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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpenMera «Xumus» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npo@uabHOrOo OOydYeHHs, TMpPU3BaHO oOecrneunTh 00Ie00pa3oBaTENbHYI0 U
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBINIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBISIETCSI OAHOM U3 NPUOPUTETHBIX AUCLUIIINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yapTaToB O0y4YeHHs] M TpPeOOBAaHUN K YPOBHIO IOATOTOBKHU BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMHUH QYHKITUU:

e UH(HOPMALIMOHHO-METOANYECKAs], peanu3alusi KOTOpol obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
oOyuyeHus1, BOCIIUTAHUS U Pa3BUTUS 00YJaIOIMIMXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OPraHM3alMOHHO-TUIAHUPYIOILIAsl, KOTOpasi MPeAyCMAaTPUBAET OINpPECIICHHE:
OPUHIUIOB  CTPYKTYPHUPOBaHUS M TOCIEJOBATEIBHOCTH  HM3yUCHUS
yuyeOHOro  Marepuana, KOJMYECTBEHHBIX W  KAUECTBEHHBIX  €ro
XapaKTEepPHUCTUK; MOAXON0B K (POPMHUPOBAHUIO COJAEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MIPEAMETHOE COJIepKaHUE, 00sI3aTeIbHOE IS
M3yYeHUsI B  paMKaxX OTHACIbHBIX Mpoduied, MOpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e 1a€T MPUMEPHOE pacHpeiesieHre Y4eOHOr0 BPpEMEHU, PEKOMEHIyEMOT0 JIJIst
U3YYEHUS OTJEIbHBIX TEM;

elIpE/JIaracT MPUMEPHYIO  IOCIEI0BATeIbHOCTh HM3Y4YeHUS  y4eOHOTo
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e 1a€T METOJIMUECKYIO UHTEPIIPETALINIO LIeJIeH U 3a]1a4 U3yYeHUsl TIpeIMeTa Ha
yrayoJIEHHOM YpOBHE C YY4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeNaMH yCTaHOBJIEHHOM MporpaMMoil 1o  XUMHHU
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyaibHbIMU TonoxkeHusamMu @OIOC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCIEAYIOUMM  3TaloM  [OJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HA pacllUpeHue ¢  yriayOJeHHe TEeOpEeTHYEeCKO U
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs1, B TOM YHCJIE€ C MEPCIEKTUBOM MOCIEAYIONIETO MOTYUYECHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydyaromuxcs, Ha (OpPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCST  yIUIyOn€HHbIE Kypchl — «Opranudeckas xumus» u «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copaepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUMHEHUN HAa OCHOBE PACIIUPEHUs U YriTyOJieHus
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKUINNA, PACCMATPUBAEMBIX C TOUKH 3PEHUSA XUMHUYECKON KMHETUKU
U TepMoauHaMHMKd. M3yueHune mnepuoanveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peaKkIui  JOmoNHseTcs  (GOpPMHUPOBAHHEM  TPEACTaBICHUN 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXx peaKkiuu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MpPEAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 0obIioe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TE€OPHUIl B XUMHUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO0 xe BpemMs B coaepkaHWM TMpeaMeTa Uil KIAacCOB XHUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOH BXOIAT, K NIpUMEPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYLIHOCTH MPOIeCCOB (POTOCUHTE3A, IbIXaHMUs, TUILEBAPEHUS.

B mnnane dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SAX C Yy4eOHBIMH TIpeJAMETaMHU, BXOASIIUMU B COCTaB
npeaMeTHBIX obOmacTelt «EcTecTBeHHO-HayuHbIe MpeaMeTb», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CPEJIHEro o0Imiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3a7a4yd Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHHUS IMIpeAMeTa Mperoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e popMupOBaHHME TPEACTAaBICHUN: O MaTEpPUATLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUHM  MpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKa, a TaKXe 3KOJIOTHYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

*eOCBOCHHE CHUCTEMbl 3HAHWW, JIEKAUIMX B OCHOBE XHMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWMHH, COBPEMEHHBIX NPEACTABICHUUA O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XAMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00Imx
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

 popmMupoOBaHUe y oOyyaromuxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBEHHO-HAYUHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIB30BAaHUEM W TepepaboTKOH
BEIIICCTB;

o yTIyOJICHUE TIPEJICTABIICHUN O HaYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISE TIPHOOPETCHHMsSI YMEHHH OpPHUEHTHUPOBAThCA B MHPE BEIISCTB H
OOBSCHCHHS XWMHUYCCKHMX SIBJICHHM, HMMCIOIIMX MECTO B TMPHUPOJE, B
NIPAKTHYCCKOM JIEITEIbHOCTH ¥ TIOBCETHEBHOM KU3HH.

B 1muraHe peanmuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIONINX
(GYHKIMN 1IeJIOCTHONW CHUCTEMBI CPEIHEro oOIero oOpa3oBaHUs NMPU HU3YUYECHUH
npeaMeTra «XUMHs» Ha  yrAOyOJIEHHOM YpPOBHE OCOOYIO  aKTyaJlbHOCTh
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCTIMTAaHUE YOSKIEHHOCTHU B MIO3HABAEMOCTH SIBJICHUHN TTPUPOJIBI, YBAKEHUS
K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKUX M MPHUKIAJTHBIX
UCCJIeOBaHUN B XUMUH, dbopmupoBaHue MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

