUUYECKOM WCCIIENOBATEIbCKOH M TPOEKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIHLHOMY
MIOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMaruu (Hay4IHO-
MONYJISIpHAST JINTEpAaTypa XUMHUYECKOIO COJEpKaHUsA, CIPAaBOYHbIE MOCOOUS,
pecypcel HTepHETa), aHaNMU3UpOBaTh HHPOPMAIIUIO PA3THYHBIX BUIO0B U (opm
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD 151
HEMPOTUBOPEUUBOCTH;



(GopMyIHpOBaThH 3alPOCHl U NPUMEHSTh PA3JIMYHbIE METOIbI IPU MOUCKE U
orOope HHpOpMaLMUHU, HEOOXOAMMOM JJid BBIIOJHEHUS YYEOHBIX 3a]ay
OIPEIEIIEHHOTO TUIIA;

OpUOOpPETaTh ONBIT MCHOIB30BaHUS MH(DPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY TMpPeCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpEJACTBA Mpu padoTe ¢
XUMHYECKOW WH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHole ((usnyeckue u
MaTeMaTUYEeCKUE) 3HaKW M CHUMBOJBbL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATypy;

HNCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

3a1aBaTb BOIIPOCHI IO CYIICCTBY 060y}I(JIa€MOﬁ TEMBI B XO04€ AUaJiora
U/ W AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMy.HI/IpOBaTI> CBOMH IIPCIJIOKCHUA
OTHOCHUTCIIBbHO BBLIITOJIHCHU A HpGI[JIO)KCHHOﬁ 3aJa4u,

BBICTYIIATh C IPE3EHTALMEN PE3yJIbTaTOB II03HABATEIILHON JESITEIbHOCTH,
IIOJIyYCHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMU IIpU
BBIMIOJTHEHUM  XUMHUYECKOTO OJKCIEPUMEHTa, MPAKTHYECKOW paboThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pea3allii yueOHOTO MPOEKTa,
U (QopMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHBIX HCCIEI0BAHUM
MyTEM COTJIACOBAHUS MO3UIIMIA B X0/1€ 00CYKIeHUSI 1 00OMEHA MHEHHSIMHU.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE Yy4eOHbIE NeHCTBHS:

CaMOCTOSITEILHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIIHHYIO
NeATeIBbHOCTb, OMpeeNdas e€ Medu W 3ajJaud, KOHTPOJHUPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh TMpEJIaraéMblii aJrOpuT™M JEHCTBUU TIPH
BBITIOJTHEHUN Y4YE€OHBIX M HCCIEIOBAaTEIbCKUX 3a7ay, BbIOUpaTh Haunbosiee
3 PeKTHBHBIN CrOCO0 WX PEHICHUS ¢ YYETOM TIOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XMMUUYECKUX PEAKIIUIX;

OCYILIECTBIIATE CAMOKOHTPOJIb JIEATEIBHOCTH Ha OCHOBE CaMOaHaIu3a U
CaMOOLICHKH.
HNPEAMETHBIE PE3YJIBTATDBI



[IpenmeTHBIE pe3yibTaTBl OCBOCHUS TPOTPaMMbl 10 XUMHU Ha
yriyOJIEHHOM YPOBHE Ha ypOBHE CpeAaHEro oOIiiero oOpa3oBaHUs BKIIOYAIOT
cnerupuyecKkue s yaeOHOTO peaMeTa « XUMHEs HayIHbIC 3HAHUS, YMCHUS U
CIIOCOOBI JICHCTBHUI TT0 OCBOCHHIO, MHTEPIIPETAIIMHA M TTPEOOPA30BAHUIO 3HAHHMA,
BUJIbI JCATEIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS W NMPUMEHEHWIO 3HAHUU B
Pa3TUYHBIX YYCOHBIX CUTYAIHsIX, & TAK)KE B PCATbHBIX KU3HCHHBIX CUTYAIUAX,
CBS3aHHBIX C XHMHEH. B mporpamMme mo XUMHH TPEAMETHBIC PE3YIbTaThl
NPEICTABJICHBI 110 TOJaM U3YUYCHHUS.

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MECTE U 3HAUYCHHHM OPTaHUYECKOU
XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ pPojiu B 00€CTICYeHUU YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM IKOJIOTMYECKOMN, SHEPreTUUECKOM
U TUIIeBOM 0€30MacHOCTH, B Pa3BUTUUM MEJUIHUHBI, CO3JaHUU HOBBIX
MaTepuajgoB, HOBBIX WCTOYHUKOB DHEPTrUM, B OOECIEUEHUM PaAIMOHATBLHOTO
IPUPOIOIIONIH30BaHUS, B (DOPMUPOBAHUM MHPOBO33PEHUS U OOIIEH KyJIbTYphI
YelioBeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOI CpEJIE;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralOIINE TMOHATUS — XUMHUYECKHM DJJIEMEHT, aToM, SApO H
9JIEKTPOHHAsE 000J0YKa aroma, S-, P-, d-aTOMHBIC OpPOWTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSTHUSI aToMa, THOpHAW3alMs aTOMHBIX OpOWTaJIe, WOH,
MOJIEKYJIA, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPDHAs Macca, MOJIAPHBIA 0O0BEM, YriaepoHbIN
ckeneT, (yHKUMOHAIbHAS TpYINa, pagukal, CTPYKTYpHbIE  (GOPMYJIbI
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBbIE), HW30MEpPHS CTPYKTypHas U
MIPOCTPAHCTBEHHAsl (T€OMETpUYECcKas, ONTUYECKas ), U30MEPbI, TOMOJIOTHYECKUI
psAll, TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOI- U a30TCOAEPKAIIUE OPraHUYECKUE
COEMHEHUSI, MOHOMED, MOJHUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUsA; TeOopuHU, 3aKoHbl (nmepuoamdeckuii 3akon JI[. WM. MeHneneena,
TEOpUsl CTPOCHUS OpraHuvYecKux BemecTts A. M. bytinepoBa, 3aK0H COXpaHEeHUs
MAaCChI BEUIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS YHEPIUU NIPU XUMHUYECKUX
peaKkiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE NMOHUMAaHUSI NPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKUX SBJICHUN; TMPEACTABICHUS O MEXaHH3Max
XUMUYECKHUX peakiui, TEPMOJAMHAMUYECKUX u KHHETUYECKUX



3aKOHOMEPHOCTSIX HUX NPOTEKaHHUs, O B3aUMHOM BIJIMSHUM aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3 PeKThl, OpueHTaHTHI | 1
Il pona); dakronormyeckue CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYCHUHU U
0€301MacHOM HCTOJb30BAaHUN BAXKHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON  JIESITEILHOCTH YeJoBEKa, OONMX HAay4YHBIX MPUHIUIMAX
XUMUYECKOT0 TPOMW3BOJICTBA (HA TMpUMEpe TMPOU3ZBOJACTBA METaHOJIA,
nepepaboTku HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTePHbIE MPU3HAKU MMOHATHH,
yCTaHABIIMBATh WX B3aMMOCBSI3b, HMCIOJIb30BATh COOTBETCTBYIOUINE TOHSTHUS
P OMKMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTb YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIUKY JIJII COCTABIICHUSI MOJICKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (opmyl
OpraHUYECKUX BEIICCTB;

