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MOSACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamMma Mo XMMHHM Ha YpOBHE CPEIHEro o0lIero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparuny, TpeOOBaHUNM K pe3ysibTaTaM OCBOCHUS
benepanbHOI oOpa3oBaTenbHOMI IPOrpaMMbl CPEIHEro o0r1ero
obpazoBanusa(POIl COO), npencraBieHHbix B denepaibHOM TOCyIapCTBEHHOM
oOpaszoBatenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
denepanuy, peaTU3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOTPaMMBbI, H
OCHOBHBIX ToNIokeHUl «CtrpaTeruu pa3BUTHA BocnuTaHusi B Poccuiickoi
Oeneparuu Ha niepuoa a0 2025 roma» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YPOBHE YIIIYOJIEHHOTO HM3yYEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi yuammuxcs 10-11 kmaccos.
WN3yyenune mnpeamera, pealndyemMoe B  YCIOBHSIX AuQGdepeHIUPOBAHHOIO,
npodunbHOro 0Oy4eHHs, MPU3BAHO OOeCHeunTh 00111e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aJanTalyyd uX K OBICTPO MEHSIIOIIUMCS YCIOBHUSM KHU3HU B COLIMYME, a TaKXKe JJIs
OpoAoJKeHUs: O0y4YeHHUs] B OpraHu3alusax npodeccHoHaIbHOro oO0pa3oBaHHUs, B
KOTOPBIX XUMUS SBISETCA OQHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpamme mno XuMuUM Ha3zHaueHHE TMpeaMeTa «XUMHUS» MOJIydaeT
MOJPOOHYI0  MHTEPHPETAlUId B  COOTBETCTBUM €  OCHOBOIOJIArarolUMU
nonoxenusMu GI'OC COO o B3auMOOOYCIIOBICHHOCTU IIeNEH, COAEp)KaHUS,
pe3ynbTaToB OOydeHHs M TpeOOBaHMW K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHAEMbIE MPOTPAMMOI 1O
XUMUU QYHKLIHHU:

e HH(OpPMALMOHHO-METOAUYECKAsl, peanu3alus KOTopoil obecrneurnBaer
MOJTYYCHUE TPENICTABICHUS O IIeNISIX, COACpP)KAHWUHU, OOIel CTpaTeruu
oOy4YeHwsI, BOCTUTAHUS U PAa3BUTHS O0yUYaAIOIIHUXCS CPEACTBAMHU TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOrO MpoQuiIs;

e OpraHU3alMOHHO-IJIAHUPYIOIIAs, KOTOpast MIPEe1yCMaTpPUBAET
ONpENIETICHNE: TPUHUUIIOB CTPYKTYPUPOBAaHHS W MOCIEAOBATEIbHOCTU
M3y4YeHUsI y4eOHOro MaTepuayia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTepUCTUK; MOAXO0J0B K (DOPMHUPOBAHHUIO COJEPKATETBHON OCHOBBI
KOHTPOJISI U OIEHKH O0pa3oBaTEIbHBIX JOCTIXKEHHM OOydJaroImuxcs B
paMKax HWTOTOBOM arrecTanud B (OpMe EIHMHOrO0 TOCYIapCTBEHHOIO
AK3aMEHA M0 XUMUH.

[Iporpamma nsist yrinyOn€HHOrO U3y4EHUsI XUMHH:



e YCTaHABJIMBAECT WHBAPHAHTHOE IMPEIMETHOE COJIepKaHUE, 00sA3aTEIbHOE
JUISL W3Y4YEHUsT B paMKax OTIENbHBIX Mpoduiaed, NpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
CoJIep KaTeNbHBIM JIMHUSIM/Pa3ienam Kypca;

e J1aéT NMpHUMEpPHOE pachpeeieHrue y4yeOHOro BpPEeMEHH, PEKOMEHIYyeMOTro
JUISl U3YYEHUS OTJEIbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI TMOCIEI0BAaTENbHOCTh H3y4YEHUS Y4eOHOro
Marepuaga ¢ Y4ETOM JIOTUKHU IMOCTPOEHUSI Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPHPETALMIO LEIEeH U 3a/1a4 U3y4eHHs MpeaMeTa
Ha yriayOJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKH
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOMN
MIPOTPAMMBI CpeaHEro o011ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABaTENbHBIX  JCHCTBUN  OOydYaromierocs 1o OCBOCHHIO
COJIEp>KAHMSI PEMETA.

[To BceM Ha3BaHHBIM MO3UILMSIM B MPOrpaMMe MO XUMHUU MPETyCMOTPEHa
NPEeMCTBEHHOCTh € OOy4Ye€HHEM XUMUUM Ha YpPOBHE OCHOBHOIO OOUIEro
oOpa3oBaHus. 3a TpelelaMd yCTAaHOBICHHOW MpOrpaMMoON IO  XUMHUHU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIISIONICH COAEpKaHUs YI4eOHOT0 TpeaMeTa
«XUMHS» OCTA€TCsi BO3MOXKHOCTH BbIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JIOJKHA OIMpPEAENSAThCS B COOTBETCTBHM C HAIIPABICHUEM KOHKPETHOI'O
npodusist 00yueHusl.

B coorBercTtBHM ¢ KoHuentyanbHbiMH TonoxkeHusMu DI'OC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOro M YIUIYOJIEHHOI'O YpPOBHEW B CHUCTEME
muddepeHIIMpOBaHHOTO O0OYy4YEeHHUSI Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUS
XUMHUSI Ha YpPOBHE YINIYOJIEHHOTO U3Y4YCHHS HAMNpaBICH Ha peau3allfio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TallOM  MOJYyYEHHS  XHMHYECKOIrO
oOpa3oBaHHs B paMKaxX M3YyYEHHs] CHEHUalIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLUUIUIMH B By3aX M OpPraHHU3alUsAX CPEIHEro MpopecCuOHAIbHOIO
oOpa3zoBaHus. B o3Toll CBs3M wu3ydeHHE MpeaMeTa «XHUMHS» OPUECHTUPOBAHO
MPEUMYIIECTBEHHO HA  pacuiupeHue U  yriayOJieHHEe TEOpeTUYECKOM U
NPAKTUYECKON MOATOTOBKM OOYYalOIIMXCs, BHIOPABIIUX ONpeNeIEHHBIN Npoduib
oOy4eHHsI, B TOM YHCIIE C IEPCTIEKTUBOM MOCIEIYIOUIEro MOTYyYeHUsI XUMUYECKOTO
o0pa3oBaHUs B OpraHu3aIusax mpodeccruonaarHOro oopasoanus. Hapsmy ¢ atum,
B cBere TpeOoBanuii PI'OC COO kK IUIaHHPYEMBIM PE3YJIbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEILHON MPOrpaMMbl CpeaHEro o0IIero oOpa3oBaHUs
U3y4YEHUE TpeaMeTra «XHUMHS» OpPHEHTUPOBAHO TAKXKE HAa pEIICHUE 3a]ad



BOCIIUTaHUSI ¥ COIMAJILHOTO PAa3BUTHs OOydaromuxcs, Ha GOPMHUPOBAHUE y HHX
OOLIEMHTEINIEKTYaJbHbIX YMEHHI, YMEHUN paluuMoHAIA3aluu Y4eOHOro TpyAa U
00OOIIEHHBIX CIOCOOOB  JACATEIBHOCTH, MMEIOUIUX  MEXKIUCIUIUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsitoliuMu npeaMeTa «XUMUs» Ha YpOBHE YriayOnEHHOTO M3y4YeHHS
ABIIIIOTCSL  YIUIyOs€HHble Kypcbl — «Opranudeckas xumus» u  «OOmas wu
HeopraHuveckas xumus». [lpu onpeneneHun mojaxon0B K 0TOOPY M CTPYKTYpHOU
OpraHu3allid COJAEpP)KaHUSA STHUX KypCOB B NpPOrpaMMe IO XUMHUHU 32 OCHOBY
npunaTel nojoxkenuss GI'OC COO o pazmuuusx 0a3oBOro u yriayOaEHHOTO
YPOBHEHN M3yUYEHHMsI IPEAMETA.

OcHoBY copepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHU4YecKass XUMUS» COCTABISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUW U
YMEHUH, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CUCTeMa
3HAHMM TMOJydYaeT ONpeeIEHHOE TEOPETUUYECKOE JONOJHEHHE, I03BOJISIONIEE
OCO3HAHHO OCBOWMTb  CYIIECTBEHHO OojblIuMi  00BEM  (PaKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3yYeHHs MpeaMera oOecreyeHa
BO3MOXHOCTh 3HAUHUTEILHOTO YyBEIWYEHUA OOBEMAa B3HAHWM O XUMHYECKHX
AJIEeMEHTaX M CBOMCTBaX MX COEIMHEHUNM HAa OCHOBE PACUIMPEHMs] U yriyOJeHus
NPEe/ICTaBIIEHUA O CTPOEHUM BEUIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTSX
NPOTEKAHMS PEeaKIi, pACCMATPUBAEMbBIX C TOYKH 3PEHUS] XUMUUYECKOU KUHETHUKU
1 TepMoauHaMUKU. W3ydyeHune mnepuonnueckoro 3akoHa u llepuommueckoit
CUCTEMBl ~ XMMHYECKHUX  DIJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUSIX O CTPOEHUU aToMa. XUMHYECKas CBS3b
OOBSICHSIETCS] C TOUKU 3PEHHUsSI YIHEPreTUYECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
pa3pyllIeHUH, a TAKXKE C TOYKH 3PEHHs] MEXaHHU3MOB €€ oOpa3oBaHus. M3ydeHue
TUNOB  pEaKUMUi  JOMOJHsAETCS  (OopMUpOBAHMEM  MPEACTaBICHUN 00
AIEKTPOXUMHUYECKUX TMPOIEccaxX M AJIEKTPOIU3€E PaCcIIaBOB U PaCTBOPOB BEIECTB.
B kxypce opranmyeckod XMMUU TPHU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUH ynensieTcs oco00e BHUMAHUE BOIIpocaM 00 3JIEKTPOHHBIX 3(PQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX Peaklui.

Oco0oe 3HaueHue HMEEeT TO, YTO Ha COAEpP)KAHHME KYpCOB XHUMHUU
yrayOiaE€HHOTO YPOBHS U3YUYE€HHUS JJI KIAcCOB OmNpenenEHHoro npodus (riaBHbIM
o0pa3oM Ha HX CTPYKTYpy U XapakTep JAONOJIHEHUM K oOueld cucreme
MPEIMETHBIX 3HAHUW) OKA3bIBAIOT BIMSHUE CMEXHbBIEC MPEAMETHI. Tak, Halpumep,
B COJIEp)KaHUM TpeAMeETa ISl KJIACCOB XMMHUKO-(pu3ndeckoro mpoduiis O6omblinoe
3HaueHHWe OYyIyT UMETh SJEMEHTHhI y4eOHOro Marepuana mno oomieit xumuu. [Ipu
M3YYEHUU IMpeAMeTa B JAHHOM Cllydyae akKUEeHT Oyner cleilaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TE€OPUW B XUMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHasi Teopust (MOJEKyJspHas Teopus B (PU3MKE), 3aKOHBI COXPAHECHUS



MacCbl W JHEPIUM, 3aKOHBl TEPMOJWHAMHUKH, DJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO )€ Bpems B colaepkaHUM NpeAMETa I KJIAaCCOB XHWMMKO-
Ounoiornyeckoro npoduist OONbIIMK yIenbHBIM BeC OyJAeT MMETh OpraHuvecKas
xumusi. B a3TOM chmydae mpeAocTaBiseTcsl  BO3MOXXHOCTB  Juisi  Oosee
O0CTOSATENIbHOIO  PAacCMOTPEHUsT XMMHUYECKOM  OpraHu3aiuu  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOMST, K MNPUMEPY, TaKHe
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JIMIUJbI, OENKH, YIJIEBOJbl, HYKJICHHOBbBIC
KUCJIOTBI U Apyrue. Ilpu 3TOM 3HaHUS O COCTaBE€ U CBOWCTBAX IPEICTAaBUTEIEH
OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIYKAT OCHOBOM [JII H3YYECHHUS
CYIIIHOCTH MPOIeCCOB (POTOCUHTE3A, JIbIXaHUSs, TTUIIEBAPCHHUS.

