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HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamMma Mo XMMHHM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUS
pa3pabotaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 No 273-®d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOit 00pa3oBaTeNbHON MporpaMMmbl cpeaHero oomiero obpazoanus(POIL
COO), npencraBineHHbix B DenepanbHOM TOCYIAPCTBEHHOM 00pa3oBaTebHOM
crannapte COO, ¢ yuérom KoHnenuuu npenoiaBanus y4eOHOTO MpeaMeTa « XUMUs»
B oOpa3oBarenpHbIX opraHu3auusx Poccuiickoil ®enepauuu, peaTn3yrOMIHAX
OCHOBHbIE 00pa3zoBaTeNbHbIE MPOTPAMMbI, M OCHOBHBIX TMoOJoXkeHud «CTparteruu
pa3BuTus BocnuTanusi B Poccuiickoit ®depepauuu Ha nepuon no 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XHUMHS Ha YPOBHE YIIIyOJEHHOIO M3YYEHHS 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HayyHOTo 0Opa3oBanus yvamuxcs 10—11 kinaccos. M3ydenne npeamera,
peasiuzyeMoe B YCIOBHMSX AU(PPEpeHLUPOBAHHOTO, NPOPUIBHOIO OOYy4EHHs,
OpU3BaHO OO0ECIEeYUTh O00IIe00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO ISl aJalTalli HX K OBICTPO MEHSIOLIUMCS
YCIIOBHSIM KM3HU B COLMYME, a TAKXKE JJI MPOJOJKEHHS] O0OyYEeHHsI B OpraHU3alusax
npo(eCCUOHATBLHOTO 00pa30BaHUs, B KOTOPBIX XHUMHS SIBISIETCS OJHOW W3
MPUOPUTETHBIX JUCIUTUIMH.

B nporpamme 1no xuMuu HazHay€HUE NMpeaMeTa « XUMHUS MOTy4YaeT MoapOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM € OCHOBOMOJararomumu nonoxeausmu @I'OC COO
O B3aMMOOOYCJIOBICHHOCTH LEJIel, COAEp’KaHUA, pe3yJIbTaTOB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBJISIIOTCS
CJIETYIOIIKE BBIMOJIHIEMbIE IPOrPaMMOM 10 XUMUU (PYHKITHH:

o HMH(QOPMALMOHHO-METOJMYECKAsl, peajau3aluus KOTOpoil  oOecreunBaer
MOJIy4YeHUE TPEICTAaBICHUS O LENsAX, COJAEpKaHWM, OOIIell cTpaTteruu
oOyuYeHusl, BOCIUTAHUS W PA3BUTHS OOYy4aIOLIUXCA CPEACTBAMHU IpEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQus;

e OpraHM3alMOHHO-IIAHUPYIOIIAsA, KOTOpas IpeayCMaTpUBAcT OIIpe/eICHHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS M TMOCIEAOBATEIbHOCTH U3YYEHHUS] Y4eOHOIro
Marepuana, KOJIMYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTePUCTHUK; MOIX00B
K (OopMHpOBaHMIO COJEP)KATEIBHOM OCHOBBI KOHTPOJII U  OLCHKHU
o0pa3oBaTeNbHBIX JIOCTHKEHUH OOydYarommxcsi B paMKaX HMTOTOBOM
aTTecTanuu B (OpMe €IMHOTO FOCYAapPCTBEHHOTO 3K3aMEHA 110 XUMHH.

[Iporpamma aJist yriryOJI€HHOTO U3YYEHUSI XUMUHU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEAMETHOE COJEp)KaHUE, 00s13aTeIbHOE IS
M3YYEHUS B paMKaxX OTAENbHBIX Mpoduiei, mpeaycMaTpuBaeT pacipeeieHne
U CTPYKTYpUPOBaHHME €ro IO KJaccaM, OCHOBHBIM COZAEpP/KATEIbHBIM
JUHUSIM/pa3ziesiaM Kypca;

o JIaéT MPUMEPHOE pacmpejesieHne y4eOHOro BPEMEHM, PEKOMEHIYyEeMOro s
U3YYEHUS OTAEIBHBIX TEM;



o TIpenajaraeT NpUMEPHYIO MMOCIEI0BATEIbHOCTD U3YUeHHs Y4eOHOr0 MaTepuaa
C Y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX
CBSI3CH;

o Ja€T METOAMYECKYI0 MHTEPIIPETALNIO LIEJEH U 3a7a4 U3Y4YEeHHUs MpPEeAMETa Ha
yrIyOJIEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME
cpenHero  oOmero  oOpa3oBaHMs,  COJIEPKATEIbHOW  XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ pE3yJbTaTOB  OCBOECHHMS  OCHOBHOM  00pa3oBaTebHON
IPOrpaMMBbl CpPEIHETO OOIIEro 00pa30BaHUs (JUYHOCTHBIX, METAIIPEIMETHBIX,
IPEIMETHBIX), a TAKKE C YUETOM OCHOBHBIX BHUJOB YYEOHO-TIO3HABATEJIbHBIX
JEMCTBUM 00y4aroIIerocs o OCBOCHUIO COAECPKaHUs MPEAMETA.

[Io BceM Ha3BaHHBIM MO3HULMSIM B NOPOrpaMMe MO XHUMHH MPETyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ 00YYEHUEM XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3zoBaHUS.
3a §mpenenaMM  YCTAHOBJIIGHHOM — MPOrpaMMONl MO  XUMHHM  00sI3aTENIbHOM
(MHBapUaHTHOW) COCTaBIISIOLIEH COJIEpKaHusl yueOHOTro npeaMeTa « XUMUs» OCTaETCs
BO3MOKHOCTh BBIOOpa €ro BapUAaTUBHOM COCTaBIAIOLIEH, KOTOpas [JOJDKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOIO MPOPUIIS O0yUEHHUS.

B cooTtBercTBUM ¢ KOHUENTYyanbHBIMH NIONI0keHUAMU PI'OC COO 0 HazHaueHUU
npeaMeToB 0a30BOro U yriyOJEHHOro ypoBHEW B cucTeMme aud@epeHIupOBaHHOTO
oOyueHus1 Ha YPOBHE CPEAHET0 00IIero 00pa30BaHUs XUMHUS Ha YPOBHE YIIIyOJIEHHOTO
M3Y4YEHUsl HaIpaBJEH Ha pPEaM3aliIi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaroM
MOJIYYeHUS] XMMHUYECKOro oOpa3oBaHMs B paMKax H3y4YEHUsA CHEUUaTbHBIX
€CTECTBEHHO-HAYYHBIX U XMUMHUYECKUX AUCLUIUIMH B By3aX U OPTaHU3ALMUSAX CPEIHETO
npo¢ecCUOHAIBLHOTO 00pa3oBaHus. B 3TOW CBsI3M H3yueHHe mpeaMmeTa «XUMUsS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PAaCUIMPEHUE U YIIIyOJIEeHUE TEOPETUUECKON U
MPaKTUYECKOM TMOJATOTOBKM OOYYalOlIMXCsl, BBIOpABIIMX ONPEAEAEHHBIA TPOPUIIb
oOy4eHHs, B TOM YHUCJIE C MEPCIEKTUBON MOCIEIYIOUIErO MOTYYEHUSI XUMUYECKOTO
o0pa3oBaHMs B OpraHM3aIusix MpogeccuoHalbHOTO oOpa3zoBanus. Hapsnay ¢ stum, B
ceere TpeboBannit PI'OC COO K mIaHUpPYyeMBbIM pe3yjibTaTaM OCBOCHHS
dbenepanbHOil  00pa3oBaTENbHOM MPOTPaMMbl  CpelHEro oOiiero oOpa3oBaHUS
M3Yy4YEHUE MpeaMeTa « XMMHUsD OPUEHTUPOBAHO TAKXKE Ha PEIICHUE 3a7a4 BOCITUTAHUS
M COLMAIBHOIO  pa3BUTHS  OOy4awlmuxcsi, Ha  (GOpPMHUpPOBAHME y  HHX
OOLIEHHTEIUIEKTYaIbHbIX YMEHUH, YMEHUH palloHaIu3alui Y4eOHOro Tpyda H
0000IMIEHHBIX  CIIOCOOOB  JICATECIBHOCTH,  HMEIONIUX  MEXKIUCIUIIMHAPHBIN,
HAANPEAMETHBIA XapaKTep.

CocrapnsomuMH  npeamMeTa «XUMHs» Ha YpOBHE YIIyOJNEHHOTO HW3Y4YEHUS
ABIIIOTCS ~ yrIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumusi». [Ipu ompeneneHur moaxoJoB K OTOOPY U CTPYKTYpHOM
OpraHu3alMK COAECPKAHUS ITUX KypCOB B MPOrpaMMe MO0 XMMHUHU 3a OCHOBY IPUHATHI
nosioxkenust ®I'OC COO o paznuuusax 0a30BOro v yriyoJ€HHOTO YpOBHEH M3YYEHUS
npeaMera.

OcHoBy conepxkaHusi Kypca «OpraHndyeckas XMMHs» COCTaBIIIET COBOKYITHOCTh
NpPEeIMETHBIX 3HAHUM M yMEHMH, OTHOCSIIMXCS K ©0a30BOMYy YPOBHIO H3y4YEHUS



npeaMeTa. JTa CUCTEMa 3HAaHUM IOJIy4aeT OINPEAENEHHOE TEOPETHYECKOE
JIOTIOJIHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJBIINKA 00BEM
(dakTomornyeckoro Marepuana. Tak, Ha yrayOJEHHOM YpPOBHE H3yUEHHUs MpEAMETa
oOecrieueHa BO3MOKHOCTh 3HAYUTEIHHOTO YBEIIMYEHUsI 00bEMA 3HAHUN O XUMHUYECKHUX
AJIEeMEHTaX W CBOMCTBaX WX COEJMHEHUN HA OCHOBE PACUIMPEHHs] U YriayOJaeHus
IIPEJCTABICHU O CTPOCHUM BEIIECTBA, XMMHMYECKOM CBS3M M 3aKOHOMEPHOCTIX
MPOTEKAHUST peakihii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMHYECKONW KUHETUKH U
TepMOAMHAMUKHU. M3ydeHne nepumoandeckoro 3akoHa W I[leproanyeckoil CHCTEMBI
XUMUYECKUX DJEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX
MPEICTABICHUAX O CTPOCHUH aToMa. XUMHUYECKas CBA3b OOBSICHIETCS C TOUKU 3PCHUS
SHEPreTUYECKUX MU3MEHEHHH NpH €€ 00pa30BaHUM U PA3PYLIEHUH, A TAKKE C TOUYKU
3peHHs MeXaHU3MOB €€ oOpa3zoBaHus. 3ydeHue THUIIOB peakIUil JOMOJHSAETCS
dbopMHpOBaHKUEM MPECTABICHUN 00 ANEKTPOXUMHUYECKUX IMPOIIECCaX U DIIEKTPOIIHU3E
pacIuIaBoOB M pacTBOPOB BEILECTB. B Kypce OpraHM4eckol XMMUU IPU PaCCMOTPEHUN
PEaKIMOHHON CMOCOOHOCTH COCIMHEHUH yiensieTcs oco0oe BHUMaHUE BOMpOcaMm 00
ANEKTPOHHBIX 3P (PeKTax, 0 B3aUMHOM BIIMSHUM aTOMOB B MOJIEKYyJaxX U MEXaHU3Max
peaKUnil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COAEpNKaHUE KYpCOB XUMUHU YIITyOJIEHHOTO
YPOBHSI U3y4Y€HUsS Ui KJIACCOB Ompenene¢HHoTro npoduis (TIaBHBIM 00pa3oM Ha HMX
CTPYKTYpY U XapakTep [JOMOJHEHUW K OOIIell cucteMe NpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIUSHHUE CMEXHBIE NTpeaMeEThl. Tak, Hanpumep, B COAEPKaHUU MPEIMETa
IUIA  KJIAcCOB XMMMKO-(pusmueckoro mnpoduiis OoJblIoe 3HAueHue OyAyT HMETh
AJIeMEHThl y4eOHOro marepuana mo obmiedt xumuu. [lpu u3yueHuu mnpeamera B
JaHHOM cCllydae akLUEHT OyAeT caellaH Ha OOLIHOCTh METOJIOB NO3HAaHUsS, OOIIHOCTh
3aKOHOB U TEOpUH B XUMUU MU B (U3MKE: ATOMHO-MOJEKYJSIpHAs Teopus
(MonekynsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHHUS MACChl U DHEPTUU, 3aKOHbI
TEPMOJIMHAMHUKH, 3JIEKTPOJIN3A, IPEICTABIEHUS O CTPOEHUH BELIECTB U IPYTO€.

B To e BpeMs B cofepxaHUM MpeaIMeTa IJisl KIacCOB XUMUKO-OHMOJIOTHYECKOTO
npoduiist 00BN yAETbHBIN Bec OyJeT UMETh OpraHryeckas xumus. B atom ciayuae
MPEAOCTABIAECTCA  BO3MOXKHOCTh Uil Oojiee  OOCTOSITENIBHOIO — PAacCMOTPEHUS
XUMUYECKON OpraHu3aliu KJIETKHM Kak OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOMU
BXOJIAT, K TIPUMEpPYy, TaKWe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUTMHUJIbI, OCEJKH,
YIJIEBOJIbI, HYKJIEWHOBBIE KHUCIOTHI W Jpyrue. Ilpu 3TOM 3HAHUA O COCTaBe H
CBOWCTBAxX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIIy’KaT
OCHOBOM ISl U3yYEHHUSI CYITHOCTH MPOLIECCOB (POTOCUHTE3A, bIXaHUS, TULIEBAPEHUSI.