COCTaBJISITh ypPaBHEHUS XUMHUUYECKHUX PpEAKIMA U PaCKpbIBaTh UX
CYIIHOCTh:  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi  MOCPEJCTBOM
COCTaBJICHHUS AJIEKTPOHHOIO OajlaHca 3TUX peaklui, peakiuii HOHHOTO OOMeHa
MyTEM COCTaBJICHUS UX MOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBATh  MOJIEIM  MOJIEKYJ  OpPraHMYeCKHMX  BEIIEeCTB IS
WUTIOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh  YMEHUM: yCTaHaBJINBATh PUHAIJIEKHOCTD
U3YYCHHBIX OpPraHMYEeCKHMX BEIIECTB 10 HMX COCTaBy M CTPOCHUIO K
OMpeNeNEHHOMY KJIacCy/TpyIe COEIWHEHMI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoi HomeHkinatype (IUPAC) u npuBoAuTh TpUBHUAJIBHBIC
Ha3BaHMs [JIS OTICJBHBIX TPEJCTaBUTEICH OPraHMYECKUX BEIIECTB (ITHIICH,
aleTWICH, TOJNYOJ, TJHUIEPHUH, OSTUJICHTJIUKONb, (eHon, GdopManbaeru,
aneTaabIeruj, alleToH, MypaBbUHasl KUCIOTa, YKCYCHas KHCIIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJIOTHI, TJIUIMH, aJJaHWH, MajbTo3a, PPYyKTO3a,
AQHUJIMH, JUBUHWII, U30MPEH, XJIOPONPEH, CTUPOII U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUJ XUMHUYECKONW CBSA3U B
OpraHUYECKUX COEIUMHEHMSIX (KOBaJ€HTHAs W WOHHAas CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa misi OOBSACHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3nYecKue U XUMUYECKHE CBOMCTBA TUIHUYHBIX MPEICTABUTENECH pa3IMUHbIX
KJIaCCOB ~ OpPraHMYEeCKUX BELIECTB: AaJIKAHOB, IMKJIOAJIKAaHOB, aJKCHOB,



AJKAJIMEHOB, AJIKUHOB, aPOMAaTHUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, yIieBOJ0B (MOHO-, TH- U
MOJINCAaXapyuioB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUA C HCMIOJb30BAHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COCIUHCHU N
OT KPaTHOCTH W THUIA KOBAJCHTHOU CBSI3U (G- U M-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB M T'PYIII aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAHHOCTH YMEHUS XapakTepu30BaTh MCTOYHUKH
YTIE€BOJIOPOJTHOTO ChIpbsi (He(pTh, NPUPOAHBIA Ta3, Yrolib), CHOCOOBI €ro
nepepadboTKH U MPAKTUUECKOEe TPUMEHEHHE TTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb BIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToJaXx TO3HaHWS —  HAONIOJCHWUH, W3MEPEHHUH, MOJCIMPOBAHHH,
AKCTIEPUMEHTE (PEAIbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUS;

chOpMUPOBAHHOCTh ~ YMEHHS  NIPUMEHSTh  OCHOBHBIC  OIEpaIuu
MBICIIUTEILHON JESITEIbHOCTH — aHajiu3 M CUHTE3, CpaBHEHHEe, 0000IIeHwue,
CUCTEMATH3aLUI0, BBIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eM — JIA
U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINIA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBS3h XUMHUECKUX 3HAHU N
C MOHATHUAMHU U TMPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO TMOHUMAHUS CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA
MHUpa, WCIOJb30BaTh CHCTEMHBIE 3HAHUA 110 OPraHUYECKOW XUMUU IS
OOBSICHEHHUS M TPOTHO3UPOBAHMS SIBICHUN, MUMEIOIIMX €CTECTBEHHO-HAYYHYIO
IIPUPOAY;

chOpPMHUPOBAHHOCTh yMEHHM: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dopMynaMm © ypaBHEHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
¢usnuecknx BenMYMH (Macca, OO0BEM Ta3oB, KOJUYECTBO BEIECTBA),
XapakTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACYETHl IO
HAaXOXJCHUI0 XUMHYECKOW (OPMYJIbl BEIIECTBA 1O HM3BECTHBIM MAacCOBBIM
JIOJSIM ~ XMMHMYECKUX  JJIEMEHTOB, IPOAYKTaM  CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHH: MPOTHO3WPOBATh, AaHAIM3UPOBATH U
OLICHUBATh C MO3UIIMI IKOJIOTHYECKON 0€30MaCHOCTU MOCHEACTBUSA OBITOBOU U
MIPOU3BOJICTBEHHON JIESITEIbBHOCTU YEJIOBEKa, CBA3aHHONW C TmepepadoTKoi
BEILIECTB, MCIOJIb30BAaTh IOJIYYEHHbIE 3HAHUSL [JIsi TMPUHATHS TPAMOTHBIX
pelieHuii npooJieM B CUTyalUsX, CBSI3aHHBIX C XUMUEH;



c(OpPMHPOBAHHOCTh YMEHUM: CAMOCTOSTENBHO TUIAHUPOBATh U MTPOBOJUTH
XUMUYECKUN SKCHEPUMEHT (MOJyYeHUE U U3YUYEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBECHHBIC PEAKIMHU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHCJIOPOJICOJEPKAIIUX OPTaHUYECKUX BEIIECTB, PEUIEHNE KCIIEPUMEHTAIBHBIX
3a/lay M0 PACMO3HABAHUIO OPTraHUYECKHUX BEIIECTB) C COOJIIOJICHUEM IpaBUIl
Oe3omacHOro oOpalleHHs] C BEIEeCTBAMU M JIaDOpaTOPHBIM 00OPYTOBAaHUEM,
GopMynHpoBaTh 1LEdb HCCIACAOBAHMS, NPEACTABIATh B pPA3IU4YHONU (Qopme
pE3yAbTaThl IKCIIEPUMEHTA, AHAJTM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMI:

coOJII01aTh MpaBUiIa KOJIOTMYECKH LEIeCO00pa3HOro MOBEAEHUsI B ObITY
U TPYIOBOW JIESATENBHOCTH B IEJNSIX COXPAHEHHS CBOETO 3/I0POBBS,
OKPY’KAIOWIEN IPUPOAHOM CPEABI U TOCTUNKEHUS €€ YCTOUUUBOIO PA3BUTHS;

OCO3HaBAaTh OMACHOCTh TOKCHMYECKOI'O AECHCTBUS HA JKUBBIE OpPraHU3MBI
ONpEIEIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMas cMbIch nokaszatens [1/IK;

aHAJIM3UPOBATH 11€JI€CO00PA3ZHOCTh MPUMEHEHUS OPTAHUYECKUX BEIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHMSI PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpMANMM B Pa3IMYHBIX HMCTOYHMKAX (Hay4yHas M y4yeOHO-
Hay4yHas JUTEpaTypa, CPeJCTBA MaccoBOil mHbopmanuu, VIHTepHET u Apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYIO HH(DOpMAIHIO, iepepadbaThiBaTh €€ u
UCIIOJIb30BaTh B COOTBETCTBUHU C MTOCTaBICHHON yueOHOM 3a1a4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OOmias U HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MaTepUATBHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJICHUN MPUPOIbI, O MECTE€ U 3HAUYCHHUH
XMMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJii B 00ECIEYEHUH YCTOMYNBOIO
Pa3BUTHs, B PEIICHUH MPOOJIEM KOJIOTHUUECKOM, IHEPTreTUIECKON U MHUIIEBOM
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MaTE€pPUAIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B 00ECIIEUCHUH PAllMOHATIBLHOIO IPUPOIONOJIb30BAHHUS, B
dbopMHUpPOBaHUM MHPOBO33PECHUS M OOIIEH KyJIbTYphl YEIOBEKa, a TaKkKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3J0POBBIO M IPHUPOAHOU
cpene;

BJIQJICHUE CUCTEMOM XHWMHWYECKMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralIIMe TMOHATUA — XUMHUYECKHM JJIEMEHT, aToOM, SJpO aToMma,
W30TOIBI, JJICKTPOHHAs o00oJIouka artoma, s-, P-, d-aTOMHBIC OpOHTaNH,
OCHOBHOE M BO30YXJEHHOE COCTOSIHHUS aroma, TuOpHanu3alus aTOMHBIX
opOutanei, MOH, MOJIEKYyJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb



OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJEHTHAasl, WOHHAs, MeETaIMuecKas,
BOJIOPOJIHAsA), KpHUCTA/UIMUECKash pelIéTKa, XUMUYECKas peakius, pacTBOp,
AJEKTPOJUTBI, HEANEKTPOJUTHI, SICKTPOJIUTHYECKAsT IUCCOLMALMSA, CTEIECHb
JUCCOLMALNM, BOJOPOIHBIN IOKa3aTellb, OKHCIHUTENIb, BOCCTAaHOBUTEID,
TEIUIOBOM 3()PEKT XUMHUYECKON peakluu, CKOPOCTb XWMHUYECKOW peaklMH,
XUMHUYECKOE PaBHOBECHE;, TEOPUU M 3aKOHBI (TEOpHUS DIECKTPOIUTUUYECKOU
auccounanuu, nepuoanyeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH NPU XUMUUYECKHUX
peakuusax, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllMEe B OCHOBE TMOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHM BEILIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM M HAJIMOJICKYJISIDHOM YPOBHSIX; MPEACTaBICHUS O
MEXaHM3MaxX XHMHUYECKHUX pEaKiui, TEPMOJUHAMUYECKUX W KUHETUUYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAHUA, O XMMHUUYECKOM PaBHOBECHUH, PACTBOpax U
JUCTIEPCHBIX cUCTeMaX; (pakTosoruyeckue CBEJAEHUS O CBOWMCTBAX, COCTaBe,
MOJIYdEHUW U 0E€30MacHOM HCIOJb30BAHUU BAXHEHUIIUX HEOPTraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON NEATEIBHOCTH YEIOBEKa, OOIIMX HAYYHBIX
NPUHIUIIAX XUMHAYECKOTO TIPOU3BOJCTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEepPHbIE MPU3HAKUA TMOHATHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
IIPY ONKMCAaHUU HEOPTAaHUYECKUX BEILIECTB U UX NPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY JIJIsI
cocTaBlieHHs (QOpMyNI BEIIECTB M ypPAaBHEHMH XUMHUYECKHX PEaKIUi,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJIEJIbHBIX BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPENEISITh BAJICHTHOCTh U CTEIEHb
OKHCJICHUSI XUMHUYECKHX JJIEMEHTOB B COCIWHEHUAX, BUJ XHUMUYECKOW CBA3U
(KoBaJeHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs), TUIl KPUCTAJUIMYECKON
PELIETKN KOHKPETHOTO BEUIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBACHITH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M W THUIMA KPUCTAIJIMYECKOW PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3H;

chOpMHPOBAHHOCTh YMEHHW: KIAacCU(DHUIMPOBATh: HEOPTraHUYECKUE
BEIIECTBA M0 HUX COCTABY, XUMHUYECKHME PEAKIHUHU MO PA3IUYHBIM ITPU3HAKAM
(uMcily ¥ CcOCTaBy pearvpymollnX BEIIECTB, TEIIOBOMY 3(P(EKTy peaxkuuu,
W3MEHEHHUIO CTEMEHEM OKHUCJIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO



Karaau3aTtopa U JpYrue); CaMOCTOSITENbHO BBHIOMPATh OCHOBAHUS M KPUTEPUU
JUTS KIaCCU(MKALIMK U3YYaeMbIX BEILIECTB U XUMUYECKUX PEaKINi;

c(OpMHPOBAHHOCTh YMEHHMS PACKPbIBATh CMBICH MEPUOJAMYECKOrO 3aKOHA
. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
O0O0BSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKT€pU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHYECKHUX DJJIEMEHTOB I[IE€PBOrO—YETBEPTOrO IIEPUOOB
[Tepuonnueckoin  cucrembl .M. MeHneneeBa, UCHOJNb3ysSd  ITOHSTHS
«OHEPreTUYECKHE YPOBHUY, «IHEPTETUUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX
coequHeHuM 10 nepuoxaM u rpynmnaMm Ilepuoamyeckon cucremsr . .
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (ONMUCHIBATH) OOIIME
XUMHUYECKHE CBOWCTBA BEIIECTB  PA3JIUYHBIX KJIACCOB, IOATBEPKIATH
CYILLIECTBOBAHUE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWUYECKHMH BEIIECTBAMU C
IIOMOILIbIO YPABHEHUM COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHMsI PACKpbIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKLMM IOCPEACTBOM COCTABIECHHS DJIEKTPOHHOI'O
OanmaHca ATMX pEaKIMi; peakuuid MOHHOTO OOMEeHa HYTEM COCTaBIEHUS HUX
IIOJIHBIX U COKpAILEHHBIX MOHHBIX YPABHEHWH; PEaKLUU T'MAPOIN3a; PEaKLUN
KOMILIEKcoOoOpa3oBaHusl (Ha TpUMepe T'HMIPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU NPOTEKAHUS
XUMHUYECKUX PEAKIUN ¢ yUETOM HUX IHEPIeTUUYECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHHsI CKOPOCTHM XHMMYECKOM PEaKUHUH B 3aBUCUMOCTH OT PA3IUYHBIX
(akTOpOB, a TaKXKe XapaKTep CMEIICHHS XUMHUYECKOI'O0 PaBHOBECHS O]
BIIMSHUEM BHEUIHKMX Bo3AehcTBuil (mpuniun Jle llarenke);

cOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE pEaKIiu,
JeXauye B OCHOBE MPOMBIIUIEHHOTO IOJIYYEHUs CEpHOM KHUCIIOTBI, aMMHAKa,
o0mre Hay4Hble NPUHIUIB XUMHUYECKHX IPOU3BOJICTB; IEJIeCO00pa3HOCTD
NPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUKH
3pe€HUsA COOTHOLIECHUS PUCK-TIOb3a;

c(OpMUPOBAHHOCTh BIIAJICHUS] CHUCTEMON 3HAaHUN O METOAaX Hay4dyHOTO
MO3HAHMSI SABJICHUN NPUPOIBl — HAONIOEHUE, M3MEPEHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (pealbHbIi M MBICICHHBIN), HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS NPUMEHATb OTH 3HAHUA NPU  OKCIHEPUMEHTAIBHOM



WCCJICIOBAHUH BEIIECTB U I OOBSICHCHHS XUMHUYECKHUX SBJICHUN, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIHPHOCTH YeJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHATHSIMU W TIPEICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHUMAHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C HCIIOJIB30BAaHUEM
NOHSTHA  «MaccoBas JIOJS  BEHIECTBA B pacTBOpEe» H  «MOJISIpHAS
KOHIICHTPAIMs», MacChl BEIIECTBA WIM 00BbEMa Ta3za 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00hEMY OJTHOTO M3 YYaCTBYIONIUX B PEaKIIUU
BEIICCTB; TEIUIOBOTO 3P (deKTa peakluy; 3HAYCHHUS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT W IIEJIOYEH C M3BECTHOM CTENCHBIO JHMCCOIMAIINN; MacChl
(00BEMa, KoNMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, C€CIIH OJHO M3 MCXOIHBIX
BEIICCTB JaHO B BHJAC pacTBOpa C OINPEACIEHHOH MacCOBOW JIOJICH
PacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH); JTOJU BhIXOAA
NPOJYKTa peakIuu; 00bEMHBIX OTHOIIICHUN Ta30B;

c(hOpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSTEIILHO TUTAHUPOBATh M MTPOBOIUTH
XUMHYECKUN  DKCMEPUMEHT (MpOBEACHUE PpEaKIuii HOHHOTO OOMeHa,
MOJTBEPKJICHUE  KAYeCTBEHHOTO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
OTIpEeJIeICHHE CpPeJbl PACTBOPOB BELIECTB C MOMOIIBI0O HHIUKATOPOB, U3yUEHHUE
BIIMSTHUSL PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHMUYECKOW peaklvu, pelleHue
AKCIIEPUMEHTAIBHBIX 3afady 1o TemaM «Metamne»y u  «Hemetamnsi») ¢
coOJIIOICcHUEM  TpaBWJI  OE30MaCHOr0  OOpalleHHuss ¢  BEIIeCTBAMH H
7abopaTopHBIM  OOOpymoBaHWEM, (GOPMYJIHUPOBATH IIeb  HCCIEIOBaHMUS,
NPEJICTABISATh B PA3IMYHON (opMe pe3yiabTaThl IKCIIEPUMEHTA, aHAIU3UPOBAThH
Y OLICHUBATh MX JJOCTOBEPHOCTH;