B mnmane ¢opmupoBaHMs OCHOB HAay4HOI'O MHPOBO33PEHUS, OCBOCHUS
OOIIIeHayYHBIX METOJIOB MTO3HAHUS M OTBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUW HM3y4YECHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C Y4YEOHBIMM TpeAMETaMU, BXOISAIIMMH B COCTaB
npeIMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpeaMeThl», «MaremaTuka u
nHhopmaTrka» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipu wuzydyeHum ydeOHOro mnpeamera «XHUMHS» Ha YIrIIyOJIEHHOM YpOBHE
TaKkXe, KaKk Ha YPOBHE OCHOBHOT'O W CPeJHEro ooiiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3ajjaueii EePBOCTENICHHOW 3HAYMMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKM XUMHM Kak OO0JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUSA, MPAKTUICCKOM
NEATENBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KYJbTYphl. Penienue
ATOM 3a7aud Ha YrIyOJNEHHOM YPOBHE H3Y4YEHHUsSl IMpeAMeTa MpeJroiaraet
peaNn3alMIo TAKUX LIEJIEH, KaK:

e (opmupoBaHHE TPENCTABICHUN: O MaTepuUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHUN NPUPOJIbI, O MECTE XUMUU B
CHUCTEME eCTEeCTBEHHbIX HayK U e€ Beaylled poiu B obOecredeHuu
YCTOWYMBOT'O  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MpodiieM
HKOJIOTUYECKOM, YHEPTeTUIECKON W MUIIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JJaHNU HOBBIX MaT€pHaIoB, HOBbIX HICTOYHUKOB SHEPIUHU, B
o0ecreyeHnu palloOHAIBHOIO MPUPOJONOIL30BaHUs, B (DOpMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIEH KYJIbTYpPhl YEIOBEKAa, a TaKKE IKOJIOTHUYECKHU
000OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37J0POBBIO U IPUPOTHOMN Cpene;

e OCBOCHHME CHUCTEMbl 3HAaHWH, JEXKalMX B OCHOBE XHMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: PyHIaMEHTaIbHBIX
MOHATUM, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOEHHWH BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TE€PMOJAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEaKLHil, O



XUMHYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00IINX
Hay4YHBIX MIPUHIIUIIAX XUMHUECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y o0yyJarommxcst OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OObSICHEHUS
KIIFOUEBBIX HMJIEM U MPOOJEeM COBPEMEHHOM XHUMHUHU, JUIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAMOTHOIO pelieHus mpoOeM, CBA3aHHBIX ¢ XUMHUEHN, MPOrHO3UPOBAHUSI,
aHaJIM3a U OIICHKHU C MO3UINI IKOJIOrMYEeCKON 0€30MacHOCTH MOCIEACTBUIN
OBITOBOM M TPOU3BOACTBEHHOMN JESITEILHOCTH YENOBEKa, CBSI3aHHOW C
XUMUYECKUM  TMPOU3BOJACTBOM, HCIOJIB30BaHUEM U  mepepaboTKoi
BEIIECTB;

e yriayOJeHHWe TPEACTABJICHUMM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOUMBIX JUIsl TPUOOPETEHUST YMEHUM OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHHS] XWMHUYECKUX SBICHUM, HMEIOLUIUX MECTO B
MIPUPO/IC, B MPAKTUYECKON JIEATEILHOCTH U TIOBCEIHEBHOM KU3HHU.

B mane peanuzanuu nepBOOUYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GYHKIIUN TIEIIOCTHOW CHUCTEMBI CpPEIHEro OO0IIero OOpa30oBaHUS MPU W3YUCHHUH
npeaMera «XuMHUs» Ha  yriyOJE€HHOM  ypoBHE 0COOYI0  aKTyaJbHOCTb
npuoOpeTaroT TaKUe MEJIN U 3a]1a4H, KaK:

e BOCIHUTaHUE YOESKIEHHOCTH B TI03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXKEHUS K TMPOIECCY TBOPYECTBA B O0JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIAEAOBAaHUM B XUMHUH, (OPMHUPOBAHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOEHUS
00111eYEeT0BEYECKUX [ICHHOCTEMH;

e Ppa3BUTHE MO3HABATEIILHBIX WHTEPECOB, UHTEIJICKTYAbHBIX U TBOPUYECKUX
crocoOHOCTeW oOydaromuxcsi, (OPMHUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOLIEHHUSI K CaMOOOpPa30BAaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO KaK
YCJIOBHUIO YCHEITHON MPpodheCCUOHAIBHOM U OOIIECTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[0pOBbI0 U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

e (opMHUpOBaHUME YMEHHUM M HABBIKOB PAa3yMHOI0 MPUPOAONOIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYpHI, IPUOOPETEHUE ONbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN ACSITEIIbHOCTH.

OO61iee yncio 4acoB, MPEAYCMOTPEHHBIX JJII U3YyYEHUSI XUMUHU Ha YTIIYyOJICHHOM
ypOBHE cpenHero odiero odpazoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B Heaem0).

VY4eOHslii mpenMeT «XHUMHUsD peaTn3yeTcs ¢ UCIIOIb30BaHUEM CPEICTB
obpaszoBarenpHOro LeHrpa «Touka poctay



COAEPKAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBBI OPraHUYeCKOM XMMMU.

[Ipenmer w©  3HayeHWE OpPraHUYECKOW  XHWMUHU, IPEIACTABICHUE O
MHOT000pa3uu OPraHNnYECKUX COCTMHEHUN.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepofa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXKHOCTM aToMa yriepona. XuUMUYecKas CBS3b B
OpraHUYeCKUX COCAUHEHMSX. Tumbl THOpUIW3AIMM aTOMHBIX oOpOuTaien
yraepoaa. Mexanu3mbl 00pa30BaHMsI KOBAJIEHTHOW CBsI3M (OOMEHHBINA M JIOHOPHO-
aKIeNTOPHBIN). TUNB TIEpeKpHIBaHUS aTOMHBIX opOuTaned, G- U TN-CBA3M.
OnuHapHas, nBOMHAasE U TpoiHas cBsi3b. CrocoObI pa3phiBa CBS3EH B MOJIEKYJax
opraHuyeckux BemiecTB. l[loHsTHe 0 CBOOOJHOM paaukaie, Hykieodhuie Hu
anekTpoduie.

Teopuss crTpoeHuss opraHudeckux coenuHenudn A.M. byrtiepoBa wu
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJEKYJ. 3HAYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeNMHEHUW. MOJeKyasIpHble W  CTPYKTYpHbIe  (DOpPMYyIIBL.
CtpykTypHble (GOpMYyJIbl pa3IUYHBIX BUIOB: pa3BEPHYTas, COKpaIlIEHHAS,
ckenerHas. M3omepusi. Buubl H30MepUHU: CTPYKTYpHas, HPOCTPAHCTBEHHAS.
OneKTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUM (MHIYKTUBHBIN
U Me30MEpHBIN AP (PEKTHI).

[IpencraBnenne o kiaccudukalMu oOpraHudeckux BemiecTB. [loHsiTHe O
dbyHKIIMOHANBHOM Tpymme. ['omonorus. ["'omonorudeckue psiapl. CucTeMaTH4ecKas
HOoMeHKIaTypa opranudeckux coeauHeHuil (IUPAC) u TpuBHaiibHBIE Ha3BaHUs
OTAEJbHBIX MIPEICTABUTEIICH.

OcobenHoctTy W Kiaccuukanus OpraHHUYecKuX peakiui. OKUCTUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKIIMU B OPraHUYECKOU XUMUMU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX NPEBpAIICHUN:
O3HaKOMJIEHHME C 00pa3laMy OpraHWYecKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, OIBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NPU HArpeBaHUU
(nmaBneHue, OOYTIWMBAaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJIEKYI
OPTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Ankanbl. ['oMoornueckuil psj ainkaHoB, oOmias ¢hopMmysia, HOMEHKIATypa |
M30MeEpHsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, sp3-
ruOpuau3anys aTOMHBIX OpOWTaniel yriaepoja, o-cBA3b. PU3NUYECKHE CBOWCTBA
AJIKAHOB.



XHWMHYECKHE CBOMCTBA QJIKAaHOB: pEaKUHUH 3aMElIeHUs, H30MEepHU3aluy,
JNErUIpUPOBAHMS, [IUKIN3ALUY, MTUPOJIN3a, KpeKUHra, ropeHus. [lpeacrasnenue o
MEXaHU3Me peaklii paJuKaJIbHOIO 3aMEILCHHUS.

Haxoxnenue B npupoze. CriocoObl Moy4eHUs: U IPUMEHEHHUE aIKaHOB.

Huxnoankanel. O0mas Gopmysna, HOMEHKIAaTypa u nu3omepus. OcobeHHOCTH
CTPOCHHMSI ¥ XHUMHUYECKHX CBONCTB MajbiX (IMKJIONPOMNAH, IUKIOOyTaH) u
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOIE€KCAaH) LMKI0aJKaHoB. CrocoObl MOTy4YeHUs U
IPUMEHEHUE [IUKIOAIKAHOB.

Ankensl. ['omonorudeckuii psija ankeHoB, oOmas GopMmysa, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AaIKeHOB, Sp°-
rudpuau3anys aTOMHBIX opOuTaneid yriepoaa, o- U m-cBsi3u. CTpyKTypHas H
reomeTpuyeckas (uMc-tpaHc-) wuzomepus. dusnueckue CBOMCTBA aJKEHOB.
XVAMHYECKHE CBOMCTBA: pPEaKUHUU NPUCOEAUHEHUS, 3aAMEIIECHHUS B O-TIOJ0KECHHE
IIpU JBOMHOM CBSI3M, MOJUMEpHU3alnu U OkucieHus. lIpaBnno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha ABOWHYIO CBs3b. CIIOCOOBI MOJMyYEHHs] U PUMEHEHUE
QJIKEHOB.

Anxaauensl. Knaccudukanus ankagueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIC,
Kymynupogantwle). OCOOEHHOCTH AJIEKTPOHHOI'O CTPOEHUS U XUMUYECKHUX CBOKCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenne. Ilomumepuzanus
COMpPSKEHHBIX JUEHOB. CIIOCOOBI MOJIy4EeHUsI U IPUMEHEHUE aJIKa/IuEHOB.

Anxunbl. 'oMonoruueckuii psj alkuHOB, o0mas Gpopmysa, HOMEHKIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anus aToMHbIX opOuTanedl yriaepona. duznyeckue CBOICTBA AIKUHOB.
XVAMHYECKHE  CBOMCTBA:  pEaKUWW  IPUCOCAWHEHHUs,  JAUMEpHU3ALUU WU
TpUMEpPHU3alnHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA alKWHOB, UMEIOLIUX KOHIIEBYIO
TpOKHYIO cBs3b. KauecTBEHHbIE peaKIMU Ha TPOHHYIO CB3b. CIIOCOOBI OTYyUEHHUS
U IPUMEHEHHUE AJIKUHOB.

ApomaThyecKue yrieBoJopoabl (apeHsl). ['oMonoruueckuit psi apeHoB,
obmrast popmyia, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJEeKyIbl OeH3ona. du3znyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOI'OB: PEAKIIUY 3aMEIEHUs B O€H30JIbHOM KOJIbLIE U
YIJIEBOAOPOJHOM pajuKale, PEaKkUWd NPUCOEAUHEHUS, OKHCIEHHUE TOMOJIOTOB
O0enzona. IlpencraBieHne 00 OpPUEHTUPYIOLIEM JCUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe AaJIKWIbHBIX PaJUKaIoB, KapOOKCUIBHOM,
TUJIPOKCUIIBHOM, aMHUHO- W HUTPOIPYyHIbl, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHYECKUX CBOMCTB ctupodia. [Tonmumepusanus ctupona. CriocoObl MOIyYEHHS U
MIPUMEHEHUE aPOMATUYECKHUX YTIEBOJIOPOJIOB.

[Ipupoansiii ra3. [lonyraeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslii yroiab U mpoaykThl ero nepepadbotku. CrocoOsl nmepepaboTku HePTH:



IEPEroHKa, KPEKUHI (TePMHUYECKUN, KaTaTUTHUUYECKU), PUPOPMHUHT, MHUPOIH3.
[IponykThl nepepadOTKU HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEKIY Pa3IUYHBIMU KJIACCAMHU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOOPOJAOB. Peakuuu
3aMENIEHUs] TaJloreHa Ha TUJPOKCOTPYIIY, HUTPOrPYINy, IUAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOr€HIPOU3BOJHBIE BOAHOTO W CIIMPTOBOrO
pacTtBopa WWIENOYM. B3auMOIENCTBUE AUTAJOINCHAIKAHOB C MAarHUEM M LUHKOM.
[Tonsitue 0 METaNIOOPTaHUYEeCKUX COCJIMHEHMUSIX. Hcnonb3oBanue
raJIOTEHIPOU3BOJHBIX  YTJIEBOJOPOAOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHs] BEIIECTB W HUX MpPEBpalICHUI:
u3ydeHre (GU3NUEeCKUX CBOWCTB YTJIEBOIOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peaKIuii yriaeBOMOPOJOB Pa3IMYHBIX KJIaccoB (0OECIBEYMBAHME OpPOMHONM WIIH
MOJIHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3alUMOJCHCTBUE aleTUIIEHa C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyKeHUe
yriepoia ¥ BOAOPOJA B OpPraHWYECKUX BEILIECTBAX, IOJIYYEHHE OTUJIIECHA W
M3Y4YEHUE €ro CBOWCTB, O3HAKOMJIeHHE ¢ KoyueKmuamu «Hedts» um «Yromby, ¢
oOpa3llaMM IUIACTMAcC, KaydyKOB M PE3HUHBbI, MOJEIUPOBAHUE MOJIEKYII
YIIE€BOAOPOJIOB U TaJIOr €HIPOM3BOHBIX YTIIEBOAOPOIOB.

Kuciaopoacoaep:xanue opranudeckne coeMHeHusl.