B nmnane ¢opmMupoBaHHs OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEeHAayYHBIX METOJOB TMO3HAHWSA M OMNBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHUM U3y4YeHHEe TmpeaMeTra «XuMmus» Ha yriayOn€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SIX C Y4eOHBIMH MpeIMeTaMHd, BXOJAIIUMH B COCTaB
npeaMeTHbIX oOnactelt  «EcTecTBeHHO-HayuyHble TpeaMeTb», «Marematuka u
nHpopmaTka» u «Pycckuil sI3bIK U TUTEPATYpPay.

[Ipu n3yuenun ydebHOTO TpenMera «XUMHsS» Ha YrIIyOJIEHHOM YPOBHE TaKkKe,



KaK Ha YPOBHE OCHOBHOTO M CpeaHero oOmiero oOpazoBanus (Ha 6a30BOM YpOBHE),
3a/1aueil MePBOCTEIICHHON 3HAYMMOCTH SBIIIETCS (POPMUPOBAHNE OCHOB HAYKH XUMHUU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU JEATETLHOCTH YeIOBEKa
M OJHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJNbTyphl. Pemnenwe 53Toi 3amaum Ha
yIIIyOJIEHHOM ypOBHE M3YYCHHS TpEaMeTa MpEeroaraeT pealn3aiuio TaKuX IeNeH,

KaK:

dbopMHupOBaHWE TPENCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHUDA,
3aKOHOMEPHOCTSAX M ITO3HABAEMOCTU SABJIECHUM MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBCHHBIX HayK H €€ BeAyled poiau B 00ECleueHUH
YCTOMYHMBOTO Pa3BUTHS UYEJIOBEUYECTBA: B PEIICHUHU MPOOJIEM SKOJOTHYECKOMH,
DHEPTETUYECKON U MHUIIEBOM 0€30MaCHOCTH, B PA3BUTHH MEIHUIIMHBI, CO3JaHUU
HOBBIX MAaTEpUalOB, HOBBIX HMCTOYHUKOB JHEPrUU, B OOECICUCHUUN
pPalMOHAJILHOTO TPUPOJIONOIB30BaHMS, B (DOPMUPOBAHMH MHUPOBO33PEHUS U
o0Ime KyJIbTyphl YEJIOBEKa, a TakKe OKOJOTHYECKH OO0OOCHOBAHHOTO
OTHOUIIEHHS K CBOEMY 3J0POBBIO U IPUPOIHOM CpEIE;

OCBOCHME CHCTEMbI 3HAHMHU, JISKAIIUX B OCHOBE XMMHUUYECKOM COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa: (yHIaMEHTAIBHBIX MOHATHM, 3aKOHOB
U TEOpUN XMMHU, COBPEMEHHBIX MPEACTABJICHUNA O CTPOCHUHU BEIIECTBA Ha
pPa3HBbIX YPOBHSX — ATOMHOM, MOHHO-MOJIEKYJIAPHOM, HAJAMOJEKYJISAPHOM, O
TEPMOJMHAMUYECKUX M KHHETHMUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHMS
XUMUYECKUX PEaKInii, 0 XUMUUYECKOM PABHOBECUH, PACTBOPAX U AUCIEPCHBIX
cucTteMax, 00 OOITUX HAYYHBIX MPUHIIAIIAX XUMHUUECKOTO ITPOU3BOJICTRA;
dbopmMupoBaHue y o0yJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW [JI1 OOBSICHCHHS
KJIFOYEBBIX HAEH W MpoO0JIeM COBPEMEHHOW XWUMHH, JJIsI OOBICHEHUS H
MPOTHO3UPOBAHUS SIBICHUM, HMMEIOIIUX €CTECTBCHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO PEIICHUs TPOOJIeM, CBS3aHHBIX C XHUMHEH, MPOTHO3WPOBAHMS,
aHaJu3a W OICHKHM C TO3MIMH SKOJIOrMYEeCKOM OEe30HacHOCTH ITOCIIEICTBHI
OBITOBOM M TPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MTEpepabOTKOMN BEILIECTB;
yriyOJIeHUuEe MPEJICTABICHUN O HAay4YHBIX METOJaX MO3HaHMS, HEOOXOIUMBIX
JUISL IPUOOPETCHUST YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECCTB M OOBSICHCHHS
XUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B TMPUPOJIE, B MPAKTHUUYECKOU
JIEATEIILHOCTH U TTOBCEHEBHOM JKU3HU.

B mutane peanuzanuu nepBoOYEpPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX (DYHKIINH
LEJIOCTHOW CHCTEMBI CpEeIHEro oOmiero oOpa3oBaHUs MpPU HM3YYEHUH IpeIMeTa
«XuUMHsD» Ha yriyOiaE€HHOM ypOBHE 0COOYI0 aKTyaJIbHOCTh TPUOOPETAIOT TaKHUe LIETTU
U 3a]1a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MPUPOJIbI, YBAXKEHUS K
npoleccy TBOpYECTBa B OOJACTH  TEOPETHYECKUX W IPUKIAJAHBIX
MCCJIEIOBAaHUM B XUMHUH, (POPMHUPOBAHIE MUPOBO33PEHHSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU;



e pa3BUTHE MOTHMBAIMK K OOYYCHHI0O ¥ TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUYECKUX
IIEHHOCTEMH;

e Pa3BUTHUE I[I03HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CrocoOHOCTeM  oOydarommuxcsi, (GOpMHPOBaHHE y HHUX CO3HATEJIBHOIO
OTHOIIIEHUS K CaMOoOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICITHON TpOo(ecCHOHATBLHON M OOIIECTBEHHOW IesATEIHHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3JI0POBOM
o0Opa3ze XKU3HH,

o (¢opMupoBaHHEe YMEHUH M HABBIKOB Pa3yMHOTO IPHUPOJIOIOIL30BaAHUS,
Pa3BUTHE SKOJOTUYECKON KYyJIbTYphI, NMPUOOpPETEHHE OIbITa OOIEeCTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN JEATENBbHOCTH.

OO6miee yuCIO0 4YacoB, MPEIYCMOTPEHHBIX I M3YYCHHUS XUMHUHM Ha YriayOJIEHHOM
ypOBHE cpeaHero oomiero oopazoanus: B 10 kinacce — 102 gaca (3 yaca B Heelto).

COAEPXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenMer u 3HaYeHHE OPraHUYECKOW XUMUH, MPEACTABIECHUE O MHOrooOpa3uu
OpPraHUYECKUX COCIUHEHUMN.

DNEeKTPOHHOE CTPOCHHE aTOMa YTJIepo/ia: OCHOBHOE M BO30YXAEHHOE COCTOSTHUSI.
BanenTHpie BO3MOKHOCTH aToma yriepoaa. XUMHUYECKas CBSA3b B OPraHUYECKUX
COCIMHEHMSIX. Tumnbel ruOpUaM3alMUd aTOMHBIX opOuTanei yriepona. MexaHU3MbI
o0pa3oBaHMsI KOBAJCHTHOW CBsi3M (OOMEHHBIM W JTIOHOPHO-aKUENTOPHBIN). THIbI
MEePEeKphIBaHUSI aTOMHBIX opOuTtainei, 6- u m-cBsizu. OnuHapHAas, TBOWHAS U TpOWHAas
cBa3b. CriocoObl pa3pbiBa CBA3E€H B MOJIEKyJaxX OpraHnyeckux BewiecTB. llonsTue o
CBOOOJHOM pajiukaje, Hykjieoduie u aekTpodure.

Teopust cTpoeHust oprannueckux coearuHeHud A.M. ByTtiiepoBa U coBpeMeHHbIE
IPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHHWE TEOPUH CTPOEHHUS OPraHUYECKHUX
coenuHeHn. MomekymsipHble U CTpYKTypHbIe (opmynbl. CTpyKTypHBIE (POPMYIIbI
pa3IMYHBIX BUJOB: pPa3BEPHYTAs, COKpaml€éHHasA, ckeneTHad. W3omepus. Bunsl
M30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3PPEKThl B MOJIEKYyJax
OpPTraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN U ME30MEPHBIN 3P (HEKTHI).

[IpencraBnenne o kinaccuukamuy opraHuyeckux BeniecTB. llonatue o
¢yHkuroHansHOM rpynne. ['omonorusa. I'omonorudeckue psanel. CucremaTuueckas
HOMeHKkJaTypa opranudeckux coeauHenuii (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTIEIIbHBIX ITPEICTABUTEIICH.

OcoOenHoctn © Kiaccu(uKalMs OpraHUYeCKuX peakiuil. OKHUCIUTENbHO-
BOCCTAHOBHUTEJBHBIC PEAKLINU B OPraHUYECKON XUMUHU.

OKCIEpUMEHTANBHBIE METOJbl HW3yYEHMsS BEIIECTB M WX [PEBPALICHUI:



O3HAaKOMJICHHE ¢ O0Opa3llaMH OPraHWYECKUX BEIIECTB M MaTepUalaMH Ha WX OCHOBE,
ONBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpPU HarpeBaHuM (IUIaBIEHUE,
oOyriMBaHHE€ M TOPEHUE), KOHCTPYMPOBAHHE MOJCICH MOJIEKYJI OpPraHUuYECKUX
BEILIECTB.

YrieBoaopoasl.

Anxanpl. ['OoMonOTHYeCKU psif ajdkaHOB, oOmas ¢GopMyrina, HOMEHKJIATypa U
M30Mepus. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKaHoB, SP°-
ruOpuau3anms aToMHBIX oOpOuTaneil yriepona, o©-cBs3b. Ddusmyeckue CBONCTBa
AJIKaHOB.

XHWMHUYECKHE CBOWMCTBAa AaJKaHOB: pEaKUUMU 3aMENICHUs, HW30MEpU3allnu,
JNETUAPUPOBAHUS, UUKIN3ALMKU, MUPOJU3a, KpeKuHra, ropenud. lIpencraBieHue o
MEXaHHM3ME PeaKIuil paauKaJIbHOTO 3aMEILCHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. OOmas ¢GopMyna, HOMEHKIaTypa U u3omepus. OcoObeHHOCTH
CTPOCHHUSI U XUMHUUYECKUX CBOMCTB MasbIX (IMKJIONPONAH, IUKJIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, LMKJIOTEeKCaH) IuKIoankaHoB. CrnocoObl MOJYyYEeHUS U MPUMEHEHHE
LUKJIOATKAHOB.

Ankenbl. ['omonoruueckuil psij ajkeHoB, 00mIas Qopmylia, HOMEHKIATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN aJIKEHOB, SP-TMOpHaM3aius
aTOMHBIX opOuTasiei yriaepojaa, 6- u m-cBsizu. CTPYKTypHasi U reoMeTpudeckas (Iuc-
TpaHc-) uzoMepus. dusnueckue CBOMCTBA aTKEHOB. XMMUYECKUE CBOMCTBA: PEaKIIMU
NPUCOEANHEHNS, 3aMELIECHUS B O-TIOJIOKEHUE MIPU ABOMHOM CBA3U, MOJIMMEPU3ALNHI U
okuciyienus. [IpaBuno MapkoBHHKOBAa. KauecTBEHHbIE peakuu Ha JBOWHYIO CBS3b.
CriocoObl IOJTydeHHs U IPUMEHEHUE aJTKEHOB.

Ankanauensl. Knaccudukanus ankaaneHOB (CONPsDKEHHBIC, W30JUPOBAHHBIC,
Kymyauposanuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHUS M XUMHYECKUX CBOWCTB
CONPSKEHHBIX OUEHOB, 1,2- u 1,4-npucoenunenne. [lonuMepuszanus CONpsKEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U TPUMEHEHUE KA UCHOB.

Ankunbl. ['oMonoruyeckuit psifi ajikuHOB, oOmias (GopMyna, HOMEHKIATypa U
M30MepHs. ODJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHUHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriepoaa. du3MyecKkue CBOMCTBA AJTKHHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU NPUCOCAMHEHUS, AUMEpPU3AIMU U TPUMEPU3ALINH,
OKuCJieHUd. KHCIOTHBIE CBOWCTBA AJKMHOB, UMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuud Ha TPOWHYI CBS3b. CHOCOOBI MOJMYYEHUS W MPUMEHEHUE
AJIKUHOB.

ApomaTrdeckue yriaeBoAopoabl (apeHsl). ['oMonorudeckuit psiji apeHoB, o0Ias
dbopmyrna, HOMEHKJIATypa U U30MepHUs. IICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH301a. Du3nveckre CBOKWCTBa apeHOB. XMMHUYECKHE CBOMCTBA O€H30/1a U
€ro TOMOJIOTOB: PEaKIMU 3aMEelIEeHUs B OEH30JbHOM KOJIbLIE W YIJIEBOJOPOJIHOM
paauKasne, peakiuy MpucoeMHEHMs], OKUCIeHUE ToMOoJIoroB Oen3ona. Ilpencrasienue
00 OpHEHTHPYIONIEM JEHCTBUU 3aMECTUTENIE B OCH30JIbHOM KOJIbIIE HAa TMpPUMEpe
ANTKUIBHBIX PATUKAIIOB, KapOOKCUIBLHOM, THAPOKCUIBLHON, aMUHO- U HUTPOTPYIIIIHI,



aTOMOB TajoreHoB. OcoOEHHOCTH XMMHYECKHUX CBOWCTB cTHposa. [lomumepusanms
ctupoina. CriocoObl MOTyYEHN U TPUMEHEHUE aPOMATUYECKHUX YTIEBOA0POIOB.