chOpMHPOBAHHOCTh ~ YMEHMI: COONIOAaTh MpaBUiia  TOJIb30BAHUS
XUMHYECKOW TIOCYJ0M W JabopaTOpHBIM 000pyIOBaHHWEM, OOpaIlleHUus C
BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMU TIO BBIMIOTHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCOOOPa3HOr0 TOBEICHUS B OBITY H
TPYJOBOM NIEATETLHOCTH B IIENISIX COXPAHEHHS CBOETO 3JI0POBBS, OKPYKAIOIIEH
MPUPOAHONW CpeIbl W JOCTIKCHHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABATH
OMMACHOCTh TOKCHYECKOTO JCHCTBUS HA KUBBIE OPTraHU3MBI OIMPEIACIEHHBIX
HEOPraHWYECKHUX BEIIECTB, TIOHUMAs cMbIch nokaszaress [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBIA TMOUCK
XUMUYECKOW HH(pOpMAIMM B PaA3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpelcTBa MaccoBoi mHbopmarmu, UHTEepHET U Apyrue),



KPUTUYECKU aHAIU3UPOBATh XUMHUUECKYI0 MH(OpMALIUIO, TepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MOCTAaBICHHON y4eOHOM 3a1aueii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie IIpakTuyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XUMHHU
[Ipeamer oprannyeckon . Teo
11 CTII)T)OIlel\I/I-II/Il;I o%iaiiiecinitﬁf;?ﬁeﬁné) I/IA}I M 8 0 0 Bubmmorexa LHOK
’ o https://lesson.edu.ru/04/10
byrneposa
Hroro mo paszueny 8
Paspnen 2. YrieBogopoabl
[IpenenpHbIE YIIIEBOAOPOIBI — AJKAHBI, bubnuoreka [JOK
2.1 5 0 0
[IAKJIOATKAHBI https://lesson.edu.ru/04/10
29 HenpenenbHbie yriaeBoI0POIbI: AJIKEHBI, 14 0 1 bubnuoreka [IOK
) aJIKaJINCHBI, aJIKUHBI https://lesson.edu.ru/04/10
bu6mmoreka [JOK
8 0 0
2.3 ApomaTH4eCcKue yrieBOI0pOIbl (apeHbI) https://lesson.edu.ru/04/10
24 [IpupoiHbIE UCTOYHUKH YTIIEBOJIOPOIOB U HX 4 0 0 bubnuorexa [JOK
' nepepaboTka https://lesson.edu.ru/04/10
bu6mmoreka [JOK
4 1 0
2.5 ["asioreHnpor3BOAHbBIE YTIEBOJOPOIOB https://lesson.edu.ru/04/10
Hroro 1o pasaeny 35
Paznea 3. Kuciopojacoaep:kanue oprannyeckue coeTuHeHus
bu6mmoreka [JOK
11 0 1
3.1 CrpTei. Dexon https://lesson.edu.ru/04/10
39 KapOoHUIIbHBIE COETMHEHNS: abJICTUAbI 1 21 0 1 bubnuorexa [IOK

KCTOHBI. Kap6OHOBBIe KUCITOTHL. CIOKHEIS

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



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

s¢upsl. XKups

bu6mmoreka [IOK
3.3 h% 9
[ICBOIbL https://lesson.edu.ru/04/10
Hroro no pazneny 41
Pasjen 4. A3oTcoaep:kamme opranudeckne coeIMHeHUus
bubmmoreka [{OK
4.1 A LA . 12
MHHEI. AMHHOKHCIOTHI. berku https://lesson.edu.ru/04/10
Hroro mo paszueny 12
Paspnen S. BoicokoMoJIeKY/ISIpHbIE COeIMHEHUS
5.1 BrICOKOMOMNIEKYIIAPHBIE COETMHEHUS 6 E&?ﬁgﬁgﬁ eljuoﬁ 104/10
Hroro mo paszueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KVIACC

KoumnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m NpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06PA30BATEbHBIE
padoTsI padoThbI pecypebi
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproanueckuii 3aKoH U Bu6morexa LIOK
1.1 [Nepuoanyeckas CHCTEMa XMMHYECKHX 9 0 0 .
https://lesson.edu.ru/04/11
anemeHToB J[. 1. Meneneera
12 Crpoenue BemiectBa. MHOTOOOpasme 11 1 0 bubnuorexa [JOK
' BEIIIECTB https://lesson.edu.ru/04/11
bu6moreka [IOK
) 19 1 3
1.3 XMMUICCKIE PeaKLH https://lesson.edu.ru/04/11
Hroro mo paszueny 39
Pa3znen 2. Heoprannuyeckast xummusi
bu6mmoreka [IOK
. 31 1 3
2.1 Hemeranmer https://lesson.edu.ru/04/11
bu6mmoreka [JOK
. 23 1 2
2.2 Merauist https://lesson.edu.ru/04/11
Hroro 1o pasueny 54
Paznena 3. XuMus 1 ;KU3Hb
Metoabl 1I03HAHUS B XUMUH. XUMHUA U bu6mmoreka [JOK
3.1 9 0 0
YKU3Hb https://lesson.edu.ru/04/11
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KosunyecTBo yacos
°
u/n Tema ypoka Beero Konrpoabnbie | IlpakTuyeckue
padoThI padoThI

1 [Ipeamer u 3HaUEHNE OPraHUYECKON XUMUH, IIPEACTABICHUE O 1 0 0
MHOTO00pa3uH OPraHUIECKUX COSTMHEHNUN
DNIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U

2 BO30YKIEHHOE COCTOSIHMS). BasleHTHBIE BO3MOKHOCTH aToMa 1 0 0
yriaepojaa

3 XUMHUYECKas CBsI3b B OPraHMUECKUX COSAMHEHUSIX. MeXaHU3MBI 1 0 0
00pa3oBaHUs KOBAJIGHTHON CBSI3H, CIIOCOOBI pa3pbIBa CBs3EH

4 Teopus cTpoeHHs OpraHuuecKux coeaunenuii A. M. Byrieposa 1 0 0

5 Bunel n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 0 0
2(hdEKTH B MOJIEKYyIaX OPraHUYECKUX COCTUHEHUN

5 [IpencraBnenue o K1accuuKauy U CUCTEMaTUYECKast 1 0 0
Homenkiarypa (IUPAC) opranndeckux BemecTn

7 Knaccudukanys peakuuii B OpraHuueckoi XaMuu 1 0 0

8 CucreMaruzanys 1 0000IIeHNEe 3HAHUI 10 TEME 0 0

9 AJNKaHBI: TOMOJIOTHYECKHH psijl, oOmias popmyina, HOMEHKIATypa U 1 0 0
M30MEpHsl, IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI

10 DdusrYecKre U XUMUYECKHE CBOMCTBA AJIKAHOB 1 0 0

11 Haxoxnenue ankanos B npupoe. CriocoObl MorydeHus u 1 0 0
MIPUMEHEHHE AJKAaHOB
[uknoankansl: o0mas GpopMysa, HOMEHKIATypa U U30MepHs,

12 0COOEHHOCTH CTPOEHHS U XUMHUECKUX CBOMCTB, CIIOCOObI 1 0 0
MOJIyYEHHUs] U IPUMEHEHUE




Pemrenne pacy€THbIX 3a1a4 HA ONPEACIICHUE MOJIEKYIISIPHON
(hOpMyJTBI OPTaHUIECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM aTOMOB

