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HOACHUTEJIBHASA 3AITUCKA

PabGouast mporpamMma 1Mo XMMHHM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS
paspaborana Ha ocHoBe DexepanmbHOro 3aKoHa OT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
denepanbHOil 00pazoBaTeNbHON TporpaMmbl cpeaHero oomero obdpazoanus(POIL
COO), npencraBineHHbix B DenepanbHOM TOCYIApCTBEHHOM 00pa3oBaTeIbHOM
cranapte COO, ¢ yuérom KoHnenuuu npenoiaBanus y4eOHOTO MpeaMeTa « XUMUs»
B oOpa3oBareibHBIX opranuzanusax Poccuiickoit ®@enepanuu, peanu3yromux
OCHOBHBbIE 00pa3oBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX TMOJIOkKeHUH «CTpareruu
pa3BuTusa BocnuTanusi B Poccuiickoit ®epepauuu Ha nepuon 1o 2025 roma»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XHUMHS Ha YPOBHE YIIIyOJEHHOIO U3YYEHHS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOTo 0Opa3oBaHus yvammxca 10—11 kinaccos. M3ydenue npeamera,
peasiuzyeMoe B YCIOBHMSX AU(PPEpeHIUPOBAHHOTO, NPOPUIBHOIO OOy4EHHs,
MpU3BaHO oOecrneunuTh 00HEe00pa30BaTENbHYI0 M OOIIEKYJBTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISl aJanTallMk UX K OBICTPO MEHSIOLIUMCS
YCIIOBHSIM KM3HU B COLMYME, a TAKXKe JJIs MPOJOJKEHHS] OOy4YEeHHsI B OpraHu3alusIxX
npo(eCCUOHATBLHOTO 00pa30BaHUs, B KOTOPBIX XHMHS SIBISIETCS OJHOW W3
NPUOPUTETHBIX JUCHUILINH.

B nporpamme 1no xuMuu HazHay€HUE NMpeaMeTa « XUMHUSD MOTy4YaeT MoApOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUU € OCHOBOMOJararomumu nonoxenusmu @I'OC COO
O B3aUMOOOYCJIOBJIEHHOCTU LEJNEH, COAEp)KaHUsA, pe3yJbTaTOB OOy4YeHHUS W
TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBJISIIOTCS
CJIEYIOIIKE BBINOJIHIEMbIE IPOrPAMMOM 110 XUMUU (PYHKITHH:

o HMHQOPMALMOHHO-METOJMYECKAs, peaau3auus KOTOpoil  oOecreunBaer
MOJIy4YeHUE TPEICTAaBICHUS O LENsAX, COJAEpKaHWM, OOIIell cTpaTteruu
oOyueHusi, BOCIHUTAHUS W PA3BUTHS OOYy4aIOLIUXCA CPEACTBAMHU IpEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQus;

¢ OpraHM3alMOHHO-TIJIAHUPYIOIIAs, KOTOpas MpeAyCMaTpUBAET OIpe/eiCHHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIbHOCTH U3YYEHHUS] Y4E€OHOIro
Marepuana, KOJIMYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTePUCTHUK; MOIX00B
K (OopMHpOBaHMIO COJEP)KATEIBHOM OCHOBBI KOHTPOJII U  OLCHKHU
oOpa3oBaTeNbHBIX JOCTHKEHMM O00yyaroumxcs B paMKax HTOTOBOU
aTTecTanuu B (OpMe €IMHOTO FOCYAApPCTBEHHOTO 3K3aMEHA 110 XUMHH.

[Tporpamma a1t yriiyOJa€HHOTO U3yUYECHUST XUMUU:

o yCTaHaBIIMBAaeT MHBAPMAHTHOE MPEAMETHOE COJEp>KaHue, 00s3aTenbHOe AJIs
M3YYEHHUS B paMKaxX OTAEIbHBIX Mpoduiei, npeaycMaTpuBaeT pacipeneicHue
U CTPYKTYpUPOBaHHME €ro IO KJaccaM, OCHOBHBIM COJEPKATEIbHBIM
JUHUSIM/pa3ziesiaM Kypca;

o JIaéT MPUMEPHOE pacmpenesieHne y4eOHOro BPEMEHH, PEKOMEHIYyEeMOro Jis
U3YYEHUS OTAEIBHBIX TEM;



o TIpenajaraeT NpUMEPHYIO MMOCIEI0BATEIbHOCTD U3YUeHHs Y4eOHOr0 MaTepuaa
C Y4€TOM JIOTUKHU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXITPEAMETHBIX
CBSI3CH;

o Ja€T METOAMYECKYI0 MHTEPIIPETALNIO LIEJEH U 3a7a4 U3Y4YEeHHUs MpPEeAMETa Ha
yrIyOJIEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME
cpenHero  oOmero  o0pa3oBaHMs,  COAEPKATEIBHOW  XAPAKTEPUCTHKHU
IUIAHUPYEMBIX ~ Pe3yJbTaTOB  OCBOCHHMSI  OCHOBHOM  00Opa3oBaTelbHON
IPOrpaMMBbl CpPEIHETO OOIIEro 00pa30BaHUs (JUYHOCTHBIX, METAIIPEIMETHBIX,
IPEIMETHBIX), a TAKKE C YUETOM OCHOBHBIX BHUJOB YYEOHO-TIO3HABATEJIbHBIX
JEMCTBUM 00y4aroIIerocs o OCBOCHUIO COAECPKaHUs MPEAMETA.

[Io BceM Ha3BaHHBIM IMO3HULMAM B NPOrpaMMe IO XHUMHH MPETyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ 00YYEHUEM XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3zoBaHUS.
3a §mpenenaMM  YCTAHOBJIIGHHOM — MPOrpaMMONl MO  XUMHHM  00sI3aTENIbHOM
(MHBapUaHTHOW) COCTAaBIISIOLIEH COJIepKaHUsl yueOHOTro npeaMeTa « XUMHUs» 0CTaéTcs
BO3MOKHOCTh BBIOOpa €ro BapUMAaTUBHOM COCTAaBIAIOLIEH, KOTOpas JOJDKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOIO MPOPUIIS O0yUEHHUS.

B cooTtBercTBUM ¢ KOHUENTYyanbHBIMH NIONI0keHUAMU PI'OC COO 0 HazHaueHUU
npeaMeToB 0a30BOro M yriyOJaEHHOro ypoBHEW B cucteme AU(PpepeHIupOBaHHOTO
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 XMMHWUYECKUX JAMCLUIUIMH B By3aX M OpraHU3alUsaX CPEIHETO
npo¢ecCUOHAIBLHOTO 00pa3oBaHus. B 3TOW CBsI3M H3yueHHe mpeaMmeTa «XUMUsS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PAaCUIMPEHUE U YIIIyOJIEeHUE TEOPETUUECKON U
MPaKTUYECKOM MOJATOTOBKM OOYyYarolMXcs, BBIOPABIIMX ONPEAEAEHHBIA TPOPUIIb
oOy4eHHs, B TOM YHCIIE€ C MEPCIEKTUBON MOCIEIYIOUIEro MOTYYEHUsI XUMUYECKOTO
o0pa3oBaHMs B OpraHM3aIusix MpogeccuoHalbHOTO oOpa3zoBanus. Hapsnay ¢ stum, B
ceere TpeboBannit PI'OC COO K mIaHUpPYyeMBbIM pe3yjibTaTaM OCBOCHHS
dbenepanbHOll  00pa3oBaTENbHOM MPOTPAMMBI  CPEAHET0 00IIero o0pa3oBaHUS
M3Yy4YEHUE MpeaMeTa « XMMHUsD OPUEHTUPOBAHO TAKXKE Ha PEIICHUE 3a7a4 BOCITUTAHUS
M COLMAIBHOIO  pa3BUTHS  OOy4awlmuxcsi, Ha  (GOpPMHUpPOBAHME y  HHX
OOLIEHHTEIUIEKTYaIbHbIX YMEHUH, YMEHUH palloHaIu3alui Y4eOHOro Tpyda H
0000IMEHHBIX  CIIOCOOOB  JEATCIBHOCTH,  HMEIONIUX  MEKIUCIUIIMHAPHBIN,
HAANPEAMETHBIA XapaKTep.

