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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmmMa mo XMMUK Ha YPOBHE CpeIHEro o0Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBbI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DenepaibHOM  TOCYIaPCTBEHHOM
oOpazoBarenbHOM yupexaeHun . cra"gapre COO, c¢ yuérom Konuenuuu
nmpenojiaBanusi y4eOHOTo TpenMera «XuMHus» B 00pa30oBaHUM OpraHU3AIUi
Poccuiickoii ®enepanun, peanu3ylomuUX 00pa30BaTENbHBIE MPOrPaMMBI, U
OCHOBHBIX MpUHLMNOB «CTpaternu pa3BuUTHUs BocnuTaHus B Poccuiickoi
deneparuu Ha niepuon 10 2025 roga» (PacnopsbkeHre OCHOBHBIX MPUHIMIIOB PO
otT 29.05.2015 Ne 996 - p.).

XUMHSI Ha YpOBHE YIIyOJIEHHOTO M3YYEeHHs! 3aHMMAET PEIIAIoIIee MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11  kmaccos.
W3yyenue mpeamera, peaqnM3yeMoOro B YCIOBUAX JUDPepeHIInpOBaHHOTO,
npodUILHOTO0 00YUYEHHMs, HAMMpaBJIeHO Ha obecriedeHre oOI1eo0pa3oBaTeIbHON U
OOILIEKYJIbTYpHONH MOJATOTOBKH  BBIMMYCKHUKOB  IIKOJ, HEOOXOAUMBIX  JJIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHUs B OpraHu3anusix mnpodeccruoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJJHOM M3 NPUOPUTETHBIX AUCIUILIUH. .

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0 HHTEPIPETAIUIO B COOTBETCTBUU ¢ OCHOBHBIMU To10keHusIMU DI'OC
COO o0 B3auMOOOYCIOBIIEHHOCTH I€JIeH, COJAEPKAHMS, PE3YIbTATOB OOYYEHUS U
TpeOOBaHMI K BBITYCKHUKAM TOJTOTOBKH BBIMTYCKHUKOB. CBHAETENHCTBA TOTO,
YTO CJICAYIOINIME MTPOTrPAMMBI BBITIOTHIIOT XUMUYECKUE (DYHKIIUU:

e HMH(QOPMALMOHHO-METOIUYECKAs, MPEAOCTABIEHUE KOTOPO 00ecredynBaeT
MOJIyYeHHUE MPEACTABICHUS O MPEAMETE, COIepKaHUM, OOIIel cTpaTeruu
oOy4eHHMsI, BOCIIUTaHUA U OOydeHHsI 00ydaroluxcsi B paMKax IpeIMeTa,
M3y4aeMoro B paMKax JaHHOTO MPOQUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, npenoiaramnas OIpEIEIICHHE:
OpraHu3allid CTPYKTYpPUPOBAHUS M  IOCIEIOBATEILHOTO HW3yUYCHHS
HUCXOJHOTO  MaTepualia, KOJMYECTBEHHBIX W  KauyeCTBEHHBIX  €ro
XapaKTEPHUCTHK; MOIXOMbI K (OPMHUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTENbHBIX JOCTHKCHUN OOYJarOIIMXCS B
paMKax HWTOTOBOM aTrTecTald B (opMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma aJig yriyOJIEHHOTO U3YYEHUSI XUMUU:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUISL  HW3y4eHHMsT B paMKax OTAENbHOro mpodwis, obecreynBaer



CTaOMJIBHOCTh M CTPYKTYpPHpPOBaHHE €ro IO KJaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JIa€T NPHUMEPHOE pACIpPEACIICHHE TEKYLIEro BPEMEHHU, PEKOMEHIYEMOTO
JUTSl U3y4EHHUsI TIEPBOM TEMBI,