13 1 0 0
SJIEMEHTOB, BXOIAIIMUX B €ro cocras. CucreMaru3amnusa U 00001eHne
3HAHUI 110 TEME
AJIKEHBI: TOMOJIOTHYECKHIA psijI, oOmIas popmyina, HOMEHKIATYpa,

14 3JIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJL. 1 0 0
CTpyKTypHas U ITUC-TPAHC-U30MEPHS AITKCHOB

15 @uU3NYECKUE U XUMUYECKUE CBOMCTBA alIKeHOB. [IpaBuiio 1 0 0
MapkoBHHMKOBA

16 Crioco0bI TIONTyUIeH S ¥ TPUMEHECHUE ATKEHOB 1 0 0

17 [Tpaktuueckas padota Ne 1 mo teme "[lonydeHue sTuneHa u 1 0 1
W3yYEHHUE €ro CBOUCTB"

18 Pemenue pacuéTHBIX 33719 Ha ONpeielieHUEe MOJICKYIIPHON 1 0 0
(bopMYITBI OPraHUYECKOTO BENIECTBA

19 AJKaTMeHbl: CONPsDKEHHBIE, U30JIMPOBAHHbIE, KyMYJIMPOBaHHBIC. 1 0 0
OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHSI

20 XUMHYECKHE CBOMCTBA COMPSIKEHHBIX TMEHOB 1

21 CriocoObl MoTy4eHHs ¥ IPUMEHEHUE aTKaIUECHOB 0 0
AJIKMHBI: TOMOJIOTUYECKHH PsiJl, 001Iast popmMysa, HOMEHKIIATYpa,

22 ANIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII, PHU3UIECKUE 1 0 0
CBOWCTBA

23 XHUMHUYECKHE CBONCTBA aJIKHHOB 1 0 0

24 KauecTBeHHBIE peakiiy Ha TPOHHYIO CBSI3b 1 0 0

25 CrniocoObl nosryyeHus U NPUMEHEHUE aJIKUHOB 1 0 0

26 Penrenue 3a1a4: pacu€Thl 0 ypaBHEHHIO XUMHUECKOHW PEaKIMu 1 0 0

27 CucremaTu3aius 1 0000IIeHHEe 3HAHUI TT0 TeMe 1 0 0

28 ApEHBI: TOMOJIOTUYECKUH psiJl, o011ast popmyna, HOMEHKIATYpa. 1 0 0

3J'IeKTpOHHOC H IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI OeH30I1a 1




TOJIyoJIa, MX (PU3UYECKUE CBOHCTBA

29 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIMH 3aMEILIEHUS 0 0

30 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUH IPUCOECAUHEHNUS, 0 0
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 OCoOEHHOCTH XUMUYECKUX CBOMCTB CTHPOJIA 0 0

30 Pemrenne pacy€THBIX 337124 Ha ONIPEACIICHUE MOJICKYIIPHON 0 0
(hopMyJIbl OPraHUYECKOTO BENIECTBA

33 CriocoObI oNTydeHHs 1 TPUMEHEHNE apeHOB 0 0

34 ['eneTnveckas CBSI3b MEXKIY Pa3TUIHBIMH KJIaCCaMH YIJIEBOJIOPOJIOB 0 0

35 Pacuérel o ypaBHEHUSIM XUMUYECKUX peakiui. CucreMaTu3anus u 0 0
0000111eHIe 3HaHU 110 TeMe

36 [Tpupoubiii ra3. [lonyTHbie HEPTAHBIE Ta3bl 0 0

37 KaMeHHBIH yrob ¥ IPOILyKTHI €r0 IepepaboTKH 0 0

38 Hedts 1 cioco6w1 €€ nmepepadbotku. [IpuMeHeHne mpoayKToB 0 0
nepepaboTku HedpTU

39 I'enernueckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJI0POJIOB 0 0

40 ["anoreHonpon3BoAHbBIE YTIIEBOAOPOIOB: JEKTPOHHOE CTPOCHHUE; 0 0
peakiuu 3aMenieHusl rajoreHa

a1 JelicTBue 1IeI04€il HA TAJIONEHITPOU3BOAHbIE. B3anumMoaenicTeue 0 0
JIUTajJoreHaJIKaHOB C MarHWeM U IIMHKOM

42 CucremaTu3anus 1 0000IIeHHE 3HAHUN TIO pa3feny 0 0
"YraeBomopoab"

43 KonTponsnas paborta o teme "YriaeBogopost" 1 0
[IpenenbHBIE OTHOATOMHBIE CITUPTHI: TOMOJIOTUYECKHMA Psifl, 001as

44 dbopmyna, CTpoeHHE MOJIEKYI, U30MEPHs, HOMEHKIIATYypa, 0 0
knaccudukanus, Gu3niecKue CBoMCTBa

45 XUMUYECKUE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX CITUPTOB 0 0




46 CrniocoOblI mosTyyeHHs U IPUMEHEHNE OJJHOATOMHBIX CITUPTOB 0 0

47 [IpocTsie 3¢hupbl: HOMEHKIIATYpa U H30MEPHsI, 0COOCHHOCTH 0 0
(bU3NIECKUX U XUMUYECKUX CBOICTB

48 MHOTroaTOMHBIE CIIUPTHI: ITUIICHTJIMKOJIb U TIIULEPUH, UX 0 0
¢u3nvecKrne 1 XMMHYECKHE CBOMCTBA

49 CriocoOblI moTy4eHHst 1 IPUMEHEHNE MHOTOATOMHBIX CITHPTOB 0 0

50 @DeHoJI: CTPOEHHE MOJIEKYJIbI, (PU3NUecKre CBOMCTBA. TOKCHYHOCTh 0 0
(deHona

51 XuMudeckue cBoicTBa (heHona 0 0

52 CriocoOblI nostydeHus: U npuMeHeHue ¢peHomna 0 0

53 [IpakTueckas pabota Ne 2. PemieHune skcriepuMeHTaIbHBIX 3aa4 0 1
o reme "Cruptel ¥ peHonsr"

54 CucremaTu3zanus 1 0000IIeHNE 3HAHUI 110 TEME 0 0
AnbIerupl U KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHUIBHOM

55 TPYIIBI; TOMOJIOTHYECKUE Psbl, 001mas Gpopmysa, n3oMepus u 0 0
HOMEHKJIaTypa

56 Anpaerupl 1 KeTOHbI: (U3MUECKUE CBOMCTBA; PEaKLIUU 0 0
IIPUCOETUHEHUS

57 Peakiuu okucieHus 1 KayeCTBEHHbIE PeaKUK ajlbJIeTu0B U 0 0
KETOHOB

58 CriocoObl MOTy4eHHS albJACTHI0OB U KETOHOB 0 0

59 O/HOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE KUCIIOThI, 0COOEHHOCTH 0 0
CTPOEHHUS UX MOJIEKYII

60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (pu3nyeckue 0 0
CBOWMCTBA

61 XUMHUECKUE CBOMCTBA MPEETbHBIX OJJHOOCHOBHBIX KApOOHOBBIX 0 0
KHCJIOT

62 OcoOeHHOCTH CBOMCTB MypaBbUHON KUCIOTHL. MHOroo0Opasue 0 0




KapOOHOBBIX KUCIIOT

OCoOGeHHOCTH CBOWCTB: HETIPEIEIBHBIX H aPOMATHIECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT. 0 0
[IpencraBuTeny BHICIIMX KaPOOHOBBIX KHCIIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 0 0

65 CriocoObl nostyueHus: 1 IpUMeHeHne KapOOHOBBIX KUCIIOT 0 0

66 CrnoxHbie 2()UPBI: TOMOJIOTHYECKUH psifl, 001Iast popmyia, 0 0
M30MepHsi 1 HOMEHKJIaTypa

67 duznyeckue U XUMHUYECKHE CBOMCTBA 3PUPOB 0 0
Pemrenne pacu€THBIX 3a1a4: TI0 YPABHEHUIO XUMUYECKOH pEaKITim,