epa3BUTHEC MOTHBAIIMM K OOYYCHHI0O W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTpPOJIKO M  CaMOBOCIIUTAaHMI0O  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e PA3BUTHE IMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e popMupoBaHHE yMEHUNW H HABBIKOB PAa3yMHOTO MPHUPOAOIOIH30BaAHNUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITA OOIIECTBEHHO-
MOJIE3HOM KOJIOTHYECKOM eI TETbHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHHUSI XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HeJle0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHas. M3omepus. Buapl u3oMepHu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHble 3G(HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIIarypa opranndeckux coenuHeHuit (IUPAC) u TpuBHalbHBIC Ha3BaHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHME ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTephajaMyd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obmiasi (opmylia, HOMEHKIaTypa U
MU30MeEpHsl. DNEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKAHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTasiedl yriepoja, o-cBsizh. DuU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMUYECKHE CBOWCTBA QJIKAHOB: pEAKIIMU 3aMEIICHUS, HW30MEPU3ALUU,
JNETUAPUPOBAHMS, ITUKIN3ALUK, TUPOJIU3a, KpeKuHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) HUKIoankaHoB. CrocoObl MOJydeHUs U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTasie yriepona, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCJAMHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha ABOWHYIO CBsI3b. CIIOCOOBI TIOJIyUEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anys aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA AJKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiui Ha TPOMHYIO CBsi3b. CITOCOOBI MOTyUeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue YrieBoJOopoabl (apeHbl). ['oMonoruueckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJHKale, peakuuud MNPUCOCANUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KamenHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TePMUYECKHUM, KaTaIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTndeckas CBsI3b MEXKY PA3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DJIEKTPOHHOE CTPOCHUE TAJIOTCHIPOU3BOAHBIX YTIIEBOAOPOJOB. Peakuun
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAacCcOB (oOeciBeunBaHWe OpOMHON WIIH
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yrjiepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAaX, IOJYYEHUE OTUJICHA U
U3y4YEeHHE €r0 CBOWCTB, O3HaKoOMyieHHE C Kosuiekiusmu «Hedtb» u «Yromwpy,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOaTOMHBIE CHUPTHL. CTpoeHHE MOJEKYNl (Ha MpUMEpE
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKAE CBOMCTBA: pEaKUUMU 3aMEIICHUs, JIeTUapaTalud, OKHUCJIEHHS,
B3aUMOJICMCTBUE C  OPraHUYECKMMHM W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TaHOIA U METAaHOIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIAaTypa B u3oMepus. OcoOeHHOCTH (HU3UICCKUX H
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cnupthl. [lpencraBienue o MexaHuW3ME peakiUil HYKICO(UIBHOIO 3aMEILCHHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3onpHOTO snpa. Pusznueckue cBoiicTBa (peHosna. OCOOEHHOCTH XUMHYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpymnmbl. ['OMONOrHYecKue psbl albJIETUIOB U KETOHOB, OOIIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bl OJTy4eHUs! ¥ IPUMEHEHUE albJEeTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XUMHYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTRA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OCoOEHHOCTH CBOMCTB HEMPENCIbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTenu BHICHIUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble >¢upsl. ['omonoruueckuii psn, oOmas dopmysna, uoMmepus U
HOMeHKIarypa. du3nyeckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U miesouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJEPIKAIIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
¥ Tonucaxapuabsl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramsakrosa, prbdosa,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHUEe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACIATEIBHOCTH OpranusMa. /ucaxapuasl: caxapos3a, MajJibTO3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
JIMKOTEH MW 1ewtojo3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha |
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOAbl HW3YUYCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHCJICHUE HTUJIOBOIO CIIMPTA B aJbJErMJ HA PACKaJIEHHOM MEIHOU IIPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHUPTA AUXPOMATOM Kajids (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TJIOKO3bl ¢ ruapokcuaom meau(ll), BaumopeiicTBue
Kpaxmaja ¢ UOJOM, pelieHrne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTuyecKue W apOMaTHYECKWE, IEPBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMEHeHue anudaTtuyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u nuzomepusa. OTaenbHble MPeACTaBUTENN Ol
AMUHOKHUCJIOT: TIWUWH, alaHuH. Ousnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUM, peaKlus TMOJUKOHACHCAINH, O0pa3oBaHWUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KAaueCTBEHHBIE PEAKIINU HA OCJKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30Tcoiepkallue ~ opraHuyeckue  coeauHeHus’» U «Pacmno3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoliekyJIIpHbIE COeIMHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUM —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHON (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUs II0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMsi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HIIM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeIMeTHBIE CBSI3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU U3YUYEHUU OPraHUYECKON XMMHUU B
10 xnacce ocCylIeCTBISIETCS 4Yepe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJlO, OO0OBEM, arperaTHoOe COCTOSHUE
BelllecTBa, (YU3MUYECKUE BEJIUYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOJIBI, JKHUPHI, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHomorusi: MHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Kinaccudukarus XuMHUIeCKUX JIEMEHTOB (S-, -,
d-, f-onementsl). PacmpeneseHue 3IE€KTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

Ilepuognueckuii 3axkoH u I[lepuoanyeckas cucreMa XUMHYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepumoandeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TIpylnmaM U NepuojaM. 3HAUYCHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-aKIENTOPHBINA. DHEPrus ¥ JyirHa cBs3U. [[0aspHOCTD, HANPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW cBs3u. KparHele cBs3u. BopoponaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJUTUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHUcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMS] MAacChl BEIIECTB; 3aKOH COXPAHCHUS W IPEBPAIICHUA
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. Katanus u Katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponauTuyeckas auccoruaius. CuwibHble U CJIa0bIe AJIEKTPOJIMTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peakuu
MOHHOTO OOMEHa.

OKHUCIHUTENBbHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTEneHb  OKUCIEHUS.
Okucnurenb M BOCCTaHOBHUTENb. IIpomecchl OKUCIEHHWS UM BOCCTAHOBIICHHS.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMEepOKCUAa BOJAOPOJAa B MPUCYTCTBUM KaTalh3aTopa, MOJAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilonyuenue, pusmyeckue M XMUMHUUYECKHE CBOMCTBA: PEAKIUH C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCI0pPOACOASPIKAIINE
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOWMCTBA U MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHenne cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COCIMHECHUMN. A30THBIC YI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI0OpeHUs.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIU(PUKAIUY.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcua yraepoaa(ll), okcua yrimepoma(lV), yroiapHas kuciiora u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MPOCThIX BELIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuueckue cporictBa. Oxcun kpemHusA(lV), xkpeMHueBas KUCIOTa, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JO0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud metaiwioB.  OOmme  crocoOsl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonstue o koppo3um meTtaiwioB. CrnocoObl 3alUTBI OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB W UX COCAUMHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTauioB 1oO0ouHbIXx noarpynm (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonydeHne U NpuMEeHEHHUE XpoMa.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenust wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCumpl,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyenue, (U3MUYECKHE W XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUPOKCH/IA IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [IprmeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIUMU «MeTalibl W CIUIaBbl», B3aUMOJCHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBbl METAJUIOB, B3aWMOJEUCTBUE THUIPOKCUIAOB QIOMHUHHS W ILUHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKA,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. lIpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCIHOJB30BAHMS MpPenapatoB OBITOBOM XUMUU B TIOBCEIHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPacKd, CTEKJIO, KEpaMHKA.
Marepuansl aiist 3nekTpoHuky. HanHoTtexHomoruu.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB pPEAKIUU, €CIU OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peaKiuu, €clIM OAHO M3 BEUIECTB JaHO B BHJIE PacTBOpa C OINpPEAEIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PAacTBOpE, MOJIM BbIXOAA NPOAYKTa PEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXIpeAMETHBIX CBA3€H TNpU  U3YYEHUH oOOmEed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIsi, EPHUOJUIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wMarepus, MHUKPOMHUDP, MaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
du3nyuecKkre BEIMYNHBI, €IMHUAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
peCypCHI.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



nmpemnaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MATCpUaJIOB, OJCKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTA M CAMOONPEEICHUIO; HATMYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMmeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OTbITA TO3HABATEIBLHONM M MPAKTHUYECKON NeSITeNTbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U MpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOXEHHUS] K MPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M IMPAKTHYECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e uH(opMalMKU O MEPEIOBbIX JOCTUKEHUIX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAaHMsI IIEHHOCTEeW 370poBoro W Oe3omacHoro oOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKMU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAHUS I[EHHOCTH TMPAaBWJI HWHIUBUIYAIbHOTO M  KOJJIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/aad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3aIuvyHOro pojia, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnr W peanu3arii COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHUMAHMS TJIO0ATBHOTO XapakTepa 3KOJIOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbHOM CpEIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HEOPUATUSA JEHUCTBUM, NPUHOCAIIMX BpEH OKPYKaIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUH MpoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUs CYUIHOCTH METOJI0B
MMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB W HMEIOMIMXCS JaHHBIX C IENbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0, K AKTUBHOMY TMIOJYYEHUIO HOBBIX 3HAHUM MO XHWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yibTaThl OCBOEHHS MPOrPAMMBI IO XMUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKYy METOJI0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpPCAJIbHbIE y4eOHbIE NEHCTBUA (TMO3HABaTENbHbIC, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHHUS M YHUBEpCAJIbHbIC y4yeOHbIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMH UM  PETyJIATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOru4YecKne JeicTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BaTh NPU OCBOEHHUM 3HAHUI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAcCH(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOJbI U 3aKIIOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABaTENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBaATH LEJIH U 3a]1a4d UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUST W TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMHYECKOW WH(POpMAIMEH: MPUMEHITh MEXMIpeaIMeTHble ((pu3ndeckne u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHUH, BBICKA3bIBaTh W€, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOU pabOThl MO HMCCIIEIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCcaJIbHbIE y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUN TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M MCCIENOBAaTEIbCKUX 3a/lay, BHIOMpaTh Haubosee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalau3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMHUU Ha YTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUUSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWW B PA3IUYHBIX yUeOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTaBIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmerHble  pe3ynabTaThl OCBOEHMSI Kypca «OpraHudeckass XuUMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTepHUasoOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka atoma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTETICHh OKHUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (DYHKIIMOHAbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHass U TPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuit 3akon J[. U. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEeBpallleHus] HHEPrUd TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllie B OCHOBE
NOHUMAaHUS MPUYMHHOCTH UM CUCTEMHOCTH XUMHUYECKUX SIBIICHUH; MPEJACTABICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHMi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIi 3¢ dexThl, opuentanTsl | u Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENHbHOCTH  YeJIOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HWCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMUKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIIMM U PaCKpPbIBATh UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPUHAIC)KHOCTh H3YyUYEHHBIX
OpraHWYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeACTaBUTENIC OpPraHUYEeCKUX BEUIECTB (ITUJICH, alleTHIICH, TOJIYOJ, TIUIEPHH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
TJIMIMH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JTUBUHWI, U30MPEH, XJIOPOMPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBSI3b, O- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. Bytieposa 11 0ObSICHEHUs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaIUEHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSI3b  MEXIYy  HUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSI3U (G- U T-CBS3H ), B3AUMHOTO BIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPaKTUIECKOE IPUMEHEHHE MMPOTYKTOB IMepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHUN, MOJCIUPOBAHUN, KCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATETbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHHM: MPOBOJUTH PaCUYEThl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMyIbl BElIeCTBa MO WM3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKUX JJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJOBEKa, CBS3aHHOM C TmepepaboTKoit
BEILECTB, UCIIOJIb30BATh MMOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEILICHUI
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (IMOJIyYEHHE W HU3YyYEHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHus ¢ BEIIECTBAMH MW JIabOpaTOpHBIM 00OPY/IOBaHHEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH ¢ OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MpaBUJIa SKOJOTHYECKH 1EJIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIc TTokazatens [1/K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIATh IICJICHANPABICHHBIA MOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBUU C MOCTaBICHHON Y4eOHOM 3a1auei.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUSI Kypca «OOmas v HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTHU SBJIIEHUW MPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHA, B PEIICHUU NPOOJEM SKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHMS K CBOEMY 370pPOBbIO M TPUPOIHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 0000YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THMOpuaM3alvds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKas pElETKa, XUMUYECKas peakius, pacTBOp, AJIEKTPOJIMTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMUYECKONU peaKIiu, CKOPOCTh XMMHUUYECKON peakiuy, XUMUUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHUYECKON JTUCCOLMAIUM, TEPUOIUUECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUSI PHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN SI3BIK
XUMHWH, MHPOBO33PCHUYECKUE 3HAHUS, JEXKallue B OCHOBE IOHUMAaHHS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATeNBPHOCTA  4YEJOBEKa, OOMMUX  HAy4YHBIX MOPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HUCIIOJB30BaTh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISITH BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M M THUINA KPUCTAUIMUYECKOW PEIMIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTaBy pearupymoliux BeIIeCTB, TEIUIOBOMY 3 (EKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKMCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajau3zaTopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICH MEPUOIUYECKOTO 3akoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunoanueckoi CHUCTEMEI J.W. Menpeneena, HCTIONIB3YS HOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHYECKHX DJIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  MOATBEPKIATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEACTBOM COCTABIICHHS 3JICKTPOHHOrO OajaHca
ATUX pEaKIui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHS 10/ BIUSTHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIHLHOM HCCIICIOBAHUH BEIIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHATUSAMHU W TPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelid PacTBOPOB KUCIOT M WLIEIOYEH C
M3BECTHOM CTETEHBIO JHUCCOIMAIMU; Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA)
MPOAYKTa PEAKIUHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
oTpeIeIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO BEISCTBA WJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CAaMOCTOSITEJIbHO TUIAHUPOBATH M MPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  pEakiuu, pelIeHHe
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «Hemetamnel») c
coOJioieHueM MpaBuil 0€30MacCHOr0 O0palleHus: ¢ BEUIECTBAMU U Ja0OpaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoN opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, JKOJIOTHYECKH I€JIE€CO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOU
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JIEWCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, TiepepadaTpiBaTh €€ U HUCIOJIL30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aa4ei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPTAaHNICCKUX COeTMHeHU A. M. 8 0 0 POII
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
[IpenenbHbIE YrI€BOIOPOIbI — alIKaHBI,
2.1 per YHICROAOPOA 5 0 0 POLLI
LUKIIOAJIKAHbI
HenpenenbHble yrieBoa0pO/Ibl: alKEHBI,
2.2 Pedt YHIEBOAOPOA 14 0 1 POIII
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8 0 0 POII
[IpupoaHble HCTOYHUKHU YTIIEBOJAOPOIOB U UX
2.4 PHpOA YHIEBOAOPOA 4 0 0 POIII
nepepaboTka
2.5 l"anioreHnpou3BoAHbBIE YTIEBOJOPO/IOB 4 1 0 POII
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 0 1 POIII
KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U
3.2 P 8 A 21 0 1 POIII
keToHbl. KapOoHoBbIe KUCTOTHI. ClI0KHBIE