[IpenenbHble ogHOAaTOMHBIE cnUpThl. CTpoeHHE MOJIEKya (Ha HpuMepe
MeTaHoJla W J3TaHoina). ['oMmonormueckuit psia, oOwmwas ¢dopMmyna, H30MeEpUs,
HOMEHKJIaTypa W kinaccuukanus. Dusndyeckue CBOWCTBA  MpElEIbHBIX
OJTHOATOMHBIX CHUPTOB. BonopoaHsle CBsS3M MEXAY MOJEKYJIaMH CIHMPTOB.
XHUMHUYECKUE CBOMCTBA: pEAKUUU 3aMEIIEeHMs], JAETUAPATALMH, OKHCIIECHHS,
B3aUMOJICUCTBHE C  OPraHMYECKUMHU M  HEOPraHMYECKHMMH  KHCIIOTaMH.
KauecTBeHHast peakuius Ha OJJHOATOMHBIE CIUPTHI. JlelicTBHE 3TaHOIa U METaHOJa
Ha opraHu3M uyenoBeka. CrocoObl MONYy4YeHHs] W MPUMEHEHHE OJJHOATOMHBIX
CIMPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JSTWICHIJIMKONb W INHLepuH. Pusndeckue u
XUMHUYECKUE CBOWMCTBA: PEAKLUHU 3aMEIIEHHs], B3aUMOJIEUCTBUE C OpPraHUYeCKUMU
U HEOPraHWYECKUMM KHCJIOTAMH, KAueCTBEHHAs pEaKlus Ha MHOT0aTOMHbIE
cupthl. [IpencraBienre 0 MeXaHH3ME PEaKUUid HYKICO(PUIHLHOTO 3aMElIeHUS.
HeiictBue Ha opraHu3M 4esoBeka. CrnocoObl MOJIydYeHUs M I[PUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYINbl, B3aMMHOE BIUSHHUE TUAPOKCOIPYIIBI H
OenzonbHOrO sipa. Puznyeckue cBorcTBa (eHosna. OCOOEHHOCTH XUMHUYECKUX



cBoicTB ¢enona. KauecTBeHHbie peakinmu Ha ¢eHosl. ToxkcuuHOCTh GeHona.
CnocoObl nony4deHus 1 npuMeHenue penona. GenonpopmManpiaeruinas cMoia.

KapOoHubHbIE COETMHEHMS — AJIBJIETUIBI U KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOUM Tpynmbl. ['oMosoruueckue psiibl ajlbJEruoB U KETOHOB, oOIIas
dopmyna, uzomepuss U HOMEHKIaTypa. Duznueckue CBOWCTBA albJIECTUAOB U
KETOHOB.  XUMHUYECKHE CBOWMCTBA  ajbJErMJOB M  KETOHOB:  PEAKLUU
npucoeanHeHus. OKUCIIEHUE albJeTHUI0B, Kau€CTBEHHbBIC PEAKIIMM Ha aJIbJCTU/IbI.
CniocoObl oNTy4eHHsI U MPUMEHEHHUE aJlbJACTUI0B U KETOHOB.

OHOOCHOBHBIE TpEAEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M30Mepust 1 HOMEeHKIaTypa. Ou3ndecKkne CBOWCTBA
OJIHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCIJIOT. BOAOpOAHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius STepUPHUKAINUKA, PEAKIUU C Yy4aCTUEM YIJIEBOJOPOJHOTO paguKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHL. [loHATHE O NPOUZBOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0EHHOCTH CBOWCTB HEMNPENENbHBIX W apPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpeacraBuTenn BhICIITUX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, NAJIbMUTUHOBAs, OJIEMHOBAsA, JUHONEBAS,
NUHONIeH08as KUCIOThl. CriocoObl MOy4eHUs] M MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upbl. ['omonoruueckuit psia, obmas QGopmyna, uU30Mepusi u
HOMEHKJIaTypa. DHU3UYECKHE W XWMHUYECKUE CBOWCTBA: TUAPOJIU3 B KHUCJIOU H
LIETIOYHOM Cpene.

Kupsi. Ctpoenue, pu3nuecKue U XMMHUYECKHUE CBOWCTBA KUPOB: THAPOIIN3 B
KUCTION U 11enouHo cpene. OCOOEHHOCTH CBOMCTB >KHUPOB, COACPKAIINX OCTATKU
HETPEeEIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupoe.

Mpbina” Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOIEE JIEUCTBUE.

O6mras xapakrepuctuka yrieBoqoB. Kinaccuduxarus yrieBogoB (MOHO-, TU-
u nonucaxapunabl). MoHocaxapunbl: TJIOK03a, (pyKTO3a, ragakro3a, puodo3a,
ne3okcupudo3za. dusuveckue CBONCTBA W HaXOXkAeHHE B mpupoje. PoTOCHUHTES.
XHWMHUYECKHE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJETUIHOM
TPy, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKOo3bI, €€
3HAQ4YECHUE B KU3HEACATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapos3a, MajabTo3a U
naKkTo3a. BoccTaHaBIMBaKOIIME M HEBOCCTAHABIIMBAIOIINE TUCAaXapuabl. ['uaponus
nucaxapuaoB. HaxoxaeHnue B npupone u npuMenenue. I[lonucaxapuapl: kpaxman,
IVIMKOTEH W Hemwnono3a. CTpoeHHE MakKpOMOJIEKYJl Kpaxmana, IVIMKOT€Ha U
neiuroio3pl.  dusnyeckre CBOMCTBA KpaxMalla W LEJUIOJI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJU3, KauyeCTBEHHas peakuus C HOAO0M. XHUMHUYECKHE
CBOMCTBA IIEJUTIOJIO3bI: TUIPOJU3, MOTydyeHue 3PupoB meitoao3sl. [lonarue o0
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS] BELIECTB M WX IPEBpPALICHUI:
PaCTBOPUMOCTD PA3JIUYHBIX CIIMPTOB B BOJIE, B3AMMOJECUCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTa B aJIbACTHJ HA PACKaJEHHOW MEIHOW ITPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), KAaYECTBEHHBIE pPEaKUWH Ha albJeruabl (C THUIPOKCHUIOM
muammuHcepeopa(l) u  rugpokcumom  menu(ll)), peakuus rauiepuHa  C
ruapokcuom Menu(ll), xumudeckue cBoOWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEMCTBHE pacTBopa TJOKO3bl ¢ ruapokcuom menu(ll), Bzanmonericreue
Kpaxmaja ¢ MOJIOM, PEIIEHUE 3KCHEPUMEHTAIBHBIX 3a1a4d 1o TemaMm «CoupTel U
denomns», «KapbonoBsie KucaoThl. CI0KHBIE d(DUPBIY.

A3oTcoaep:Kalue OpraHu4ecKue coeAMHeHus .

AMUHBI — OpraHu4yecKue NMpou3BoJIHbIe ammuaka. Knaccudukanus aMuHOB:
anudarnyeckue M apoMaTHUYeCKUe; IEpBUYHBIC, BTOPUYHbIE U TPETHYHBIE.
Crpoenue mosiekysa, odmas (popmyia, U30oMepus, HOMEHKIATypa U (U3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aiu(PaTUUECKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aUMOJECHCTBUE IEPBUYHBIX AMHHOB C a30TUCTOW KHUCJIOTOM.
Conu anKuaaMMOHUSL.

AHWINH — TPEACTAaBUTENIb AaMUHOB apomarnyeckoro psaa. Crpoenue
aHwiMHa. B3auMHOe BiIUsiHUME TPYNI aTOMOB B MoJieKyse aHwinHa. OcoOeHHOCTH
XUMHYECKHUX CBOWCTB aHWInWHA. KauecTBeHHble peakiuu Ha aHWIMH. CriocoOsbl
MOJyYyeHUs: M TpuMeHeHue anupatuyeckux amuHOB. [lomydyeHue aHuIMHA U3
HUTPOOEH3071a.

AmuHokuciorel. Homenknarypa u nuzomepusi. OTaenpHble IPEACTABUTENN .-
AMUHOKHUCIIOT: IJIMUMH, anaHuH. Dusnyeckue CBOMCTBA  aMHHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA AaMHMHOKHUCIOT Kak amM(pOTEpHbIX OpPraHUYECKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, O0pa3oBaHHWE TMENTHIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOIU3 TIENTHU/IOB.

benku kak npuponssie nonumepsl. IlepBuuHas, BTOpUYHAsA M TPETUYHAA
CTpyKTypa OenKkoB. XHMHUYECKHE CBOMCTBA OENKOB: THAPOIU3, JACHATypauus,
KaueCTBEHHBIE PeaKIK Ha OCJIKH.

OKCIEpUMEHTAIBHBIE METObl HM3YYEHMsI BEIIECTB M HX IIPEBPAllCHMN:
pacTBOpeHHE OEJIKOB B BOJE, JAeHATypauus OEIKOB NpU HarpeBaHUM, LIBETHBIE
peakuuu Ha O€JIKM, peleHUuEe OHKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A30TCcoaepKaIIne OpPraHWYECKUE  COCOUHEHMS» U «PacniozHaBaHue
OpPraHUYECKUX COCIUHEHUNY.

BricokoMoJIeKYJIAPHBIE COeIMHEHUS.

OCHOBHBIE NMOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3AIUH, CPENHSISA MOJIEKYISIPHAS



macca. OCHOBHBIE METO/ABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM —
MOJIMMEPHU3aLMs ¥ MOTUKOHACHC AU,

[Tonmumepubie wmatepuansl. [lmactMacchl  (MONMMATUIIECH, TOJUIIPOINMIIEH,
NOJMBUHWIXJIOPUA, TOJHUCTUPOJ, MOJIMMETHIMETAKpUiIaT, MOJUKapOOHATHI,
nonudTWIeHTepedTanaT). Y Tiuiau3aius 1 nepepaboTka MiacTuka.

DacToOMepHI: HaTypaJbHbII Kay4yK, CUHTETUYECKHUE Kay4yyKH
(OyTaaneHoBbIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsl CHELUATbHOrO Ha3HAYEHUs (Tedpron, KeBJIap,
AJIEKTPOIPOBOJIAIIME OJTUMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUS] BEUIECTB W HMX IPEBpALICHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTANBHBIX 3a1ady Mo TeMe «Pacno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérusle 3amaun.

Haxoxnenne MonekynsipHOH (QOpMyJbl OPraHUYECKOTO COECTUHEHHS I10
MacCOBbIM  JIOJIAIM  3JEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHHE
MOJICKYJISIPHOM  (POpMYJIbI  OPTaHUYECKOr'0 COeAWHEHUs] 1Mo Macce (00bEMY)
NPOAYKTOB CrOpaHMsi, MO KOJWYECTBY BemiecTBa (macce, 00bEMY) MPOIYKTOB
peakUu W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (HOPMYIIbI
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHMYECKHMX CBOWMCTB WJIM CIOCOOOB
MOJTyYEHHUsI, ONpe/leJICHUE JOJH BBIXOJd MPOAYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzauust MexXnpeaMeTHbIX CBA3EH NpHU U3YYEHUH OPTaHMYECKOW XUMHH B
10 xnacce OCYIIECTBIAETCA 4Yepe3 MHCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSTUM, TaK W TOHATUH, NPUHIATBIX B OTAEIbHBIX NIpEIMETax
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO6uire ecTeCTBEHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (QakT, rumnoresa,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukanus, HaAONIIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETIUPOBAHUE.

®dusuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa,
SHEPreTUYECKUd ypOBEHb, BEIIECTBO, TeEJO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (DU3MUYECKHE BEIWYUHBI, €IMHUIIBI W3MEPEHUS, CKOPOCTh, SHEPTrHs,
macca.

buonorusi: kierka, opraHu3M, OJKOcUCTeMa, Ouocdepa, MeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M reTepOoTpO(HBIA THUIl NMUTaHUS, OpOKEHUE,



dorocuHTe3, JbIXaHWE, OCNKH, YIJEBOIbI, JKUPbI, HYKJIEHMHOBBIE KHCIIOTBI,
(epMEHTBI.

I'eorpadus: none3Hble HCKOMAaeMble, TOILUTUBO.

TexHomorusi: mNuUILEBbIE MPOAYKTHl, OCHOBBI PALMOHAIBHOIO IHTAHWUA,
MOIOILIME CPEJCTBA, MATEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETHYECKMX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0OCHOBbI XUMMH.

AtoM. CoctaB aTOMHBIX sifiep. Xumudeckuil snement. M3oromnel. CtpoeHue
AIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHU H
HoAypoBHHU. ATOMHBIC opOuTau. Kiiaccupukanys XuMUYECKUX 3JeMEeHTOB (S-, p-,
d-, f-snementsl). PacmpenercHue SJIEKTPOHOB MO aTOMHBIM — OpOHUTAIISIM.
DneKTpOHHBIE KOH(UTYpAIIK aTOMOB AJIEMEHTOB MEPBOrO—4ETBEPTOrO MEPHUOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSHUH, DJICKTPOHHBIE KOH(PUTYpAIMd HOHOB.
DNEeKTpOOTPULIATENBHOCTD.

[Teprognueckuii 3akoH U [lepuoguueckas cucTeMa XMMUYECKHX 3JIEMEHTOB
J.W. MenneneeBa. CBsi3b NEpUOIMUECKOro 3akoHa U llepronuueckoil cucTembl
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOopHueil  CTPOEHUsI aTOMOB.
3aKOHOMEPHOCTHU M3MEHEHHUSI CBOMCTB XMMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
OPOCTBIX M CJOXHBIX BEIIECTB MO TIpynnaM M MepuoAaM. 3HAYCHHUE
nepuoanueckoro 3akona J[.1. Menneneesa.