CocrapnsomuMH  npeamMeTa «XUMHs» Ha YpOBHE YIIyOJNEHHOTO HW3Y4YEHUS
ABIIIOTCS ~ yrIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuueckas xumusi». [Ipu ompeneneHun moaxoJoB K OTOOPY U CTPYKTYpHOU
OpraHu3alMH COAEPKAHUS 3TUX KypCOB B MPOrpaMMe IO XMMHH 3a OCHOBY NPHUHSATHI
nosioxkenust ®I'OC COO o paznuuusax 0a30BOro v yriyoJ€HHOTO YpOBHEH M3YYEHUS
npeaMera.

OcHoBy conepxkaHusi Kypca «OpraHndyeckas XMMHs» COCTaBIIIET COBOKYITHOCTh
NpEeIMETHBIX 3HAHUM M yMEHMH, OTHOCSAIIMXCA K 0a30BOMY YPOBHIO M3y4YEHUS



npeaMeTa. JTa CUCTEMa 3HAaHUM IOJIy4aeT OINPEAENEHHOE TEOPETHYECKOE
JIOTIOJTHEHUE, TIO3BOJISIONIEE OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJBITUN O00BEM
dakTomornyeckoro marepuana. Tak, Ha YrIyOJIEHHOM ypOBHE HM3YYCHHs IMpeaMeTa
oOecrieueHa BO3MOKHOCTh 3HAYUTEIBHOTO YBETUYEHUsI 00bEMa 3HAHUI O XUMUYECKUX
AJIEeMEHTaX W CBOMCTBaX WX COEJMHEHUN HA OCHOBE PACUIMPEHHs] U YriayOJaeHus
MPEJICTABIICHUN O CTPOCHUM BENIECTBA, XUMHUYECKOW CBS3M W 3aKOHOMEPHOCTSX
MPOTEKAHUST Peakifii, paccCMaTPUBAEMbIX C TOUKH 3PEHUS] XMMUYECKOW KUHETUKU U
TepMOAMHAMUKHU. M3ydeHne nepuoandeckoro 3akoHa W Ileproanyeckoil CHCTEMBI
XUMUYECKUX DJEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX
MPEICTABICHUAX O CTPOCHUH aToMa. XUMHUYECKas CBA3b OOBSICHIETCS C TOUKU 3PCHUS
SHEPreTUYECKUX M3MEHEHHUM Mpu €€ oOpa30oBaHUU U PA3pYyIICHUHU, a TAKKE C TOUKU
3peHHs MeXaHU3MOB €€ oOpa3zoBaHus. 3ydeHue THUIIOB peakIUil JOMOJHSAETCS
dbopMHpOBaHKUEM MPECTABICHUN 00 ANEKTPOXUMHUYECKUX IMPOIIECCaX U DIIEKTPOIIHU3E
pacIlIaBOB M pacTBOPOB BEIIECTB. B Kypce opraHMueckoil XUMUU IIPU PACCMOTPEHUU
PEaKIMOHHON CMOCOOHOCTH COECIMHEHUH yiensieTcs oco00e BHUMAaHUE BOMpocaM 00
ANEKTPOHHBIX 3 (PeKTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peaKUnil.

Ocoboe 3HaueHHEe UMEET TO, YTO Ha COJACpKaHHWE KYPCOB XUMHUU YriayOJIEHHOTO
YPOBHSI M3y4Y€HHUS JUIsI KJIACCOB OmMpenenéHHoro npoduis (TJaBHBIM 00pa3oM Ha HMX
CTPYKTYpY U XapakTep [JOMOJHEHUW K OOIIell cucteMe NpeAMETHBIX 3HAHUMN)
OKAa3bIBAIOT BIWSAHUE CMEXHBIC MPEAMETHL. TaK, HAIPUMEP, B COJACPIKAHUU MPEIMETA
JUISL  KJIACCOB XUMHUKO-(DU3UYECKOTO Mpoduiist OOJbIIoe 3HAYCHUE OYyIyT HMEThb
AJEMEeHThl y4eOHOro marepuana 1o obmiedt xumuu. [lpu u3yyeHun mnpeamera B
JTAHHOM cllydae akieHT OyAeT clieJlaH Ha OOIIHOCTh METOJOB IMO3HAHMSI, OOIIHOCTh
3aKOHOB W TEOpUM B XUMHUM U B (U3KUKE: aATOMHO-MOJICKYJISIpHAsT TEOpHUs
(MonexkysipHasi Teopusi B (PU3HKE), 3aKOHBI COXPAHEHHUS MACChl U DHEPTUU, 3aKOHBI
TEPMOJAUHAMHUKH, IEKTPOJIN3a, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B 10 xe BpeMs B couepKaHUU MpeaMeTa i KJIaCCOB XMMHUKO-OMOIOTUYECKOTO
npodusist OONbIINN YIETbHBIN BeCc OyJeT UMETh OpraHudeckas xuMus. B atom ciydae
MPEAOCTABIAECTCS  BO3MOXHOCTh JUIsl  Oojiee  OOCTOSITENIBHOIO — PAacCMOTPEHUs
XUMUYECKON OpraHu3aluu KJIETKH KaK OMOJIOTHYECKOW CHUCTEMBbI, B COCTaB KOTOPOM
BXOJIAT, K TIPUMEpPYy, TaKWe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUTMHUJIbI, OCEJKH,
YIJIEBOJIbI, HYKJIEHWHOBBIE KHUCIOTHI W Jpyrue. [Ipu 3TOoM 3HaHUA O coOcCTaBe M
CBOMCTBAaX MPEACTABUTENCH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIyKaT
OCHOBOM JIJISI U3Y4YE€HUS CYIITHOCTH MPOIIECCOB (DOTOCUHTE3A, AbIXaHUSI, MUIIICBAPEHUSI.

B tmuanme ¢opMupoBaHHMS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHS
OOIIIeHayYHBIX METOJOB TMO3HAHWSA M OMNBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUM U3y4YeHHEe TmpeaMeTra «XuMmus» Ha yriayOn€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3SIX C Y4eOHBIMH MpeIMeTaMHd, BXOJAIIUMH B COCTaB
npeaMeTHbIX obsacteil  «EcTecTBeHHO-HaydHBIE TIpeAMEThI», «MaTeMaTuka M
uHpopmaTuka» u «Pycckuil 131K U TUTEPATYPAY.