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JlaeT MeTOIMYECKYIO MHTEPIIPETAIMIO 1IEJIeH U 3a/a4 U3YUYEHHs MTpeaMeTa
Ha yrayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COJCPKATEIbHBIX XapaKTEPUCTUK
OCHOBHBIX  PE3yJbTaTOB  OCBOCHHS  OCHOBHOW  0Opa3oBaTeIbHOM
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TaKK€ C Y4YETOM OCHOBHBIX BHJIOB
yueOHO-TT03HABATENbHBIX  JEHCTBUI. 00ydYaromerocss MO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEHHMEM XUMHUU HAa YpPOBHE HAdajJbHOTO OOIIEro
oOpa3oBaHMs. 3a 3aBUCUMOCTBbIO YCTAHOBJIIEHHOM MpOrpaMMbl IO XUMHH
o0s13aTeNbHON (MHBapUAaHTHOW) COCTAaBJAIOIIEH CcoJIep)KaHUsA Kypca IpeaMera
«XUMHS» OCTAaeTCs BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B cootBercTtBUM € KoOHUeNTyaidbHbIMH mnoJiokeHusmMu @OIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIUpoOBaHHOTO OOY4YEHHUsI Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE yrayOJNE€HHOTO U3Y4YEHHUs HampaBjieHa Ha MOJyYeHUE
IPEEMCTBEHHOCTH C MOCJEIYIOIMIMM 3TarloM XUMHUYECKOTr0 00pa30BaHUs B paMKax
M3YUYEHHS] €CTECTBEHHO-HAYYHBIX W JUCHUUIUIMHAPHBIX AUCUUIUIMH B By3aX. U
OpraHu3alusx cpeaHero npodeccuoHanbHOro oOpazoBanus. B 3Tol  cBs3M
U3y4YeHHUE MpeaMeTa « XUMUS» OPUEHTUPOBAHO UCKIIOYUTENBHO HA PACIIMPEHUE U
yIIyOJIeHuE TEOPETUYECKOM U MPAKTUYECKOW TMOATOTOBKM OOyYarommmxcs,
BBIOPABIIIUX OMPEACIICHHBIN MPOoQuIs 00yUEHUs, B TOM YHUCJIE C MEPCICKTUBHOMN
MOCJIEI0BATEIBHOCTRIO TOJMYYEHUS! XUMUYECKOTr0 0Opa3oBaHUsl B OPraHU3ALUAX
npodeCCUOHAIBHOTO 00pa30BaHUsI.

CocraBnsiomiuMu npeamMeTa «XUMHUs» Ha YPOBHE YIIIYOIEHHOTO M3Yy4EeHHS
SABJIIOTCSL  YIUIyOJN€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [Ipu moaxoae paccmMaTpuBarOTCsl OTOOP U OpraHU3aIs
CTPYKTYPHOT'O COJIEp>KaHMs, KypC B IIporpaMme Mo XMMHH 32 OCHOBY BKJIFOUEH B



OI'OC COO B HacTOAUMX pa3IUYUSIX 0a30BOr0 W YINIyOJIEHHOTO YpOBHEH
U3YyYEHUS MOJIOKEHUS TTpeIMeTa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYECKass XUMHS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCAIIUXCA K 0a30BOMY M3YYEHHIO MpeAMETa. DTa CUCTEMa 3HAHUU
TpeOyeT 00s3aTebHOTO TEOPETUIECKOTO JTOMOTHEHHS, TTO3BOJISIONIET0 OCO3HAHHO
OCBOUTH OoyblIuil 00beM (HaKTOIOTHUECKOro MaTepuana. Tak, Ha yriyOIEHHOM
YpPOBHE  HMMEETCSd  BO3MOXHOCTb  M3ydeHUs  IpeaMmeTra, 00eCIeYeHHOIo
3HAYUTEJIPHOTO YBEJIWYEHUs] 00bEMa 3HaHUM 00 3JIEMEHTAPHBIX D3JIEMEHTAX U
CBOMCTBAX UX CBSI3€M HA OCHOBAHUU PACIIMPEHUS U YIITyOJIeHUs IPEICTaBICHUN O
CTPOCHHH BEIIECTB, XUMHUUECKHUX CBS3€H U 3aKOHOMEPHOCTEH MPOTEKaHHsI TIOTOKaA,
paccMaTpUBaeMBIX C TOYKH 3PEHHS] XUMHUYECKONW KUHETHKH U TEPMOJWHAMUKH.
N3yuenne mnepuoanueckoro 3akoHa u Ilepumoguyeckoil cuUCTEMBbI OCHOBHBIX
3JIEMEHTOB OCHOBAHO Ha COBPEMEHHBIX KBAaHTOBO-MEXaHUUECKUX MPEICTaBICHUIX
O CTPOCHMU aroMa. XHUMHYECKas CBSI3b C TOYKAMH OIPEACICHUS COCTOSHUS
M3MEHEHUH TIpH €€ 00pa30BaHUU U PA3PYIICHUH, a TAKXKE C TOUYKAMHU OTpPEACTICHUS
cocTosiHUSI ee oOpa3zoBaHHs. V3yueHue Tuma MmaTepuajga BBITOJIHSAET METOIB,
IPEJICTABICHHBIE B 3JIEKTPOXUMHUECKHUX IPOLIECCaX U AJIEKTPOJIU3E PaCIJIaBOB U
pacTBOpOB BemIeCTB. B Kypce OpraHMyeckol XuUMUU TpU PacCMOTPEHUU
TPAIUIIMOHHBIX CHOCOOHOCTEH CcOeIWHEHUs 0co00oe BHUMaHUE YACNsAeTCs
BOTIPOCAM DJIEKTPOHHBIX YPPEKTOB, O B3AUMHOM BIIMSIHUHA aTOMOB Ha MOJIEKYJIBI U
MEXaHU3MBI.