Xumudeckasi CBS3b. BHIbl XMUMUYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTayundeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPTUs U IJIMHA CBsA3U. [lonsipHOCTD, HANTPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3U. KparHeie cBa3u. Bonpopomnas cBs3b.
MexMOIIEKYIIApHbIE B3aUMOIEMCTBUS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COENMHEHUN
3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX cOoequHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMIUIEKCOOOpa3oBaTeb, JIMTaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsITHE O KOOPAMHAIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIGKYJISIPHOTO — CTpO€HHUA.  THUIb
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbIx cuctemax. Mcrtunneie pactBopsl. [IpencraBienue o
KOJUTOMJHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIGHTPAIMM PaCTBOPOB:
MaccoBasi J10Jig BEIIECTBA B PacTBOPE, MOJIsIpHasi KOHIEHTpalus. HacbllieHHbie u
HEHACHIIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamioruaparsi.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKHUX BEIIeCTB. TpUBHAIIbHbBIC
HAa3BaHUs OTJEJbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMHUUECKUX peakUuii B HEOPTaHMYECKOW U OpPraHMYecKOu
XUMUH. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U NPEBPALCHUS
SHEPTUU MPU XUMHUYECKUX peakiusiX. TernoBble 3h(PEeKTh XUMUUECKUX PEaKIUi.
TepMOXUMHYECKUE YPAaBHEHUS.

CKOpOCTh XUMHUYECKOW PEeaKinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
I'omorenHsbIe U rereporeHsslie peakuuu. Karanus v Kkataan3aTopsl.

OO6parumble 1 HEOOpaTUMbIE peakIuu. XUMUYecKoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUsl. DakTOphl, BIMUSIONIME HA TOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TeMIIepaTypa, JAaBJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunuun Jle lartense.

Onektponutuyeckass auccoruanus. CuiabHbIE U CIA0bIe JJIEKTPOIHTHI.
Crenenp aucconmanuu. Cpena BOJIHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpaibHas,
mienoyHas. Bogopoaueiii mokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHMCJICHMUS.
Okucnurenb W BOCCTAHOBUTENb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJIEHUS.
Baxneimme OKUCIUTENM W BOCCTAHOBHUTENIH. MeETOa 3JIEKTPOHHOro OasnaHca.
DJIEKTPOIU3 pacTBOPOB U PACILJIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEHIECTB M HMX MPEBpaLCHUN:
pa3ioKeHue TNEepOKCHAAa BOAOPOJA B NPUCYTCTBUU KaTaau3aTopa, MOJEIU
KPUCTANIMYECKUX PEIIETOK, MPOBE/IEHNE PEAKIMi HOHHOT'0 OOMEHa, OIpeieJICHUe
cpeapl PacTBOPOB C MOMOIIBI MHIMKATOPOB, U3YYCHHUE BIIMSHUS Pa3TIUYHBIX
(GakTOpOB Ha CKOPOCTh XWUMHUYECKOHW pEAKIMU H TOJOXKEHUE XHMHUYECKOTO
PaBHOBECHSL.

Heopranuueckasi Xummusi.

[Tomoxenne HemeraiuioB B Ilepuoanueckod CHCTEME  XMMHYECKUX
snemenToB J.M. MenzeneeBa U 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJLTOTPOIHUSI HEMETAJJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilomydyenue, ¢u3mdeckne W XHUMHYCCKHE CBOMCTBA: PEAKIIUHA C
METAUIAMA W  HEMETAJUIaMHM, BOCCTAHOBUTEIbHBIE  CBOMCTBA. [ WMapuabl.
TomIMBHBIE JIEMEHTHI.

lanmorensl. HaxoxaeHue B mpupojie, CocoObl MONy4YeHHs, (PU3UYECKHUE U
XMMHUYECKHE CBOMCTBA. ['ajoreHoBomopobl. BaxkHeumue KuCaopoacoaepKammne
COEJIMHEHHUS TrajoreHoB. JlabopaTopHble M MPOMBILUIEHHBIE CIIOCOOBI MOTYYEHUS
rajoreHoB. [IpyuMeHeHne rajJoreHoB U uX COEqUHEHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIIEHHBIE CIOCOOBI MOTYYEHUS
kuciopona. Ou3nueckue U XMMUUYECKHE CBOMCTBA U NMPUMEHEHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxaeHue B TMpupoje, CHOCOObl TMONy4yeHus, (U3M4YecKue u
xumudyeckue cpoictBa. CepoBomopon, cyiabduasl. Oxcun cepwi(IV), okcun
cepbl(VI). CepHucrass u cepHasi KUCJIOTBI M uX coiau. OcCOOEHHOCTH CBOMCTB
CepHOU KUCIOTHIL. [IpuMeHeHne cepol U €€ COEIUHEHNM.

A3zor. Haxoxnenue B mpupoje, CHocoObl MoiydeHus, (uU3nMuecKkue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTPUbl. OKCuAbl a30Ta. A30THUCTasl U a30THas
KHUCJIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeTMHEHUN. A30THBIE YI00OpEHUsI.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONydeHUs, (U3MUECKUE U
xumudeckue cpoictBa. Dochunbr u pochun. Oxcuast docdopa, dochoprHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHeie
yI00pEHHSI.

VYrnepon, HaxoXAeHHWE B TOpHpoAe. AJUIOTPONMHbIE  MOAU(PUKAINM.
du3nuecKkue U XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEUIECTB, OOPA30BaHHBIX
yriepoaom. Oxcupn yriepona(ll), okcun yriepoga(IV), yronpHas kuciora u eé
coliu. AKTUBUPOBAHHBIN yTojb, aacopOuus. DynnepeHsl, rpadeH, yriepojHbIe
HaHOTPYOKkH. [IprMeHeHre MPOCTHIX BEHIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHH.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MonydeHus, (Gu3udeckue u
xumudeckue cporictBa. Oxcun kpemuusi(IV), kpeMHHeBash KHCIIOTa, CUIIMKATHI.
[IpumeHeHue KpeMHus U ero coequHeHni. CTeKs0, ero nNojy4eHue, BUIbl CTEKIIA.

[Tonmoxenne MmeramnoB B Ileprponndeckoil cUCTEME XUMUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000J0YEeK aToMOB MeTauioB. OOmue
¢uznueckue cBocTBa MeTawioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMHUUECKUNA psAJ  HampsbkeHud  metamwioB.  OOImMe  CrocoOb
HOJTy4YEHUs METaJlJIOB: TUIPOMETAILTYPrusl, MUPOMETAILITYPIus,
anektpoMeramutyprus. Ilonsatue o koppo3uu MeramuioB. CrocoObl 3allMThl OT
KOPpO3UH.

O6mras xapaktepuctuka MetamuioB [A-rpymmel [lepuogmdeckoit cucTembl
XUMUYECKUX OJJeMeHTOB. Harpuihi u kanuil: mnonydenue, Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHEHUH.

O6mras xapaktepuctuka metaioB I[A-rpynmer [lepuonnueckoir cuctembl
XUMUYECKUX OJJIEMEHTOB. Marnuii u KajablUid: TonydeHue, (Quanyeckue u
XUMUYECKUE CBOMCTBa, MPUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COEAUHEHMUI.
XKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS!.



ATIOMHUHUI: TTONTyYeHUE, (PU3UYECKE U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA W €ro COeAuHEHUH. AMQOTEepHBIE CBOICTBA OKCHIA U
TUJIPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUSL.

OO6mras  xapakTepucTHKa MeETaIoB 1Mo0o4yHbIX moarpynm  (b-rpymm)
[Iepronnueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3znueckrue U XUMUYECKHUE CBOMCTBA XpoMma U €ro coequHeHuil. Okcuabl u
ruapokcuabsl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U auxpomarsl, HX
OKHUCIIUTENbHBIE CBOWCTBA. [lonyueHrne u npuMeHeHne Xpoma.

@u3nyeckue M XUMUYECKHE CBOMCTBA MapraHia W €ro COCAUHECHUM.
Baxwneiimme coequnenuss Mapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranua(VII). [lepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3nyeckre W XMMHUYECKHUE CBOMCTBA jKejie3a M ero coeauHeHuidl. OKCUIIbI,
ruapokcuasl u conu xeneza(ll) u xeneza(Ill). [Tonyuenre u npuMeHeHue xKene3a
U €ro CIUIaBOB.

Pu3nuecKrue 1 XUMUYECKUE CBOMCTBA MEIU U €€ coenqnuHeHuu. [lomyuenue u
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUN.

[uuk: momydenue, (U3MYECKMEe W XUMHYECKHE CBOWCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIAa U THIPOKCUIA IMHKA, TUIPOKCOKOMILIEKCHI IIMHKA. [[pumeHnenue
LIMHKA U €r0 COCTUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX IPEBPALLCHUN:
n3ydeHue oOpasloB HEMETAIJIOB, TOpeHHE cepbl, docdopa, Keme3a, MarHus B
KUCJIOPOJIe, HU3Yy4YECHHE KOJUIEKIMU «MeTamibl W CIUIaBbD), B3aUMOJICHCTBUE
MIEJTIOYHBIX M IIEJTOYHO3EMENbHBIX METAJUIOB C BOJIOM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), B3aUMOJICHCTBUE LIMHKA W JKelie3a C pacTBOpaMH KHUCIOT U
HIETI0Y€EH, KAaYECTBEHHBIE PEAKIIMY HA HEOPraHMYECKUE aHMOHBI, KATHOH BOJOpOAA
M KAaTHOHBbl METAJUIOB, B3aWMMOJCHCTBUE THUIPOKCUIOB AJIOMUHHUS WU IUHKA C
pacTBOpaMu KHCJIOT M IIEI0UYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1a4 MO0 TEMaMm
«anorensr», «Cepa u e€ coemuHeHus», «A30T u GHochop M UX COCIUHEHUS»,
«MeTaJibl rIaBHBIX NOArPYNy, «MeTamibl TOOOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOrO pa3BUTUA denoBedyecTBa. [loHsTHE
O HAy4YHbIX METOJAaX I[IO3HAHUS W METOJAOJOTMM HAy4YHOTO HCCIEIOBAHUS.
HayuHble mpuHIIMIIBI OpraHu3aliil XUMUYECKOTO TPOU3BOACTBA. [IpoMBIITIEHHBIE
CrocoObl TOTYYEHUsI BaXXHEUIIIUX BeIIeCTB (Ha MpuMepe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CTTOCOOBI MONYYEHUSI METAJIIOB U
CIUIaBOB. XMMMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH CPeAbl U €ro IOCICACTBUSA.
Ponp xumuu B o0ecrieueHny SHEPTreTUUeCKOil 0€30MaCHOCTH.

XumMuss U 300poBbe 4enoBeka. JlekapcTtBeHHwle cpencrtsa. llpaBuna
UCIIOJIb30BAHUS JICKAPCTBEHHBIX IpenapaToB. Poib XumMun B pa3BUTUU MEIULIVHBI.



XUMHUS TIUAIU: OCHOBHBIE KOMIIOHEHTHI, THUIIEBbIE H00aBKU. Ponb xumuu B
o0ecIe4yeHnu NUILEeBO 0€30MaCHOCTH.

Kocmernueckne u mnapgromepHbie cpencrBa. beitoBas xumus. Ilpasuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenapaToB OBITOBOM XMMHUHM B TOBCEIHEBHOU
AKU3HH.

XuMHSl B CTPOUTENBCTBE: BAXKHEHIIIUE CTPOUTENIbHbIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHus B CeNbCKOM Xo3siiicTBe. OpraHnyeckue U MUHEpaibHbIe yI00pEHUs.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KepaMHUKa.
Marepuansl 1 anekTpoHuku. Hanorexnomornu.

Pacuérusle 3amaun.

Pacuérel: Macchl BelecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OO0BEMY OJTHOTO W3 Y4YaCTBYIONIUX B PEAKIUHU BEIIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB MMEET NpUMecH, Macchl (00BhEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peakiuu, €clIM OJHO M3 BEIIECTB JAaHO B BHUIE pPAacTBOpa C OINpEAeIEHHON
MacCOBOM JIOJIEd pPACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIM W MOJISIPHOU
KOHIIGHTpAIIMM BEILIECTBA B pacTBOpE, MOJIM BBIXOJA MPOAYKTa pPEaKIUU OT
TEOPETUYECKHU BO3MOMKHOTO.

MexrpeaMeTHbIe CBS3H.

Peanuzammst  MEXNpeaMETHBIX  CBsi3ed TpW  HM3yYeHHH OOmed u
HEOpPraHU4YeCKOW XUMUM B 11 Kitacce OCyIIECTBIISETCA YEPE3 UCIIOIB30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U TMOHATHUM, MPUHATHIX B OTJEIbHBIX
pEeAMETaX ECTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTecTBEHHO-HAYUHbIC MTOHATHS: SABJICHUE, HAYYHBIA (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiIaccuuKaius, NepuoaUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCTIEPUMEHT, MOJIEJIb, MOJIEJIMPOBAHUE.

@dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUI YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, HJACAJIbHBIN Ta3,
(¢u3znuecKre BEIMUMHBI, €IMHULIBI U3MEPEHHUs, CKOPOCTb, SHEPTHsl, Macca.

buonorus: knerka, opraHusM, dKocucTema, onocdepa, Mmerabonm3M, MaKpo-
Y MUKPODRJIEMEHTBI, OCJIKHU, KUPbI, YTIE€BO/IbI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCBI.