[Ipuponnsiii ra3. IlomytHsie HedTsHbie ra3pl. HedTh M €€ mpoucxoxacHHeE.
Kamennspiii yronb u mpoiykThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:
NEpPEeroHka, KPEKUHI (TePMHUUYECKHH, KaTAIUTUYECKHI), PUPOPMHUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, UX TPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHHUE TaJIOTEHIPOM3BOJHBIX  YIJIEBOJAOPOJOB. Peakiuun
3aMEIIeHHs]  rajoreHa Ha  TUIPOKCOTPYIy, HUTPOTPYNIy, IHUAHOTPYMIY,
amuHoOrpynmy. /lelicTBre Ha rajoreHnpor3BOAHBIC BOJHOTO M CHUPTOBOIO pacTBOpa
mEénound. B3auMojelcTBue NUrajoreHajkaHOB C MarHueM U HuHKoM. [loHsithe o
METaJUIOOPTaHUYECKUX  COEAMHEHMSX.  VICHosb30BaHHE  TaIOr€HIPOU3BOJHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYE€CKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/IbI M3YUYCHHS BEILIECTB U WX MPEBPAICHUN: U3yYeHUE
(bU3UYECKNX CBOWCTB YTJEBOJIOPOAOB (PpacTBOPUMOCTh), KAu€CTBEHHBIX peaKIUi
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB (0OECHBEYMBAHME OPOMHON WM MOJHOUW BOJBI,
pacTBOpa IEpMaHTraHaTa Kajidd, B3aMMOJICHCTBHE AalETWIEHA € aMMHUAYHbIM
pactBopoM okcuja cepebpa(l)), kauecTBeHHOE 0OHAPYKEHHE YIJIepoJia U BOAOpOa B
OpraHUYEeCKUX BEIIeCTBaX, IMOJYy4YeHHE OTUJICHA M U3yYE€HHE €ro CBOMCTB,
o3HakomJieHue c Kosutekuusamu «Hedte» u «Yromwsy, ¢ oOpa3namu miacTMace,
KaydyKOB W  pE€3WHbl,  MOJEIMPOBAHHWE  MOJEKYJ]1  YIJIEBOJAOPOJIOB U
raJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kuciaopoacoaepxkamme opranudeckue COeJMHECHUS.

[IpenenbHble 0OAHOATOMHBIE CIUPTHL. CTpOeHUE MOJIEKYIT (Ha IpUMEpPe MeTaHoJIa
u sTaHosa). ['oMonoruveckui psg, obuias dopmyna, U30Mepusi, HOMEHKIATypa U
knaccuukanus. Du3nUecKue CBOWCTBA TPENCTBHBIX OJHOATOMHBIX CITUPTOB.
BopoponHsie ¢Bsi3u MeXy MOJIEKYJIAMU CIUPTOB. XMMHUYECKUE CBOMCTBA: pEaKIUU
3aMeNICHMs], JCTUIpaTalli, OKHCJICHHS, B3aUMOJCHCTBHE C OPraHUMYECKUMHU U
HEOpTraHWYECKUMH KuclIoTamMu. KadecTBeHHas peakmuisi Ha OJHOATOMHBIC CITHPTHI.
JleiicTBue 3TaHOJla M METAaHOJa HAa OpraHu3M uyesioBeka. CrnocoObl MOJSyYeHHs U
MIPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcCoOCHHOCTH (PU3NYECKHX U
XMMHUYECKUX CBOWCTB.

MHOTOAaTOMHBIE CIUPTBI — OTWICHTIWKOIL W TiHIepuH. Dusndeckue u
XUMUYECKUE CBOMCTBA: PEaKIMM 3aMEIICHUs, B3aUMOJICUCTBHE C OPraHUYECKUMH U
HEOPTraHWYECKUMH KHCJIOTaMHU, Ka4yeCTBEHHAs PEaKihs Ha MHOTOATOMHBIE CIIHPTHI.
[IpeacraBnenre 0 MexaHU3ME peaKIMii HyKJIeohUILHOTO 3amMenleHus. JleiicTBue Ha
opranusMm uesnoBeka. CrocoObl OydYeHHsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHUE THUIAPOKCOTPYIIBI U
OeH3onpHOTO sypa. Puszmdeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoicTB (peHona. KauectBenunie peakiuu Ha ¢eHos. TokcuaHocTh henosna. CriocoObt
MoJTy4eHus: U puMeHeHue GpeHona. eHondopmanbaeruaHas cMoJIa.



KapOoHwmnbHbIE COCTUHEHUS — QJIbICTHUABl M KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TPYyMNMbl. [ OMOJOTHYECKUE PSAbI albJICTHIOB W KETOHOB, 0OIIas
dbopmyna, nzoMepusi 1 HoMeHKIaTypa. OU3NYECKre CBOMCTBA abJCTHIOB  KETOHOB.
XHWMHUYECKHE CBOWCTBA AJIBJIETUIOB U KETOHOB: peakuuu npucoeauHenus. OKucieHue
aNbJICTUIIOB, KadyeCTBEHHbIE peakuuu Ha anplaeruabl. CrnocoObl MOJTy4YyeHUs U
MIPUMEHEHUE aTbJACTUI0B U KETOHOB.

OmHOOCHOBHBIE TpeaeabHbIe KapOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KHCHOT. M3omepust u HOMeHKiIatypa. du3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TMPEACIIbHBIX KAapOOHOBBIX KHUCIOT. BoJOpoaHbIe CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakmmsi dTepuPUKaUMA, pPEaKmUuH C yJacTHEM YIJICBOJOPOTHOTO paJHKaia.
Oco0eHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. [loHATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCIIOT — CIOXHBIX 3upax. MHorooOpaszue kapOOHOBBIX KHCIOT. OcoOeHHOCTH
CBOMCTB HEMpPEACIbHBIX M apOMaTHYEeCKUX KapOOHOBBIX KHCIOT, JIUKaApOOHOBBIX
KHUCJIOT, THAPOKCUKAPOOHOBBIX KuUCIOT. IlpencraBuTenu BbICIIMX KapOOHOBBIX
KHCIIOT: CTEapuHOBAasl, MaJbMUTHUHOBAs, OJICMHOBAs, JUHONEBAS, JUHOJIEHO8as
KUCA0Thl. CIOCOOBI MOyYeHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['oMonorudeckuit psig, oOmas Qopmyna, H30OMEpHUs U
HOMEHKIaTypa. PuU3NYEeCKHEe U XUMHUYECKHME CBOWCTBA: THAPOIU3 B KHUCION H
IETIOYHOM Cpeae.

XKupsel. Crpoenue, puzndeckue U XMMHUYECKHE CBOWCTBA KUPOB: THUAPOJIHU3 B
KUCIION U mienoyHou cpeae. OCOOEHHOCTH CBOWCTB KHUPOB, COACPKAIIUX OCTaTKU
HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUpBI B IPUPO/IE.

MpL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIICE JICHCTBHE.

OO6mas xapaktepuctuka yrieBoaoB. Kiaccudukanus yrieBonoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl: TJIOK03a, (QpyKTo3a, rajgakroza, pubdosa,
ne3okcupu6o3a. dusnyueckue CBOMCTBA M HaxOXJICHHE B mpupoge. DPoTOoCHHTES.
XUMHUYECKUE CBOWCTBA TJIFOKO3bl: PEAKLIHMH C YYACTUEM CHUPTOBBIX U AIbIACTUIHOU
TPYII, CHUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [I[pumMeHenre rioko3bl, €€ 3HaUeHHE
B JKU3HENEATENIbHOCTU opraHusma. Jlucaxapuupl: caxapo3a, MajbTo3a M JIAKTO3a.
BoccranaBnuBaromue M HEBOCCTaHABIMBAIOUEe  Jaucaxapuibl.  ['maposnus
nucaxapunoB. Haxoxnenue B mpupoae u npuMeneHue. llommcaxapuasl: Kpaxmad,
NIMKOTeH M Heunono3a. CTpoeHue MaKpOMOJIEKyJl Kpaxmala, TJIMKOT€Ha H
1eJUTI0103bl. DU3UYECKHUE CBOMCTBA Kpaxmaja W LEJITI003bl. XUMUYECKUE CBONCTBA
KpaxMaJjia: THAPOJU3, KauyeCTBEHHAs peakius ¢ HOJOM. XHUMHUYECKHE CBONCTBA
IEJUTIOJIO3BI: TUPOIIN3, MOoTyueHre 3(pupoB 1metoao3sl. [loHsTre 00 HCKYyCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIETK).

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHs] BEIIECTB K WX [PEBPAILCHUI:
PacTBOPUMOCTh PA3UYHBIX CIUPTOB B BOJE, B3aMMOJICHCTBUE ATAaHOJA C HATPHUEM,
OKHMCJICHUE 3TUJIOBOTO CIUPTA B aJbIETH] HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CHHpPTA AUXPOMATOM Kaiusg (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC pEAKUUH Ha albJeruibl (C THAPOKCHUIOM



muammuHcepeopa(l) u runpoxcuaom memu(ll)), peakuusi rumepuHa ¢ TUAPOKCUIOM
Meau(ll), Xxumuueckue cBOWMCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aWMOJEHCTBUE
pactBopa riaoko3bl ¢ rujgpokcuaom meau(ll), BzammoneiicTBue kpaxmana ¢ HOJIOM,
pellIeHre 3KCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CrnupTel U GpeHomb», «KapOoHOBbIE
KUCHO0ThI. ClI0KHBIE 3(DUPBD).

A3oTcoaep:kanue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHuveckhe NpOU3BOAHbIE amMMuaka. Kiaccudukanus amMHHOB:
anudaTuyeckue U apoMaTHUECKHE; NEPBUYHbIC, BTOPUUHBIE U TpeTuuHble. CTpoeHue
MoJIeKyJ, obmast (opmyna, HU30Mepus, HOMEHKIaTypa U (U3NYECKUE CBOMWCTBA.
XuMmuyeckoe  cBoiicTBa  anu@paTUYECKMX  aMUHOB:  OCHOBHBIE  CBOWCTBA,
ANKWIMPOBAHKE, B3aUMOJECHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KucioToi. Conn
ANKUIaMMOHMS.

AHUIIMH — IPENCTaBUTENIb aMUHOB apOMaTH4yeckoro psaa. CTpoeHue aHWIIMHA.
B3aumHoe BiusiHUE TPYINI aTOMOB B MOJEKyJie aHWINHA. OCOOEHHOCTH XMMHUYECKHUX
CBOMCTB aHwinHa. KauecTBeHHblE peaknuu Ha aHWIMH. CHnocoObl TOJyYEeHHS U
MpUMEHEHNE anu(paTudecKux aMuHoOB. [lonydyeHne anunmHa U3 HUTPOOEH3071a.

Amvunokuciotel. HomeHnknatypa u m3omepus. OTnaesbHbIE NPEACTABUTENN (-
AMUHOKHCIIOT: TJIMUUH, alaHuH. PHU3ndeckne CBOMCTBA aMHHOKHUCIIOT. XUMUYECKHE
CBOMCTBAa AMHMHOKHCIOT KaK aM(OTEpHBIX OPraHMYECKHX COEIUHEHUH, peakius
MOJIMKOHJICHCALIMKM, O0pa3oBaHUE TMENTUIHON CBA3U. buonormueckoe 3HaYeHUE
aMUHOKUCHOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpuponHeie mnonaumepsl. llepBuuHas, BTOpUYHAs W TpPETUYHAS
CTpyKTypa OenkoB. XHUMHYECKHE CBOWMCTBa OEIKOB: TUAPOJIN3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OEJIKH.

OKCneprUMEeHTAIbHbIE METOAbl HM3YyYEHHsS BEUIECTB W HX MPEBpalleHUI:
pacTBopeHHe O€NKOB B BOJE, JAeHATypauus O€JIKOB MpU HArpeBaHHM, LIBETHbBIE
peakuuu Ha  O€NKHM, pelIeHHE OJKCHepUMEHTANbHbIX 33Jady [0  TeMaMm
«A30TColepKalllie OPraHUYECKHE COEIMHEHHs» M «Pacro3HaBaHHE OPraHMYECKHX
COETUHEHUI».

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIWHEHUW: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNU, CPENHSS MOJIEKYJspHas
macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN —
MOJIMMEpHU3AIUs U MOJTUKOHEHCAUS.

[lonumepuble  Marepuansl. [lnacTmaccel  (MOAMATUIIEH,  TOJIUIPONHIIEH,
MOJIMBUHWIXJIOPUA,  TOJHUCTUPOJ,  MOJUMETUIMETaKpHiaT,  MOJUKapOOHATHI,
noJIMdTUIICHTEpEePTaNaT). Y THIM3aIus U nepepadoTKa TIacTUKa.