[Ipu n3yuenun ydeOHOTO mpenMera «XUMHS» Ha yriyOJE€HHOM YpPOBHE 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, MPAKTUYECKON JEATETHPHOCTH YEJIOBEKa
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 SBJICHUM MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBCHHBIX HayK H €€ BeAyled poiau B 00ECleueHUH
YCTOMYHMBOTO Pa3BUTHS UYEJIOBEUYECTBA: B PEIICHUHU MPOOJIEM SKOJOTHYECKOMH,
DHEPTETUYECKON U MUIIEBOM 0€30MacCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3aHUN
HOBBIX MAaTEpUalOB, HOBBIX MCTOYHMKOB OHHEPrUM, B OOECIECUCHUH
pPalMOHAJILHOTO TPUPOJIONOIB30BaHMS, B (DOPMUPOBAHMH MHUPOBO33PEHUS U
o0Ime KyJIbTyphl YEJIOBEKa, a TakKe OKOJOTHYECKH OO0OOCHOBAHHOTO
OTHOUIIEHHS K CBOEMY 3J0POBBIO U IPUPOIHOM CpEIE;

OCBOCHME CHCTEMbI 3HAHMH, JICKAIIUX B OCHOBE XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa: (yHIaMEHTAIBHBIX MOHATHM, 3aKOHOB
U TEOpUN XMMHU, COBPEMEHHBIX MPEACTABJICHUNA O CTPOCHUHU BEIIECTBA Ha
pPa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJEKYJSIPHOM, HAAMOJEKYJISIPHOM, O
TEPMOJMHAMUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMUYECKUX PEaKInii, 0 XUMUUYECKOM PABHOBECUH, PACTBOPAX U AUCIEPCHBIX
cucTteMax, 00 OOITUX HAYYHBIX MPUHIIAIIAX XUMHUUECKOTO ITPOU3BOJICTRA;
dbopmMupoBaHue y o0yJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHYECKMX 3HAHUU [JI1 OOBSICHECHHUS
KJIFOYEBBIX HAEH W MpoO0JIeM COBPEMEHHOW XWUMHH, JJIsI OOBICHEHUS H
MPOTHO3UPOBAHUS SIBICHUM, HMMEIOIIUX €CTECTBCHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO PEIICHUs TPOOJIeM, CBS3aHHBIX C XHUMHEH, MPOTHO3WPOBAHMS,
aHaJu3a W OICHKM C MO3HUIMH 3KOJIOTMYECKOH OEe30IacHOCTH IMOCIEICTBHI
OBITOBOM M TPOU3BOACTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MTEpepabOTKOMN BEILIECTB;
yriyOJIeHUuEe MPEJICTABICHUN O HAay4YHBIX METOJaX MO3HaHMS, HEOOXOIUMBIX
JUISL TIPUOOPETCHUST YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHECHHUS
XUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B TMPUPOJIE, B MPAKTHUUYECKOU
JIEATEIILHOCTH U TTOBCEHEBHOM JKU3HU.

B mutane peanuzanuu nepBoOYEpPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX (DYHKIINH
LEJIOCTHOW CHCTEMBI CpeAHEro oOmiero oOpa3oBaHMA NpPU H3YUYECHUU MpeaMeTa
«XUMHsD» Ha yriayOiaEHHOM ypOBHE 0CO0YI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKe LIEIH
U 3a]1a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B IO3HABAEMOCTH SIBJICHUN MPUPOJIbI, YBAXKEHUS K
npoleccy TBOpYECTBa B OOJACTH  TEOPETHYECKUX W IPUKIAJAHBIX
MCCIIEIOBAaHUM B XUMHH, (POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU;



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

e Pa3BUTHUE I[I03HABATEIBHBIX HHTEPECOB, HMHTEIUICKTYAJIbHBIX U TBOPYECKHUX
CrocoOHoCTeM oOydarommxcs, (GOpMHpOBaHHE y HHUX CO3HATEJIBHOIO
OTHOIIIEHUS K CaMOoOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICITHON TpOo(ecCHOHATBLHON M OOIIECTBEHHOW IesATEIHHOCTH,
OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3/IOPOBBIO U OTPEOHOCTU B 3/I0POBOM
o0Opa3ze XKU3HH,

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

OOGmiee 9yuCiaO0 4YacoB, MPEIYCMOTPEHHBIX MU M3YYCHHUS XUMHUM Ha YTIIyOJICHHOM
ypOBHE cpeaHero oomiero oobpasoanus: B 10 kimacce — 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 M JIOHOPHO-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
¢ynkuroHansHoO rpynne. ['omonorusa. I'omonorumueckue psaasl. CucremaTuueckas
HOMeHKkJaTypa opranudeckux coeauHenuii (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTIEIIbHBIX ITPEICTABUTEIICH.

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

OKCIEpUMEHTANBHBIE METOJbl HW3YYEHHs BEIIECTB M WX [PEBPALICHUI:



O3HAaKOMJICHHE ¢ O0Opa3llaMH OPraHWYECKUX BEIIECTB M MaTepUalaMH Ha WX OCHOBE,
ONBITHl MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpPU HarpeBaHuM (IUIaBIEHUE,
0o0yriMBaHHE M TOPEHUE), KOHCTPYHPOBAHHE MOJEIECH MOJIEKYJ 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 CBOWMCTBA AaJKaHOB: pEaKUUMU 3aMEMICHUs, HW30MEpU3allnu,
JNETUAPUPOBAHUS, UUKIN3ALMKU, MUPOJU3a, KpeKuHra, ropenud. lIpencraBieHue o
MEXaHHM3ME PeaKIuil paauKaJIbHOTO 3aMEILCHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKAaHOB.

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

Ankensl. ['omonornueckuil psj ajkeHoB, oOmIas QopMysa, 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
IPUCOEANHEHNS, 3aMELIECHUS B O-TIOJIOKEHUE MIPU ABOMHOM CBA3M, 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 XUMHUYECKUX 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 NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKHUHOB, Sp-
ruopuau3anms aTOMHBIX opOuTaneil yriepoaa. du3MyecKkue CBOMCTBA AJTKHHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU NPUCOCAMHEHUS, AUMEpPU3AIMU U TPUMEPU3ALINH,
okuciieHua. KHUCIOTHBIE CBOMCTBA QJKHMHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KadecTBeHHble peakuud Ha TPOWHYK CBS3b. CHOCOOBI MOJMYYEHUS W MPUMEHEHUE
AJIKUHOB.

ApomaTrdeckue yriaeBoAopoabl (apeHsl). ['oMonorudeckuit psiji apeHoB, o0Ias
dbopmyrna, HOMEHKJIATypa U U30MepHUs. IICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OeH301a. DU3nveckre CBOMCTBa apeHOB. XMMHUYECKUE CBOMCTBA OE€H30i1a U
€ro TOMOJIOTOB: PEaKIMU 3aMEelIEeHUs B OEH30JbHOM KOJIbLIE W YIJIEBOJOPOJIHOM
paauKasne, peakiuy MpucoeMHEHMs], OKUCIeHUE ToMOoJIoroB Oen3ona. Ilpencrasienue
00 OpHEHTHPYIONIEM JCHCTBUU 3aMECTUTENIE B OCH30JIBHOM KOJIbIIE Ha TMpUMEpE
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 um €€ mpoucxoxaeHHe.
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. B3auMojelicTBue NUrajlioreHaJKaHOB C MarHueM W 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 CBOMCTB YTJEBOJIOPOJIOB (pacTBOPUMOCTh), KAY€CTBEHHBIX pEaKIUi
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB (0OECHBEYMBAHME OPOMHON WM MOJHOUW BOJBI,
pacTBOpa IEpMaHTraHaTa Kajidd, B3aMMOJICHCTBHE AalETWIEHA € aMMHUAYHbIM
pactBopoM okcujyia cepedpa(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
raJIOTeHIPOU3BO/IHBIX YTIIEBOJOPOIOB.

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 cBsi3u Mexay MOJIEKYJIaMU CIIMPTOB. XMMHUYECKUE CBOMCTBA: pPEaKLUU
3aMeNICHMs], JCTUIpaTalli, OKHCJICHHS, B3aUMOJCHCTBHE C OPraHUMYECKUMHU U
HEOpTraHWYECKUMH KuclIoTamMu. KadecTBeHHas peakmuisi Ha OJHOATOMHBIC CITHPTHI.
JleiicTBue 3TaHOJla M METAaHOJAa HAa OpraHu3M uyesioBeka. CrnocoObl MOJydYeHHs 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, B3aUMOJICMCTBUE 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. CrpoeHHE MOJEKYJIbl, 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 — QIBICTHUABl 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 npucoeanHeHns. OKucieHue
aNbJICTUIIOB, KadyeCTBEHHbIE peakuuu Ha anplaeruabl. CrnocoObl MOJTy4YyeHUs U
MIPUMEHEHUE aTbJACTUI0B U KETOHOB.