a¢upsl. XKups

3.3 VYrieBoas 9 POIII
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 PO
Hroro no pazgeny 12
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6 POl
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMHYECKAX 9 0 0 POIII
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1 0 POIII
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3 POIII
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Hemeramnbl 31 3 PO
2.2 Mertamibt 23 2 PO
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTIO3HAHUS B XUMUHU. XUMUS U 9 0 0 POIII
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsbl

[IpenMer u 3HaYCHHE OPraHUIECKON XUMUH,

1 Mpe/ICTaBIeHHe 0 MHOT000pa3uu 1 0 0 POIII
OPraHNYeCKUX COCTMHEHUN
DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa

2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHUS). 1 0 0 POIII
BanenTHble BO3MOKHOCTH aToma yriepoja
XuMuyeckas CBSI3b B OpraHU4eCKHUX
coeuHeHUsX. MexaHu3Mbl 00pa3oBaHUs

3 ’ P 1 0 0 POIII
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBs3EH
Teopus cTpoeHust OpraHU4eCcKUX

4 DI ETPE P 1 0 0 POIII
coenqunenuit A. M. byriepoBa
Buner u3omepun: CTpykTypHas,

5 MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE AP PEKTHI 1 0 0 POl
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
[IpencraBnenue o KiaccuGpuKaIy u

6 cuctematnueckas Homenkiaarypa (IUPAC) 1 0 0 POl
OpraHMYECKUX BEIEeCTB
Knaccudukanus peakiuii B OpraHn4eckoi

7 ¢ P P 1 0 0 PO
XUMHH

8 CucremaTu3aius 1 0000IIeHne 3HAaHUN TI0 1 0 0 PolI




TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

POIII

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

POIII

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMECHCHUE aJIKAaHOB

POIII

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

POl

13

Pemenue pacuéTHBIX 3a/1a4 Ha ONpeeiicHUue
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJISIIUX B €r0 COCTaB.
CucreMaruzanys 1 00001IeHrEe 3HaHUI [0
TeEME

POIII

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U IMC-TPaHC-U30MEpUs
aJIKCHOB

POIII

15

dusnyecKknue ¥ XMUMHUYECKUE CBOWCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

POIII

16

CnocoObl MOJIY4YCHU U MIPUMCHCHUC aJIKCHOB

POIII

17

IIpaktuyeckas padora Ne 1 o reme

POIII




"[lonydeHue sTUIIEHA U U3YYEHHUE €T
CBOMCTB"