DnacToMepbl: HaTYpaJIbHbIM KaydyyK, CHHTETUYECKHE KayuyyKu (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[TonmuMmepsl crienuanbHOrO Ha3HaueHUs (Te(IIOH, KEBJap, JIEKTPOIPOBOISIINE



MOJIMMEPHI, OMOpa3araeMble MOJIUMEPHI).

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [PEBpaALICHUI:
O3HaKOMJIEHHE C O0pa3llaMH MNPUPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «Pacro3HaBaHue macTMace
1 BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenne MomnekynsapHO (HOpMyNIbl OpPraHUYeCKOrO0 COEIUHEHUs IO
MacCOBBIM JOJIIM JIEMEHTOB, BXOJAILIMX B €r0 COCTaB, HAXOXACHUE MOJECKYJSIPHON
(opMyJIbl OPraHUYECKOTO COETUHEHUS MO Macce (00bEMY) MPOAYKTOB CrOpaHus, IO
KOJIMYECTBY BellecTBa (Macce, OObEMY) NPOAYKTOB pEAKUUMU W/HUIU HCXOIHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYPHON (POPMYJIbI OPraHUYECKOro BEIIeCTBa HA OCHOBE
€ro XMMHUYECKHX CBOWCTB WJIM CHOCOOOB NOJIyYEHHMs, ONPEIECICHHE JO0JIU BBIXOJA
IPOAYKTa PEAKLIUHU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmm3zannst MeXIpeIMETHBIX CBS3€M MPHU W3yYEHUH OpraHUYecKor Xxumuu B 10
KJIACCE OCYIIECTBIISIETCS Y€pe3 HMCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX
MOHSTUH, TaK U MOHATUN, MIPUHATHIX B OTJEIBHBIX NMPEAMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHUE, HAyYHBIM (akT, TMIOTE3a,
TEOpHUsl, 3aKOH, AaHalIW3, CHHTE3, KiIacCU(pUKALMs, HaONIOJACHUE, HW3MEPEHHUE,
AKCIIEPUMEHT, MOJIEJb, MOJIEJINPOBAHUE.

®usnuka: Marepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyIa,
SHEPreTUUECKUN YPOBEHb, BELLIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA,
(u3nyecKkue BeIUMYUHbBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTUS, Macca.

buonorusi:  knetka, opraHu3M, DJKocucTeMa, Ouochepa, MeTabOIHU3M,
HACJIEICTBEHHOCTb, ABTOTPO(HBIA W TEeTepOTpO(MHBIA TUN NHUTaHHS, OpOKEHHUE,
(doTocuHTE3, IbIXaHUE, OCIKH, YIIIEBOAbI, )KUPbI, HYKJIEHHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpacdus: mosie3Hble UCKOMAaEMbIE, TOTLIHBO.

TexHon0rus: MUIIEBbI€ MPOIYKThI, OCHOBBI PALIMOHAIBLHOTO MUTAHUS, MOIOLIUE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWUN HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeIMeTa « XUMHUS Ha YPOBHE CPEIHETO 00I1Iero
00pa3oBaHUs BBIACICHBI CJICAYIOIIME COCTABJISAIONIME: OCO3HAHUE OO0YYarOITUMUCS
POCCUHCKOW  TPaXJAHCKOM  HMJIEHTUYHOCTH; TOTOBHOCTH K  CaMOpPA3BUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOTPEJEICHUIO; HAINYhe MOTHBAIMM K OOYYCHHIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCSI PYKOBOJCTBOBATHCS TMPUHATHIMU B
oOIiecTBe TpaBWJIaMM ¥ HOPMaMHM  TOBEJEHHUSA, HaJIMYME MPABOCO3HAHUS,



AKOJIOTUYECKOM KYJIBTYPHI; CIIOCOOHOCTH CTAaBUTH 11€7TU M CTPOUTH JKU3HEHHBIC TJIAHBI.
JInyHOCTHBIE  pe3yJbTaThl OCBOEHUS  MpeaMera «XUMHS»  OTpaxkaroT

c(OPMHUPOBAHHOCTh OMNBITA TIO3HABATEILHOM W MPAKTHUYECKOW JESTEIHHOCTU

00yJaromuxcs B MpoIiecce peaan3ain 00pa3oBaTeIbHOM IS TEIBHOCTH.

JIM4YHOCTHBIE  pe3yibTaTbl OCBOCHUA  MNpeaAMeTa «XHUMHUS»  OTPaKaroT
c(hOPMHPOBAHHOCTh ONBITA TIO3HABATEIHLHONM W MPAKTHUYECKOW JIESITEIHHOCTH
oOydJaronuxcsi B MpoIecce peaan3aniui 00pa3oBaTeIbHON AEITEIPHOCTH, B TOM YHCIIC
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYAIOIIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IpaB M OO0S3aHHOCTEM,
YBKECHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTAaBICHUSI O COLMAJIbHBIX HOPMax U MpaBWiIaX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN JECATEILHOCTH IPHU CO3JaHUM YUCOHBIX
MPOEKTOB, PELICHUH YYEOHBIX M MO3HABATEIBHBIX 3aJ]1a4, BHIMOJHEHUU XUMHUUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apTYMEHTBI JPYTUX IIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YUCOHOM JIEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IICHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACJIECIUIO
OTE€YECTBEHHON XUMUM;

YBKCHHS K IIPOIIECCY TBOpUYECTBA B 00JIACTM TEOPUU U IPAKTHUUECKOTO
NPUJIOKEHUST XMMHH, OCO3HAHUS TOrO0, YTO JaHHbIE HAayKH €CThb pe3yJbTaT
JUIMTEIbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  JKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy/Aa YUYEHBIX U IPAKTUKOB;

HMHTEpeca W MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUU U MOCIEAYIONIEM aHaJIU3e
uH(OpMaIMK O MEePEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTCYECTBEHHOW XUMHUH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIIEHUBATh CUTYallMU, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TMOBEJICHUE M TIOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMN HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHMS TMOCIEACTBUM
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

IMOHUMAaHUS IEHHOCTEH  3I0poBOro W 0Oe3omacHOro  oOpa3a  JKHM3HHU,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (pu3nuecKkoMy H
MICUXUYECKOMY 3/I0POBBIO;

coONIo/IeHns TMpaBuyl 0O€30MacCHOr0 OOpallleHuss C BEUleCTBaMU B  OBITY,
[MOBCEJHEBHOM KU3HHU, B TPYI0BOU AECATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTHU TIPaBUJI MHAUBUAYATHLHOTO U KOJUIEKTUBHOTO O€30MaCHOTO



MOBEAECHHUS B CUTYAIUAX, YTPOXKAIOIWIMX 300POBBIO U )KU3HH JIFOJIEH;

OCO3HAHUS TIOCIEACTBUNA W HEMPUATHS BPEIHBIX MPHUBBIUEK (yHOTpeOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTHU B y4eOHO-UCCIIeI0BATEIhCKON
JEeSATETLHOCTH, OOIIECTBEHHO MOJIC3HOM, TBOPUECKOW U IPYTUX BUAAX JEATEIHLHOCTH,

YCTAaHOBKM HAa aKTMBHOE YYaCTHE B PEUICHHM MPAKTUYECKUX 3a]1a4 COLMAJIbHOU
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Tpodeccuil pa3iuyHOro pojia, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBAXKEHHUS K TPYLY, JIIOIAM TPyAa U PE3YJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

FOTOBHOCTM K  OCO3HAaHHOMY  BBIOOPY  HMHAMBUIYAIbHON  TPACKTOPUU
oOpazoBanusi, Oynyuieit npodeccuu u peanusaui COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
MOTpeOHOCTEH 001IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECOO0OPA3HOr0 OTHOIIEHUS K TMPUPOJAEC KaK HUCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

NOHUMAaHUsl TJ00aTbHOTO XapakTepa HSKOJOTMUYECKUX MpoOJieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COUUAIBHOM CPENBI;

OCO3HaHMSI HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTHXKECHUNW XUMUU ISl PEIICHUS
BOIIPOCOB PALMOHAJIBHOT'O IIPUPOAOTIOIb30BAHUS;

AKTUBHOTO HEIPUATUSA JCUCTBUM, MPUHOCAIIUX BpPEJ OKPYNKAIOUIECH MPUPOLHOU
cpelne, yMEHHUs MPOTHO3UPOBATH HEOIATOMPUSTHBIC SKOJOTUYECKUE TOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HAJIMYMS PA3BUTOrO SKOJIOTUYECKOTO MBIIIEHUS, DKOJIOTMYECKON KYJIBTYPBI,
OIbITa JEATEIBHOCTH 3KOJIOTHMYECKOW HAIIPABJIECHHOCTH, YMEHUS PYKOBOIACTBOBATHCS
MU B MMO3HABATEIHHONW, KOMMYHHUKATUBHON M COITMATIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U
0OIIIeCTBEHHON TTPAKTUKH;

MOHUMAaHUS CreM(DUKN XMMUU KaK HAyKH, OCO3HaHUs €€ poiiu B (hopMUPOBaHUH
pPallMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMpPEJCTaBICHUS 00
OKPYXaIIIEM MHUPE KaK O €IWHCTBE MPUPOAbl U YEJIOBEKA, B MMO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHu IpOo0JIeM COXPAHEHHS IIPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTU B 0COO0M 3HAYMMOCTU XUMUH JIJIS COBPEMEHHOM ITUBUITU3AIINH: B
e€ T'yMaHUCTHUYECKOW HAIPaBICHHOCTH W BAXKHOW POJHM B CO3JaHUHM HOBOUM 0a3bl
MaTepuaibHON KYJIbTYphI, B PEIICHUU TJIOOATBHBIX MPOOJEM YCTOMYHUBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBHIPbEBOM, DHEPrETUYECKOM, TIHUIIEBOM UM  OKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUITMHBI, 00CCTICUCHUH YCJIOBHUI YCIEIIHOTO TpyJda U
AKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXKJAOTO YieHa OOIIeCTRa;



€CTECTBCHHO-HAYYHON IPaMOTHOCTH: TIOHUMAaHUs CYIIIHOCTH METOJIOB ITO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJIb30BaTh IOTyYacMble
3HAHUS JUIS aHAIH3a U OOBSCHEHUS SBJICHUI OKPY)KAIOIIETO0 MUPA U MPOUCXOISAINX B
HEM M3MEHCHUH, YMEHHUs JellaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyUYHBIX
(aKTOB U MMEIOLIUXCS JTAHHBIX C IEJIBIO TIOJIYYCHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCITOJIB30BaTh XUMHUYCCKUE 3HAHUS JUIS PCIICHUS
pO0JIeM B PealTbHBIX )KH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO, HCCIICIOBATEIbCKON ICATEIIbHOCTH;

TOTOBHOCTM ¥  CIIOCOOHOCTH K  HENPEepPHIBHOMY  OOpa30BaHHIO  H
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHMHA 10 XUMHH B
COOTBETCTBHUH C KU3HECHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B Pa3UMyHBIX cdepax MpodecCHoHaTbHON
JCSITeTBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe Pe3yJbTaThl OCBOCHMSI NMPOTPAMMBI MO0 XUMHUU Ha YpPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TS dbopMupOBaHUS MHUPOBO33pEHUS O0yJaroIIXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIe TOHSITHS, OTpaKarouue
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeUUPUKY METOJOB TMO3HAHUA,
HCIIOJIb3YEMBIX B C€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEPTHs, SBIICHUC,
MpoIIecC, CHUCTEMa, HAYIHBIA (DaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOIIOICHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPyTHE);

yHUBEpCAJIbHbIC Y4YeOHBbIE JCHCTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATUBHbBIC,
peryJsTUBHBIE), oOecnieunBarone GopMupoBanne (PyHKIIMOHATILHON TPAMOTHOCTH U
COIMATBHON KOMITETEHITUH 00YJarouXCs;

CIOCOOHOCTh OOYYalOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXKIAUCIUILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS ¥ YHUBEPCAIbHBIC YUCOHBIC ICMCTBUS B MTO3HABATEIILHOMN
Y COLIMAJIbHOW MPAaKTHUKE.