OmHOOCHOBHBIE TpeaeabHbIe KapOOHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KuCHOT. M3omepust U HOMeHKkiatypa. du3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMPEACNIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakmmsi dTepuPUKaUMA, pPEaKmUuH C yJacTHEM YIJICBOJOPOTHOTO paJHKaia.
Oco0eHHOCTH CBOWCTB MypaBbUHOM KUCIOTHL. [loHATHE O IPOU3BOAHBIX 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.

XKupel. Crpoenue, puzndeckue U XMMHUYECKHE CBOMCTBA KUPOB: THAPOJIH3 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 yriieBoaoB. Kiaccudukanus yrieBonoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl: TJIOK03a, (QpyKTo3a, rajgakroza, pubdosa,
ne3okcupu6o3a. dusnyueckue CBOMCTBA M HaxOXJICHHE B mpupoge. DPoTOoCHHTES.
XUMHUYECKUE CBOWCTBA TJIFOKO3bl: PEAKIHMHU C YYACTUEM CHUPTOBBIX U AJIbIACTHIHOU
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 mnpupoae u npuMmeneHue. [lommcaxapuisl: 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
EJUTIOJIO3BI: TUIPOIIN3, MOTyYeHre d(pupoB 1etoao3sl. [loHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIETK).

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHs] BEIIECTB K WX [PEBPAILCHUI:
PacTBOPUMOCTh PA3UYHBIX CIUPTOB B BOJE, B3aMMOJICHCTBUE ATAaHOJA C HATPHUEM,
OKHMCJICHUE JTUJIOBOTO CIUPTAa B AJIBACTUI HA PACKUIEHHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO COUpPTAa AUXPOMATOM Kajusg (BO3MOXKHO HKCIOJIb30BAHHE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC pEAKUUH Ha albJeruibl (C THAPOKCHUIOM



muammuHcepeopa(l) u runpoxcuaom memu(ll)), peakuusi rumepuHa ¢ TUAPOKCUIOM
meau(ll), XuMudyeckne CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTBI, B3aUMOJICHCTBUE
pactBopa riaoko3bl ¢ rujgpokcuaoM meau(ll), BzammonaeiicTBue Kkpaxmana ¢ HOJIOM,
pellIeHre 3KCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CrnupTel U GpeHomb», «KapOoHOBbIE
KUCHO0ThI. ClI0KHBIE 3(DUPBD).

A3oTcoaep:kanue OpraHnyecKue coeJUHeHMs.

AMUHBI — OpraHuveckhe NpOU3BOAHbIE amMMuaka. Kiaccudukanus amMHHOB:
anudaTuyeckue U apoMaTHUECKHE; NEPBUYHbIC, BTOPUYHbBIE U TpeTuuHble. CTpoeHHue
MoJIeKyJ, obmast (opmyna, HU30Mepus, HOMEHKIaTypa U (U3NYECKUE CBOMWCTBA.
XuMmuyeckoe  cBoiicTBa  anu(paTUYECKMX  aMUHOB:  OCHOBHBIE  CBOWCTBA,
ANKWIMPOBAHKE, B3aUMOJECICTBUE MEPBUYHBIX AMHHOB C a30TUCTOM Kuciaotou. Conu
ANKUIaMMOHMS.

AHUIIMH — IPENCTaBUTENIb aMUHOB apOMaTH4yeckoro psaa. CTpoeHue aHWIIMHA.
B3aumHoe BiusiHUE TPYII aTOMOB B MOJEKyJie aHWINHA. OCOOEHHOCTH XMMHUYECKUX
CBOMCTB aHwinHa. KauecTBeHHblE peaknuu Ha aHWIMH. CHnocoObl TOJyYEeHHS U
MpUMEHEHNE anu(paTUIecKux aMuHOB. [lomydyeHne anunmHa u3 HUTPOOEH3071a.

Amvunokuciotel. HomeHnknatypa u m3omepus. OTnaesbHbIE NPEACTABUTENN (-
AMUHOKHUCIIOT: TJIMUUH, alaHuH. DHU3ndeckrue CBONMCTBA aMHHOKHUCIIOT. XUMUYECKHE
CBOMCTBA AMHMHOKHCIOT KaK aM(OTEpHBIX OPraHMYEeCKUX COEIMHEHUH, pPEaKIus
MOJIMKOHJICHCALIMKM, O0pa3oBaHUE TMENTUIHON CBA3U. buonormueckoe 3HaYeHUE
aMUHOKUCHOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku xak mnpuponaHele noiauMmepsl. llepBuuHas, BTOpHYHAs W TpPETHYHAs
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 OJKCHEpPUMEHTAlbHbIX 3aJad IO  TeMaM
«A30TColepKale OPraHMYECKUE COEIMHEHMs» M «Pacno3HaBaHHWE OpPraHMYECKHX
COETUHEHUI».

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIWHEHUW: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMH, CPEAHSAS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHMM —
MOJIMMEpHU3AIUs U MOJTUKOHEHCAUS.

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

DnacToMepbl: HaTypallbHbIM KayuyyK, CUHTETHYECKHe Kayuyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3Q,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[TonuMmepsl crienuanbHOrO Ha3HaueHUs (Te(IIOH, KEBap, 3JIEKTPOMPOBOASIINE



MOJIMMEPHI, OMOpa3araeMble MOJIUMEPHI).

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [PEBpaALICHUI:
O3HaKOMJIEHHE C 00pa3llaMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a]1a4 110 Teme «Pacrio3HaBaHue mractMace
1 BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenne MomnekynsapHO (HOpMyNIbl OpPraHUYeCKOrO0 COEIUHEHUs IO
MacCOBBIM JOJISIM JIEMEHTOB, BXOJAIIUX B €r0 COCTAB, HAXOXKICHUE MOJIEKYJISIPHOU
(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 MOJIyYEHHS, ONPENECICHHE JOJIU BBIXOJA
IPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

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 MOHATHUSA: SIBJICHUE, HAy4YHBIM (pakT, TMIOTE3a,
TEOpHUsl, 3aKOH, AaHalIW3, CHHTE3, KiIacCU(pUKALMs, HaONIOJACHUE, HW3MEPEHHUE,
AKCIIEPUMEHT, MOJIEJb, MOJIEJINPOBAHUE.

®usnuka: Marepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKyIa,
SHEPreTUUECKUI YPOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(u3nyecKkue BeIUMYUHbBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTUS, Macca.

buonorusi:  knetka, opraHu3M, DJKocHcTeMa, Ouocdepa, wmeTabOIU3M,
HACJIEICTBEHHOCTb, ABTOTPO(HBIA W TEeTepOTpO(MHBIA TUN NHUTaHHS, OpOKEHHUE,
(doTocuHTE3, IBIXaHUE, OCIKH, YTIIEBObI, )KUPbI, HYKJIEHHOBBIE KUCIOThI, (DEPMEHTHI.

['eorpacdus: mosie3Hble UCKOMAaEMbIE, TOTLIHBO.