Pemienne pacu€THbIX 3aJa4 Ha ONpE/IEIICHUE

18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO POl
BEIIECTBA
AJNKaJIMeHbI: CONMPSHKEHHBIE, N30JTUPOBAHHBIC,
19 KymynupoBaHHble. OCOOEHHOCTH POIII
AIIEKTPOHHOTO CTPOCHUS
XUMHYECKHE CBOUCTBA CONPSKEHHBIX
20 P POII
IUEHOB
CrocoObI IOTyYEHUS U IIPUMEHEHNE
21 v P POII
AJIKAMEHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as
OpMyJIa, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI,
(bu3uvecKue cBOMCTBA
23 XHUMHYECKHE CBOCTBA AJIKUHOB POIII
24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b POIII
CriocoObI MMOJIyUYEeHUs U IPUMEHEHHUE
25 v P POIII
AIIKUHOB
Pemenne 3ama4q: pacyéTel 0 YPAaBHEHUIO
26 T P P POIII
XUMHUYECKON peaKIiuu
Cucremaruzanusa 1 0000IIeHHe 3HAHUN 110
97 POIII
TEME
ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast
OopMyJIa, HOMEHKIIATypa. DIEKTPOHHOE U
28 popmyna, P P POIII

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OeH30J1a U ToJIyou1a, UX (PU3NUecKue




CBOICTBa

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29 POIII
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOCTUHECHMS, OKUCIICHAE TOMOJIOTOB POIII
OeH3oma

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA POl
Pemenue pacuéTHBIX 3a7a9 Ha OTIpeIeliCHUE

32 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO POII
BeIECTBA

33 CrrocoObI IMOJTydeHUsT ¥ IPUMEHEHHE apeHOB POII

34 I'eHeTHYeCKas CBSA3b MKy PA3THIHBIMH PO
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSM XUMHYECKUX

35 peakmuii. CucremMarusanus u 00001IeHHEe POIII
3HaHUH O TeMe

36 [Ipuponnsriii ra3. [lomyrabie HEPTIHBIE Ta3bI POII

37 KaMeHHbIi yroyibs ¥ IpoayKThl €ro POII
nepepaboTKu

38 Hedtb 1 ciocoOsI €€ mepepaboTKH. POII
[IpumeHenue nNpoIyKTOB nepepadoTku HedhTH

39 I'enetnueckas CBS3b MEXKIY PA3IUYHBIMU POII
KJIacCaMH YTIIeBOJOPOJIOB
["anmoreHonpon3BOAHBIE YTTIEBOJOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKIIUU 3aMeIICHUS POIII
rajioreHa

41 JleficTBUE mIieI0UYeH Ha PO

TaJIOrCHIIPOU3BOAHBIC. BiaunMoneiictBue




JUrajJorcHajJKkaHoB ¢ MaroHu€M U IMHKOM

Cucremarusanus 1 00001IeHrE 3HAHUHT 110

42 " " POIII
pazaeny "YrieBoaopoibl
KonTtponeHas padota Nel mo teme

43 " " POIII

Yri1eBo10pO bl

[IpenensHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psl, oOmias popmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPHS, PO
HOMEHKJIaTypa, Kiiaccudukanus, Gu3ndeckue
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX POIII
OJTHOATOMHBIX CITHPTOB

46 CrniocoObl MosTyueH!s U IPUMEHEHNE POII
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢upel: HOMEHKIATYpa U

47 HU30MepHsi, 0COOCHHOCTH (PU3UIECKUX U POII
XUMUYECKUX CBONCTB
MHOroaToMHbI€ CIIUPTHI: STUIEHIJIUKOJIb U

48 TJIMIEPHH, UX PU3MUECKHE U XUMUUYECKHE POII
CBOMCTBA

49 CrniocoObl nostyyeHus U IpUMEHEHUe POII
MHOTOATOMHBIX CIIUPTOB

50 @DeHoJI: CTPOCHUE MOJIEKYJIIBL, (PU3UYECKHe POII
cBoiicTBa. TOKCMUHOCTH (peHoa

51 Xumuueckue cBoMcTBa (heHona POIII

52 CrniocoObl mostyueHust ¥ mpuMeHeHne GpeHona POIII

53 IIpaktuyeckas pabora Ne 2. Pemenue POIII

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC




"Criupthl 1 peHobI"

54

Cucremarusanus 1 00001IeHrE 3HAHUHT 110
TEME

POIII

55

AJH)I[GFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOCHHUE KapOOHUIIBHOU TPYIIIBL;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmya,
M30MepHsi 1 HOMEHKJIaTypa

POIII

56

AJNBAETU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEAKIINH TIPUCOCTUHEHUS

POIII

57

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBECHHbBIC
PEaKIMU AJIbACTUAOB U KETOHOB

POl

58

CriocoObI MOTy4YeHUs abJACTUIOB U KETOHOB

POl

59

OnHOOCHOBHBIE TIpEIeNIbHBIE KAPOOHOBBIC
KHCJIOTBI, 0COOCHHOCTU CTPOCHHUSI HX
MOJIEKYJT

POIII

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

POIII

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIOT

POIII

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KUCIIOT

POIII

63

OCoOGeHHOCTH CBOUCTB: HETIPEIENIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucaot. [IpencraBurenn BbICIINX
KapOOHOBBIX KUCIIOT

POIII

64

Ilonstue o IMPOU3BOAHBIX Kap60HOBBIX

POIII




KHUCJIOT

65

CrniocoOblI mosTy4eHHs U IpUMEHEHNE
KapOOHOBBIX KUCIIOT

POIII

66

CrnosxHbie 3(UPBI: TOMOJIOTHYECKUN PSIJI,
obmas hopmysa, ©30MEpHUsI 1 HOMEHKIIaTypa

POIII

67

duznueckue 1 XUMHUYECKUE CBOUCTBA
3¢upoB

POIII

68

Pemenue pacu€THbIX 3a/1a4: 10 YpaBHEHHIO
XUMHUUYECKOM PEaKIUH, Ha ONIPEICIICHUE
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA

POl

69

[IpakTuueckas pabota Ne 3. Pemenue

AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe

n n
KapGonossie kucnotel. CrioskHbIC AUPHI

POIII

70

Kupsr: ctpoenue, puzndeckue u
XUMUYECKHE CBOMCTBA (TUAPOIIN3)

POIII

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKAIINX
OCTaTKH HEMpPeIeNbHbIX KUPHBIX KUCIIOT.
2Kupsl B npupoe