MeranpeaMeTHble  pe3yNbTaThl  OTPAKAIOT  OBJIAJIEHWE  YHUBEPCATbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJU3UPOBATh MPoOJIeMy, pacCMaTprUBaTh
€€ BCECTOPOHHE;

ONpeAesaTh I1eNId JEATENbHOCTH, 3aJaBas IMapamMeTpbl W KPUTEPUM UX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

HCMOJIb30BaTh MPU OCBOCHUU 3HAHMH TPUEMBI JIOTMYECKOTO MBIIIJICHHUS:
BBIJICISITh XapaKTepHbIC MPU3HAKK TIOHATHM M YCTaHABIWBATH HUX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHUS JJIsi OOBSICHEHUsI OTMACIBbHBIX (PAKTOB U
SIBJICHUIM;



BBIOMpATh OCHOBAHMS U KPUTEPUU ISl KJIACCU(PHUKAIIUU BEIIECTB U XUMUYECKUX
peaxkuuu;

YCTaHaBJIMBAaTh  NPUYUHHO-CIEJCTBEHHBIE  CBA3M  MEXIYy  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, IEAYKTUBHBIE, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBICHHSIX,
(GopMyTUpPOBATH BBHIBOJIBI M 3aKTIOUCHUS;

OPUMEHSTh B TPOIIECCE TMO3HAHMS MCIOJb3yEeMble B XUMHUU CHUMBOJIMYECKUE
(3HaKOBBIC) MOJIENH, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIeMEHTa, XUMUYEecKasi popMyIia, ypaBHEHUE XUMHUYECKON peakiuu —
IIPpU pEIICHUH YYEeOHBIX IO3HABATEIbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a3oBbIe HcCIeA0BATEILCKIE NeiiCTBUS:

BJIQZIETh OCHOBAMHM METOJIOB HAy4YHOrO TIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkuui;

(opMynMpOBaTh LENN U 33Ja4d HCCIIEIOBAHUS, UCIIOIb30BATh MOCTABIECHHBIE U
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI /17151 (POPMHUPOBAHMSI TUIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMbIX
CYXKJICHUM;

BJIQJIETh HABBIKAMHM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHHUS W MPOBEICHUS
YUEHUYECKUX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOJATh 3a XOA0M
Ipolecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro  pe3ynibTar, (HOpMyIHpOBaTh
0000IIEHNsT U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEI0BaHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh  OMBIT  YYEHUUECKOM  MCCIIEIOBATENbCKOW U MPOEKTHOMU
JEsITeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PEUIEHUS] NPAKTUYECKUX 3a1ad, IPUMEHEHHIO PpA3JIMYHBIX METOJ0B
MO3HAHUS.

3) pabora ¢c undpopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(GOpMALK (HAyYHO-TIONYJIsIpHas
JUTEepaTypa XUMUYECKOTO CO/Ep KaHUs, CIPaBOYHbIE TTOcOOUs, pecypcebl MHTepHeTa),
aHAIM3UPOBATh MH(GOPMAIIHIO PA3IUYHBIX BUAOB M (JOPM MPEACTABICHHS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;

(GbopMynMpoOBaTh 3ampOChl M TMPUMEHATH Pa3IUYHbIE METOAbl NPHU IOUCKE H
orbope wuwHbOpMAIMKM, HEOOXOAWMON JUIsi  BBIMIOJHEHUS  Y4eOHBIX  3ajauy
OIPENCIEHHOTO THUIIA;

nmpuoOpeTaTh  OMBIT  WCIOJIB30BAaHUS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBiIeHUS MH(OpMALUU
(cxempl, TpaduKy, TUArpaMMBbI, TAOJIHIIBI, PUCYHKH H JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN f3bIK B KAUE€CTBE CPEJCTBA IMpPHU padOTe C XUMHUYECKOMH



uH(pOpMale: MPUMEHSATh MEXKIIpeIMETHbIE ((PU3UYECKUE U MAaTeMaTHYECKUE) 3HAKU
Y CUMBOJIBI, (hOpMYyIIbI, a00peBUATYpPbl, HOMEHKIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHHZ

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOU TEMBI B XOI€ TUAJIOTa W/ UIT!
JMCKYCCHUH, BBICKA3bIBATh HJICH, (HOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHCHHUSI TIPEJIOKEHHOM 3a7a4H;

BBICTYIIATh C TIPE3CHTALIMEN pe3yJbTAaTOB I103HABATEIBHOU JEATEIILHOCTH,
MOJYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPU BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, IMPAKTUYECKOM paboOThl IO HCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, PeAIM3AIMU Y4eOHOTO MPOEKTa, U (hOPMYIUPOBATH BHIBOJIBI 110
pe3yJbTaTaM MNPOBENEHHBIX HMCCIEAOBAaHUN MyTEM COTJIACOBAHUS TMO3UIUN B XOE
00CcyXeHusI 1 0OMEHa MHEHHUSIMHU.

PeryiasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS:

CaMOCTOSITEJIBHO  IUIAHMPOBaTb U OCYLIECTBIISITH CBOI  IO3HABATEIBHYIO
NEeATENbHOCTh, ONpelensas €€ Lenu W 3aJadd, KOHTPOJIMpPOBAaTb U IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBaTh  MpeJiaraéMblii  aJrOpUTM  JCHCTBUM  IpH
BBIIIOJIHEHUH Y4Y€OHBIX M  HCCIEIOBAaTENbCKUX 3aJady, BbIOMpaTh Hauboliee
3¢ pexTUBHBIN cr1OCO0 MX pelIeHUs ¢ YYETOM NOJYYEeHHs] HOBBIX 3HAHUU O BEILIECTBAaX
U XUMUYECKUX PEaKLUsX;

OCYILIECTBJISITh CAaMOKOHTPOJb JIESITEIBHOCTA Ha OCHOBE CaMOaHalIW3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIE pe3ynbTaThl OCBOCHHS MPOrpPaMMbI M0 XMUMHH Ha YIIIyOJIEHHOM
YpOBHE Ha YPOBHE CpPEAHEro OO0IIEero oO0pa30BaHMS BKIIOUYAIOT CHEIU(PUUICCKHUE IS
y4eOHOTO TpeaMeTa «XuUMHUsS» HaydHbIe 3HAHUSA, YMEHUS M CIOCOOBI JCHCTBUU IO
OCBOEHHUIO, MHTEPIpETAllMd M NPeoOpa3oBaHUIO 3HAHWM, BUJIIBI JEATEIBHOCTU IO
MOJIYYECHUIO HOBOTO 3HAHWS M TMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4YEOHBIX
CUTyalUsX, & TaKX€ B PEaJbHBbIX >KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C XUMHE. B
MporpaMMme M0 XUMHUH MPEAMETHBIE PEe3yJIbTaThl MPEICTABIEHBI MO TOaM U3YUYEHUS.

10 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca « OpraHudecKkas XuMHUsD OTPakKaroT:

c(hOpPMHUPOBAHHOCTD MPECTABICHUN: O MECTE U 3HAUYEHUU OPTAaHUYECKOU XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECIeUeHWU YCTOMYMBOTO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM 3KOJOTHYECKOM, HIHEPTeTUUYECKONW M IMUIINECBOM
0€30IMacCHOCTH, B Pa3BUTUU MEAMUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX



HMCTOYHUKOB JHEPruM, B O0OECIEYEHHH PAlMOHATIBLHOTO MPUPOJONONIb30BAHMS, B
(opMUPOBaHNN MUPOBO33PEHUS U OOIIEH KYJIbTYPhI YEJIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 370POBBIO U IPUPOJHOM CpeneE;

BJIaJICHUE CUCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraIOIINE TOHITHS — XUMUYECKUM DJIEMEHT, aTOM, SAPO U DIIEKTPOHHAs
o0oJouka atoma, S-, P-, d-aToMHBIE OpOUTAIIM, OCHOBHOE U BO30YXIEHHOE COCTOSHUS
aTomMa, TruOpUAM3alUs aTOMHBIX OpOWTaned, HOH, MOJEKYJIa, BaJEHTHOCTb,
AIEKTPOOTPUIIATEIIbHOCTD, CTETIEHb OKUCICHUS, XUMUYECKasl CBS3b, MOJIb, MOJIIpHAs
Macca, MOJIAPHBIN 00BEM, YriiepoAHbI cKeneT, (yHKIMOHAJIbHAs TpyIIa, paauKal,
CTPYKTYpHbIe (GopMysbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEJIETHBIE), H30MEpHs
CTPYKTypHasT W MPOCTPAHCTBEHHas (T€OMETpUYECKas, ONTHUYECKas), H30MEPHL,
TOMOJIOTUYECKUNA PANl, TOMOJIOTH, YTJIEBOJAOPOABI, KHCIOPOJI- M a30TCOJEpKallue
OpraHUYeCKUe  COCIUMHEHHUSA, MOHOMEp,  IMOJUMEpP,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHH, 3aKOHBI (Iepuoandeckuil 3akoH [I. M.
MenpaeneeBa, Teopus CTpOCHHsS opraHnueckux BemectB A. M. byrtaepoBa, 3akoH
COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBpPALICHUS SHEPIUHM IPHU
XUMUYECKUX  PEakKlMsiX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI  S3BIK  XHUMHH,
MUPOBO33PEHUYECKHE 3HAHMS, JICKAIIME B OCHOBE IIOHMMAHUS MPUUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SBICHUM; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakiui, TEpMOJIMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUSI, O
B3aMMHOM BJIUSIHUM aTOMOB W TPYINIl aTOMOB B MoOJeKyjdax (MHIYKTUBHBIA H
Me30MepHbI 3¢ dekTsl, opueHtantol | u Il poma); ¢akronoruveckue cBeleHUS O
CBOMCTBax, COCTaBe, MOJy4YeHUM U O€30MaCHOM UCIOJIb30BAHUU BAKHEHIIMX
OpraHUYEeCKUX BEIHIECTB B OBITY U MPAKTUYECKOW ACSITEIBHOCTH YeJIOBEeKa, OOIIMX
Hay4HbIX MPUHLUNAX XHUMHYECKOTO TMPOU3BOJCTBA (HAa MpPUMEpPE MPOU3BOICTBA
MeTaHoJIa, iepepadboTku HePTH);

c(OPMHUPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTepHbIE TPHU3HAKK TOHSTHUH,
YCTaHABIIMBaTh WX B3aMMOCBSA3b, HUCIIOJb30BATh COOTBETCTBYIOIIMUE IMOHATHUS MPH
ONMCAaHNUH COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JIsl COCTABJICHHMSI MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJETHBIX) (HOPMYJ OpraHUYECKUX
BELECTB;

COCTaBJIATh ypPaBHEHUS XHUMHUYECKHX PEAKIUA M PACKpbIBaTh HMX CYIIHOCTb:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO OajlaHCa dTUX PEAKIIMM, PeaKIuii HOHHOTO OOMEHa MyTEM COCTaBIICHUS
UX TIOJIHBIX U COKPALIEHHBIX MOHHBIX YPaBHEHMUII;

M3TOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHUYECKUX BELIECTB JJI WJUIIOCTPAlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHI: YCTAaHaBIMBAaTh MPUHAICKHOCTh HU3YYEHHBIX
OpPraHUYECKUX BEIIECTB M0 UX COCTaBY M CTPOEHUIO K OIpeeEHHOMY Kiaccy/Tpymie
COCIMHEHM, aBaThb UM Ha3BaHUA MO cuctematudeckoil Homenkinarype (IUPAC) u



MIPUBOJNTh TPUBHAJIBHBIE HA3BaHMS Ui OTAEIBHBIX MPEACTABUTEIEH OpPraHUYECKUX
BEUIECTB (ITWJIEH, AaUETWICH, TONYyOJd, TJHIEPUH, OSTUJICHIJHUKOIb, (EHOI,
dopMmanbaerua, ameraabAeTui, aleTOH, MypaBbHHas KHCIIOTA, YKCYCHas KHUCJOTa,
CTEapUHOBAasl, OJICMHOBAas, NAJIbMUTHUHOBAs KHUCIIOTHI, TJWLWH, aJAHWH, MaJIbTO3a,
(¢pykTo3a, aHUIIMH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);

chOpPMUPOBAHHOCTh ~YMEHHUS  OMpENeisTh BHJI XMMHYECKOM CBSI3U B
OpraHUYEeCKUX COECIMHEHUAX (KOBAJIEHTHAs! U HOHHAS CBSI3b, G- U TM-CBA3b, BOJOPOIHAS
CBSI3b);

COPMUPOBAHHOCTb yYMEHUS MPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. byriepoBa 111 0ObSCHEHUS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOEHUE, (pu3nuecKkue u
XUMUYECKME  CBOMCTBA  THUIHMYHBIX  IPEACTABUTENECH  Pa3IM4HBIX  KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, LMKJIOAIKAHOB, AJIKECHOB, AJIKAJUECHOB, AJKHHOB,
apOMAaTUYECKHX YIJIEBOJOPOAOB, CIUPTOB, aJbJETHIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CJIOXHBIX 3(QUPOB, MKUPOB, HUTPOCOECAUHEHUN UM aMHHOB,
AMUHOKHUCIIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, M- M MOJIUCAXapHI0B), WIUTHOCTPUPOBATH
TFEHETUYECKYIO CBSI3b MEXAY HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XWMHYECKHX
peaxiuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHUSA MOJTBEPKAATh HA KOHKPETHBIX MTPUMEpPAX XapaKTep
3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT KPAaTHOCTH U
TUIIA KOBAJIEHTHOM CBsI3U (G- U M-CBS3M), B3aUMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaThb HCTOYHUKU YTIEBOJOPOJHOTO
ChIpbs (HE(PTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro nepepaboTKU U MPaKTUYECKOe
MPUMEHEHUE TPOYKTOB NEPEpadOTKU;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHUH O €CTECTBEHHO-HAayUHBIX
METOJaxX MO3HAHHUA — HAONIOJCHUU, W3MEPEHUH, MOJEIMPOBAHHUM, SKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS,

c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTb OCHOBHBIE OIEpPAlMU MBICIUTEIbHON
NEeSATEeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000UIeHHE, CHCTeMaTU3aluIo,
BBISIBJICHUE TPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Il M3YyYEHHsI CBOWCTB BEIECTB U
XAMHUYECKHUX PEaKIIU;

c(OPMUPOBAHHOCTh YMEHHII: BBISBIATh B3aMMOCBS3b XUMUYECKUX 3HAHUUA C
MOHATUSMHU U MPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJid OoJee
OCO3HAaHHOT'O MOHHWMAaHHMs CYIIHOCTH MAaTE€pUalIbHOIO €IMHCTBA MHPA, UCIIOJIb30BATh
CUCTEMHbIE 3HAHUS MO OPraHUYECKOW XMMHHU JUIsI OOBSICHEHHUS U IPOTHO3UPOBAHMS
SBJICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUI: TPOBOJIUTH PACUETHI [0 XUMUYECKUM (hopMyJiaM U
YpaBHEHUSIM XUMHUYECKUX PEAKIMI C MCMOJIb30BAHMEM (PU3NYECKHX BETUYMH (Macca,
00BEM  Tra3oB, KOJMYECTBO  BEIECTBA), XapaKTePU3YIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: pacy€Tbl IO HAXOXKICHUIO XUMHUYECKOW (HopmyIbl