Ocoboe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEPKAaHUU KYpPCOB XHUMHUU
yIIyOJIEHHOTO YPOBHS M3YYEHHUS [Tl KJIACCOB ONPEEICHHOT0 poduis (TJIaBHBIM
o0pa3oM MO WX CTPYKType H XapakTepy [OMOJHEHHWs K oOImeld cucreme
PEeIMETHBIX 3HAHHM) OKa3bIBAIOT BIMSHUE COOTBETCTBYIOIIWE MPEAMETHI. Tak,
HalpuMep, B COJEPKAHUM TPEAMETOB Ul 3aHITHH XUMHKO-(QHU3UYECKOTO
npoduiis GombIoe 3HaueHHWe OyAyT MMETh 3JIEMEHTHI yu4eOHOTO Marepuaia Iio
oOmieit xumuu. [lpu u3ydeHun npeamera B JAaHHOM cllydae aKIEHT OyJeT clefiaH
Ha OOIIHOCTH METOJOB TO3HAHMS, OONIHOCTH COJHEYHOW SHEPTUU U TEOPUHU B
XUMUH U (DU3UKE: aTOMHO-MOJEKYJspHas Teopus (MOJICKYJspHas Teopus B
¢u3nKe), 3aKOHbI COXPAaHEHUST MAacChl U DSHEPruH, 3aKOHBl TEPMOJUHAMUKH,
AIIEKTPOJIN3a, IPEJICTABICHUS O CTPOCHUU BEILECTB.

B To xe Bpems B coOIepKaHMU TIpenIMeTa JJis KJIacCOB XHMHKO-
Ounonornyeckoro nmpoduiist OONbIINKA yAENbHBIA BeC OyJeT UMETh OpraHuyecKas
xumus. B sToM ciydae umeercs BO3MOXKHOCTH JUIsl OoJjiee OOCTOATEIBHOIO
XUMHUYECKOTO PACCMOTPEHHUSI OpraHU3alui KIETKH Kak OMOJIOTMYECKON CHCTEMBI,
B COCTaB KOTOpPOM BXOJST, HAmpuUMep, TaKUE CTPYKTYypHbIE KOMIIOHEHTHI, Kak
JUTHIBI, OCJIKHU, YTIIeBOIbI, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0O



COCTAaBE W CBOMCTBaX MPEICTABUTENIE OCHOBHBIX KJACCOB IPUBEIEHbI IS
U3y4eHHUs 0COOCHHOCTEH MpoIieccoB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX
3HAHUM U3ydeHHEe MpeaMeTa «XMMHUs» Ha YTIyOJIEHHOM YpOBHE, OCHOBAaHHOM Ha
MEXKIIPEIMETHBIX CBSI3IX C YYEOHBIMHU TIpeAMETAMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu uzydyeHun yuyeOHOTO mpeaMeTra «XUMHs» Ha YIUIyOJIEHHOM YPOBHE, a
TaKke€ Ha YpOBHE 0a30BOro W cpelHero ooémiero oOpa3oBaHus (Ha 0a30BOM
YPOBHE), TepBasi MEPBOCTENEHHAs WHHOBALIMOHHOCTH SIBJISIETCS OCHOBOM OCHOB
HAyKl XHMHH KaK 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHHUS, NPAKTUYECKOTO
YEJIOBEKAa M OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYyphl. Penienue 3Toil 3amaun
Ha YIIYOJICHHOM YpOBHE M3Y4YEHHUs IMpeIMeTa MpEeArnojaraeT JOCTHKEHHE TaKhX
LejaeH, Kak:

e TMpPEACTABICHHBbIE KOHCTPYKIMH: O MaTepUabHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTH M MO3HABAEMOCTh NPUPOABL, O MECTE XUMHUH B CHUCTEME
COBpPEMEHHOW HAayKU M €€ BeIyLIUMEe pPOJIM B OOECIEUEHUH pPa3BUTHUS
YeJI0BEYECTBA: B o0ecrnieueHnun npobiem alnbTEPHATUBHOM,
HPHEPreTUYECKOM U MPOJIOBOJLCTBEHHON O€30MaCHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3IAaHUU HOBBIX MaTEPHUaIOB, HOBBIX UCTOYHUKHU HYHEPIUH, B
o0ecriedeHnn  pasyMHOTO  INPUPOJOINONb30BaHMUS, B  Ipeneiax
MHUPOBO33pPEHUS M OOIIEH KyJIbTYphbl YETOBEKA, a TAK)KE HKOJIOTHYECKOTO
000CHOBAaHHOT'O OTHOLIEHUS K €r0 3J0POBbIO U IPUPOAHOM CpEIe;