TexHomorusi: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIrusi, CTPOUTEIbHbIC
MaTepualbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUINEBAsI MPOMBIIICHHOCTD,
dapmarieBTHUYECKAS MPOMBIILIJIEHHOCTb, IPOU3BOICTBO KOCMETUYECKHX



Iperaparos, IIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaoB, QJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI I10 XUMHNHA
HA YI'JIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B coorBercTBUM € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaMeTa «XHUMHs» Ha YpPOBHE CPEIHEro
o0miero o0pa3oBaHUS  BBIACICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
O0OYyYarOmMMUMHUCS POCCHMCKOW TPaKIAHCKONM HMJICHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOTPEJIETICHUIO; HAJIMYKE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmIMXcsi pPYyKOBOACTBOBATHCA
OPUHATBIMA B OOIECTBE TMpaBWIaMHU W HOPMAaMHU T[IOBEJCHUS;, HaJIU4YWe
IPABOCO3HAHMS, YKOJIOTMYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTh LIETIU U CTPOUTH
KU3HEHHBIE TUTaHBI.

JIuyHOCTHBIE pE3yJbTaThl OCBOEHUSA MpeameTa «XHUMHS» OTPaXKAIOT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIIBHOM M TMPaKTHUYECKON JeATEeIbHOCTU
00y4JaroIIMXcs B MPOIECCE peau3aiii 00pa3oBaTENbHOM e TeIbHOCTH.

JIuyHOCTHBIE pPE3yNbTaThl OCBOCHUA TNpeaMeTa «XHUMUS»  OTpaxaror
c(hOpMUPOBAHHOCTb OIBITA [MO3HABATEILHOM M TPAKTUUECKON JeATeTbHOCTU
oOydJaromuxcsi B Mpolecce peain3ainuu 00pa3oBaTeIbHON JEATEIIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaskaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIMMHUCA CBOUX KOHCTUTYIITMOHHBIX TIPaB M 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOMOPSIKY;

NPEACTAaBICHUSA O COLUMAIbHBIX HOpPMax H NpaBUWIaX MEKIUYHOCTHBIX
OTHOIIEHUM B KOJJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3/IaHUU
y4eOHBIX MPOCKTOB, PEIICHWH YYCOHBIX M IMO3HABATEJbHBIX 3aJ1ay, BBITOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHBIX BUIOB YU4EOHOH JAesSTEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMSA:

IEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTM TEOPUH M IMPAKTUYECKOIO
OPWIOKEHHUSI XUMHUH, OCO3HAHUA TOrO, YTO JAHHbIE HAYKHM €CThb pe3yJbTar
JUIMTETTLHBIX ~ HAOMIOACHUHM, KPOIMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPy/ia YY4EHBIX U MPAKTUKOB;



WHTEpEeCa M TO3HABATEIBHBIX MOTHBOB B TMOJYYECHHUU U TOCIEAYIOIIEM
aHajau3e MH(OpPMAIIMKU O MEPEIOBBIX JIOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XHMHWH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHM S, STUYECKOTO TOBEACHUS;

CITOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSI3aHHBIC C XMMHUYCCKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJEHUE U TMOCTYIKH CBOMX TOBApHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCJIEICTBUN
MOCTYIIKOB,;

4) dpopMHUpoOBaHUS KYJIbTYPbI 3I0POBbSI:

MOHMMAaHUSl IIEHHOCTEH 370poBOro W Oe3omacHOro o0pasza JKHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOIO OTHOIIEHHSI K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOto/ieHuss TpaBui O€30MacHOro OOpalieHusi ¢ BEUIeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU, B TPYJIOBOU IESITEIbHOCTH;

MOHUMAHMSI LEHHOCTH TPaBUJ HHAMBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCNEACTBUN W HEMPUSATUS BPEAHBIX MPHUBBIUEK (YHMOTpPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KypEHUsI);

5) TPy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKON
JESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JAPYrUX BHJAAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PEUICHUM MPAKTUUYECKUX 3ajad
COIMAIbHOM HAINPaBJIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);

MHTEpeca K MPAaKTUIECKOMY HM3y4YeHHUI0 MPodeccuil pa3IudHoro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHSI MMPEIMETHBIX 3HAHUH 10 XUMUH;

YBOXEHUS K TPYAY, JIOJSAM TpyJa U pe3yJibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HWHIWBUIYAIbHOW TPaeKTOPUU
oOpa3zoBaHus, Oyaymied mpodeccur W peaau3anuu COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0rM4ecKOro BOCTIMTAHNS

IKOJIOTHYECKHU I1E€71€CO00Pa3HOT0 OTHOIIEHUS K NPUPOJEC KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAaHHMS TJIO0AJTBLHOIO XapakKTepa AKOJOTMYECKUX MpOoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOTHON U COIIMAIIBHON CPEJIbI;



OCO3HAaHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTWKEHUN XUMHH IS
pELIeHHs] BOMPOCOB PAllMOHAIBHOr0 MPHUPOI0NOJIb30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, TMPUHOCIIIUX BpEI OKPYXKaroleu
OPUPOJHON Cpeie, YMEHUS MPOTHO3HPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
NOCJIEICTBUS NMPEAIPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HAJIMYUS Pa3BUTOIO IKOJIOIMYECKOr0 MBIIUICHHS, SKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJIE€HHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHKATHBHOM M COLMAJIIBHOM
IpPaKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJAEOJIOTUU
xemodooun;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMAaHUSl CHEeUU(PUKA XUMHUM KaK HAyKd, OCO3HaHUS €€ pojid B
(bOpMUPOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUs: 00 OKPYXKAIOIIEM MHUpE Kak O €IMHCTBE MPUPOABI U YeOBEKa, B
MO3HAHUHM TPUPOIHBIX 3aKOHOMEPHOCTEH W pelIeHUHu MpoOJIeM COXpaHEHUS
MPUPOAHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHH Uil  COBPEMEHHOMU
UUMBWIN3ALUMKA: B €€ TyMAaHHCTHYECKON HANpPABIEHHOCTH W BaXHOW pOJIH B
CO3JaHWM HOBOW 0a3bl MaTEPHAILHOW KYJIbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSL YEJIOBEUYECTBA — CHIPbEBOM, HHEPrEeTHUECKOMH,
MUIIEBOM M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTHHM MEJIMIIMHBI, 00€CIIeYeHUN
YCIIOBUH YCHEIIHOTO TPyJa U 3KOJOTHYECKH KOM(OPTHOM KU3HU KaXKJIOTO 4JIeHa
0011eCcTBa;

€CTECTBEHHO-HayYHOW TI'pPaMOTHOCTU: [OHUMAaHUS CYIIHOCTH METO/OB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh
MOJTydaeMble 3HAHMS JIJIS1 aHAIN3a U OOBSICHEHUS SIBJICHHUM OKPYXKAIOIIETO MUpPA U
MIPOUCXOMSIINX B HEM U3MEHEHMI, YMEHHUS J1eJ1aTh OOOCHOBAHHbIE 3aKJIIOYEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOLIMXCS JAaHHBIX C ILEJbI0 MOJXYy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYaIIHAX;

MHTEpPECA K MO3HAHUIO, UCCIIEI0BATENIbCKON JESATENBHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B Pa3IMYHBIX cepax MpoPpecCuoHaIbHOU
JESITEIILHOCTH.



METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrPaMMBbI MO XMMHUW Ha yYPOBHE
CpeHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS dbopMHUpOBaHUS ~ MHPOBO33PEHHUS OO0 yJaroImxcs
MEXIUCITUTUITMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIINE
[IEIOCTHOCTh HAYYHOH KapTUHBI MHpa U CHenu(HKy METOJO0B TO3HAHUS,
UCIIONIb3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBIICHUE,
MPOIIeCC, CUCTeMa, HAYIHBIM (paKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIENOBAaHNE, HAOMIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIC YU4eOHBIC NEHCTBUS (IMO3HABATENbHBIE, KOMMYHHKATHBHbIC,

pEryJIATUBHEIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBEHON
TPaMOTHOCTH U COITUATHFHOW KOMIIETSHITMHN 00y4JarOIINXCS;
CIIOCOOHOCTH o0y4Jaronuxcs UCIIOJIb30BaTh OCBOCHHBIEC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHHUS M YHUBEpPCAJIbHBIC y4EeOHBIC
JIEUCTBUSA B IMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJISTUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAIbHBIE YUeOHbIe 1eHCTBUS

1) 6a3oBble JJOrHYecKHe AeHCTBHUS:

CaMOCTOSITeTbHO  (OopMynMpoBaTh U aKTyaIM3UpPOBaTH  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEJIU JCATEeIbHOCTH, 3ajJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTHIKEHUS, COOTHOCUTH PE3YJIbTAaThl ACATEIBHOCTH C ITOCTABJICHHBIMU 1IETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOI'O MBIILICHHUS:
BBIJICTISATh XAPAKTEPHbIC MPU3HAKU TMOHSITUA U YCTAHABIMBATh UX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHUS U KPUTEPUU HJI KiIacCU(PUKAIMU BEIIECTB U
XMMUYECKUX PEAKIIUM;

YCTAHABJIMWBATh MPUYMHHO-CICJACTBEHHBIE CBA3U MEXKAY HM3Yy4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHIAYKTUBHbBIC, JCAYKTUBHBIC, IIO
aQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUST B pacCMaTPUBACMBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKIIFOUCHHUS;

NPUMEHATh B MPOLECCE MO3HAHUS UCIOJIb3YyEMbIE B XUMUU CUMBOJUYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIBHBIE TIPEACTABICHUS — XUMUYECKUMA
3HaK (CHMBOJI) DJIEMEHTa, XHMH4YecKass ¢opMysa, ypaBHEHHE XUMHUYECKON



peakiuu — TMPU PEUICHWH Y4YEOHBIX TMO3HABATENbHBIX M TMPAKTUYECKHX 3ajad,
MIPUMEHSITh Ha3BaHHBIC MOJICIbHBIE TIPEACTABICHUS JIJIsl BBIABICHUSI XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a30BbIe HCCJIEA0BATEILCKIE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peakuuii;

(GbopMynMpOBaTh LIEJU U 33/1a4l UCCIEA0BaHMS, UCIIOIBb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENbHO C(HOPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKJCHUIA;

BJAJ€Th HAaBBIKAMHU CAMOCTOSITENIBHOIO IJITAHUPOBAHUS M IMPOBEACHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMs HAOJIOJATh 332 XOJAOM
IpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIHpOBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTU PE3YIbTATOB UCCIIEIOBAHHUS,
COCTaBJISITb 0OOCHOBAHHBINA OTYET O MPOACIaHHOM paboTe;

npUOOpeTaTh OMBIT YYEHWYECKOHW HCCIIENOBATEIbCKOW W MPOEKTHOM
JESITeNbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJIOB pEHIEHUS MPaKTHUYECKHX 3aJad, MPUMEHEHUIO pPAa3IUYHbIX
METOJIOB MO3HAHUS.

3) padora ¢ undopmanmeii:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HMCTOYHUKAX wuHpopManuu (HAYyIHO-
MOMyJIsipHasl JIUTEpaTrypa XUMUYECKOIO COJEp)KaHMs, CIpPaBOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MHPOPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IpEACTaBICHUSA, KPUTHYECKHU OLICHHUBATH eé JOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTD;

(GopMynHpOBaTh 3aMpoChl U NPUMEHATh PA3IUYHBIE METObI MPU TMOUCKE H
orOope wuHpoOpMaMK, HEOOXONMMOW HJisi BBIMOJIHEHUS Y4YEOHBIX 3ajaau
OIPENEIEHHOrO THUIIA;

nprOOpETaTh OIBIT MCHOJIL30BAHMS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUN U PA3JIUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MpEACTaBICHUS
uHbopMaIu (CxeMbl, rpaduKu, JTUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3BIK B KAayecTBE CpeAcTBa NpH paboTe cC
XUMUYECKOM uMHGpOpMaIMel: TPUMEHSATh MEXIpeAMETHbIe ((Hu3ndeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (OpMYJibl, a00peBUATYpbI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHMMBOJIMYCCKHC CPCACTBA HAI'JTLITHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1CCTBHUA:



3aJ1aBaTh BOMPOCHI 110 CYHIECTBY 00CYKIaeMON TEMbI B XO/I€ JUAJIOra U/Win
JIUCKYCCHH, BBICKAa3bIBaTh UJI€U, POPMYIUPOBATH CBOU MIPEIOKEHUS
OTHOCHTEIIBHO BBINIOJHEHMSI IPEIOKEHHON 3a/1a4H;

BBICTYIAaTh C TPE3CHTAIMEH pe3ybTAaTOB IMO3HABATEIILHOW JESITEIbHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHITTOJTHCHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTHUYESCKOW PabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTn3allii yIeOHOTO MPOeKTa, U GOPMYIUPOBATH BHIBOIBI
o pe3yJibTaTaM TPOBENEHHBIX HCCIENOBAHMM MYTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

PeI‘yJ]HTI/IBHLIe YHUBEPCAJIBLHLIC yqeﬁnme I[eﬁCTBHH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIIATH CBOX IT0O3HABATEIBHYIO
NEATENBbHOCTh, Oompenenss €€ Lenu M 3ajJadd, KOHTPOJIMPOBaTh M II0 Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh NpejaraeéMblii aJIrOpuTtM JACHUCTBUH INpuU
BBITIOJITHEHUM Y4eOHBIX M UCCIEAOBATENbCKUX 3a7ad, BbBIOMpaTh Hauboliee
3¢ (EeKTUBHBIN CHNOCOO UX pEHIeHHs C YYETOM IMOJIyYEHHS HOBBIX 3HAHUM O
BEIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYUIIECTBJISTh CaMOKOHTPOJIb JEATEIbHOCTM Ha OCHOBE CcaMoOaHaiu3a |
CaMOOLICHKH.

INPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOrPaMMBbI 110 XUMHUH Ha YIIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHHs BKIIOYAIOT cHElU(pUYECKUE
JUTsl y4eOHOT0 npeameTa «XUMUs» HaydHbIe 3HAHUS, yMEHUS U CIIOCOOBI JIEHCTBUIMA
M0 OCBOCHHUIO, MHTEPIPETALMU U MPEoOpPa3OBaHUIO 3HAHUM, BHUIIBI JESITEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHWS M NMPUMEHEHUIO 3HAaHUM B Pa3IUYHbIX y4E€OHBIX
CUTYyalUsIX, a TAKKE B PEAJIbHbIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMUEN. B
nporpaMMe N0 XUMHUH MPEIMETHBIE PE3YIbTAaThl MPEACTABICHBI MO TOAaM
U3YYEHUS.

10 KJIIACC

[IpenmeTHble pe3ynpTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXKaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYCHUH OPraHUYECKOi
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ PoJid B 00ECHEYEHUU YCTONYHBOTO
Pa3BUTHUS YEIOBEUYECTBA B PEUICHUM MPOOJIEM IKOJIOTUYECKOM, SHEPreTUYECKON U



MUIIEBOM 0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B o0ecrieyeHuun PalOHAIIBHOTO
MPUPOAOIONb30BaHNs, B (OPMHUPOBAHMKM MHUPOBO33PEHUS MU OOIIEH KyJIbTYphI
YelloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CpELE;

BJIAJICHNE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOMOJIArarIINE MOHATHS — XUMUYECKUM DJIIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAA
obojouka aroma, s-, P-, Od-aTomMHBIC OpOWMTANIM, OCHOBHOC W BO30YKIAEHHOE
COCTOSIHUA aToma, THOpUAM3anus aTOMHBIX opOuTaned, HWOH, MOJICKYJia,
BAJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIN CKeeT, QyHKIIMOHATbHAS
rpynmna, pajaudkall, CTPYKTypHbie (QopMylbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIC), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHAasl (FeoMeTpUYecKas,
ONTHYECKAs), HM30MEpPbl, TI'OMOJOTMYECKHA psJl, TOMOJOIH, YIJIEBOJOPOIBI,
KHCIJIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COCOUHEHHS, MOHOMED, IMOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuii 3akon . WM. MenueneeBa, TeOpusi CTPOEHUST OPraHUYECKUX
BemiectB A. M. bytnepoBa, 3aK0OH COXpaHEHUSI MACChl BEUIECTB, 3aKOH COXPaHEHHUS
U TpEBpallleHUsT JHEPTHMH TMPU XUMHUYECKUX PEeaKIHusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHWs, JIEXKallue B OCHOBE
IMOHUMAaHHS MPUYUHHOCTA U CUCTEMHOCTH XMMHUYECKUX SBJICHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHUYECKUX pEaKIui, TEPMOJUHAMUYECKUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX NPOTEKAHHUs, O B3aUMHOM BJIMSIHUM aTOMOB M T'PYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekTsi, opuentantsl [ u Il poma);
(akTONMOTNYECKUE CBEACHHS O CBOICTBaX, COCTaBe, IMOJYYCHHU U OE30MacCHOM
HCIOJIb30BAaHUU BAXKHEWMIMX OpPraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKOU
NEATENbHOCTA  4YeJNOBEKa, OOMIMX  HAay4YHBIX  OPUHIMIAX  XHMHYECKOIO
NpPOU3BOACTBA (Ha PUMEpE NMPOU3BOJICTBA METAHOIA, TEPEpadOTKU HEPTH);

c(hOpMUPOBAHHOCTb YMEHUM: BBISIBISATh XapaKTEPHBbIC MPU3HAKU TOHSITHIA,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME NOHATHA NPHU
OMMCAHUU COCTaBa, CTPOECHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHNUI;

c(hOpMHPOBAHHOCTH YMEHUI:

VCIIOJIb30BATh XUMUYECKYI0 CHUMBOJIMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (DOPMYIT OpraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUsI XMMUUYECKUX PEAKLUUU U PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTABJICHUSA
ANIEKTPOHHOIO OajllaHca »ATUX pEeaKlUil, peakiuil HOHHOro oOMeHa MyTEéM
COCTaBJICHUS MX IMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUM;



W3TOTABJIMBATh MOJIETTM MOJIEKYJl OPTaHUYECKUX BEHIECTB ISl WIITIOCTpAIIU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAJICKHOCTh HU3YUYEHHBIX
OPraHMYeCKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K ONpeAeIEHHOMY
KJacCy/Tpynne COeANMHEHWH, JaBaThb UM Ha3BaHHUS [0 CHUCTEMaTUYECKON
Homenknarype ([UPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS JISI OTIAEIBHBIX
MPEJACTABUTENICN OPraHMYECKUX BEIIECTB (STWJICH, alleTWUJICH, TOJIYOJI, TJIMIICPUH,
ATWICHIJIUKONb, (eHOoN, (opManbJerul, ameTanbIerujl, aleToH, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAS, OJIEMHOBAS, MATbMUTHHOBAST KUCIIOTHI,
[JIAIIAH, ajJaHWuH, MaibTo3a, (PpyKTO3a, aHWINH, MUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHHUSI OIpPEACNHATh BUJ XUMHUYECKOW CBS3U B
OPraHUYECKUX COCIUHECHUAX (KOBAJICHTHAas W WOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHSTh IMOJIOKEHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa st 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS,

chOpMUPOBAHHOCTb ~ yYMEHUW  XapakKTepu3oBaTb  COCTAB, CTPOCHHUE,
bu3nUecKkue M XMUMHYECKHE CBONCTBA THUIMYHBIX MPEICTaBUTEIEH pa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKAJIMEHOB,
AJKUHOB, apPOMATHYECKUX YIJIEBOJAOPOAOB, CIUPTOB, albJErMAOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHUHOKHUCIIOT, OCJIKOB, YTJIEBOJOB (MOHO-, JIU- W TIOJUCAXapujoB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b ~ MEXKAY HHUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKUX PpEAKIHH C WCIONB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh yMEHHUS TOJATBEPXKIAaTh HAa KOHKPETHBIX MpPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COSTUHEHUN OT
KPaTHOCTH U TUIA KOBAJIEHTHOU CBSA3U (G- U T-CBSA3M), B3AUMHOI'O BJIUSIHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUYHUKHU YIIIEBOJOPOIHOTO
CeIpbsi  (HedTh, NPHUPOAHBIN Ta3, VYroib), CIOCOOBI €ro mepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE NPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUM O E€CTECTBEHHO-HAYYHBIX
METOJIax MO3HAHUS — HAOJIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUH, SKCIIEPUMEHTE
(pea’bHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TU 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MPUMEHSATD OCHOBHBIE ornepaiuu
MBICTTUTEILHON JEATeTbHOCTH — aHAJM3 U CHHTE3, CpaBHEHHE, 00O0OIleHHE,



CUCTEMATHU3alINIO, BBIABICHUE NPUYMHHO-CIEACTBEHHBIX CBS3€U — JJISl M3YUYEHUS
CBOWCTB BEIIECTB U XUMHUECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUU: BBISBIISATH B3AaUMOCBSI3bh XUMUUYECKUX 3HAHUM C
HNOHATUSAMHU WU TPENCTABICHUAMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTH MATE€pUAIbHOTO E€IUHCTBA MHpA,
WCIIOIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHM JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(OPMHPOBAHHOCTh YMEHMI: TMPOBOAUTH PACUYETBl MO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUN C UCTIONBh30BAHUEM (PU3UUYECKUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX
BEILIECTBA C KOJMWYECTBEHHOM CTOPOHBI: PACYETHl MO HAXOXKIACHUIO XUMHUYECKOU
(dbopMyIbl BeliecTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKUX DJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TIIO3UIMHA  DKOJOIrMYEeCKOM  O€30IIaCHOCTH  IIOCJIEACTBHS  OBITOBOH U
POU3BOJICTBEHHONW JEATEIbHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKon
BEIIECTB, UCIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
poOJieM B CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENIBPHO IUIAHUPOBATh M IIPOBOJUTH
XUMUYECKUN DKCIEpUMEHT (MOJMydeHHEe W M3YUYEHHE CBOMCTB OpPraHMYECKHX
BEIIECTB, KAYECTBEHHbIE PpEAKIHUHU YIJIEBOJOPOJOB pPA3JIMUHBIX KIACCOB U
KUCJIOPOJICOJECPKAINX OPraHUYECKUX BEHIECTB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/lady MO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM MPABUI
O6e3omacHoro oOpamieHusi ¢ BeHleCTBaMU H JIA0OpAaTOpPHBIM 00O0PYIOBAHUEM,
dbopMynHpoBaTh 1€ HUCCJCNOBAHMS, NPEICTABIATh B pa3IudHON (dopme
PEe3yJIbTAThl SKCIIEPUMEHTA, AHAIU3UPOBATH 1 OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUM:

cOOJTI0/IaTh TIPAaBWJIa HKOJIOTHYECKHU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTA B LEIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKAIOIIEH
IIPUPOTHOU CPEeIbl U JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS,

OCO3HABaTh OINACHOCTh TOKCHYECKOTO JEWCTBHUS Ha >KUBbIE OpPraHU3MBbI
OINpEeNIENEHHBIX OPTaHUYECKUX BEUIECTB, MOHUMas cMbIc nokaszatens [1/K;

aHAJTM3UPOBATH 11€1€CO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MIPOMBINLJIEHHOCTH U B OBITY C TOUKU 3PEHUSI COOTHOIIIEHUS PUCK-TIONb3a;

c(OpMHPOBAHHOCTh YMEHHUI: OCYIIECTBIIATH II€JICHANIPABICHHBIM MOUCK
XUMHUYECKON MH(GOpPMAINK B PA3IMYHBIX UCTOYHHUKAX (HAy4YHAsl U y4eOHO-HayqHAs
JUTEepaTypa, CpencTsa MaccoBoil nHGopmauuu, MIHTepHeT u npyrue), KpUTUYECKH
aHAJTM3UPOBATh XUMUUYECKYI0 MHPOPMAIIMIO, TiepepadbaThiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C ITOCTaBJICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIass U HeopraHudeckas
XUMHS» OTPaXKaroT:

c(OpMHPOBAHHOCTh TNPEJACTABICHUN: O MaTepUaIbHOM €JIMHCTBE MHpa,
3aKOHOMEPHOCTSAX M II03HABA€MOCTH SIBJICHUM NPUPOJBI, O MECTE U 3HAYEHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ pOJIM B OOECIEUEHUU YCTONYUBOIO
pa3BUTHUS, B pEHICHUU MPOOJEeM SKOJOTMUECKON, DHEPreTUYeCKOW M MHIIEBOM
0e30MacHOCTH, B PA3BUTUM MEAMUIMHBI, CO3JaHUM HOBBIX MaTEpUAIOB, HOBBIX
HMCTOYHUKOB SHEPTHUH, B OOECIEYCHUHM PAIMOHAIBHOTO MPHUPOIONOIH30BAHUS, B
GbopMHUpPOBAaHUM MHPOBO33PCHHUSI W OOIMIEH KyJIbTypbl YEIOBEKa, a TaKkKe
HKOJIOTHYECKM OOOCHOBAHHOI'O OTHOILIEHHUSI K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIMe TMOHATUS — XUMHYECKHH DJJIEMEHT, aToM, SApO aTroma,
M30TOIIbI, IJICKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aToMHBIE OpOMTAIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUS aToMa, THOpUIW3aIUs aTOMHBIX OpOWTaliei, WOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb  OKUCJICHHS,
XUMUYECKasi CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCcKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHYECKash pPeakius, pacTBOpP, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAs JHCCOLMAIMS, CTENEeHb JUCCOLMALINH,
BOJIOPOJIHBIN TIOKAa3aTeb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIIOBOW dddexT
XUMHYECKOW PEaKINH, CKOPOCTh XMMHUYECKON PEAKIINU, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHs DIIEKTPOIUTHUYECKOW JTUCCOIMAINU, MEPUOJUYECKUN
3akoH J[.1. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUSI U
MPEBPALICHUS] SHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3bIK
XUMUH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKallMe B OCHOBE MOHUMAaHHUS
IPUYMHHOCTH U CHCTEMHOCTH  XHMHWYECKUX  SIBJICHHUMW;  COBPEMECHHBIE
MPEJCTABICHNUSI O CTPOCHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEACTaBJICHUS O MEXAaHU3Max XHUMHYECKUX
peakiui, TEpMOJWHAMUYECKMX W KHHETHUYECKHX 3aKOHOMEPHOCTSX  HX
IIPOTEKAHUSA, O XMMHUYECKOM PaBHOBECUM, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(aKTOIOrM4YeCKUe CBEIECHMSI O CBOMCTBAX, COCTaBe, MOJYy4YEHUU U O€30macHOM
UCIIOJIb30BAHUU BAKHEUIIIUX HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATENbHOCTA  4YEJNOBEKa, OONIMX  HAYYHBIX  MPUHIUIAX  XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTb YMEHUM: BBISIBISATh XapaKTEPHbIE MPU3HAKU TOHSITHIA,
YCTAHABIUBATh UX B3aUMOCBS3b, MCIOJIb30BATH COOTBETCTBYIONIME MOHATUS HPU
ONMCAaHUU HEOPIraHUYECKUX BEILIECTB U UX IPEBPALICHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocTaBieHus (opMysn BEIIECTB M  YPAaBHEHMM  XUMHUYECKUX  pEaKIUH,
cuctematuueckyro HoMeHkinarypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTIECIbHBIX
BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX, BHJ XUMHUYECKON CBSI3M (KOBAJICHTHAs,
MOHHAs, METaJUInYecKas, BOJOpPOAHAs), THUIN KPUCTALIMYECKON PpEETKU
KOHKPETHOT'O BEUIECTBA;