BEILIECTBA II0 M3BECTHBIM MACCOBBIM JOJSM XUMHUYECKHUX 3JIEMEHTOB, MPOIYyKTaM
CTOpaHus, TUIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHATU3UPOBATH U OLEHUBATH C
MO3UIUN IKOJOTHYECKON 0€30MacHOCTH MOCHEICTBHS OBITOBOM M MPOU3BOJICTBEHHOU
NESTEIbHOCTH 4YEJIOBEKA, CBS3aHHOW C TIepepabOTKOM BEIIeCTB, HCIOIb30BaATh
MOJIy4YE€HHBbIC 3HAHMS U1l MPUHATUS TPAMOTHBIX PEHICHUH MpOoOJieM B CUTYyAIMsX,
CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHM: CaMOCTOSTENIbHO IUIAHUPOBaTh U TMPOBOIUTH
XUMUYECKUN IKCIIEPUMEHT (MOTYyYEHUE U U3yUeHHE CBOMCTB OPraHMYECKUX BEIECTB,
KAUYE€CTBEHHBIE PEAKIIMU YTIIEBOJIOPOIOB PA3IMUHBIX KJIACCOB M KUCIOPOACOAEPKAIINX
OpraHUYEeCKUX BEIIECTB, PEHICHUE HKCIEPUMEHTAJbHBIX 3aJad I0 PAaclHO3HABAHHIO
OPTaHUYECKUX BEIIECTB) C COONIOACHHEM TIpaBWU OE30MacHOTO OOpalieHus ¢
BEIIECTBAMHU U JIA0OPATOPHBIM 000pyAOBaHUEM, (OPMYIUPOBATH 1I€JIb UCCIIEIOBAHNUSA,
NPENCTaBIATh B PA3IUYHON (opMe pe3ylbTaThl SKCIEPUMEHTa, aHAJIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJI0/IaTh MpaBUjIa 3KOJOTMYECKH LEIecCO00pa3HOro MOBEACHHS B OBITY M
TPYAOBOM JAEATEIBHOCTH B ILEJSIX COXPAaHEHMSI CBOETO 3J10POBbS, OKPYKAOIIEH
OPUPOAHON CPEABI U JOCTHKEHUS €€ yCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBHUS Ha JKUBbIE OpraHU3MBbI
ONPEAECTEHHBIX OPraHUYECKUX BENIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHAJIM3UPOBATh 1€JIECOO00Pa3HOCTh NPHUMEHEHUS OpPraHMYECKUX BEIIECTB B
IPOMBILIEHHOCTH U B OBITY € TOUKH 3pEHUSI COOTHOLICHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh ~YMEHMH: OCYILECTBIATh LEJICHANPABICHHBIA  IMOUCK
XUMUYECKON HMH(OpMALMK B pa3IMYHBIX MCTOYHUKAX (HayyHass M y4yeOHO-Hay4dHas
JauTepaTypa, CpeiAcTBa MaccoBoil MHpopmaumu, VHTEpHET W Apyrue), KpUTUYECKU
aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaIMIo, TepepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBUU C IMOCTaBJICHHOM y4eOHOM 3aJlaueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NPOrpaMmblI Bcero 06H TPOTLHBIC pﬁaKaneckne o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYecKOi XUMHUH
II i .T
11 crpocus oprammccx cocxmeni A. M : Bubmnotexa LIOK
' p p a T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazmeny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHble yraeBOAOPOAbl — AJKaHBI, 5 bubmmorexa [IOK
' [UKJIOATIKAHEI https://m.edsoo.ru/d69df650
99 HenpenenbHbie yriieBo0pOIbI: aKEHBI, 14 1 bubnuoreka [JOK
' aITKaJMeHBI, ATKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatudeckue yriieBoAaopo/Ibl (apeHbl) 8 https://m.edsoo.ru/d69df650
24 [IpupoaHble ICTOYHUKY YTTIEBOAOPOJIOB U UX 4 bub6nuorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 I'anorennpon3BoOIHBIE YTIIEBOAOPOAOB 4 1 bubmiorexa [IOK
' https://m.eds00.ru/d69df650
Hroro mo pazmeny 35
Paznea 3. Kucaopoacoaepskamnue oprannyecKkue coeIuHeHust
bu6mmorekxa [IOK
3.1 Crupret. Qeron 1 1 https://m.eds00.ru/d69df650
K :
32 xeromms Kapbonomme ncron. Cromanae 2 ) Bu6miorera LIOK
' - ap ' https://m.eds00.ru/d69df650
s¢upsl. XKupsl
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bubmuoreka [JOK

3.3 YIACBOMLI J https://m.eds00.ru/d69df650
Hroro no pazueny 41
Pa3znen 4. A3oTcoaepxkaiye OpranHudecKkue coe{uHeHust

4.1 Amunbl. AMMHOKUCIIOTEL benku 12 Egggﬁ?:;%gg}ém 4650
Hroro no pazgeny 12
Pa3zgeu S. BbicokOMOJIeKY/ISIPHBIE COeIMHEHUS

5.1 BBICOKOMONIEKYIISIpHBIE COCIMHEHMS 6 BHGJ_IHOTeKa LOK

https://m.eds00.ru/d69df650

Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No KoauuecTBO 4acoB Jlata DJIeKTPOHHbIE
Tema ypoxa Bee Kourpoar = Ilpakruue mayue uugpoBbie
n/ ro HbIE CKHe st o0pa3oBaTe/ibHbIE
n padoThI padoThI pecypceel
[Ipenmet u
3HAYCHUE
opraiseciol Busmiorexa LIOK
https://m.edso0.ru/3686e6f
MIPEJICTABICHUE O 5
MHOT000pa3uu B
OpraHUYEeCKUX
COCIUHCHHI
DJIEKTPOHHOE
CTPOEHHE aToMa
yriepoja
]g%z}éc;:sﬂq;ﬁoe 1 bu6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4c
COCTOSIHUS).
BanentHsie
BO3MOXKHOCTH
aToma yriepoja
XuMuueckas
CBSI3b B
OpPraHUYeCKUX
COCMHCHHMSX. bu6mmoreka [IOK
MexaHU3MBbI 1 https://m.edso00.ru/8d39f5c
o0OpazoBaHus 8
KOBAJICHTHOM

CBSI3H, CIIOCOOLI
paspbiBa CBsA3EH

Teopus crpoeHus

bu6mmoreka [IOK
opraHeci 1 https://m.edsoo.ru/9e595ch
COCIMHEHHH A. 3
M. Bytneposa -
Buael nzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHA
;Ip3 HTeII)(T POHHbIC bubmuoreka [JOK
) 1 https://m.edsoo0.ru/b0e6166
3¢ deKTh B 1
MOJIEKyJax =
OpTraHUYECKUX
COE€IUHEHMI
IIpencraBnenue o
KI1accupuKaluu
u
bu6nmoreka [JOK
ereTeMatircckas 1 https://m.edsoo.ru/c212dd2
HOMEHKJIaTypa 1
(IUPAC) =
OpTraHUYECKHUX
BCIISCTB
bu6nmoreka [JOK
Knaccmvp Hrartus 1 https://m.edsoo.ru/ba5706a
peakiuii B

a
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OpraHUYEeCKOU
XUMHUHU

CucreMarusaims
1 000011IEeHNE
3HAHUH 110 TEME

bu6mmoreka [IOK
https://m.edsoo0.ru/87a37ca
b

AJKaHBI:
TOMOJIOTHYECKHI
psin, obmras
dopmyua,
HOMEHKJIaTypa 1
U30Mepus,
3JICKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOCHHUE
MOJIEKYJT

bu6mmoreka [JOK
https://m.edso00.ru/25a1463
6

10

11

12

13

duznueckue u
XUMHYECKHE
CBOMCTBaA
aJIKaHOB

Haxoxxnenue
aJIKaHOB B
MpUpoe.
CnocoObl
MOJIYYEeHUS U
MIPUMEHEHUE
aJIKaHOB

[MukmoankaHbl:
obmas popmyia,
HOMEHKJIaTypa U
U30MEpHs,
0COOEHHOCTH
CTPOCHUS U
XUMHUYECKHX
CBOMCTB,
CIIocoObI
MOJTyYEHUS U
IPUMEHEHNE

Pemenne
pacu€THBIX 3a7a4
Ha OIpEJIETICHUE
MOJIEKYJIAPHOMN
bopMyIbl
OpraHUYECKOT0
BEIIIECTBA I10
MAaCCOBBIM JOJISIM
aTOMOB
3JICMCHTOB,
BXOJAIINX B €T0
COCTaB.
CucremaTuzamnus
1 00001eHne
3HAHUM II0 TEME

bu6mmoreka [JOK
https://m.edso0.ru/3137711
c

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5
b

bu6mmoreka [IOK
https://m.edsoo.ru/156730d
2

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8e
b

14

AJKeHbI:
TOMOJIOTHYECKHI
pan, obmas
opmyua,

bu6nmoreka [JOK
https://m.edsoo.ru/273b0al
e
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HOMEHKJIaTypa,
JIEKTPOHHOE U
IPOCTPAHCTBEHHO
€ CTpOeHHE
MOJIEKY.
CrpykrypHas u
LUC-TPaHC-
nu3oMepus
QJIKEHOB

dusnueckue u

zs(ﬁii?ne bu6mmoreka [JOK
15 https://m.edso0o.ru/21069cc
AJIKEHOB. q
IIpaBuio B
MapKkOBHHMKOBa
gg;;:g;;ﬂ u bubmuoreka [JOK
16 https://m.eds00.ru/665dc05
MIPUMEHEHUE 8
AJIKEHOB
IIpakTrueckas
abora Ne 1 o
IT)eMe "HJ\cl).lequHe bubmuoreka [JOK
17 https://m.edso0o.ru/0941eed
STUJIEHA U 8
M3y4YEeHHUE ero
CBOMCTB"
Pemenne
pacyE€THBIX 3a1a4
Ha oTmpe/IeIICHUE bubnmoreka [JOK
18 MOJIEKYJIIPHOM https://m.edsoo.ru/e9ea992
bopmyJIbI 1
OpPTraHUYECKOTO
BEILIECTBA
AJKagueHsl:
COIPSKEHHBIE,
U30JIMPOBAHHBIE, bubnnorexa [JOK
19 KyMYJUpPOBaHHbIE https://m.eds00.ru/04298c0
. Ocobennoctu a
AIIEKTPOHHOTO
CTPOEHUS
zip(l)l\gg:g;l(m bubnuoteka [JOK
20 N https://m.edso0o.ru/e561253
COMPSHKEHHBIX d
JTMEHOB
S;;’;jf;ﬂ ; Bu6miorexa [OK
21 https://m.edsoo.ru/1aa8166
MPUMEHEHUE 0
aJIKaIMEeHOB
AJIKVHBI;
TOMOJIOTUYECKUI
pan, obmas
dbopmyia, bubnmoreka [JOK
22 HOMEHKJIaTypa, https://m.edsoo.ru/68b6cc4
DJIEKTPOHHOE U c
MPOCTPAHCTBEHHO
€ CTpOEHHUE

MOJIEKYIL,
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buznIecKue

CBOMCTBA
Xumuueckue bubmuorexka [JOK
23 CBOMCTBA https://m.edso00.ru/23493a9
AIIKUHOB 3
KauecTBeHHBIC bubmuoreka [JOK
24 peakuuu Ha https://m.edsoo.ru/7b1c48d
TPOMHYIO CBSI3b a
CniocoOmI
o5 HOJIyYEHUs U bubnuoreka [IOK
MIPUMEHEHHUE https://m.edsoo.ru/a6f9alea
AIKUHOB
Pemenue 3anau:
pacy€Thl 1O bubnnoreka [JOK
26 YPaBHEHHUIO https://m.edsoo.ru/5db8e52
XUMHYECKOM 6
peakuu
CucreMaru3amus
27 1 000011IEeHNE
3HAHUU 110 TEME
ApeHbl:
TOMOJIOTHYECKH I
psn, oomas
dopmyua,
g?;é[z?;g;?;gaﬁ bub6nuoreka IIOK
28 https://m.edsoo.ru/a92a709
MIPOCTPAHCTBEHHO 4
€ CTPOCHHUE
MOJIEKYJI OeH3071a
U TOJyOIla, UX
¢duznueckue
CBOMCTBA
XuUMHUYECKHe
CBOIICTBa apeHOB: Eubmorexa LTOK
29 https://m.edsoo.ru/a44alae
peakuu 4
3aMeleHUs
XUMHUYECKHE
CBOICTBa apEHOB:
peakuuu bu6nuorexa [IOK
30 MIPUCOCTMHCHUS, https://m.edsoo.ru/a44alae
OKHCIICHUE 4
TOMOJIOTOB
OeHzomna
OcobeHHOCTH bubmuorexa [JOK
31 XAMHYECKHAX https://m.edso0.ru/d5018a5
CBOWCTB CTHpPOJIA 4
Pemenue
pacU€THBIX 3a7a4
Ha OIpeIeIICHUE bubnnoreka [JOK
32 MOJIEKYJISIPHOM https://m.edsoo.ru/53461a2
bopmybl c
OpPTaHHYECKOTO
BEIIeCTBA
33 CnocoOb1 bubmuorexa [JOK