TexHo0rus: MUIIEeBble MPOIYKThI, OCHOBBI PALIMOHAJIBLHOTO MUTAHUS, MOIOILIKE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

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

JINYHOCTHBIE PE3YJIBTATDI

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeIMeTa « XUMHUS Ha YPOBHE CPEIHETO 00I1Iero
00pa3oBaHUs BBIACICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHUE OO0YYarOITUMUCS
POCCUHCKOW  TPaXJAHCKOM  HMJIEHTUYHOCTH; TOTOBHOCTH K  CaMOpPA3BUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOTPEJIEICHUIO; HAJIM4Yhe MOTHBAIMA K OOYYEHHIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS TMPUHSTHIMUA B
oOIiecTBe TpaBWJIaMM ¥ HOPMaMHM  TOBEJEHHUSA, HaJIMYME MPABOCO3HAHUS,



AKOJIOTUYECKOM KYJIBTYPHI; CIIOCOOHOCTH CTAaBUTH 11€7TU M CTPOUTH JKU3HEHHBIC TJIAHBI.
JInyHOCTHBIE  pe3yJbTaThbl OCBOEHUS  MpeaMera «XUMHS»  OTpaxkaroT

c(hOPMHUPOBAHHOCTh OMBITA TIO3HABATEILHOM W MPAKTHYECKOW JESITEIIbHOCTH

00yJaromuxcs B MpoIiecce peaan3ain 00pa3oBaTeIbHOM IS TEIBHOCTH.

JIM4YHOCTHBIE  pe3yibTaTbl OCBOCHUA  MNpeaAMeTa «XHUMHUS»  OTPaKaroT
c(OPMHPOBAHHOCTh OMbITAa IIO3HABATEILHOH W MPAKTUYECKOW ACATEIHHOCTH
o0ydJaromnuxcsi B MpoIecce peaan3aui 00pa3oBaTebHON AESTENTHPHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYAIOIIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IpaB M OO0S3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSAKY;

MPEJCTAaBICHUSI O COLMAJIbHBIX HOPMax U MpaBWiIaX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEILHOCTH IPH CO3JAaHUU YICOHBIX
MPOEKTOB, PELICHUH YYEOHBIX M MO3HABATEIBHBIX 3aJ]1a4, BHIMOJHEHUU XUMHUUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMAThL MOTHUBBI, HAMEPEHUs, JIOTUKY U
apTYMEHTBI JIPYTUX IIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YICOHOM NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

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

YBaXEHHS K IIPOIIECCY TBOpUYECTBA B 00JIACTH TEOPUHU U IPAKTUUECKOTO
NPUJIOKEHUST XMMHH, OCO3HAHUS TOrO0, YTO JaHHbIE HAayKH €CThb pe3yJbTaT
JUTMTEIbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  JKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy/Aa YUYEHBIX U IPAKTUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHMBOB B TMOJYYEHUH W TIOCJICAYIOIIEM aHAIu3e
uH(OpMaIMK O MEePEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTCYECTBEHHOW XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIIEHUBATh CUTYallMU, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

FOTOBHOCTH OIICHMBAaTh CBOE TMOBEIEHUE W IIOCTYIIKM CBOMX TOBApHUIICH C
MO3UIIMN HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHMS TMOCIEACTBUM
MOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

IMOHUMAaHUS  IEHHOCTEH  310poBOro W Oe3omacHOro oOpa3a  JKH3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PHU3WYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

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

MOHUMAaHUS [IEHHOCTHU TPaBUJI MHANBUAYATBEHOTO U KOJUIEKTUBHOTO O€30MacCHOTO



MOBEAECHHUS B CUTYAIUAX, YTPOKAIOMINX 3A0POBBIO U KU3HU JIIOAEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIhCKON
NEeSATETLHOCTH, OOIIECTBEHHO TTOJIC3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

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, Oynymieil npodeccuu U peanu3aii 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
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPEbI;

OCO3HaHMSI HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTHXKECHUNW XUMUU ISl PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MIPUPOAOIIOIB30BaAHMUS;

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 JEATEIBHOCTA 3KOJIOTHUYECKOW HAIIPABICHHOCTH, YMEHUS PYKOBOIACTBOBATHCS
MU B MMO3HABATEIHHONW, KOMMYHHUKATUBHON M COITMATIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO IPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
0OIIIeCTBEHHON TTPAKTUKH;

MOHUMAaHUS CreM(DUKN XMMUU KaK HAyKH, OCO3HaHUs €€ poiiu B (hopMUPOBaHUH
pPallMOHAJIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMpPEJCTaBICHUS 00
OKPYXaIIIEM MHUPE KaK O €IMHCTBE MPUPOIbI U YEJIOBEKA, B MO3HAHUMU MPUPOIHBIX
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 KYJIbTYpbI, B PEHICHUU TJIOOATBHBIX MPOOJEM YCTOMYHUBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBHIPbEBOM, DHEPrETUYECKOM, TIHUIIEBOM UM  OKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUITMHBI, 00CCTICUCHUH YCJIOBHUI YCIEIIHOTO TpyJda U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKIOTO YjeHa OOIIECTBA;



€CTECTBCHHO-HAYYHON I'PaMOTHOCTH: TIOHUMAaHUs CYIIIHOCTH METOJIOB ITO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJIb30BaTh IOTyYacMble
3HAHUS JUIS aHAIH3a U OOBSCHEHUS SBJICHUI OKPY)KAIOIIETO0 MUPA U MPOUCXOISAINX B
HEM M3MEHCHMH, YMEHHUsS JeliaTh 0OOCHOBAHHBIC 3aKIIOYCHHS HAa 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 IS TEIbHOCTH;

TOTOBHOCTM ¥  CIIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHHIO |
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHMHA 10 XUMHH B
COOTBETCTBHUH C KU3HECHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B Pa3UMyHBIX cdepax MpodecCHoHaTbHON
JCSITeTBHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI 0 XUMHUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TS dbopMupOBaHUS MHUPOBO33pEHUS O0yJaroIIXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIe TOHSITHS, OTpaKarouue
[IEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa U CHeNUupUKy METOJOB IO3HAHUSA,
HCIIOJIb3YEMBIX B C€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEPTHs, SBIICHUC,
MpoIIecC, CHUCTEMa, HAYIHBIA (DaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIEAOBaHNE, HAOIIOCHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUC);

yHUBEpCaJIbHbIC Y4YeOHbIE JCHCTBUS (TMO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,
peryJsTUBHBIE), oOecnieunBarone GopMupoBanne (PyHKIIMOHATILHON TPAMOTHOCTH U
COIMATBHON KOMITETEHITUH 00YJarouXCs;

CIOCOOHOCTh OOYYalOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXKIAUCIUILIMHAPHEIE,
MHUPOBO33pPEHYECKME 3HAHUS Y YHUBEPCAIbHbIC YUCOHBIC ICUCTBUS B MTO3HABATEIILHOMN
Y COLIMAJIbHOW MPAaKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JIOrHYecKHE TeHCTBHUSA:

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

ONpeAesaTh I1eNId JEATENbHOCTH, 3aJaBas IMapamMeTpbl W KPUTEPUM UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI AESTEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

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



BBIOMpATh OCHOBAHMS U KPUTEPUU JJIsI KJIACCH(PHUKAIIUU BEIIECTB U XUMUYECKUX
peaxkuuu;

YCTaHaBJIMBAaTh  NPUYUHHO-CIEJCTBEHHBIE  CBA3M  MEXIYy  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTD JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIC, IEAYKTUBHBIE, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS] B PACCMATPUBAEMBIX SBJICHHSIX,
(GopMyTHUpPOBATH BBHIBOJIBI U 3AKIIOUEHUS;

OPUMEHSTh B TPOIIECCE TMO3HAHMS MCIOJb3yEeMble B XUMHUU CHUMBOJIMYECKUE
(3HaKOBBIC) MOJIENH, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIeMEHTa, XUMUYEecKasi popMyIia, ypaBHEHUE XUMHUYECKON peakiuu —
IpU PELICHHH YYEOHBIX IIO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHAThH
Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a3oBbIe HcCIeA0BATEILCKIE NeiiCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOI'O IIO3HAHUS BEIIECTB M XHUMHUYECKHX
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;