e pa3BUTHE CHUCTEM 3HaHWI, OOOCHOBaHHWE WX Ha OCHOBE XUMHUYECKUX
HMCTOYHUKOB €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHBIX
OOBSCHEHUM, COJHEYHOW OHHEPIMU U TEOPHM XHUMHH, COBPEMEHHBIX
MPEACTABICHUN O CTPOEHHUSX BEIIECTB HA Pa3HBIX YPOBHSX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOAUHAMUYECKUX U
KMHETHYECKUX MPUHLHUIAX, TPOTEKAHUH 3KOHOMHYECKOr0 MOTEHLHMama, O
XUMHUUYECKUX PABHOBECHUM, PACTBOPOB W JAUCHEPCHBIX Pa3MbIIIJICHUN,
000CHOBABIITUX HAYYHBIC MPUHITUIIEI XUMUUYECKOTO MMPOU3BOJICTBA;

e cCpelcTBa y OOy4aromuxcs OCO3HAHHOIO MOHUMAaHHsI BOCTPEOOBAHHOCTU
CUCTEMHBIX 3HAaHUM JUIsi OOBSACHEHHS OCHOBHBIX HJEH U MpodieM
COBPEMEHHOM XUMHUHU, JJISI OOBSICHEHHS] U TPOTHO3UPOBAHUSA, B
COOTBETCTBUM C €CTECTBEHHO-HAYYHOU NPUPOJ0Il; TPaMOTHOIO PELICHHUS
po0sem, CBsI3eH ¢ XuMue, IPOrHO3UPOBAHMS, AaHATIN3a U OI[EHOK C TOUKH
3peHus 0e30MacHOCTH TIOCHEACTBUN OBITOBOM ¥ TMPOU3BOACTBEHHOM



JIESATEIbHOCTH YEJIOBEKA, CBS3aHHOW C XHMHWYECKHM IPOU3BOJICTBOM,
MCIIOJIb30BaHUEM U MEPEePa0OTKOMN BEIIECTB;

yrayOJeHne  TPEACTaBICHHBIX O  HAyYHBIX METOJaxX  IO3HaHWUS,
HEOOXOJMMBIX ISl TPHOOpPETeHUs] YMEHUW, OPHUEHTHUPOBATHCSI B MHUpPE
BEILIECTB U OOBICHEHUH, 000CHOBaHKE, 000OCHOBAHHUE MECTa B MPUPOJIE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM KU3HMU.

B nnaHe nepBoodepenHOM peanv3alld BOCIHUTATEIBHBIX W Pa3BHUBAIOLINX
GyHKUMNA 1IEIOCTHOCTU CUCTEMBI CPEAHET0 00Iero o0pa3oBaHus MPU U3YYECHUHU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIUTaHHE YOEXAEHHOCTH B TIO3HABAEMOCTH TMPUPOJIBI, KPUTHKA
mporecca TBOpYECTBA B O0JIACTH TEOPUU W TPHUKIAJAHBIX MHPOBBIX
UCCIIEJOBaHUM B 00JIaCTH XMMHH, METO/bI BO33PEHUS, COOTBETCTBYIOIAS
COBPEMEHHOMY B3IJISIly Ha pa3BUTUE HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCIMTAaHUIO Ha OCHOBE (POpMUPOBaHUS
00LIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaJIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, OOecleyeHue y HHUX CO3HATEIIbHOTO
OTHOUIEHUS K CamMOOOpa30BaHUI0 M HENPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO yCHENTHOM MpodecCHOoHaIbHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO M BEIEHUS 3I0POBOIO
oOpa3za XK13HH;

yOpaBiasieT YMEHUHW U HaBBIKOB Pa3yMHOr0 MPUPOJOINOIb30BaHMUS,
pa3BUTHSL COOCTBEHHOM KYJbTYpbl, TPUOOPETEHUSI OMbITa OOIIECTBEHHO-
MTOJIE3HOM IEATEIBHOCTH.

OO611ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUSI XUMHUH Ha yTIyOJIEHHOM
YpOBHE cpeaHero obimiero oopazoBanusi, cocrabiser 340 ygacoB: B 10 kmacce —
170 gacoB (5 yaca B HEJIEN0), KOHTPOJIbHBIE PAaOOTHI 4, MPaKTUYECKUE PAOOTHI 6,
B 11 kmacce — 170 wacoB (5 yaca B HEHENI0), KOHTPOJIbHbIE pPabOTHl 4,
npakTuyeckue padboTsl 9.



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpraHMYECKUX BeImecTB. PermieHue 3aad Ha BBIBOJ (OPMYJIbI OPTraHUYECKOTO
BEILIECTBA [0 MACCOBOM JI0JI€ 3JIEMEHTA B COEIMHEHNH, 110 TPOJIYKTaM CTOpPaHUS.

YriaeBoaopoanl.

Aunkanbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKAaHOB, SP -
ruOpuan3aiisl aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmveckne CBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE UKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKEHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUHMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ["'omoniorndyeckuil psijy ankuHOB, o01as ¢hopmylia, HOMEHKJIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamus ctupoia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), PUGPOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepaboOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOM BOJBI, pacTBOpa IEpMaHraHara Kajius, B3aWMOJCHCTBHE alETUIICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasamMu IJlacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YIIEBOAOPOJOB U TAJOTCHIPOM3BOJIHBIX YIJIEBOAOPONOB. Pemenue 3amau Ha
BBIBOJ (DOpPMyYJIBI OPraHMYECKOro BEIIECTBA IO MAacCOBOM JOJ€ 3JEMEHTa B
COEJIMHEHUH, IO MPOAYKTaM CTOPaHHUSI.

Kucnopoaconepxaiiue oprann4yeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHHWE MOJIEKyn (Ha MpuMepe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEaKLUU 3aMEIICHUs, JETUApaTalllid, OKHCICHUS,
B3aUMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoO0eHHOCTH (HUBHUECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIMKOJIb W TIULEpuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHS, B3aMMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KayeCTBEHHAs peakUuus Ha MHOTOaTOMHbIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PUIBLHOTO 3aMelleHusl.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'O2TOMHBIX CITUPTOB.



®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
OenzonpHOrO siapa. dusmueckue cBorcTBa QeHona. OCOOEHHOCTH XMMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
CrnocoObl ostydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYeCcKUe PSAbl albJIETHIOB U KETOHOB, OO0IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB U
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHMJAOB M  KETOHOB:  pEaKUuU
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIIMN HA aJIbJIECTUbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpojHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YTJIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HEMPENEIbHBIX UM apOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJEBAS,
JuHONIeH08as KUCA0Thl. CriocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUsS H
HOMEHKJIaTtypa. PuU3NUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBooB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapuibl). MoHOcaxapuIbl: TIIIOKO3a, (PPYKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkaAeHHe B npupoje. DoTocuHTeEs.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U AJIbJIETHIHON
IpynI, CIUPTOBOE W MOJOYHOKHCTOEe OpoxeHue. [IpuMeHneHue TIIFOKO3bI, €€
3HAUCHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumeHnenue. [loaucaxapuabl: Kpaxmail,
MNIMKOTeH W 1enono3a. CTpoeHne MakKpoMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
HEeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pEeaklus C UOAOM. XHUMHUYECKHE



CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousaTtue 06
MCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, alleTATHBIN MIEIK).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpAllCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE dTAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIICHHE ATUJIOBOTO CHOUPTA JUXPOMATOM Kayus (BO3MOXXHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTHlbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakums raunepuHa €
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcugom meau(ll), BzaumopeiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lady Mo TeMaMm «CHUpThI U
denonb», «KapooHoBbie kucnoThl. CioxHble 3gupb». Pemienne 3a1ay Ha BBIBOJ
(bopMysIbl OPraHUYECKOTO BEIIECTBA 10 MACCOBOM J10JI€ 3JIEMEHTA B COCUHEHUH,
0 IPOJYKTaM CTOpPaHUs.

A30TcCoaep:xale OPraHnvecKne coeJuHeHusl.

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTuyecKue W apoMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE M TPETUUHBIC.
Crpoenne moiekyn, oOmas (Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
CoJn aJIKWJIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudarhuueckux aMuHoB. l[lonydenue aHwiMHa U3
HUTPOOEH30a.

AmuHokucIOThl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakiusl TMOJIUKOHJCHCAIIMU, O0O0pa3oBaHHE TMENTUIHOU CBSI3U.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBEHHbIC PEaKLIUU Ha OEJIKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TCconepkalle  OpraHhyeckue  coeauHeHus’» U «Pacmo3HaBaHue



OpraHUYECKUX COeNUHEHMID». Pemenne 3a1a4 Ha BEIBOA (hOPMYJIIBI OPTaHHYECKOTO
BEILIECTBA [0 MACCOBOM JI0JI€ SJIEMEHTA B COCMHEHHUH, 110 TPOIYKTaM CTOpPaHUS.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEIHSST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COCIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WIIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HaOIIONCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE



BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MeTaboIH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIM M TeTEPOTPOMHBIA THIT MUTAHUS, OpOXKEHUE,
dboTOoCHHTE3, MbIXaHWE, OCJIKH, VYIJIEBOIbI, JXUPBI, HYKICHHOBBIC KHCJIOTHI,
(bepMeHTHI.

['eorpadmusi: moyie3HbIC UCKOMTaEMbIe, TOTUIHBO.

TeXHOJOTHs: MNHINEBBIC MPOAYKTH, OCHOBBI PaIlMOHAJIBHOTO ITUTAHUS,
MOIOIIUE CPEJICTBA, MaTepUaIbl U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamms XuMHIeCKIX dJI€MEHTOB (s-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypallud HOHOB.
DJEKTPOOTPULIATETBLHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepUOINYECKOTO 3aKoHAa U llepronnyueckoil cucTembl
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KparTHbie CBs3Uu. BojopoaHass CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.