c(OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M W THUIA KPUCTAUIMYECKOM PEMIETKH, OOMEHHBIM H
JIOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMUPOBAHHOCTb ~ YMEHHMH:  KJacCU(PUUUPOBAaTh:  HEOpraHUYECKHE
BELIECTBA I10 UX COCTaBY, XUMHUYECKUE PEAKLMU 1O PA3JIMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakiuu, WU3MEHEHUIO
CTENEHEH OKHCIEeHUS JJIEMEHTOB, OOpaTHUMOCTH, YYacTHIO KaTajau3aropa u
JpYyTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHUS U KPUTEPUU JUIS KilacCU(UKALIUU
M3y4aeMBbIX BEIECTB U XMMUYECKUX PEAKLNN;

c(hOpMHPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPUOJNYECKOro 3akoHa /l.
N. MenneneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO0, O0BICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

cOpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaThb JIIEKTPOHHOE CTPOCHHE
aTOMOB W MOHOB XUMHYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO NEPUOMIOB
Ilepuonnueckoin  cucrembl  J.MI.  MengeneeBa,  uUCIONB3YyslT  MHOHATHUSA
«QHEPreTHYECKUE YPOBHHY», «IHEPTETHUYECKHE IMOIYyPOBHW», «s-, P-, O-aToMHBIE
opOuTaan», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKHUE COCTOSIHHUSI aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHUM no mnepuogaMm u rpynmnaMm  Ilepuonunueckoin cucremsr J[. .
MeneneeBa, BaJleHTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHUSA
UX JIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  IOATBEPXKAAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHMMH BEIECTBAMHU C
ITIOMOIIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

c()OpMHPOBAHHOCTh ~YMEHHUSI PACKpbIBATh CYHIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOro OajaHca
ATUX peakUui; peakuuid HOHHOrO OOMEHa IMyTEM COCTaBJIEHUS WX TMOJHBIX U
COKpPalIEHHBIX  HOHHBIX  yPAaBHEHHWM;  peakuud  THUOPOJIN3A;  PEAKLIHU
KOMILIEKCO00pa3oBaHusl (Ha MpUMeEPE T’IPOKCOKOMIIEKCOB [IMHKA U aTFOMUHUA);



c(OpMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTU TPOTEKAHUS
XUMHYECKUX PEAKIHH ¢ y4éTOM HMX DHEPTeTUYCCKUX XapPaKTEPUCTHK, XapaKTep
U3MCHEHHUS CKOPOCTH XHMHYECKOW pEaKIMU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAaKXKE XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS MO/1 BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle [Ilarense);

c(OpMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHUMHYECKHE PEaKIIUH,
JeKAIEe B OCHOBE NPOMBIINLICHHOTO TOJYYCHHS CEPHOW KHCIOTBI, aMMHUaKa,
oOlIyMe Hay4yHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 1€IeCO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBINIJIECHHOCTH M B OBITY C TOYKHU
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(OpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUM O MeToAax Hay4YHOTO
MO3HAHUS SIBJICHUM TNPUPOJBI — HAONIOJCHUE, W3MEPEHHE, MOJECIUPOBAHHUE,
AKCIIEPUMEHT (pPEaIbHBIA W MBICIICHHBIH ), HCTIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS IPUMEHSTHh 3TU 3HAHUS MPU SKCIICPUMEHTAILHOM HCCIICOBAaHUHU BEIIECTB
U I OOBSCHEHUS XHMHUYECKUX SIBJICHUW, HMEIONMX MECTO B TPHUPO/IE,
PAKTUYECKON IEITETLHOCTH YEJIOBEKA U B MIOBCETHEBHOMN KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISABIISATH B3aUMOCBS3b XUMHUUYECKUX 3HAHHUUA C
MOHATUSMUA W TIPEJICTABICHUSAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOT'O TOHUMAaHUS MaTePUATBHOTO SIMHCTBA MHPA;

c(OpMHPOBAHHOCTh YMEHHS TPOBOAUTH pPACUYETHl: C MCIOJIb30BaHUEM
MOHATUH «MacCOBasi JIOJS BEIIECTBA B PAaCTBOPE» M «MOJISIpHAST KOHIICHTPAIIHS,;
Macchl BellecTBa Uiau 00bEMa raza o U3BECTHOMY KOJHUYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOT'O U3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIoBoro sddexra
peakiuu; 3HA4YE€HUS BOJOPOJHOIO TOKA3aTessi pacTBOPOB KHUCIOT M MIENOYEH ¢
M3BECTHOM CTEMEHBI0 JUCCOMMAIMKN; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIIMU, €CIM OJHO W3 HMCXOMHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C
OTpeIeIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(uMeeT TpUMECH); JOJU BBIXOJA MPOJIYKTAa PEaKIMH; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IIAHUPOBATh W IPOBOJIUTH
XUMUYECKUH  JKCIEpUMEHT  (NPOBEACHHE  peakluii  HMOHHOro  oOMeHa,
MOJITBEPKICHNE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEACIICHUE
CpeIbl pPacTBOPOB BEMIECTB C TOMOINBI0 HWHAMKATOPOB, HW3yYEHWE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKIUU, PEIICHHUE
AKCIIEPUMEHTATIBHBIX 3a7ay 1o Temam «Metame»y u  «Hemeramnei») ¢
COOTI0IEHEM TMpaBuUil 0€30macHOrO0 OOpaIeHUs ¢ BEIIeCTBAMH M JIA0OPaTOPHBIM
o0opynoBanueM, GOpMyIUpPOBaTh 1€Jdb HUCCIENOBaHUSA, NPEACTABIATh B
pasnuyHON (opMe pe3yabTaThl AKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHWBATH WX
JIOCTOBEPHOCTb;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIIOIATh TIPAaBUIIA MOJIH30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O000pyAOBaHUEM, OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUHM C MHCTPYKIUSMH IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, HKOJIOTMYECKHU I1€J€CO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JEATETbHOCTA B LESAX COXPAHEHHSI CBOErO 3/I0POBbS, OKPYKArOLIEeW MPUPOIHON
Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOrO pa3BUTHsS, OCO3HABaTh OIMACHOCTh
TOKCHUYECKOTO JEUCTBHUSI HA YKUBBIC OPTaHU3MBI OINpPEACIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHUMas cmbich nokazarens [1/1K;

c(OpMHPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IIeJICHANPABICHHBIM IOUCK
XUMUYECKON nH(pOopMalnu B pa3IM4HbIX UCTOYHUKAX (HAy4yHasl U y4eOHO-Hay4HAast
JUTEpaTypa, CpencTBa MaccoBor MHpopManuu, HTEpHET U npyrue), KpUTHYECKH
aHAIM3UPOBATh XMMHUYECKYI0 MH(OpMaInio, nepepadbaTsiBaTh €€ U UCIONIb30BAThH
B COOTBETCTBHH C ITOCTaBJICHHON yUeOHOM 3a1aueii.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoauuecTBo yacos JIEeKTPOHHBIE
Ne HaumenoBaHue pa3aesioB U TeM (uudgposbie) JonmosHuTebHAS
Konrpouabnubie = IIpakrnueckue
n/n NMPorpamMMbl Bcero oOpa3zoBareiibHble | UHOpPMaNUsA
padoThI padoThI
pecypchbl
Pa3nes 1. TeopeTnueckne 0CHOBbI OPraHMYecKOil XMMHU
[IpenmeT opraHuYeCcKON XUMUH.
11 Teopus cTpoeHHsT OpraHUYECKUX 8
coenuHeHuit A. M. bytneposa
Uroro no pazneny 8
Pa3nen 2. YriieBoaopoasl
21 [IpenenbHbIE YTI€BOIOPOABI — 5
' aJIKaHbl, [IUKJIOAJIKAHBI
HenpenenbHbie yriieBogopos!:
29 pen yr. 10poa 14 1
AJIKEHBI, aJIKaINEHBI, AJTKUHBI
53 ApoMaTuieckue yriieBoA0pOIbl 8
' (apeHsr)
24 [IpupoaHbie HICTOYHUKH 4
' yIJI€BOJIOPOAOB U UX MepepadoTka
l"anorennpon3BoIHbBIE
25 P 4 1
YIJIEBOAOPOAOB
Hroro no pa3neny 35
Pa3nen 3. Kuciopoacoaep:xkamme opranndeckue coeTHHEHUsI
3.1 Cruptel. deHon 11 1




KapOoHunsHBIE COCTMHEHUS:
3.2 anpJeruabl U KeTonsl. KapOoHOBEIE 21
Kuca0Thl. CriokHbie 3gupsbl. JKupsbl

3.3 Yriesoasl 9
Hroro no pazneny 41
Pasnen 4. A3orcoaep:kaiiue Oprannveckue coeTmHeHus!

4.1 AMUHBI. AMUHOKHCITOTHI. benku 12
Htoro no pazneny 12

Pazgen 5. BoicokoMoJieKy /IsipHbIe COeMHEHUS

5.1 BricokOMoOEKyIsIpHBIE COETUHEHMS 6

Hroro no pazaeny 6

OBILIEE KOJIMYECTBO HACOB I10

[NPOI'PAMME 102




11 KJIACC

KonuyecrBo yacos JIeKTPOHHbIE
HanmeHnoBanue pa3jaejioB ¥ TeM (uudposrbie) JlonoyiHUTE ILHASA
Ne n/m Konrponbusie | Ilpakruyeckue
MpOrpamMMbl Bcero o0pa3oBaTesJbHbIe = HH(pOPMaLHUs
padoTsbI padoThI
pecypchbl
Pasjnen 1. TeopeTuueckue 0OCHOBbI XUMHU
Crpoenue atoma. [leproguueckuii
11 3akoH u [lepuonnueckas cuctema 9
' XUMHYECKHX d1eMeHToB J]. 1.
Menneneena
12 Crtpoenue BeniecTna. 1 1
MsorooGpasue BelecTn
1.3 XUMHUUECKUE PeaKIIuI 19 1 3
Hroro mo pa3neny 39
Pasjnen 2. Heopranuveckasi Xumusi
2.1 Hemeramnnsl 31 1 3
2.2 MerTarns 23 1 2
Hroro no pazneny 54
Paszpnen 3. XuMus u Ku3Hb
31 MeTo/1p1 MO3HAHUS B XUMHUU. 9
' XUMHS ¥ KHU3Hb
Hroro mo pa3neny 9
OBIIEE KOJIMYECTBO HACOB I10 102 4 8
[MPOI'PAMME




HNOYPOYHOE INTAHUPOBAHUE
10 KIJACC

Ne
n/n

Tema ypoka

Koun4yecTBOo yacoB

Bcero

KonTpoabnsbie
padoTbI

IIpakTHyeckune
padoTbI

Jlara
U3yYeHu st

JIeKTPOHHbIE
uu@posbIe
o0pa3oBarejibHbIE

pecypcbl

[IpenMeT 1 3HaUEHHE OPraHUYECKOU
XUMUH, IPEACTABICHUE O MHOTOO0Pa3uu
OPraHUYECKUX COCTUHEHUIN

DJEKTPOHHOE CTPOCHHE aToMa yriepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSTHHUS).
BaseHnTtHbie BO3MOXKHOCTH aTOMa yriiepoaa

XUMHUYECKas CBA3b B OPraHUYECKUX
coeMHeHUsX. MexaHu3MbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBA3CH

Teopust CTpOEHUS OPraHUUYECKUX
coeauHenuil A. M. byrieposa

Bunsl nzoMepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIC

3¢ PEKTH B MOJIEKYJIaX OPraHUUECKUX
COCIUHEHU N

[pencraBnenne o KIacCUPUKAIUU U
cucremaruueckas Homenkiarypa (IUPAC)
OPraHUYECKHX BEIECTB

Knaccudukanms peakiyii B OpraHn4ecKon
XUMHH




Cucremarusanus 1 00001IeHUE 3HAHUMI 1O
TeEME

AJKaHBI: TOMOJIOTUYECKUH psijl, 001Ias
dbopMyna, HOMEHKIATypa U U30MEPHsI,
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