BJIQZIETh HABBIKAMHM  CAMOCTOSITEJIBHOIO  IUIAHUPOBAHUA U MPOBEHACHUS
YUEHUYECKUX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOJATh 3a XOA0M
Ipolecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro  pe3ynibTar, (HOpMyIHpOBaTh
000OIIEHNsT U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBaHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

NpuoOpeTaTh  OMBIT  YYEHUUECKOM  MCCIIEIOBATENbCKOW U MPOEKTHOMU
JEsITeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB pEUIEHUS] NPAKTUYECKUX 3aad, MPHMEHEHHIO PA3JIUYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(GOpMALK (HAyYHO-TIONYJIsIpHas
JUTEepaTypa XUMUYECKOTO CO/Ep KaHUs, CIPaBOYHbIE TTOcOOUs, pecypcebl MHTepHeTa),
aHAIM3UPOBATh MH(GOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

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

nmpuoOpeTaTh  OMBIT  WCIOJIB30BAaHUS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUN 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: MPUMEHATh MEXKIIpeIMETHbIC ((PU3NUECKUE U MAaTeMaTHYECKUE) 3HAKU
Y CUMBOJIBI, (hOpMYyIIbI, a00peBUATYpPbl, HOMEHKIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHHZ

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0OJI¢ AUAJIOTa W/WIIN
JMCKYCCHUH, BBICKA3bIBATh HJICH, (HOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO
BBITIOJTHCHHUSI TIPEJIOKEHHOM 3a7a4H;

BBICTYIIATh C TIPE3CHTALIMEN pe3yJbTAaTOB I103HABATEIBHOU JEATEIILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, IMPAKTUYECKOM paboThl 1O HCCICIOBAHHIO CBOWCTB
M3y4aeMbIX BEIIECTB, PeAIM3AIMU Y4eOHOTO MPOEKTa, U (hOPMYIUPOBATH BHIBOJIBI 110
pe3yJbTaTaM MNPOBENEHHBIX HMCCIEAOBAaHUN MyTEM COTJIACOBAHUS TMO3UIUN B XOE
00CcyXeHusl 1 0OMEeHa MHEHUSIMH.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE eiiCTBHSA:

CaMOCTOSITEJIBHO  IUIAHMPOBaTb U OCYLIECTBIISITH CBOI  IO3HABATEIBHYIO
NEeATENbHOCTh, ONpelensas €€ Lenu W 3aJadd, KOHTPOJIMpPOBAaTb U IO Mepe
HEOOXOAUMOCTH  KOPPEKTHUPOBaTh  MpeJiaraéMblii  aJrOpUTM  JCHCTBUM  IpH
BBIIIOJIHEHMH Y4YEOHBIX M  MCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Hauboiiee
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 MPOrPaMMbl MO XMMHUU Ha YriayOIE€HHOM
YpOBHE Ha YPOBHE CpPEAHEro OO0IIEero oO0pa30BaHMS BKIIOUYAIOT CHEIU(PUUICCKHUE IS
y4eOHOTO TpeaMeTa «XuUMHUsS» HaydHbIe 3HAHUSA, YMEHUS M CIOCOOBI JCHCTBUU IO
OCBOEHHUIO, MHTEPIpETAllMd M NPeoOpa3oBaHUI0 3HAHWM, BUIABI JEATCIHHOCTH IO
MOJYYEHUI0O HOBOTO 3HAaHHMS M TPUMEHEHUIO 3HAHUW B pa3IMYHBIX Y4EOHBIX
CUTyalUsX, & TaKX€ B PEaJbHBbIX >KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C XUMHE. B
MporpaMMme M0 XUMHUH MPEAMETHBIE PEe3yJIbTaThl MPEICTABIEHBI MO TOaM U3YUYEHUS.

10 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKkas XuMUsh» OTPa)KaroT:

c(hOpPMHUPOBAHHOCTD MPECTABICHUN: O MECTE U 3HAUYEHUU OPTAaHUYECKOU XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECIeUeHWU YCTOMYMBOTO Pa3BUTHS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTUYECKOM, HPHEPreTUYECKOM W MHUIIEBOMN
0€30IMacCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJOB, HOBBIX



HMCTOYHUKOB JHEPruM, B O0OECIEYEHHH PAlMOHATIBLHOTO MPUPOJONONIb30BAHMS, B
(opMUPOBaHNN MUPOBO33PEHUS U OOIIEH KYJIbTYPhI YEJIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 3JJ0POBbIO U IPUPOJIHOM CPELIE;

BJIaJICHUE CUCTEMOM  XMMHYECKUX  3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraIOIINE TOHITHS — XUMUYECKUM DJIEMEHT, aTOM, SAPO U DIIEKTPOHHAs
o0oJouka atoma, S-, P-, d-aToMHBIE OpOUTAIIM, OCHOBHOE U BO30YXIEHHOE COCTOSHUS
aToMa, THUOpHIM3alMig aTOMHBIX oOpOuTaneil, HWOH, MOJIEKyJla, BaJCHTHOCTD,
AIEKTPOOTPUIIATEIIbHOCTD, CTETIEHb OKUCICHUS, XUMUYECKasl CBS3b, MOJIb, MOJIIpHAs
Macca, MOJIAPHBIN 00BEM, YriiepoAHbI cKeneT, (yHKIMOHAJIbHAs TpyIIa, paauKal,
CTPYKTYpHbIe (GopMynbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEJIETHBIE), HW30MEepus
CTPYKTYpHasT M TMpPOCTPAHCTBEHHas (T€OMETpUYECKas, ONTHYECKas), H30MEPHI,
TOMOJIOTUYECKUNA PANl, TOMOJIOTH, YTJIEBOJAOPOABI, KHCIOPOJI- M a30TCOJEpKallue
OpraHUYeCKUe  COCIUMHEHHUSA, MOHOMEp,  IMOJUMEpP,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUSI; TEOPUU, 3aKOHBI (mepuonnyeckuit 3akon . U.
MenpaeneeBa, Teopus CTpOCHHS opraHndeckux BemectB A. M. byrtaepoBa, 3akoH
COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBpPALICHUS SHEPIUHM IPHU
XUMUYECKUX  PEakKlMsiX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI  S3BIK  XHUMHH,
MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IIOHMMAaHUA MPUYUHHOCTH 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
Me3oMepHbI 3¢ dekTsl, opuentantsl | u Il poma); ¢akronoruveckue cBeleHUS O
CBOMCTBax, COCTaBe, MOJy4YeHUM U O€30MaCHOM UCIOJIb30BAHUU BAKHEHIIMX
OpraHUYEeCKUX BEIHIECTB B OBITY U MPAKTUYECKOW ACSITEIBHOCTH YeJIOBEeKa, OOIIMX
Hay4YHbIX MPUHLUNAX XHUMHYECKOrO MPOM3BOJCTBA (HA MpUMEpPEe MNPOU3BOJCTBA
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(hOpMHUPOBAHHOCTH 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 COCTAaBJICHHUS
AIIEKTPOHHOTO OajlaHCa dTUX PEAKIIMM, PeaKIuii HOHHOTO OOMEHa MyTEM COCTaBIICHUS
UX TIOJIHBIX U COKPALIEHHBIX MOHHBIX YPaBHEHMUII;

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

c(OPMUPOBAHHOCTh YMEHHIl: YCTaHABIMBATh MPUHAICKHOCTh HW3YYEHHBIX
OpPraHUYECKUX BEIIECTB M0 UX COCTaBY M CTPOEHUIO K OIpeeEHHOMY Kiaccy/Tpymie
COCIMHEHM, aBaTh UM Ha3BaHUA MO cuctemarudeckoil Homenkinarype (IUPAC) u