[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMAHBIX pacTBopax. CrocoObl BbIpaXEHUS KOHIEHTPAIIMM PACTBOPOB:
MAacCOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. Hacelenusie u
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUA OTJICJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peakuu. Karanns u katanu3aTtopsl.

OOpatumMblie ¥ HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUs. (DAakTOphI, BIHSIOIIME HA IMOJIOKEHUE XUMHUUYECKOIO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconanus. CulbHbIE M CIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakuuun
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelnme OKHCIMTEIM W BOCCTAaHOBUTENIHW. METOHa 3JIGKTPOHHOro OasaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HX NPEBPAIICHUM:
pa3lIoKEHWE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, HW3YUYEHUE BIIMSHUSA Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBHUTEJNIbHBIE  CBOMCTBA. ['mapuiasbl.
TorIrMBHBIE 3JIEMEHTHI.



["anorensl. Haxoxxnenue B mpupone, CocoObl MONydeHUs, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelue KUCIOpoACcoIepKallne
COEMHEHMsI TanoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYYCHHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUIBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbdpuasl. Oxcua cepoi(1V), oxcup
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3or. HaxoxneHue B mpupoje, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMUaK, HUTpuAbl. Okcuabl a3zota. A30THCTast M a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrIocoObl MOMydeHHs, (PU3UUYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
yao0peHus.

VYrnepona, HaxoxJIeHHE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJIM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BelIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COECIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CruiaBel METAIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtamwioB.  OOmue  crnocoOsl
MOJIyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnueckoit cUCTEMBI
XUMHYECKUX dyieMeHTOB. Harpuii u kamwmii: mnomydenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COEIMHEHU.



OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJbIHi: TOJy4YeHHE, (U3HYECKUE U
XUMHUYECKHAE CBOMCTBA, NPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUU.
XKécTkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XUMHUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

Pu3NUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCJHTENbHbIE CBOMCTBA. [loilyueHre u NpuMeHeHne XpoMma.

dusnyeckue M XUMHUYECKHE CBOWCTBA MapraHiia M €ro COeAUHEHUM.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
rugpokcuanl u conu xene3a(ll) u xenesa(lll). [Tonyuenne u npuMeHeHUE Kene3a
Y €r0 CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMmenenue
UHKA U €r0 COeIUHCHUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3YyYEeHHE KOJUIeKIMH «MeTamibl W CIUIaBb», B3aUMOJECHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAJVIOB, B3aUMOJIEUCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHCIOT U ILIENOYEH, PEelIeHHe SKCIEPUMEHTANbHBIX 3a/1ay M0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUN,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [IpoMBbIIIIEeHHbIE
CHOCOOBI MOTYYeHHs] BAKHEHIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U



CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponp xuMun B 00eCTieUeHIH SHEPTETHUECKONW 0€30MaCHOCTH.

XuMusi ®W 3A0poBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl MpenapaToB OBITOBOM XWMHUU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCeTOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI0OpPEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOoHUKU. HaHOTEeXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi OOBEMY OJIHOIO W3 YYAaCTBYIOLUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJHM M MOJISIPHOMN
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TOHATHM, IPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePUOJIUIHOCTh, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIn3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.



['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIMBO,
peCypCHlI.