68 Ha ONpe/EIeHNnE MOJIEKYISPHON (OPMYIIEI OPraHUIECKOTO 0 0
BEIECTBA

69 [IpaxTueckas padborta Ne 3. Pemenue skciepuMeHTaIbHBIX 33]1a4 0 1
o Teme "Kap6onoBbie kucnotel. CroxxHbIe d3GUph"

70 Kupsr: ctpoenue, Gpu3ndecKkrue 1 XMMHIECKHE CBOMCTBA (TUIPOITU3) 0 0

71 OcoOEHHOCTH CBOWCTB KUPOB, COJEPIKAIIUX OCTATKH 0 0
HEeMnpeeNbHbBIX KUPHBIX KUCIOT. JKupbl B mpupoe

79 MBpi1a Kak COJIM BBICHIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe 0 0
neiicteue. [Tonarue o cuaTeTHYECKUX MOrOmuX cpenctax (CMC)

73 I'enernyeckas cBsI3b YIrIeBOJAOPOJIOB U KUCIOPOICOIEPKALTUX 0 0
OpPraHMYECKUX BEIECTB

74 Pacuétbl o ypaBHEHUSIM XUMHUYECKUX PEaKIUi 0 0

75 Cucremarusanus 1 0000IeHIE 3HAHUHN 110 TEME 0 0

76 OO01as xapakTepucTUKa yrieBoA0B U Kiaccu(ukaiys yrieBoJaoB 0 0
(MOHO-, M- U TIOJTHCaXapHIbl)

77 Mounocaxapuabl: GpU3NYECKUE CBOMCTBA U HAXOXKJICHUE B IPUPOJIE 0 0

78 [IpuMeHeHue TII0KO03bl, €€ 3HAUCHHE B )KU3HEACATEIbHOCTH 0 0

OopraHnusma




I[I/Icaxapn):[m: caxapo3a, MaJIbTO3a U JIAKTO34a. HaxoxnaeHnue B

79 0 0
MPUPOJIE ¥ TPUMEHEHHE TUCaxapuoB

80 [Tomucaxapuapl: CTpO€HHE MaKpOMOJIEKYJI, (pru3mueckue u 0 0
XMMUYECKHE CBOMCTBA, IPIMEHEHUE

81 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX 0 0

82 Pemenune pacueTHBIX 3324 Ha ONpECTICHNE J0JIM BBIX0Oa MTPOAYKTA 0 0
PEaKIMH OT TEOPETUUECKH BO3MOKHOTO

83 Cucrematn3anus u 0600IIeHNE 3HAHUM 110 pa3aety 0 0

84 KonTpomasHas padora no teme "Kuciaopoaconepxaniue 1 0
OPraHN4eCcCKUe COCAMHEHUS"

85 AMUHBL: KJTaccupUKaIUsl, CTPOEHUE MOJIEKYI, o0ras hopmyina, 0 0
M30Mepusi, HOMEHKJIaTypa ¥ (pU3HIecKre CBOMCTBA

86 XUMHYECKUE CBOMCTBA ai(aTHUIECKUX aMHHOB 0 0

87 AHWIUH: CTpOEHHE aHWINHA, 0COOCHHOCTH XMMHUYECKHX CBOHCTB 0 0
aHMITTHA

88 CriocoObl MoTy4eHus ¥ IpUMEHEHNEe anupaTHICCKUX aMHUHOB 0 0

89 AMHHOKHCIIOTHI: HOMEHKJIATypa U U30MepHsl, (PU3NIecKre CBOMCTRA. 0 0
OTliesIbHBIC TTPEJICTABUTENN (l-AMUHOKHCIIOT

90 XUMHUYECKUE CBOMCTBA aMHUHOKHUCIIOT, MX OMOJIOTUYECKOE 3HAYCHHE 0 0
aMHHOKUCIIOT. CHHTE3 M THAPOJIN3 NIENTH/IOB

91 benku xak mpupoHbIC TIOJIUMEPHI; CTPYKTYPBI OCIIKOB 0 0

92 XHUMHUYECKHE CBOMCTBA OEIKOB 0 0

93 A3oTcozepikaliye reTepolMKInIeckue coequaenus. HykienHoBbie 0 0
KHCJIOTBI: COCTaB, CTPOCHHUE M OUOJIOrHYECKasl POJIb

94 ITpakTuyeckas padora Ne 4. Pemienue skcriepuMeHTaIbHbBIX 3a7a4 0 1
1o TeMe "A3oTcoaepKalue OpraHnyecKue COeJMHEHNs"

95 IIpakTtnyeckas padora Ne 5. Perienue skcriepuMeHTaIbHBIX 33a4 0 1

1o Teme "Pacnio3HaBaHne OpraHUYeCKHX COCTMHEHH"




KonTtponsHas pabota o Teme "A30TcoaeprKaliie OpraHnaecKue

96 " 1 1 0
COCJIMHEHUS

97 OCHOBHBIE TIOHSTHS XUMHUU BBICOKOMOJICKYJISIPHBIX COSAMHEHUH 1 1 0 0
METOJIbl UX CHHTE3a —II0JIMMEPH3alNs 1 TIOJIUKOHICHCAIUS

98 [Tnactmacchl. YTHInM3anus ¥ nepepaboTka IIacTuKa 1 0 0

99 DnacToMepsl: HATypallbHBI CHHTETHYECKHE Kayqayku. Pe3una 0 0

100 BookHa: HaTypanbHBIE, HCKYCCTBEHHBIC, CHHTETHYECKHE. 1 0 0
[Tosmmeps! cenyanbHOTO Ha3HAYCHUS

101 [IpakTueckas padbota Ne 6. PemieHue skcriepuMeHTaIbHBIX 3a1a4 1 0 1
1o Teme "Pacno3HaBaHMe MJacTMacc U BOJIOKOH"

102 O06o00mIeHre U cUCTeMaTU3aIMsl H3YYeHHOTO MaTepHaia 1mo TeMe 1 0 0
"BBICOKOMOJIEKYIJIIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 6




11 KVIACC

KoaunyecTBo yacoB

Jrj;_)n Tema ypoka Beero Konrpoabubie | IlpakTHyeckue
padoThI padoThI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM aneMeHT. M30Tombl 1 0 0
2 CTpoeHue DIIEKTPOHHBIX 000JI09E€K ATOMOB, KBAHTOBBIE YHCIIA 1 0 0
3 Knaccudukaryst XkMUUECKHX IEMEHTOB (s-, pP-, d-, f-aemMeHThI) 1 0 0
4 PacripenienieHre 2JIeKTPOHOB IO aTOMHBIM OPOUTAIIAM 1 0 0
5 DJeKTpOHHBIC KOH(DUTYPALIUH ATOMOB 3JIEMEHTOB B OCHOBHOM U 1 0 0
BO30YXJIEHHOM COCTOSIHUU
6 DJIeKTPOHHBIE KOHOUTYPALIMH HOHOB. DJIEKTPOOTPUIATELHOCTE 1 0 0

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XUMHYECKUX
7 anemeHToB JI. 1. MenneneeBa, CBsI3b C COBPEMEHHON TEOpUEH 1 0 0
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I HW3MEHEHMS CBOMCTB XUMHUUYECKHX DJICMCHTOB U