10

dusnyeckue 1 XUMHYSCKHE CBOMCTBA
AJIKaHOB

11

Haxoxnenue ankaHoB B PUPOJIE.
CrniocoObl moJTy4eHUs U IPUMEHEHHE
AJIKaHOB

12

[Muknoankanel: oomas Gopmyna,
HOMEHKJIaTypa U H30Mepusi, 0COOEHHOCTH
CTPOCHUS U XUMHUYECKUX CBOICTB, CITOCOOBI
MOJIy4EHHUs ¥ IPUMEHEHHUE

13

Pemenue pacu€THpIX 3a71a4 Ha
orpeziesieHue MOJIEKYISIPHON (hOPMYIIbI
OPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JIOJISIM aTOMOB 2JIEMEHTOB, BXOASIINX B €TI0
coctaB. CucTteMaTu3anys U 0000IIeHHE
3HaHWUM 10 TeME

14

AJIKEHBI: TOMOJIOTUYECKUHN I, 001Ias
¢dbopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasl U IIUC-TPaHC-U30MEPUS
AIKEHOB

15

Pu3nyecKue 1 XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa




Crioco0Obl MOTY4YEHHUs U IPUMEHEHHUE

16
AJIKEHOB
[TpakTrueckas padorta Ne 1 mo reme

17 "ITosmydeHune 3TUIIEHA U U3YUEHUE ET0
CBOMCTB"*
Pewenne pacu€THbIX 3a1a4 Ha

18 oTpeziesieHue MOJIEKYIIIPHOU (OPMYIIBI
OpPTraHUYECKOTO BEIIECTBA
AJKaJueHbl: CONPSHKEHHBIE,

19 U30JIMPOBAHHbIE, KyMYJIUPOBAHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOSHUS

20 XUMHUYECKUE CBONCTBA COMPSKEHHBIX
JIICHOB

21 Crioco0Obl MOTY4YEHNUs ¥ IPUMEHEHHE
QJIKa/IMEHOB
AJIKUHBI: TOMOJIOTHYECKUHN PSIJI, 001Ias

29 dbopMyIa, HOMEHKIATYpa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI,
¢du3nveckne cBocTBa

23 XUMHUYECKUE CBOMCTBA AJIKMHOB

24 KauecTBeHHbIE peakiiy Ha TPOMHYIO CBSI3b

o5 CrniocoObl ToTy4eHUs U IPUMEHEHHE
AJIIKMHOB

%6 Pemmenwe 3aga4: pac4€Thl IO ypaBHEHUIO
XMMHYECKOW peaKnu

7 Cucremaru3anusa 1 0000IIeHNe 3HAHN 1O
TeMe

28 ApEeHBI: TOMOJIOTUYECKUH psif, 0O1Ias




dbopMyIia, HOMEHKIATypa. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30J1a U TOJIYoJIa, X (PU3NYECKHUE
CBOICTBa

XHUMHUYECKUE CBOWCTBA aPEHOB: PEAKLIUN

29
3aMeIeHHs
XYMUYECKUE CBOWCTBA apPEHOB: PEaKIINN

30 MIPUCOCINHECHHS, OKHCIICHHE TOMOJIOTOB
OeH30J1a

31 OCco0EeHHOCTH XUMHUYECKUX CBOMCTB
CTHpOTA
Pemenue pacu€THpIX 3a71a4 Ha

32 ompeiesieHue MOJICKYJIIPHON (HhOpPMYJIIbI
OpraHUYECKOIo BEeleCcTBa

33 CriocoObl ToMy4YeHUs U IPUMEHEHHE
apeHoB

34 ['eHeTHYECKas CBSI3b MEXKTY PA3IMYHBIMU
KJIaCCaMU YTJICBOJIOPOJIOB
Pacu€Tsl Mo ypaBHEHUSM XUMUYIECKHUX

35 peaknuii. Cucrematu3aius 1 0000IICHHE
3HAHUM T10 TEME

36 [Tpupoansrii ra3. [lonyTHbie HEPTIHBIE
rasbl

37 KameHHbI#1 yroiib ¥ MPOAYKTHI €T0
nepepaboTKu
Hed b 1 criocobs! e€ mepepadoTKy.

38 [TpumMeHeHue MpoyKTOB nepepaboTKu

HehTH




39

I'eneTuueckas cBs3b MCKAY pa3JIMYHbIMUA
KiIaCCaMH YTJICBOJO0pPOOA0OB

40

FaJ'IOFeHOHpOI/ISBOI[HBIC YIIIEBOAOPOOAOB:
9JICKTPOHHOC CTPOCHUC,; pCaKIINN
3aMCIICHUA raJlorcHa

41

JleiicTBue 11€/I0U€EH Ha
rajoreHIpou3BoAHbIC. B3anmoericTBre
JIUTAJIOT€HAIKAHOB C MAarHUEM U IIMHKOM

42

Cucremarusanys 1 00001IeHe 3HAHNHI 110
pazgeny "YrieBoaopoasl"

43

KonrponbHas paboTa o teme
"Yraesopopoas!"

44

[IpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psifl, oOmmas popmyina,
CTPOCHHUE MOJIEKYII, H30MEPHS,
HOMEHKJIaTypa, KJIaCCU(HUKAIIHS,
(du3nveckue CBoOMCTBA

45

XHWMHUYECKUE CBOMCTBA MPEIEIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

Crioco0bl MOTy4YeHUs ¥ TPUMEHEHHUE
OJTHOATOMHBIX CIIUPTOB

47

[Ipocthie 2¢upbl: HOMEHKIATYpa U
U30MEepHsi, 0COOCHHOCTH (PU3UUECKUX
XUMHUUYECKHX CBOMCTB

48

MHOroaToMHbI€ COUPTHI: STUIEHTJIUKOIb U
TJIULEPUH, UX PU3NIECKUE U XUMHUECKHe
CBOMCTBa

49

Crioco0bI osTy4yeHHs U IPUMEHEHNE




MHOTI'0aTOMHBIX CITUPTOB

deHou: CTPOCHUC MOJICKYJIBI, (1)1/131/1%01(1/16

50 cBoicTBa. TOKCHUYHOCTH (heHoIa

51 XuMHUecKue CBOMCTBA PeHoIa

59 CriocoObl TOyYeHUS U IPUMEHEHHE
denoma
[TpakTuueckas pabota Ne 2. Pemienue

53 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"CnupTsl 1 GpeHonbr" *

54 Cucremartuzanus 1 00001IeHUE 3HAHUH 110
TeMe
ANbETUBI U KETOHBI: 3JIEKTPOHHOE

55 CTpOCHUE KapOOHMIBHOM T'PYIIIIEI,
TOMOJIOTHYECKHE PSJIbL, 0011ast popmyia,
HU30MEpHs 1 HOMEHKJIaTypa

56 AnbeTUB U KETOHBI: (pU3uvecKue
CBOICTBA; peakIUy MPUCOSTUHEHUS

57 Peakmuu OKMCIICHUS M KAYeCTBEHHBIC
PEaKIu aIbeTUI0B U KETOHOB

58 CniocoObl ToNy4eHUs ajlbJAETHAO0B U
KETOHOB
OHOOCHOBHBIE TIPE/IeNIbHBIE KApOOHOBBIE

59 KHCJIOTBI, 0COOEHHOCTH CTPOSHHS KX
MOJIEKYII

60 H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOICTBA

61 XUMHUYECKUE CBOKCTBA MPEAEIIBHBIX

OJHOOCHOBHBIX Kap60HOBbIX KHUCIOT




62

OcoOeHHOCTH CBOWCTB MypaBbUHON
KUCJIOTHI. MHOTr000pasue KapOOHOBBIX
KUCJIOT

63

OcoOeHHOCTH CBOMCTB: HETPEISTbHBIX U
apoOMaTU4YECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciaort. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIIOT

64

[ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX
KUCJIOT

65

Crioco0Obl MOy4YeHHUs ¥ IPUMEHEHHUE
KapOOHOBBIX KHCIIOT

66

CrnoxHbIe YQUPHI: TOMOJIOTHUECKUH P,
obmas ¢opmyia, nzoMepus u
HOMEHKJIaTypa

67

dusnuecKkre 1 XUMHYECKUE CBOWCTBA
3¢upoB

68

Pemenne pacy€THbIX 3a7a4: 110 YPaBHEHHUIO
XUMHYECKON PEaKLMK, Ha OIPEIeIICHUE
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA

69

[TpakTrdaeckas padora Ne 3. Pemmenue
SKCIICPUMCHTAJIBHBIX 3a/Ja4 IO TEME

"KapOoHoBsle KucioTbl. CiaoxHbie 3¢upsl" *

70

Kupst: ctpoenue, puznueckue u
XUMUYECKHE CBOMCTBA (THAPOIHU3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COJIepIKAIINX OCTATKH HENPEAETbHBIX




JKUPHBIX KACIOT. JKHUpBI B pupoze

MBpbLia Kak coJId BBICIIMX KapOOHOBBIX
KHCJIOT, UX Morowiee nercrtsue. [lonarne o

72 CHUHTETHYECKUX MOIOIIUX CPEJICTBAX
(CMC)
['eneTnueckas CBSA3b yrieBOAOPOAOB U

73 KHCJIOPO/ICOAEPIKAIINX OPraHUYECKHX
BEILIECTB

74 PacuéTsl o ypaBHEHUSIM XUMHUYECKUX
peakimit

75 Cucremartu3zanus u 00001IeHHEe 3HaHUH 1O
TeMe
OO11as xapakTepuCTHKa yIJIeBOIOB U

76 KJIacCU(UKALUS YTIIEBOAOB (MOHO-, TU- U
HOJICaxapu/ibl)

77 Monocaxapubsl: pu3ndecKre CBOCTBa U
HaXOXKICHHUE B IIPUPOJIE

78 [IpumeHeHune TIIIoK036I, € 3HaYeHUE B
KHU3HEIEATEIIEHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajlbTo3a U

79 nakro3a. Haxoxnenue B npupoze u
IpUMEHEHHE AUCAXapUIOB
[Nonmcaxapuasl: CTpPOCHNE MAaKPOMOJIEKYT,

80 ¢du3nueckre 1 XUMHUYECKUE CBOMCTBRA,
NpUMEHEHHe

81 [TonsaTHE 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pewenne pacueTHbIX 3a1a4 Ha

ONpCACIICHUC JOJIM BbIXOJa MMPOAYKTA




pe€akuru OT TCOPCTHUUYCCKHU BO3MOKHOI'O

83

Cucremaru3zaius 1 00001ICHIE 3HAHUH 10
paznery

84

KonTponbHas pabota no teme
"Kucnopoacoaepxaniyue opraHu4ecKue
coequHeHus"

85

AMWHBL: KJTACCU(UKAIIHS, CTPOCHUE
MoJeKy, oOmias ¢popmyna, u3oMepus,
HOMEHKJIaTypa ¥ (U3N4eCKHe CBOMCTBA

86

XUMHUECKUE CBOWCTBA aJIN(haTHUECKUX
aMUHOB

87

AHnnuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XHMHYECKHX CBOMCTB aHMJIMHA

88

Crioco0Obl MOTy4YEHUs U IPUMEHEHHUE
anudaTUuecKuX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
uzomepusi, Pu3nIecKue CBOMCTRA.
OtnenbHbIE PEACTABUTEIH O
AMUHOKHUCIIOT

90

XyMHU4JecKre CBOMCTBA AMHMHOKHUCJIIOT, UX
OMOJIOTHYECKOE 3HAYCHUE aMHHOKHUCIIOT.
Cunres u TUApPOJIN3 ICTITHAO0B

91

benku kak npupoaHbIE OJIUMEPDI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3oTcoaepIKalre reTepolruKINIeCKUue
coenuHeHus. HykiieMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHUE U OUOIOTHYECKAs POIIh




94

[paktuyeckas pabora Ne 4. Perenne
AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"A30TcoAepKaliue OpraHu4YeCKue
coequHeHusa" *

95

[Mpaktudeckas padora Ne 5. Pemenune
HKCIIEPUMEHTAJIbHBIX 33a4 10 TEME
"PacniozHaBaHre OpraHMYECKUX
coequHeHnH"

96

KonTponbHas pabota no teme
"A3zoTcoaepKaliue OpraHuyecKue
coequueHus"

97

OCHOBHBIC TIOHATHUS XUMUH
BBICOKOMOJICKYJIIAPHBIX COCI[I/IHCHI/Iﬁ n
MCTOABI UX CUHTC3a —II0JIMMEPHU3alIUuA U
MNOJIMKOHACHCAIIHA

98

[Tnactmaccsl. YTunuzanus u nepepadoTka
IUTACTHUKA

99

DnacToMephl: HaTypaJIbHbIH
CHHTETHYeCKue Kayuyku. Pe3nna

100

BonokHna: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJII/IMepBI CIICIUaJIbHOI O
Ha3Ha4YCHUA

101

102

[Mpaktudeckas padora Ne 6. Perenue
HKCIIEPUMEHTATBHBIX 33134 10 TEME
"Pacro3HaBaHue IIaCTMAacC U BOJIOKOH"

O00011eHE U cUCTEMATU3ALML
W3YYCHHOTO MaTepHaa 1o TeMe
"BBICOKOMOJIEKYISIPHBIE COEIUHEHUS"




OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

102







YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