TexHOMOorusl: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUIYpPrUs, CTPOUTEIIbHBIE
MaTepHuabl, CEIbCKOXO3IUCTBEHHOE NTPOU3BOICTBO, IMUILEBASI POMBIIUIEHHOCTD,
dbapmaneBTUUECKast [IPOMBIIIJICHHOCTb, IIPOU3BOICTBO KOCMETUYECKUX
MPEnapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUAJIOB, AJECKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIACIEHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[OBEJCHUSA;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA MO3HABATENILHON U TMPAKTUYECKON J1€ITEIBHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcst B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOM NIEATENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TMPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU JAESTEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M TMOCTYIIKM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIIUsX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOTHON U COLUANIBHON CPEAbL;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHH IS  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHNN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHUYECKHAE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3zHaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MPH PEIIeHWH Y4YEeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B IT03HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl 10 XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIroHaIbHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHas M TPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIIHUE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me30MepHBIN 3¢ dekTsl, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMECHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEJICTBOM  COCTAaBJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknartype (IUPAC) u npuBOIUTH TPUBHAIIBHBIE HA3BaHMS [JII OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: alIKaHOB, IIUKJIOATKAHOB, aJIKCHOB, AJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COSIUHEHUMN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  IMOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHHMYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHHEM MPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMNMACHOCTb TOKCHUYECKOTO JECUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICT TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadbaTeiBaTh €€ M UCIOJIB30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBICHUN NPHUPOABI, O MECTE W 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECMEYEHUH PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkiuu, CKOPOCTh XUMUYECKON pEeaKlUK, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIACIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHUH:  KJIacCUPUIUPOBATH:  HEOPTraHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJI KiIacCU(DUKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUN: XapaKTEpPU30BaTh »DJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHHS aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue Hay4yHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YeJI0BEKa U B TOBCEIHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS BOAOPOAHOTO MOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OmpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTABa HEOPTraHMYECKHUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU H JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyZIol U 1abopaTopHBIM OO0OpYIOBaHWEM, OOpaIlleHUsT C BEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HaumeHnoBaHue pa3jesioB u KonuyecTBo yacos
o
TeM IPOrpaMMBbl JuaexkTpoHHbIe (UU(pOBbHIE)
n/m Konrpoubnble  IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[IpenMer opraHuyecKOil XUMHUHU.
1.1 Teopus cTpoeHHS OPraHUIECKUX 10 bubmorexa [IOK
. https://myschool.edu.ru/
coequHenuii A. M. byrneposa
Hroro mo pazueny 10
Pa3znen 2. YrieBoaopoabl
21 IIpenenbuble yraeBogopoOaAbl — 10 bubnuorexa [JOK
' aJIKaHbl, IMKJI0aJKaAHBI https://myschool.edu.ru/
59 HemnpenenbHbie yrieBoaopos: 20 bubnunoreka [JOK
' AJIKEHBI, AJIKAAUEHBI, aJIKMHBI https://myschool.edu.ru/
53 ApoMaTn4ecKkue yrieBoaoposl 9 bu6nuorexa [IOK
' (apensr) https://myschool.edu.ru/
[IpupoiHBIE NICTOYHUKHT
24 JIEBOJIOPOJIOB M MX 4 bubmorexa LHOK
' r P https://myschool.edu.ru/
nepepadoTka
l"anorennpon3BoiHbIE
o5 p A 7 1 1 bubmunorexa [JOK
YTJIEBOIOPOJIOB https://myschool.edu.ru/
26 Pemenue 3ana4 no 8
' XUMHYECKOMY YPaBHEHHIO.
Wroro no pazneny 58
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Crnuptsl. Oenon 15

KapOonunbHbIe COeAMHEHUS:
aJbAETUAbl U KETOHEI.

3.2 26
KapOoHoBbI€ KUCTOTHI.
Crnoxuble 3¢upbl. Kupsr
3.3 VriaeBoasl 15
Hroro no paszneny 56

bu6mmoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/

bubmuoreka [JOK
https://myschool.edu.ru/

Pa3nen 4. A3oTcoaepikaiye opranudeckne coeMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 15

bubmuoreka [JOK
https://myschool.edu.ru/

Pemenue 3agay mo
4.2 8
XMMHUYECKOMY YPABHEHHUIO.

Hroro no paszneny 23

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

51 BricokoMoneKysipHbIe 5 Bu6mmorexa L{OK
' COEIMHEHUS https://myschool.edu.ru/
Hroro no pazneny 6
Pasznea 6. O0001eH e U cCTeMaTH3a U 3HAHU A
IToBTOpEHMEe MaTeprana 3a Kypc
6.1 P P P 12

xumuu 10 kiacca

PeszepBHOE Bpems 5



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

17

170




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne mi/ix NporpamMmbl
} o0pa3oBaTejibHbIE PeCypChl
KoHTpoJibHbIE IIpakTH4eckue
Bceero
padoThI padoThI
Paszgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepnonnueckuit
11 3akoH u Ilepuoaudeckas cucTeMa 1 bubnmorexa LHOK
' XUMHYECKHUX 31eMeHTOB /JI. . https://myschool.edu.ru/
Menneneesa
19 CtpoeHue Bemectsa. MHoroobpasue y . bubnmorexa LHOK
- BOILECTR https://myschool.edu.ru/
3 bu6mmoreka [IOK
1.3 XUMUYECKHE PEAKIHH 23 1 https://myschool.edu.ru/
Hroro no paszneny 48
Pa3nen 2. Heoprannuyeckasi Xumust
4 bu6nuoreka [IOK
2.1 Hemeranbl 48 1 https://myschool.edu.ru/
2 bu6nuoreka [IOK
2.2 Mertaisl 36 1 https://myschool.edu.ru/
2.3 Pemennie kKoOMOMHUPOBAaHHBIX 3a7a4 20
Hroro no pazneny 104
Paznen 3. Xumus u )Ku3Hb
3.1 MeToabl TO3HAHUS B XUMUAU. XUMUS U 18 but6mmoreka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KU3Hb https://myschool.edu.ru/
Hroro no pazneny 18
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOTPAMME



https://myschool.edu.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Epemun B. B., Ky3vmenko H. E., /[po30os A. A., JIynun B. B. Xumus.
Yrnyb6nennsiit yposenb. 10 kimacc. — M.: Ipoda, 2016.