MOJIYYCHHUA U

https://m.edso0.ru/6f717d0



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

pUMEHEHNE
apeHoB

I©

34

I'enernyeckas

CBSI3b MEXIY
pa3JInYHBIMU 1
KJ1accaMu
YIJIEBOIOPOAOB

35

36

37

38

39

40

41

PacuéTrl 1o
YpaBHEHUSAM
XUMHUYECKHX

peaKLHii. 1
CucreMatusanus

1 00001IeHrE

3HAHUM 10 TEME
[Ipuponanslii ras.
[TonyTHble 1
He(TSHBIC Ta3bl

Kamennslii yroas
Y IIPOJIYKTHI €70 1
nepepadoTKu

Hedtb 1

crocoObI €
nepepadoTKH.
[IpumeHenne 1
MIPOJYKTOB
nepepadoTKu

HeTH

I'enernueckas

CBSI3b MEKIY
pPa3IMYHBIMHU 1
KJIaccaMH
YIJIEBOIOPOAOB
l"anorenonpounss
OJIHbIE
YIJI€BOJIOPOOB:
AIEKTPOHHOE
CTPOCHHE;
peaxiuu
3aMeIeHUS
rajoreHa

JencTBue
IIeIouei Ha
rajoreHnpoOu3BOI
HBIE.
BzaumoneticTBue
JMTaJIOreHaJIKaHO
B C MarHueM 1
LIUHKOM

bubmuoreka [JOK
https://m.eds00.ru/69b3398
b

bubmuoreka [JOK
https://m.edsoo.ru/21f9de7
8

bubmuoreka [JOK
https://m.edsoo.ru/82b4d75
9

42

CucremaTuzamnus

1 00001IeHnE

3HAHWHU 110 1
pazneny
"YrneBomopoasr"

bu6mmorekxa [IOK
https://m.edso0.ru/20e89f2
2

43

KoHTtponbHas
paboTa o Teme

bu6mmoreka [{OK
https://m.edso0.ru/95c9e29



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

"Yraesogopoer"

|00

44

45

[IpenenvHble
OHOATOMHBIC
CITUPTHI:
TOMOJIOTHYECKHUI
psin, obmras
dopmyua,
CTPOCHHE
MOJIEKYII,
HU30Mepus,
HOMEHKJIATypa,
Kiaccudukanus,
dusnueckue
CBOMCTBaA

XuMH4yecKue
CBOMCTBaA
MpeACIIbHBIX
OJIHOATOMHBIX
CIIUPTOB

bubmuorexa [JOK
https://m.edsoo.ru/df04c5cd

bubmuoreka [JOK
https://m.edsoo.ru/26ee34fe

46

CnocoObl
MOJTyYCHUS U
[IPUMEHEHUE
OJJHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edso0.ru/4841000
00000000

47

[IpocTeie 3¢upsr:
HOMEHKJIATypa
U30MEpHs,
0COOEHHOCTH
(bU3HYECKUX H
XUMHYECKHX
CBOICTB

bubmuoreka [JOK
https://m.edsoo.ru/c2c788b
2

48

MHoroaroMHbIe
CIIUPTHI:
STUJICHIIMKOIb B
TJIMIEPUH, UX
¢buznueckue u
XHUMUYECKHE
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84a
a

49

50

CnocoObl
[OJIyYEHHUS U
MPUMEHEHUE
MHOI'OaTOMHBIX
CIIUPTOB

®DeHo: cTpoeHne
MOJIEKYJIBI,
¢duznueckue
CBOICTBA.
Tokcu4HOCTH
dbenona

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567
d

bu6mmorekxa [IOK
https://m.edsoo.ru/2ce726f8

51

52

XHUMHYECKUE
CBO¥icTBa (peHoa

CnocoObl
MOJIyYEHHUS U
MPUMEHEHUE
dbenoma

bubnmoreka [JOK
https://m.edsoo.ru/037ca5f9

bubmuorexa [JOK
https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

[IpakTnueckas

pabota Ne 2.
Penrenue
53 AKCIICPUMEHTAJIb bubmmorexa LIOK
p https://m.edsoo.ru/fd0ced09
HBIX 3a7a4 I10
teme "CrnupTel U
dbenonsr"
CucreMaru3amnus bubmuorexa [JOK
54 u 0000111eHIE https://m.eds00.ru/1810ch9
3HAHUH [0 TEME b
Anpaerunsl u
KETOHBI:
AIIEKTPOHHOE
CTPOCHHE
KapOOHUIIBHOM bubmmorexa [IOK
55 TPYIIIIBL; https://m.edsoo.ru/b139bea
TOMOJIOTMYECKHUE a
PAIBI, 00IIAs
(opmyuna,
U30MepHUs U
HOMCHKJIATypa
Anpaerunsl 1
KETOHBI:
(3uuecKie bubmuoreka [JOK
56 . https://m.eds00.ru/c887425
CBOMCTBA; c
peaxkuuu =
PUCOCAMHCHHUS
Peaxnun
OKHUCJICHUA U
KaYeCTBEHHBIE bubinorexa LIOK
57 https://m.edsoo.ru/a393baa
peakuuu 9
aNbAETUIOB U -
KETOHOB
CrocoOsl
T — bu6mmoreka [JOK
58 1 https://m.edso00.ru/520d1c5
ABJAETUIOB U 1
KETOHOB -
OIHOOCHOBHBIE
npeienbHbIe
KapOOHOBLBIE
59 KHIC)HOTH bu6nmoreka [JOK
> https://m.edsoo.ru/fecOb113
0COOEHHOCTH
CTPOEHHS HX
MOJICKYT
N3omepus u
HOMEHKJIATypa
Kap60HOBBIz,(p BuGnnorexa LIOK
60 https://m.edso0.ru/700cc87
KHCJIOT, X b
¢buznueckue B
CBOMCTBa
XUMHYECKHUE
CBOMCTBA
e IelbHBIX bu6nmoreka [JOK
61 p https://m.edsoo.ru/40e6e0e
OJTHOOCHOBHBIX 9
KapOOHOBBIX B

KHUCJIOT



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9

62

63

64

OcoOenHoctu
CBOWCTB
MYypaBbUHOMN
KHUCTIOTHI.
MHuoroo6pasue
KapOOHOBBIX
KHCJIOT

OcobeHHocTH
CBOICTB:
HETpeAeIbHBIX U
apOMaTHYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCHKAPOOH
OBBIX KHCIIOT.
[IpencraBurenu
BBICIIIUX
KapOOHOBBIX
KHCJIOT

[Tonsitue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be7
1

bubmuoreka [JOK
https://m.edso00.ru/83a0877
3

bubmuoreka [JOK
https://m.edsoo.ru/0d162d9
d

65

Crioco6b1
MOJTyYCHUS U
IPUMCHCHUE
KapOOHOBBIX
KHCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/7c065c9
d

66

67

68

69

Crnoxwuble 3¢upsr:

TOMOJIOTHYECKU
psn, oomas
opmyua,
U30Mepus U
HOMEHKJIaTypa

dusnueckue u
XUMHYECKHE
cBoiicTBa 3(hupoB

Pemenne

paC‘léTHBIX 3agay:

110 YPaBHEHUIO
XUMUYECKOU
peakuuu, Ha
OIpesieIICHUE
MOJIEKYJIIPHOM
bopmybl
OpraHUYECKOTo
BELIECTBA

[IpakTrueckas
pabota Ne 3.
Pewenne
JKCIIEPUMEHTAITh
HBIX 3a7a4 10
TeMe
"KapOoHoBbIe
KHCIIOTBHI.
CrnoxHble

bubmuoreka [JOK
https://m.edsoo.ru/adfffe6d

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b
2

bu6mmoreka [{OK
https://m.edsoo0.ru/486671f
b



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb

a¢uper"

Kupsl: ctpoenue,

¢dusnueckue u bubnuoreka [IOK
70 XHUMHYECKHUE 1 https://m.edsoo.ru/a19c5b9
CBOMCTBA 8
(ruzmposus)
OcobeHHOCTH
CBOMCTB XKHPOB,
COJIepKaIINX bubnmoreka [JOK
71 OCTaTKH 1 https://m.edso00.ru/b033192
HEnpeIeTbHBIX 2
JKUPHBIX KHCIIOT.
Kupsl B mipupoje
Mkla Kak CoIu
BBICIIIX
KapOOHOBBIX
iﬁg;Te’eHX bubmuoreka [JOK
72 " 1 https://m.eds00.ru/3c56656
JefcTBHE. 5
ITousTue o B
CHHTETHYECKUX
MOFOIIHX
cpenctBax (CMC)
I'eneTnueckas
CBSI3b
YTJIEBOJOPOAOB U bu6mmoreka [JOK
73 KHCIIOPOICOIEPIK 1 https://m.eds00.ru/56790c9
anmx 6
OpPTaHWYECKHUX
BEIIECTB
PacuéTtrl mo
74 YPaBHCHUSIM 1
XAMHYECKHUX
peaKuuit
75 EI/(I)%TO%I\/IIEEE;?HSI 1 bu6mmoreka [IOK
N https://m.edsoo.ru/f8eaf2eb
3HAHHUH 110 TeME
OOmas
XapaKTePUCTUKA
YIJIIEBOJIOB U bu6nuoreka [IOK
76 KJaccuuKanus 1 https://m.edsoo.ru/7a9693a
YTJIEBOJIOB 1
(MOHO-, U- 1
MOJIMCaXapHUIbl)
Monocaxapus:
¢buznueckue bubnnoreka [JOK
77 CBOICTBA U 1 https://m.edsoo.ru/b4bdda2
HaXOXJICHHE B d
npupojie
IIpumeHeHue
TJIIOKO3EI, €€ bu6nmoreka [JOK
78 3HAYCHUC B 1 https://m.edso0.ru/5e61122
KHU3HEIEATEILHOC d
TH OpraHu3Ma
79 Jucaxapunsr: 1 bubnuorexa [IOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d

80

81

caxaposa,
MaJibTO3a U
JIaKTO3a.
Haxoxnenue B
pupoae 1
MIPUMEHEHHUE
JIUCAaXapuJioB

[Tonmucaxapupr:
CTpOCHHUE
MaKpPOMOJICKYI,
dusnueckue u 1
XUMHYECKHE

CBOMCTBA,

IIPUMEHEHHUE

ITousitue 00

HCKYCCTBCHHBIX 1
BOJIOKHax

https://m.edsoo.ru/eb0384e
7

bubmuorexa [JOK
https://m.edsoo.ru/72a0450
8

bubmuoreka [JOK
https://m.edso00.ru/6216e76
6

82

83

Pemenne
pacyeTHBIX 3a71a4
Ha oTmpe/eiIeHIE
IIOJI BBIXOJA
MPOJIyKTa
pEeaKIMK OT
TEOPETUUECKHI
BO3MO>KHOI'O
CucremMaruzanus
1 00001IeH1E
3HAHHH I10
pazaeny

bubmuoreka [JOK
https://m.edsoo.ru/7fde47ef

bubmuoreka [JOK
https://m.edsoo.ru/08d4364
c

84

85

Kontponbnas
paboTa o Teme
"Kucnoponconep
Kallue
OpraHHYecKue
coenuHeHus"

AMUHBL:
KIaccu(puKanus,
CTpOCHHE

MOJIEKY, o01I1as
dbopmymna, 1
U30MepHsl,
HOMECHKJIaTypa 1
¢buznueckue

CBOMCTBaA

bu6mmoreka [IOK
https://m.edso0.ru/42c6678
e

bu6mmoreka [IOK
https://m.edsoo.ru/efa7ebca

86

87

XuMuyeckre
CBOMCTBaA
annpaTUIECKuX
aMUHOB

AHunuH:
CTpPOCHHE
aHWJIMHA,
0COOEHHOCTH
XUMHYECKHUX
CBOMCTB aHHJIMHA

bu6mmorekxa [IOK
https://m.edsoo.ru/lbc5c¢f80

bu6nmoreka [JOK
https://m.edsoo.ru/39cd21f
1

88

Croco0bl 1

bu6mmoreka [{OK
https://m.edsoo.ru/eal3876



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

MOJTy4YCHUS U
[IPUMEHEHUE
annpaTHIECKuX
AMHUHOB

[e8)

89

90

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1
nU30Mepusi,
buznvecKue
CBOICTBA.
OtnenpHble
MPEICTaBUTENN
0-aMHHOKHCJIOT