8 00pa3yeMbIX UMHU ITPOCTHIX U CIIOKHBIX BEIIECTB MO IPYIIIAM U 1 0 0
nepuoIam

9 CucremaTH3amus 1 0000IIeHNe 3HAHU TI0 TEME 1 0 0

10 Buabl xumudeckoit cBs3u. MexaHn3Mbl 00pa30BaHusl KOBAJICHTHOM 1 0 0

CBA3U. BOI[OpOI[HaH CBA3b. MG}KMOJ'ICKYJ'IHPHBIC B3aHMOHCﬁCTBHH

BanenTHOCTE M BaJIEHTHBEIE BO3MOKHOCTH aToMOB. CBS3b

11 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX F€OMETPUUECKUM 1 0 0
CTPOCHUEM

12 [IpencraBieHus 0 KOMIUIEKCHBIX CO€IMHEHUSX: COCTaB U 1 0 0
HOMEHKJIaTypa

13 BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUs. THIbI 1 0 0

KPUCTAJUIMYCCKUX PCHICTOK U CBOMCTBA BEIIECTB




[TonsTue o gucnepcHeix cucrteMax. [IpeacraBiieHue 0 KOJUIOUIHBIX

14 0 0
pacTBopax

15 HcTuHHBIE pacTBOPHI: HACBILIEHHBIE U HEHACHIILIEHHBIE, 0 0
pacTtBopuMOCTb. KpucTtayuorunaparsl

16 CrniocoObI BeIpaKEHHS KOHIICHTPAIIUN PACTBOPOB 0 0

17 Pemrenue 3amay ¢ MCIIOJIBL30BaHUEM OHATHH '"MaccoBast JOJIS 0 0
pacTBOpPEHHOTO BemecTBa", "MoJIsipHast KOHIIEHTpaIus"

18 Knaccugukamnus 1 HOMEHKIATypa HEOPTaHUIECKUX BEIIECTB 0 0

19 CucreMatuzamus 1 0000IIeHNEe 3HAHUHN 110 TEME 0 0
KonTponsnas pabora o temam "Crpoenue atoma. [lepuoanueckuit

20 3akoH u [lepuoanueckas cuctema XumMuieckux snemenTos Jl. U. 1 0
MenneneeBa", "Ctpoenue BeniectBa. MHOrooOpasue BeniecTs"
Knaccudukanus XuMU4YecKuX peakiiuii B HEOpraHn4eckou u

21 OpraHMYeCcKON XUMUHU. 3aKOH COXPAaHEHUSI MacChl BEIIECTB; 3aKOH 0 0
COXPAaHEHUS U IMPEBPAIICHUs SHEPTUHN MPU XUMUYECKUX PEaKIHIX

22 Tennosie 23 HEKTh XUMUYECKUX PEAKIIUA. TepPMOXUMUYECKUE 0 0
ypaBHEHUS

23 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi 1 0 0
TEPMOXUMUYECKHM YPAaBHEHUSIM

o CKOpOCTh XMMHUYECKOH peakluu, €€ 3aBUCUMOCTb OT Pa3IMUHBIX 0 0
¢dakropoB. Katanus u kataauzatopbl

25 ['oMoreHHbIe U TeTepOreHHbIE PEAKIINH 0 0

26 [IpakTuueckas paborta Ne 1 mo Teme "BiusiHre pa3iuuHbIX 0 1
(haKTOpOB HA CKOPOCTh XUMHUUYECKON peakiuu"

27 OO6paTtumbie U HeOOpaTUMBbIe peakluu. XUMHUECKOE paBHOBECUE 0 0

08 ITpaktuyeckas padora Ne 2 o teme "BiusiHue pa3IHuHBIX 0 1
(akTOpOB Ha MOJIOKEHUE XMMHUYECKOTO paBHOBecHs"

29 OnexkTpoauTHueckas nuccoruanus. CHUIIbHbIE U c1a0ble 0 0




OJICKTPOJIUTHI. Crerenn JUucconuanmm

HNonnoe npousseaenue Boabl. Cpeaa BOJHBIX paCTBOPOB.

30 - 1 0 0
Bonoponusiit nokasarens (pH) pactBopa

31 IM'maposns coneil. Peakuuu, npoTekaronme B pacTBopax 1 0 0
JJIEKTPOJIUTOB

32 [Ipaktuueckas padota Ne 3 o Teme "XuUMHUECKHE PEaAKIIUU B 1 0 1
pacTBOpax dJIEKTPOJUTOB"

33 OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakiui. Baxkuelime 1 0 0
OKHUCJIUTEITN U BOCCTAHOBHTEIIH

34 MeTo1 31eKTPOHHOTO (3IEKTOHHO-MOHHOT0) OanaHnca 1 0 0

35 DNIEKTPOJIM3 PACTBOPOB M PACIIABOB BEMIECTB 1 0 0

36 Pemrenue 3a1a4 pa3nuyHbIX THITIOB 1 0 0

37 Pemrenue 3a1a4 pa3nuyHbIX THITIOB 1 0 0

38 CucreMaruzanys 1 00001eHre 3HaHni 0 TeMe "XUMHUYECKUE 1 0 0
peakuun"

39 KonTposbHas padora mo teme "XuMudeckue peakiuun' 1 1 0
[Tonoxenue HemeraioB B [lepronueckoii cucreMe XUMUYECKHUX

40 snemenTtos J[. . MenzeneeBa 1 0COOEHHOCTU CTPOEHHS UX aTOMOB. 1 0 0
®du3nyYecKre CBOMCTBA HEMETAILJIOB

a1 AnnoTponus HeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa 1 0 0
1 yIrieposa)

42 Bonopona: nonyuenue, pusndeckie 1 XMMHUECKHUE CBOICTBA. 1 0 0
I'mnpunst

43 ["anmorensl: HaXOXIEHHE B IPUPOJIE, CIIOCOOBI MOTYUYCHHS, 1 0 0
buznyeckue 1 XuMHUYeCKHe CBOWCTBA

44 l'anorenoBonopoasl. Baxuneniye Kucaopoacoaepxaiiue 1 0 0
COEJIMHEHUS TaJIOTEHOB

45 JlaGopaTopHble U TPOMBIIIJIEHHbBIE CLIOCOOBI MOTYYEHHUS T'aJIOT'€HOB. 1 0 0




[IpruMeHeHne raloreHoB U UX COSMHEHUI

[Ipaktuyeckas padora Ne 4. Pemenue skcriepuMeHTaIbHBIX 3a7a4

46 n " 0 1
1o teme "["anorensl
Kucnopoa: nabopaTopHble U IPOMBIIUICHHBIE CIIOCOOBI TTOTyYeHHUS,

47 ¢bu3nveckne u XxuMudeckue cBoiicrsa. O30H. [Ipumenenue 0 0
KHCJIOPOJa U 030HA

48 OKCHIBI ¥ IEPOKCHIBI 0 0

49 Pemenue 3a1a4 pa3muyHbIX THIIOB 0 0

50 Cepa: HaxOXJIeHHE B MPUPOJIC, CITIOCOOBI MOTyYeHUs, PU3NYECKue U 0 0
XUMHUYECKUE CBOMCTBA

51 CepoBonopo, cyabhuIb! 0 0

52 Kucnoponaconepxkamnue coenuaenust cepbl. OCOOEHHOCTH CBONCTB 0 0
CEpPHOM KHUCJIOTHI

53 [Tpaktrueckast padota Ne 5. PermeHue sxcriepuMeHTaIbHBIX 33124 0 1
o teme "Cepa u e€ coequHeHus "

54 A30T: HaX0Xk/I€HUE B PUPOJIE, CTIOCOOBI MOJTyueHusl, GU3NYECKUE U 0 0
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbI

55 Kucnopoacoaepxaiue coequaenust a3ota. OCOOEHHOCTH CBOWCTB 0 0
a30THOW KHUCJIOTBI

56 [IpuMeHeHne a30Ta U ero coeqMHEHUN. A30THBIC YI00pCHUS 0 0

57 docdop: HaxOKAEHHE B IPUPOE, COCOOBI MOTYUCHHUS, 0 0
(buznveckue u XumMuieckue ceorictea. Dochuapl u Gochun