Epemun B. B., Ky3vmenko H. E., /[po30os A. A., JIynun B. B. Xumus.
Yrny6aennsiit ypoBens. 11 kimacc. — M.: lIpoda, 2016.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

A3zumos A. Kpatkas ucropusg xumun. OT Marudeckoro Kpucrajuia 1o aTOMHOTO
sapa. — M.: lentpnonurpad, 2015.

Anuxbeposa JI. FO., Pykx H. C. Ilone3nast xumusi: 3aja4d U UCTOpUH. — M.
Hpoda, 2008.

Bopoukose M. I'., Pynes A. FO. O XuMHUM 1 XUMHKAX U B IIIYTKY, U BCEPHE3. —
M.: Muemo3una, 2011.

Epemun B. B., Ky3vmenxo H. E. COOpHUK 3a/1a4 U yNIPAKHEHUN IO XUMUH:
HIKOJBHBIN Kypc. — M.: Dk3amen, 2008.

Kyszvmenko H. E., Epemun B. B., [lonkog B. A. Hauana xumuu. — M.:
Jlabopatopus 3uanwmii, 2016.

Kyxywxun FO. H. Xumus Bokpyr Hac. — M.: Beicmias mxomna, 1992.

Jlucuyvin A. 3., 3etipman A. A. OueHb HeCTaHAAPTHBIC 3a]]a4U IO XUMHUHU. —
M.: MIIHMO, 2015

Tuyyeuna I'. B. XuMusi 1 mOBceTHEBHAS KU3HB UesioBeka. — M.: JIpoda, 2005.
Cmenun b. J[., Anuxbeposa JI. FO. 3anumarenbHble 3a1aHus 1 2P eKkTHbIe

onbITHI 110 XuMun. — M.: JIpoda, 2008.

Tumoea M. M. BemmecTBa 1 MmaTepuaisl B pykax XyaoxxHuka. — M.: Mupoc,
1994.

Tumoea U. M. Xumus u uckycctBo. — M.: Benrana-I"pad, 2007.

Ounmknoneaus ang aeren. T. 17: Xumua. — M.: ABanra+, 2001, 2007, 2010.



IAmxunc I1. Monekynsl. — M.: Mup, 1991
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru/rus/elibrary/
CallT coiepKUT IJIEKTPOHHBIE yueOHbIe U HH(POPMAITMOHHBIC MaTEPHUAIbI JIJIs
ITKOJIBHUKOB U quTeﬂeﬁ.

http://www.xumuk.ru
CaiiT 0 XUMHH: KIaCCUYECKUE YUEOHUKH, CIPABOYHHUKH, SHIIMKJIONEINHN, TTIOUCK
OPTraHUYECKUX U HEOPTaHUYECKUX PEAKIIMM, COCTABICHUE YPABHEHUN PEAKIUN.

http://elementy.ru/
Hay4Ho-nonynsipHbIid MPOEKT «NeMEHTHI 00JIbII0N Haykn». HoBocTH HaykH,
KHUT'Y, HAYYHO-TIONYJISIPHBIE CTATHH, JICKLIINH, SHIIUKIIOIEIUH.

http://potential.org.ru/
Caitt HayuHO-nIonyJIsIpHOTO KypHana «llorenunam». XKXypuan uzgaercsa ¢ 2005
r., pazaen «Xumus» — ¢ 2011 r.

http://www.hij.ru/
CailT Hay4HO-TIOIYJISIPHOTO )KypHAJIA « XUMHUS U KU3HBY.

http://orgchemlab.com/
Caiit, MOCBAILLEHHBIN MPaKTUYECKOW paboTe B 1a00OpaTOpHUU.

http://www.chem.msu.ru/rus/olimp/

Nudopmarmonnsie Matepuaibl 00 onummnuaaax: MOCKOBCKOM TOPOICKOM,
Bceepoccuiickoii, MenieneeBckon, Mexx1yHapoaHou. [IpuBenensl 3a1anus u
pelIeHus.

http://chem.dist.mosolymp.ru/

CI/ICTeMa JAUCTAHIIMOHHOT' O 06yquH$1, HarpaBJICHHAA Ha IMOATOTOBKY K
OJIUMIIAa1aM. CO,[[ep)KI/IT MHOTO 3a/ia4, CTPYIIIIUPOBAHHBIX KaK 110 TCMaM, TaK U
10 OJIMMITHAZIaM.

https://www.lektorium.tv/

HexomMepueckuii caliT oHTaitH-00pa3oBaHusI, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHbIX KYPCOB M BUACOJEKIIMMA JIJISl IIKOJIBHUKOB, CTYAEHTOB U
yuuTeneil. ECTh HECKOJIBKO KypCOB IO XUMUH.

http://webelements.com/



H&I[G)KHEI?I CIIpaBO4YHasA I/IHCI)OpMaHI/IH 0 XUMHYCCKHUX JJICMCHTAX U UX

CBOMCTBAax.