XuMH4yecKue
CBOMCTBaA
aMUHOKHCIIOT, UX
OHOJIOTHYECKOE
3HaYCHHUE
aMHHOKHCIIOT.
Cunres u
TUAPOIIU3
MENTHIOB

bu6mmoreka [JOK
https://m.edso00.ru/d1773e8
0

bu6mmoreka [JOK
https://m.edso0.ru/77df705
a

91

benku xak
MIPUPOIHBIE
MTOJIUMEPBHI;
CTPYKTYpPBbI
OeIIKOB

bubmuorexa [JOK
https://m.edso0.ru/429e989
9

92

93

XUMHYECKUE
CBOICTBA OEJIKOB

A3oTcoaepxariu
e
reTEPOLUKINYECK
W€ COCAUHEHUS.
Hyxnennossie
KUCJIOTBI: COCTAaB,
CTPOCHHE U
OHoJIOruYecKast
pOJIb

bubmuoreka [JOK
https://m.edso00.ru/6237306
d

bu6mmoreka [JOK
https://m.edso0.ru/521d143
1

94

[IpakTnueckas
pabota Ne 4.
Pemenne
SKCHEPUMEHTAIIb
HBIX 3a]a4 I10
TeMe

" A30TCoepKaIu
€ OpraHu4ecKue
coenuHenus"

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d
1

95

IIpakTnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAIIb
HBIX 3a7a4 I10
TeMe
"Pacno3naBanue
OpraHUYECKUX
coequHeHnin"

bu6nmoreka [JOK
https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

96

97

98

99

KonTponbhas

paborta mo Teme
"A30TCcoaepsKanu 1
€ OpraHuYecKue
coenuHeHus"

OCHOBHBIE
MOHATHUS XUMHUU
BBICOKOMOJICKYJISI
PHBIX
COCIMHEHUN U
METOJIBI UX 1
CHHTE3a —
MoJIMMEpU3aIus
u
MOJIMKOHICHCAIIN
s

IInacTmaccel.
Yrunuzanusa u
nepepaboTka
IUIacTHKa

D1acToMepbl:
HaTypaJIbHbII
CUHTETUYECKUE
Kay4yyku. Pe3una

bu6mmoreka [IOK
https://m.edsoo.ru/ce561bc
7

bubmuorexa [JOK
https://m.edsoo.ru/7aa63eb
d

bu6mmoreka [JOK
https://m.edso0.ru/82242e0
f

bubmuoreka [JOK
https://m.edso0.ru/246103e
c

100

BomnokHa:

HaTypajbHBbIE,
HCKYCCTBEHHBIE,
CHUHTETUYECKUE. 1
[Tomumepst
CHELHAIbHOTO
Ha3HAYCHUS

bubmuoreka [JOK
https://m.eds00.ru/5963a60
1

101

IIpakTrnueckas

pabota Ne 6.

Pemenne
SKCHEPUMEHTAIIb

HBIX 3aJ1a4 110 1
TeMe

"Pacno3naBanue
I1acT™Macc u

BOJIOKOH"

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd77
a

102

O06o06mIeHNE U
CUCTCMaTHu3alnusa
HU3y4YEHHOTO
Marepuala mno
TEME
"BricokoMonekyn
SpHBIE
coenuHenus"

bu6nmoreka [JOK
https://m.edsoo.ru/6a22ble
8

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

Kpurtepuu oueHKHM YPOBHS 3HAHUI yYAIIMXCSH 110 XUMHUM.

Pe3yJ’ILTaTBI O6y‘leHI/IH OIICHUBAKOTCA II0 MATHOAIUIEHOM CHCTEME. HpI/I OIICHKC YYHMTBIBAIOTCA CJIICAYIOLINUEC

KauyC€CTBCHHBIC ITOKA3aTCIJIN OTBETOB:


https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

* rmyOrHa (COOTBETCTBHE N3YUSCHHBIM TEOPETHICCKUM 0O0OIICHISIM);
*0CO3HAHHOCTH (COOTBETCTBHE TPeOYyEeMBIM B IIPOTpaMMe YMEHUSAM NPUMEHSTH TIOTYyYEeHHYI0 HHPOPMAIIUIO);
*TIOJIHOTA (COOTBETCTBHE 00BbEMY MIPOTPaMMBI M HHPOPMAITNH YICOHHUKA).

[Ipu olICHKE YYUTHIBAKOTCS YHCIIO U XapaKTep OMIMOOK (CYIIECTBEHHBIX MM HECYNICCTBCHHBIX ).

CyIlecTBEeHHBIC OIMMOKU CBS3aHBI C HENOCTATOYHON MIYOWHONH W OCO3HAHHOCTBIO OTBETa (HAIpPUMEp, YUCHHUK
HENPaBUIBHO YyKa3ajl OCHOBHBIC IIPU3HAKU MOHATUH, SBJICHHIN, XapaKTEPHbIC CBOWCTBA BEHICCTB, HEMPABMIHLHO
chopMyITUpOBaN 3aKOH, MPABHIO M T.J. WIK YYCHHK HE CMOT MPUMEHHUTh TEOPETHYCCKHE 3HAHHS ISl OOBSICHEHHS U
MpeACKa3aHus SIBJICHUH, YCTAHOBIICHHS IPUUNHHO-CICICTBEHHBIX CBs3€H, CpaBHEHUS M KiacCU(DUKAIMU SIBICHUN U T. I1.).

HecyiecTBeHHbIE OIMUOKKM OMPECISAIOTCS HEMOJHOTOW OTBeTa (HAampuMep, YNYIIeHHEe W3 BHAA KaKoro-iubo
HexapakTepHOro (akta Ipu OMUCAHUH BelllecTBa, mpoiecca). K HUM MOXXHO OTHECTH OTOBOPKH, OTIHCKH, JAOMYIIEHHbIE 110
HEBHMMATEJIbHOCTH (HANPHUMEp, Ha /iBa U Oojiee ypaBHEHMI peakuuil B MOJHOM MOHHOM BHJE JOMYyIleHa OJHA OuInOKa B
0003HAYCHUY 3apsia HOHA).

PesynbraTel 00y4eHHs MPOBEPSIOTCS B IMPOIECCE YCTHBIX M IHMCHMEHHBIX OTBETOB YYAIMXCS, a TAKXKE MpPH
BBITIOJTHCHUN UMM XHMHYECKOTO YKCIICPUMECHTA.

O11eHKA YCTHOTO OTBETA

Oyenka «5»:
* OTBET IIOJIHBIM ¥ NPABUJIBHBIN Ha OCHOBAHUM U3YYE€HHBIX TEOPHUIL;
* MaTepHal U3JI0KEH B OIIPEIEIIEHHON JTIOTMYECKON MOCIIEI0BATENBHOCTH, JINTEPATYPHBIM SI3BIKOM;
* OTBET CaAMOCTOSITEIIbHBIN.
Ouyenka «4»:
* OTBET IIOJIHBIM U IPAaBUJIbHBII HA OCHOBAaHUU U3yYEHHBIX TEOPUH;
* MaTepual U3JI0KEH B ONPEEICHHOM TOTHYeCKOl MOCIeA0BaTeIbHOCTH, IIPH ITOM JIONYILEHBI ABE-TPHU HECYIECTBEHHEBIE
omKOKH, NCTIPaBJICHHbIE IO TPEOOBAHUIO YIUTEIS.
Oyenka «3»:
* OTBET ITOJIHBIH, HO IIPU 3TOM JIOIIYIICHA CYIIECTBEHHAs OIIMOKa MM OTBET HEMOJIHBIH, HECBA3HBIN.
Oyenka «2»:
* IpU OTBETE OOHAPYKEHO HENOHMMaHHE YYallMMCS OCHOBHOTO COJEp)KaHHs y4eOHOro MaTepuala MM JOIYIIEHBI Cy-
IIECTBEHHBIE OLINOKH, KOTOPHIE YYaIHicad HE MOXKET UCIPABUTh MIPU HABOIAIIMX BOIIPOCAX yUUTENS.
OuneHka NUCbMEHHBIX PaboT

Ouyenka IKcnepumMeHmanbHoIX yMeHUl
OreHKa CTaBUTCA Ha OCHOBAHWH HAOJIIOJICHNS 3@ yUaIIMMUCS ¥ MICHMEHHOTO OTYEeTa 3a paboTy.
Oyenka «5»:
* paboTa BBIMOIHEHA NOJTHOCTHIO M MPABWIIFHO, CACNIaHbl TPABHIIbHbIC HAOIIOCHNS 1 BEIBOABI,
* HKCIIEPUMEHT OCYIIECTBIICH IO IUIAHY C YY€TOM TEXHHKH O€30MaCHOCTH U TpaBHi pabOTHI ¢ BemecTBaMH U 000pyaoBa-
HUEM;
* IPOSIBJICHBI OPTaHMU3ALMOHHO-TPY/OBBIE YMEHHUS (OJAEP)KUBAIOTCS YUCTOTa pabodyero MecTa U MOpSAAO0K Ha CTOJIE, IKO-
HOMHO HCIIOJIB3YIOTCS] PEaKTHUBBI).
Ouyenka «4»:
* paboTa BBINIOJHEHA NPABWIBHO, C/IEIaHbl IPABUIbHBIE HAOIIOCHUS U BBIBOIBI, HO IIPH 3TOM HKCIEPHMEHT IPOBEICH HE
MIOJTHOCTBIO WITH JIOITYIIEHBI HECYIIeCTBEHHbIE OMOKN B paboTe ¢ BelecTBaMy M 000pyI0BaHHEM
Oyenka «3»:
* paboTa BBINIOJIHEHA IPaBHILHO HE MEHEE YeM HaroJIOBHHY WM JOMYyIIEHa CyIIeCTBEHHAs ONIMOKa B X0JI€ 3KCIIEpUMEHTa,
B 00bsICHEeHHH, B O(OpMIICHHH Pa0OThI, B COOJIIOJCHUM IPAaBUJI TEXHUKH OE30MAacCHOCTH NpH paboTe ¢ BelleCTBAMH H
000pyIOBaHHEM, KOTOPAst UCIPABISCTCS O TPEOOBAHUIO YUUTEIIS.
Ouyenka «2»:
* nomnynieHsl Be (1 OoJiee) cyliecTBEHHbIE OUIMOKU B X0/ 9KCIIEPUMEHTa, B 00BsICHEHHH, B oopMiieHHH paboThl, B CO-
OJIIO/IEHNH TIPaBWJI TEXHUKH 0E30MacHOCTH NpH paboTe ¢ BeIecTBaMHU U 000PYIOBaHHWEM, KOTOPBIE YHALIMHCS HE MOXKET
UCTIPaBUTH JIaXKe 10 TPeOOBAHUIO YUUTEIIS.

OneHka yMeHHI peliaTh JKCHEePUMEHTANbHbIC 32/1a4H

Oyenka «5»:

* TUIaH PEIICHUS COCTABJICH MPaBUIILHO;

* MPABWJIBHO OCYIICCTBIICH [MOI00P XUMHUECKUX PEAKTHBOB M 000Dy IOBaHHS,

* JIaHO TIOJTHOE OOBSICHEHHE U CJIETaHbI BBIBOIBI.

Oyenka «4»:

* IUIaH PEIICHUS COCTABIICH IPABUIIBHO;

* NMPaBWIBHO OCYIIECTBICH MOAOOpP XMMHUYECKHX pPEaKTHBOM H O0OpYIOBaHHS, IPH STOM JOMYyINICHO He Ooliee JBYX
HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUH U BHIBOJIAX.

Ouyenka «3»:

* TUIaH PEIICHUs COCTABJICH MPaBUIILHO;



*IIPaBUJIBHO OCYILIECTBJICH MOJA00pP XMMHYECKHUX PEAKTUBOB M O0OpYIOBaHUs, HO JAOIMYIEHa CYIIECTBEHHAas OIIMOKa B
00BSICHEHHHU U BHIBOJIAX.
Oyenka «2»:
* OMYUICHKI [1Be (1 OoJiee) OMMOKY B IUIAHE PEIICHUS, B MOJA00PE XUMHUYCCKUX PEAKTHBOB U 00OPYIOBaHUs, B OOBSICHCHUU
U BBIBOJAX.

O1eHKa YMEHHI peliaTh pacdeTHhIE 32/1a49H

Oyenka «3»:

* B JIOTHYECKOM PACCYXJCHHU M PELICHUH HET OIIMOOK, 3a/ja4a PelieHa PalliOHaIbHBIM CIIOCOOOM.

Oyenxa «4»:

*B JIOTHYECKOM PACCYKICHUU M PELICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/ladya pelieHa HEePalUOHAIBHBIM CIIOCOO0OM
WIH JIOMYIIECHO He 0oJiee MBYX HECYIIECTBEHHBIX OIIUOOK.

Ouyenka «3»:

*B JIOTHYECKOM PACCYXICHHH HET CYIICCTBCHHBIX OIIMOOK, HO JOMyIICHA CYIICCTBECHHAs ONIMOKA B MaTEMAaTHYCCKUX
pacuerax.

Oyenka «2»:

*HMEIOTCSI CYNIECTBEHHBIE OMIMOKH B JIOTHYECKOM PAaCCyKACHUU U B PEIICHHUH.

HanmveHnoBanne 0OBEKTOB M CPEICTB MaTepUalIbHO-

TEXHUYECKOr0 00ecreueHus
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