MPUBOJNTh TPUBHAJIBHBIE HA3BAHMS JJI OTIEIBHBIX MPEACTABUTENIECH OPraHUYECKHX
BEUIECTB (ITWJIEH, AaUETWICH, TONYyOJd, TJHIEPUH, OSTUJICHIJHUKOIb, (EHOI,
dopmanbaerua, ameragbAeTua, aleTOH, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa,
CTEapUHOBAs, OJICMHOBAs, MAJBMUTUHOBASI KUCJIOTHI, [JIMIMH, aJaHUH, MaJlbTO3a,
(¢pykTO3a, aHUJIMH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJ U IPYTHE);

chOpPMUPOBAHHOCTh ~YMEHHUS  OMpENeisTh BHJI XMMHYECKOM CBSI3U B
OpPraHUYEeCKUX COECIMHEHUAX (KOBAJIEHTHAs! U HOHHAA CBS3b, G- U M-CBA3b, BOJOPOIHAS
CBSI3b);

COPMUPOBAHHOCTb yYMEHUS MPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. byrtnepoBa 111 00bSCHEHUS 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U
XUMHUYECKHE  CBOWCTBA  TUIIMYHBIX  IPEJICTaBUTENEH  pa3IUMYHbIX  KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKAQJAUECHOB, aJKHHOB,
apOMAaTUYECKHX YIJIEBOJOPOAOB, CIUPTOB, aJbJETHIOB, KETOHOB, KapOOHOBBIX
KHCIJIOT, MPOCTBIX U CJIOXKHBIX 3(QUPOB, MXUPOB, HUTPOCOCAUHEHUH U aAMHUHOB,
AMUHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJMCAXapHUJIOB), WILUTFOCTPUPOBATH
TFEHETUYECKYIO CBSI3b MEXAY HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XWMHYECKHX
peaxiuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS NOATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHUN OT KPATHOCTHU U
TUIIA KOBAJIEHTHOM CBsI3U (G- U M-CBS3M), B3aUMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaThb HCTOUYHUKU YTIEBOJOPOJHOIO
ChIpbs (HE(PTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro nepepaboTKU U MPaKTUYECKOe
MIPUMEHEHUE TPOYKTOB NEPEepadOTKH;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHUH O €CTECTBEHHO-HAayUHBIX
METOJaX MO3HAHUA — HAOIIOACHUU, W3MEPEHUHU, MOJEIMPOBAHUM, IKCIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS,

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTh OCHOBHBIE OIEpPAlMU MBICIUTEIbHON
NEeSATEeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000UIeHHE, CHCTeMaTU3aluIo,
BBISIBJICHUE TPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Il M3YyYEHMs] CBOWCTB BEIIECTB U
XAMHUYECKHUX PEaKIIU;

c(OPMUPOBAHHOCTh YMEHHII: BBISBIATh B3aMMOCBS3b XUMUYECKUX 3HAHUUA C
MOHATUSIMU U MPEJCTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJid OoJee
OCO3HAaHHOT'O MOHHWMAaHHMs CYIIHOCTH MAaTE€pUalIbHOIO €IMHCTBA MHPA, UCIIOJIb30BATh
CUCTEMHbIE 3HAHUS MO OPraHMYECKOW XUMHHU Ui OOBSICHEHHUS U MPOTHO3UPOBAHMS
SBJICHUI, IMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUI: TPOBOJIUTH PACUETHI [0 XUMUYECKUM (hopMyJiaM U
YpaBHEHUSIM XUMHUYECKUX PEAKIMil C UCMOJIb30BAHUEM (PU3NYECKUX BETUYHMH (Macca,
00BEM  Tra3oB, KOJMYECTBO  BEIECTBA), XapaKTePU3YIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: pacy€Tbl IO HAXOXKICHUIO XHUMUYECKOW (HOpMyIb



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

c(OpPMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAIU3UPOBATh U OLEHUBATH C
MO3UIMNA IKOJOTUYECKON 0€30MacHOCTU MOCHEICTBHS OBITOBOM M MPOU3BOJICTBEHHON
NESTEIbHOCTH 4YEJIOBEKA, CBS3aHHOW C TIepepabOTKOM BEIIeCTB, HCIOIb30BaATh
MOJIy4YE€HHBbIC 3HAHMS U1l TPUHATUS TPAMOTHBIX PEHICHUHA MpoOJieM B CHUTyaIusX,
CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHM: CaMOCTOSTENIbHO IUIAHUPOBaTh U TMPOBOIUTH
XUMUYECKUN IKCIIEPUMEHT (MOTYyUYEHUE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIECTB,
KAUYE€CTBEHHBIE PEAKIIMU YTIIEBOJIOPOIOB PA3IMUHBIX KJIACCOB M KUCIOPOACOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEUICHUE ASKCIIEPUMEHTAJIBHBIX 3aJad IO PaclO3HABAHHIO
OPTaHWYECKHUX BEIECTB) C COONIOJACHWEM TIpaBui Oe30macHOro oOpamieHus ¢
BEIIECTBAMHU U JIA0OPATOPHBIM 000pyAOBaHUEM, (OPMYIUPOBATH 1I€JIb UCCIIEIOBAHNUSA,
NPENCTaBIATh B PA3IUYHON (opMe pe3ysbTaThbl SKCIEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJI0/IaTh MpaBUjIa 3KOJOTMYECKH LEIecCO00pa3HOro MOBEACHHS B OBITY M
TPYAOBOM JAEATEIBHOCTH B ILEJSIX COXPAaHEHMSI CBOETO 3J10POBbS, OKPYKAOIIEH
IPUPOAHON CpeAbl U JOCTHKEHUS €€ yCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBHUS Ha JKUBbIE OpraHU3MBbI
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbICI nokasarens [1/1K;

aHAJIM3UPOBATh 1€JIECOO00Pa3HOCTh NPHUMEHEHUS OpPraHMYECKUX BEIIECTB B
IPOMBILIEHHOCTH U B OBITY € TOUKH 3pEHUSI COOTHOLICHUS PUCK-TI0J1b34;

C(OPMUPOBAHHOCTh ~YMEHHUW: OCYILECTBIATh  LEJICHANPABICHHBI  MOMCK
XUMUYECKON HMH(OpMALMK B pa3IMYHBIX MCTOYHUKAX (HayyHass M y4yeOHO-Hay4dHas
JauTepaTypa, CpeiAcTBa MaccoBoil MHpopmaumu, VHTEpHET W Apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(POpMaIUIO, TiepepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBUU C IIOCTaBJICHHOU y4eOHOM 3aJ1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKaneckne o0pa3oBaTe/bHbIE
padoTbl padoTbI pecypebi
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOi 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
bu6mmoreka [JOK
2.5 I'anorennpon3BoIHBIE YTIIEBOAOPOIOB 4 1 https://m.eds00.ru/d69df650
Hroro mo pazueny 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