POIII

72

MpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCTIOT, UX Motoliee neictrue. [lonstue o
CUHTEeTHYEeCKUX Moroux cpeactax (CMC)

POIII

73

I'eneTnyeckas cBA3b YrIJIEBOAOPOJAOB U
KHCJIOPOACOACPKAINX OPraHUICCKUX
BCIICCTB

POIII

74

Pacu€rel o ypaBHEHUSAM XUMHUYECKUX
peakuui

POIII

75

CI/ICTeMaTI/BaI_[I/IS{ u 0606IJ_ICHI/IC 3HAHMUH 110

POIII




TEMC

76

OO611ast XxapakTepUCTUKA YTJIEBOJIOB U
KJaccu(uKanys yriaeBo10B (MOHO-, IH- U
MIOJIMCAXapH/Ibl)

POIII

77

MoHnocaxapuabl: GU3HYECKUE CBOWCTBA U
HAXOXJEHUE B IPUPOJIE

POIII

78

[IpumeHeHue rioKo3bl, €€ 3HaUeHUE B
KU3ZHEJEATENIbHOCTH OpraHu3Ma

POIII

79

HHC&X&pI/I,}IBII caxapo3a, MaJIbTO3a U JIAKTO3a.

HaxosxieHne B nprpoie ¥ IpUMEHEHNE
JUCaXapuIoB

POl

80

[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYII,
¢uznyeckrue 1 XuMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

POIII

81

ITousatue 06 HNCKYCCTBCHHBIX BOJIOKHaX

POIII

82

Pemenne PaCUYCTHBIX 3aJa4 Ha OIIPEACTICHUC
A0JIM BBIXOJa IMPOAYKTA p€aKIn OT
TECOPETUYECKHU BO3MOXHOI'O

POIII

83

Cucremaruzanusa 1 0000IeHHe 3HAHUN 110
pasneny

POIII

84

KounTtponsnas pabora No2 mo teme
"Kucnopojaconepxaiiyue opraHu4ecKue
coeauHeHuA"

POIII

85

AMMHBL: KTaccupUKaLNs, CTPOCHUE
MOJIEKyYJI, o0mas Gpopmyia, U30Mepus,
HOMEHKJIaTypa 1 (pU3nuecKue cBOiCTBa

POIII

86

XHMHUYECKHE CBOIMCTBA aJII/I(I)aTI/I‘{CCKI/IX
AMHWHOB

POIII




87

AHWIUH: CTpOEHHE aHWINHA, 0COOCHHOCTH
XMMHMUYECKUX CBOMCTB aHUIMHA

POIII

88

CriocoOBI MMOJTydeHUsT U IPUMEHEHHUE
amn(paTHIeCcKuX aMHHOB

POIII

89

AMHHOKHUCIIOTBI: HOMEHKJIaTypa U U30Mepus,
¢uznueckue cpoiicrBa. OTaeNbHbIE
MPEACTABUTENM (L-AMUHOKHUCIIOT

POIII

90

XUMHYeCKHe CBOMCTBAa aMHUHOKHCIIOT, X
OMOJIOrMYEeCKOe 3HAYCHHE aMUHOKUCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUIOB

POl

91

benku kak npupoHbIE TOJTUMEDSI;
CTPYKTYpPHI OEJIKOB

POl

92

XUMHYECKHE CBOMCTBA OEJIKOB

POIII

93

A30TCOIepIKaIIie reTePOITUKITHYCCKIC
coenuHeHus. HyKIeMHOBBIC KUCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKast pPOJib

POIII

94

[Ipaktrueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"A3zoTcoaepxaiiue OpraHun4ecKue
coequueHus"

POIII

95

[IpakTuueckas paborta Ne 5. Pemenue
SKCIEPUMEHTAIBHBIX 33714 110 TEME
"Pacnio3HaBaHune OpraHMYeCcKUX COeAMHEHUI"

POIII

96

KonTposnpHas padota Ne3 o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

POIII

97

OCHOBHBIC TIOHITUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U

POIII




MCTOJbI UX CUHTEC3a —IIOJIMMEpHU3alna U
IIOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

POIII

99

DnacToMepsl: HaTypaJlbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

POIII

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretndeckue. [lonmmepsl cienuanbHOTO
HAa3HAYCHUS

POIII

101

[IpakTuueckas padota Ne 6. Pemenue
3KCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TeME
"Pacrio3zHaBaHue I1acTMacc 1 BOJIOKOH"

POl

102

O06o01enre 1 cucTeMaTu3alys H3y4eHHOTO
Marepuana no teme ""BhICOKOMOJIEKYIspHbIE
coequueHus"

POIII

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Cucrematu3anusa 1 0000I1IeHe 3HAHUH 110

1 1 0 0 POIII
TEME
CTpoeHune dIEeKTPOHHEBIX 000JI0UYEK aTOMOB

2 p P ’ 1 0 0 POIII
KBAHTOBBIE YMCIIa
Knaccuduxanusa XuMudeckux 3J1eMEHTOB (S-

3 ¢ (& 1 0 0 POIII
p-, d-, f-amemenTHI)
Pacmopenenenne 2jaeKTpOHOB IO aTOMHBIM

4 P P 1 0 0 PO
opOuTamsm
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB

5 2JIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1 0 0 POIII
COCTOSIHUH
DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB.

6 1 0 0 POIII
DIEeKTPOOTPUIIATEITLHOCTh
[Tepunoanueckuii 3akon u [leproandeckas
cucTeMa XMMUYeCKuX djaeMeHToB []. U.