58 Oxcunsl hocdopa, pochopconepxaine kuciaotsl. Comu 0 0
(hochopHOI KUCTOTHI

59 [Tpumenenue docdopa u ero coenunenuit. DocopHsie ynoOpeHHs 0 0

60 [TpakTueckas pabota Ne 6. Pemenue skcriepuMeHTaNbHBIX 3a7a4 0 1
no Teme "A3oT u pocdop u ux coeguHeHUs"

61 Yrnepo: HaXxoKJIeHUE B MPUPO/IE, aJUIOTPOIHBIE MOIU(DUKAIINH; 0 0




(1)I/ISI/I‘ICCKI/I€ 1 XUMHWYCCKHC CBOfICTBa, IIPUMCHCHUC

Oxkcun yranepona(Il), okcun yrinepona(I1V), yroiapHas KucioTta u e€

62 1 0 0
COJIn

63 Pemrenue 3a1a4 pa3inyHBIX THIIOB 1 0 0

64 Kpemunii: HaxoXaAeHUE B IPUPOJIE, CIOCOOBI MOTyYSHHS, 1 0 0
(dus3nyecKre U XUMUICCKUE CBOWCTBA

65 Oxkcup kpemuus(IV), KpeMHHEBAS KUCIIOTA, CHIIMKATHI 1 0 0

66 [Ipumenenne kpeMHUs U ero coeuHeHn. CTEKII0, €ro MoJydYeHue, 1 0 0
BHJIBI CTEKJIA

67 Perrenue 3a1a4 pa3InyHbIX THIIOB 1 0 0

68 CucremaTu3aus 1 0000mIeHne 3aaanii o Teme "HemeTtammsr" 1 0 0

69 KontpounsHas pabora 1o Teme "Hemerasuib" 1 1 0

70 AHanu3 pe3ynbTaToB KOHTPOIBHON paboThl, KOPPEKIHS OIIUOOK 1 0 0
[Tonoxenue metamios B [leproauyeckoil cuCTeMe XUMHYECKUX

71 »1eMeHTOB. OCOOEHHOCTH CTPOECHUS SIEKTPOHHBIX 000JI0UYEK 1 0 0
aTOMOB METAJIJIOB

79 OO6mume ¢puznueckre CBoMCTBa MeTauoB. [IpuMeHeHne MeTaioB B 1 0 0
OBITY M TEXHUKE

73 Cnnassl MeTaiioB. Kopposus MeTanios 0 0

74 Penienue 3a1a4 pa3aM4HbIX TUIIOB 0 0

75 DNEKTPOXUMHUYECKUN Psijl HANPsDKeHUN MeTaisioB. O01iue crnocoobl 1 0 0
MOJIy4EHUS] METAIIJIOB
O6mas xapakrepuctuka MetamwioB [A-rpynmsl [leproauueckoit

76 CUCTEeMbl XUMHUYECKUX I€MEHTOB. HaTpuii u kanuii: nomyyeHue, 1 0 0
(buznuecKkue U XuMUYeCcKre CBOWCTBA, MPUMEHEHHUE MPOCTHIX
BEIIECTB M X COCIUHEHHIA

77 Oomas xapakTepuctuka MetayuioB IIA-rpynnsl [lepuonnueckoit 1 0 0

CHCTEMBI XUMHYECKHUX JIEMEHTOB. Marauii M KajabIUi: IOJIYYCHHC,




(buznyuecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COEIUHEHU

78 JXKécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 0 0

79 AtoMuHU: oTydeHne, GU3nIecKue 1 XUMHYECKHE CBOMCTBA, 0 0
IIPUMEHEHHE

80 AmpoTepHbIe CBOWCTBA OKCHIA U THIPOKCH]IA AIFOMUHMS, 0 0
T'UIPOKCOKOMIIJIEKCHI aJIFOMUHUS, MX TIPUMEHEHUE

81 Pemenue 3a1a4 pa3muyHbIX THIIOB 0 0

82 HpaKTI/I‘-I”eCKafl pabota Ne 7. PemieHue s3KkcriepuMEHTAIbHBIX 3a1a4 0 1
1o Teme "MeTtauisl r1aBHeIX noArpymnm'

83 OO61as XxapakTeprucTUKa MeTauioB modouHeIx noarpymi (b-rpymm) 0 0
[leprnoanueckoil CHCTEMBI XMMUYECKUX 3JIEMEHTOB

84 Pu3nyecKrue 1 XMMHYECKHE CBOMCTBA XpOMa U €r0 COETMHEHUM, X 0 0
IIPUMCHECHHE

85 Baxueiimue COGI[I/IHSHI/IH Mapranna. [lepmanranar kauus, €ro 0 0
OKHUCJIUTEIIbHBIE CBOMCTBA

86 dusnyeckre U XUMHUYECKHE CBOMCTBA JKeJIe3a U €r0 COSIUHEHUM. 0 0
[lonydeHue U NpUMEHEHHUE CILIABOB JKEJIe3a

87 duszndeckne ¥ XMMHUYECKHE CBOMCTBA MEIIM 1 €€ COeIMHEHNH, UX 0 0
IIPUMECHECHHE

88 Du3nyecKue U XMMUYECKHAE CBOMCTBA IIMHKA U €0 COSAMHEHUH, UX 0 0
IIpUMEHEHHE. | HIPOKCOKOMIUIEKCHI IMHKA

89 HpaKTI/III”eCKa}I pabota Ne 8. Perienue skcriepuMeHTaIbHBIX 3a/1a4 0 1
1o teme "Meraisl I000YHbBIX HoArpynn"

90 Pemenue 3ana4 pa3nyHbIX TUIIOB 0 0

91 9606H.[6HI/IC Y CUCTEMATH3aLlAs U3YYEHHOTO MaTepuaa 1o TeMe 0 0

Mertamisr"
92 KonTtponrHas padota no teme "Mertasibl" 1 0




93 AHanu3 pe3ynbTaToB KOHTPOIBHON PabOThI, KOPPEKIHSI OLMIHOOK 1 0 0

94 Ponp xumun B o6ecrieueHuu yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA. 1 0 0
[MoHsiTHE O HAYYHBIX METOIAX MUCCIIEOBAHNS BEIIECTB

95 HayuHble IpUHIAIBI OPraHU3al[Mid XUMUIECKOTO TPOU3BO/ICTBA. 1 0 0
[IpoMBbIIIEHHBIE CHOCOOBI MOJTYYEHUS BKHENIITMX BENIECTB

96 XUMHUECKOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIBI U €TO TTOCIENCTBHUS 1 0 0

97 XuMus ¥ 3710pOBbE UesIoBeKa. JIeKapCTBEHHbIE CPENCTBA 1 0 0

08 Xumus mumm. Pontb XuMun B 06€CTiedeHnH TTUTIIEBOH Oe30MaCHOCTH 1 0 0

99 Kocmerrnueckue u napproMepHbie cpeicTBa. beiToBas XUMus 1 0 0

100 XHWMHS B CTPOUTEBCTBE. BaskHeWIIne CTPOUTENBHBIE U 1 0 0
KOHCTPYKIIMOHHBIE MaTE€PUAIbI

101 XHMHUS B CENBCKOM X0351cTBE. OpraHndeckre 1 MUHEpaIbHbIE 1 0 0
yaoOpeHust

102 CucremaTtu3zanus 1 0000IIeHNE 3HAHUI 110 TEME 1 0

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlynun
B.B.; nox penaxmueii Jlyauna B.B., O0miectBo ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «[IPODAY»; AxkiinonepHoe odmiecTBo «M3natenbeTBo

«HpOCBCI_HeHI/IC»

3a/1a4yHUK

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Ypoxku xumuu. Metoauueckoe nocodue. "[Ipocremnienue”

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1) https://urok.apkpro.ru/

2) http://shttps:/chool-collection.edu.ru/

3) https://resh.edu.ru/