7 R . 1 0 0 POIII
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeopHUei
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB
XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX HMHU

8 pasy 1 0 0 PILI
MPOCTHIX M CIIOKHBIX BEHIECTB MO TPYIIaM U
nepuoam

9 Cucremarusanusa 1 0000IeHe 3HAHUN 110 1 0 0 POIII




TEMC

10

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

POIII

11

BaneHTHOCTD U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

POIII

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

POl

13

BemectBa MoJieKynsipHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

POIII

14

Ilonatue o AUCHEPCHBIX CUCTEMAx.
HpeﬂCTaBHGHI/Ie 0 KOJUIOMIHBIX pacTBOpax

POIII

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

POIII

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

POIII

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
"MaccoBas J10J1s1 paCTBOPEHHOTO BellecTBa’,
"MoJsipHasi KOHUEHTpanus"

POIII

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

POIII

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH I10
TEMC

POIII




20

KonTtposneHas padota Nel mo remam
"Ctpoenue aroma. [lepronueckuii 3akoH u
[lepuoanyeckas cucteMa XUMHYECKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs”

POIII

21

Krnaccugukanus XuMHYecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS YHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

POIII

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKIIHIA.
TepMmoxumMuyeckue ypaBHEHHs

POl

23

Borurcnenust mo ypaBHEHUSIM XUMHUYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

POIII

24

CKOpOCTh XMMHUUYECKOM peakinu, e
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanus u xatanuszatopbl

POIII

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

POIII

26

[Ipaktrueckas padota Ne 1 mo reme "Bnusuue
pa3nu4HbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"”

POIII

27

OO6patuMble 1 HEOOpATUMBbIE PEAKIINY.
XHUMHUYECKOE PAaBHOBECUE

POIII

28

IIpaktuyeckas pabora Ne 2 o teme "BnusHue
pa3nuyHbIX (PAKTOPOB Ha MOJI0KEHUE
XMMHMUYECKOTO paBHOBecHA"

POIII

29

aﬂeKTpOJ'II/ITI/I‘-ICCKaH JUCCOoLManms. CunbHbIC
U cl1a0Oble QJICKTPOJIUTHI. Cremnenb

POIII




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBOpoB. BomopoaHerit mokaszarens (pH) POIII
pacTBopa

31 I'mpponus coseit. Peaknuu, nporekaromue B POIII
pacTBOpax AMEKTPOJUTOB
[Tpaktuueckast pabota Ne 3 o Teme

32 "XuMHYECKUE peaKlui B pacTBOpax POIII
AIEKTPOIUTOB"

33 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH. POIII
Baxuelire OKACIUTENN U BOCCTAHOBUTEIN
Mertoa 371eKTPOHHOTO (371€KTOHHO-UOHHOTO)

34 POIII
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB PoOII

36 Pemenue 3aga4u pa3auvHBIX THIIOB POIII

37 Pemenue 3a1a4u pa3auvHBIX THIIOB POIII
CucreMaruzanys 1 0000I1IeHre 3HaHUI IO

38 " " POIII
Teme "XUMUYECKUE peakluu

39 KonTtponsHas padora Ne2 no teme POIII
"Xumuueckue peakiuu"
[Tonoxenune nemeramios B [lepuonnyeckoit

40 CUCTeME XUMHYECKUX 37emMeHToB JI. U. POII
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS MX
aToMOB. OU3NYECKHe CBONCTBA HEMETAIIIIOB

41 ANIOTpOmnHUs HEMETAJUIOB (Ha pUMepe POIII
KHcIopoa, cepbl, Gocdopa u yruepoaa)

42 Bonopon: nonyuenue, puzndeckue u PO

XUMHUYECKUE CBOMCTBA. [ Mapuabl




43

l"anmoreHsl: HAXOXKCHHUE B IPUPOJIC, CIIOCOOBI
MOJTy4eHUs1, GU3HUECKUE U XUMUIECCKHEC
CBOICTBA

POIII

44

lanorenoBogopoasl. Baxueiimme
KHCJIOPO/ICOAEpIKAILUE COCUHEHUS
raJloreHoB

POIII

45

JlaGopaTopHbIe U TPOMBIIIEHHBIE CTIOCOOBI
MOJTy4eHus TayioreHoB. [Ipumenenue
rajoreHOB U UX COCANHEHUI

POIII

46

[IpakTuueckas padota Ne 4. Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"T"anorensr"

POl

47

Kucnopoa: nabopatopHble U MPOMBIIIJICHHbIE
crocoObI MOJTydeHus, PU3NIECKue u
xuMuueckue cporcta. O30H. [Ipumenenue
KHCITIOpO/ia U 030HA

POIII

48

OKCI/II[BI " IICPOKCHUBI

POIII

49

Pemenne 3aJlav pa3JINYHbIX THUIIOB

POIII

50

Cepa: HaxOXJICHHUE B MPUPOJIC, CITOCOOBI
noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

POIII

51

CepoBosiopo, Cynb(u bl

POIII

52

Kucnopozacozaep:xaiiye COeAMHEHUS CEPBI.
OCOoOeHHOCTH CBOUCTB CEPHOM KUCIIOTHI

POIII

53

IIpaktuyeckas pabora Ne 5. Pemenue
AKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u
eé coequuenusa"

POIII

54

A30T: Hax0X/IeHHE B IPUPOJE, CIIOCOOBI

POIII




MOJTy4eHUsl, GU3HUECKUE U XUMUIECCKHEC
CBOMCTBA. AMMHMAK, HUTPHJIbI

Kucnopocoaepixkaiiye coeIMHEHUS a30Ta.

55 . . POIII
OcoOGeHHOCTH CBOWCTB a30THOM KUCIIOTHI

56 [IpumeHeHue a30Ta v €ro COeIMHEHU. PO
A30THBIE y10OpEeHUS
®dochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

o7 MoJyueHus1, GU3NYECKUE U XUMUYECKHE POIII
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpl hocdopa, pochopconepxanine POIII
kucnoThl. Conu GocPopHON KUCTOTHI
[Ipumenenue ocdopa u ero coeAMHEHUH.

59 POIII
dochopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAIILHBIX 3aa4 1o TeMe "A30T u POIII
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3NUECKHUE U POII
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yrnepona(ll), 0}(01/11[ yraepoaa(1V), POII
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3aa4 pa3nuyHbIX TUIIOB POII
KpemHuii: HaxoxaeHue B pUpoJie, CocoObI

64 MOJTy4eHHUs1, GU3NYECKHUEe U XUMHUECKHUE POIII
CBOMCTBA
Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,

65 POIII
CUJIMKATBI

66 IIpuMeHeHre KPEMHUS U €70 COCIUHEHUMN. POIII




CTCK.HO, €ro MnoJIyu4cHue, BUbl CTCKJIA

67

Pemenne 3aaa4 pa3jIMuHbIX TUIIOB

POIII

68

Cucremarusanus 1 00001IeHrE 3HAHUHA 110
teme "Hemeramisr"

POIII

69

KonTtposneHas padota Ne3 mo teme
"Hemeranmnsr"

POIII

70

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K

POIII

71

[Tonoxxenne metanos B [lepuoanueckoi
CHUCTEMEC XUMHUYCCKUX DJIEMECHTOB.
Oco0eHHOCTH CTPOEHUS SIIEKTPOHHBIX
000JI104€K aTOMOB METAJUIOB

POl

72

OO6mue ¢puznuecKre CBOMCTBAa METaJIOB.
[IpuMeHEeHHE METAIJIOB B OBITY M TCXHHUKE

POIII

73

Cmuael MetaiioB. Koppo3ust meTamioB

POIII

74

Pemenne 3aJlav pa3JINYHbIX THUIIOB

POIII

75

DIIEKTPOXUMHUYECKHUI P HAIPSKECHUI
MeTtauioB. OOmMe crocoObl MOTydeHUs
METaJlJIOB

POIII

76

O6mas xapakrepuctuka MetawioB [1A-
rpymnmnsl [lepuoauueckoit cucTeMbl
XUMHYECKUX JIEMEHTOB. MarHuii U KajbIIHid:
noytyueHue, GU3NYecKue 1 XUMUIECKHe
CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

POIII

77

OOm1as xapakTepucTuka MeTayuioB | A-rpymisl
[leproandeckoit cUCTEMBI XUMHUUECKUX
2eMeHTOB. HaTpuii 1 KaJIuii: oay4eHue,

POIII




¢bu3nyeckre 1 XUMHYECKHE CBOICTBA,
HpI/IMeHeHI/Ie HpOCTBIX BCIICCTB U UX
COEIMHEHUI

78

XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

POIII

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

POIII

80

AmpoTepHbIe CBOMCTBAa OKCUA U THJIPOKCHIA
AIFOMUHHUSL, THIPOKCOKOMIUIEKCHI AJIFOMUHMUS,
UX IPUMEHEHUE

POIII

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

POl

82

[IpakTuueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TeEME
"Metaiuibl TJ1aBHBIX OATpyNI"

POl

83

OO6mrast XxapakTepUCTHKA METAIIIIOB TTOOOYHBIX
noarpymm (b-rpymm) I[Teproaudeckoit
CHCTEMBbI XUMUYECKUX JIIEMEHTOB

POIII

84

duszndeckre U XMMUUECKHE CBOMCTBA XpoMma u
€ro COGHHHCHHﬁ, X IPUMEHECHUC

POIII

85

Baxneiimme coequHeHNs Mapraniia.
ITepmaHraHat Kaaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

POIII

86

duznyeckre ¥ XMMHYECKUE CBOMCTBA JKee3a
M €r0 COCOUHEHMIH. HonyquI/Ie " IPpUMCHCHUC
CIINTaBOB KCJIC3a

POILIIL

87

Pu3nyecKue U XMMUYECKHUE CBOMCTBA MEIU U
e€ COeJMHEHNI, UX TPUMEHEHNE

POIII

88

du3nyecKkre U XMMHUUYECKHE CBOMCTBA [IUHKA U
€ro COCHHHCHHﬁ, HUX IPUMCHCHHUC.

POIII




I'maApOKCOKOMILIEKCHI LIMHKA

[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIEPUMEHTAIBHBIX 33124 TI0 TEME POIII
"Mertaisl m0OOOYHBIX moATpym"”

90 Pemenue 3a1a4 pa3InaHbIX TUIIOB POIII

o1 O060011eH1E U CUCTEMATH3alNs U3YYEHHOTO P3III
Marepuaia no reme "Metaysr"

92 KonTpomasHas padora Ne4 mo teme "Mertamibr" POIII
AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,

93 POIII
KOPPEKIHsI OIHO0K
Ponb xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yesnoBeuecTBa. [loHsATHE O HAYYHBIX POl
METOJaX MCCIIeI0BaHUs BEIIECTB
Hay4Hble npyHIMITBI OpraHU3aluu
XUMUYECKOT0 IPOU3BOJICTBA.

95 P POIII
[IpombllIeHHBIE CIIOCOOBI MOJTyYEHUS
BA)KHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEen

96 P Py POIII
Cpeabl U €ro MOCIeICTBUS
XUMUS U 3I0pOBbE YeI0BeKa. JIekapcTBeHHbIE

97 P P POIII
cpeacTBa
Xumus nuimy. Poas xumun B obecriedeHuu

98 . POIII
MUIEBOI 6€301MacHOCTH

99 Kocmernueckue u napgromepHble CpeICTBa. POII
briToBas xumus
XuMHs B CTPOUTENLCTBE. BaskHelmue

100 CTPOUTEINIBHBIE U KOHCTPYKIIMOHHBIE POIII

MaTepurajibl




XuUMHS B CEIBCKOM X03siiicTBe. Opranuyeckue

101 1 POIII
Y MUHEpaJIbHBIE YI00peHUS
102 Atom. CocTaB aTOMHBIX si7iep. XUMUUECKUM 1 POII
anemeHT. M3oTomnsl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBemienue»

https://rosuchebnik.ru/

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

https://rosuchebnik.ru/

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickas a5ekTpoHHas mIKoJia






		2023-10-12T13:36:52+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ  "ШЕВЕЛЁВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