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

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



https://m.edsoo.ru/d69df650
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KoanuecTBo yacoB Jara DJIeKTPOHHbIE
Tema ypoxa Bee Kounrpou IIpakTnye naye uudpposBbIe
n/ o bHbIE cKHe st o0pa3oBaTte/ibHbIE
n padoTbl padoThI pecypceel
[Ipenmet u
3HA4YCHHE
opratecKor Busmiorera LIOK
’ https://m.edso00.ru/3686e6f
IIPE/ICTABICHHUE O 5
MHOT000pa3uu B
OpraHUYECKUX
COEMHEHUI
DIIEKTPOHHOE
CTPOEHHE aToMa
yriepojaa
(ocHOBHOE U bubnuorexa [HOK
BO30YXIEHHOE 1 https://m.edsoo.ru/Oce6fd4
COCTOSIHHS ). c
BanentHbie
BO3MOKHOCTH
aToma yriepoja
Xumuyeckas
CBS3b B
OpraHUYEeCKUX
COCIMHCHMSIX. bubnnoreka IIOK
MexaHu3mbl 1 https://m.eds00.ru/8d39f5¢c
o0OpazoBaHus 8
KOBAJICHTHOM
CBSI3H, CIIOCOOLI
paspsbliBa CBsA3EH
Teopus
CTpOEHUS bubnmnorexka HOK
OpraHMYECKHUX 1 https://m.edsoo.ru/9e595c
COEIMHEHNHN A. b8
M. bytieposa
Bunaer nzomepun:
CTPYKTYypHasi,
MPOCTPAHCTBEHH
asl. bubmmoteka [IOK
ONEKTPOHHBIE 1 https://m.edsoo.ru/b0e616
5] deKTs B 61
MOJIEKYJIax
OpTraHUYECKHUX
COEMHEHUI
[IpencraBnenue
© bubnmoreka [JOK
KyaccHuKanun 1 https://m.edsog ru/c212dd
N 2
CHUCTEMaTHUYyecKa

s HOMEHKJIaTypa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21

(IUPAC)
OpPraHUYECKUX
BCILICCTB

Knaccudukanmst
peakuuii B
OpraHUYeCKOu
XUMHUHI

bu6nuoreka [IOK
https://m.edsoo.ru/ba5706
aa

Cucremaruzamnus
1 000011IEeHNE 1
3HAHHUHU II0 TEME

bub6nmoreka [IOK
https://m.edsoo.ru/87a37ca
b

10

11

12

13

AJKaHBI:
TOMOJIOTHYECKHUI
psn, odmas
opmyuna,
HOMEHKJIaTypa U
HU30MepHus,
AJIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYII

duznueckue
XUMHYECKHE
CBOMCTBA
aJIKaHOB

Haxoxxnenue

aJIKaHOB B

pUpoe.

CnocoObl 1
MOJIYYEeHUS U
MIPUMEHEHUE

aJIKaHOB

LlukmoankaHbl:
obmas popmyna,
HOMEHKJIaTypa u
U30Mepus,
0COOEHHOCTHU
CTPOCHHUS U 1
XAMHYECKHUX
CBOMCTB,
CITOCOOBI
MOJIYYCHUS U
MIPUMEHEHUE

Pemenue
pacd€THBIX 3a7a4
Ha OIIpeJIeIICHUE
MOJIEKYJIIPHOM
bopmybl
OPraHUYEeCKOro 1
BEII[ECTBA 10
MacCOBBIM
JI0JIIM aTOMOB
3JIEMEHTOB,
BXOJSIIMX B €r0

bu6nuoreka [IOK
https://m.edsoo.ru/25a146
36

bubmuorexa [JOK
https://m.edsoo.ru/313771
1c

bubmuorexa [JOK
https://m.edsoo.ru/259b0a
5b

bubmmoteka [IOK
https://m.edso0.ru/156730
d2

but6mmoreka [IOK
https://m.edsoo.ru/bf84d8e
b
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COCTaB.
Cucremaruzanus
1 000011IEeHNE
3HAHUM I10 TEME

14

AJIKEHBI:
TOMOJIOTUYECKU I
psn, odmas
opmyuna,
HOMEHKJIATYypa,
3IEKTPOHHOE U
MPOCTPAHCTBEHH 1
0€ CTpOeHUE
MOJIEKYIJL.
CtpykTypHas u
LHC-TpaHC-
u3oMepus
AJIKEHOB

bu6nmoreka [IOK
https://m.edso00.ru/273b0a
le

15

16

17

18

19

20

dusnyeckue u
XUMUYECKHE
CBOICTBA
AJIKEHOB.
[IpaBuno
MapkoBHHKOBA

CriocoOsbl
MOJTyYeHUS U
IPUMEHEHHUE
AJKEHOB

[IpakTuueckas

pabota Ne 1 mo

TeMe

"TTonnyuenue 1
STUJIEHA U

U3YYEHUE ero

CBOMCTB"

Pemenue

pacy€THBIX 3a1a4

Ha OIIpEeJIEIICHUE
MOJIEKYJIIPHOM 1
bopmybt
OPraHU4YEeCKOro
BEILIECTBA

AJnKagueHbl:
COIIPSKEHHBIE,
M30JIMPOBAHHbIE,
KYMYJIMPOBAaHHBI 1
e. OcobeHHOCTH
3JIEKTPOHHOTO
CTPOEHUS

XUMHUYeCcKHe
CBOMCTBaA
CONPSKEHHBIX
JTMECHOB

bubnnoreka IIOK
https://m.edso0.ru/21069c
cd

bubnnoreka IIOK
https://m.edsoo.ru/665dc0
58

bubmuorexa [JOK
https://m.edsoo.ru/0941ee
ds

bu6nuoreka [IOK
https://m.edsoo.ru/e9ea992
1

but6mmoreka [IOK
https://m.edso0.ru/04298c
Oa

but6mmoreka [IOK
https://m.edsoo0.ru/e56125
3d

21

Croco0bl 1

bu6nuorexa [IOK
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https://m.edsoo.ru/21069ccd
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IMMOJIYYCHHA U

https://m.edsoo.ru/1aa816
60

MPUMEHEHUE
aJKaINCHOB
AJKUHBEL
TOMOJIOTHYECKHUI
psin, obmras
dopmyua,
HOMEHKJIATypa, bubmuoreka [OK
22 AIIEKTPOHHOE U https://m.eds00.ru/68b6cc
MPOCTPAHCTBEHH 4c
0€ CTpOEHUE
MOJICKYJI,
dusnueckue
CBOMCTBaA
XUMHYECKHE bu6nuoreka [IOK
23 CBOMCTBA https://m.edso00.ru/23493a
AJIKUHOB 93
KauecTBeHHEbIC bubnnoreka IIOK
24 peakuuu Ha https://m.edsoo.ru/7b1c48
TPOIHYIO CBA3b da
Ezigiﬁiiﬂll bubmuoreka [OK
25 https://m.edsoo.ru/aéf9ale
MIPUMEHEHUE a
AJKHMHOB
Pemenwue 3amau:
pacy€ThI 110 bubanoreka [JOK
26 YPaBHEHHUIO https://m.edsoo.ru/5db8e5
XMMHAYECKOH 26
peaKIuu
CucreMaru3anus
27 u 0000IIeHNE
3HAHUH IO TEME
ApeHbl:
TOMOJIOTHYECKHUI
psia, oOmras
opmyuna,
HOMEHKJIATypa.
DIIEKTPOHHOE U bubnmnoreka [JOK
28 IIPOCTPAHCTBEHH https://m.edsoo.ru/a92a70
0€ CTpOCHHE 94
MOJIEKYJT
OeH3oJ1a 1
TOIIyOJa, UX
¢buznueckue
CBOMCTBaA
éiﬁffszme BuGnorexa [IOK
29 https://m.edsoo.ru/ad4alae
apEHOB: PeaKIuu 4
3aMCIICHHS
Ximrseerare Busmorera LIOK
30 https://m.edsoo.ru/a44alae

apeHOB: PEAKIUHU
PUCOEANHEHNUS,

4


https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
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/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

OKUCIIEHUE
TOMOJIOT'OB
OeHsoia

31

32

33

OcobenHocTr
XUMUUYECKUX
CBOWCTB CTHpOJIa

Pemenue
pacu€THBIX 3a7a4
Ha oNpeJelIeHue
MOJIEKYJIAPHOMN
bopMyIBI
OpraHMYECKOI0
BEILECTBA

CriocoOBbl
MOJTyYeHUS U
PUMEHEHHUE
apeHOB

bu6nmoreka [IOK
https://m.edsoo.ru/d5018a
54

bu6nuoreka [IOK
https://m.edsoo.ru/53461a
2c

bu6nuoreka [IOK
https://m.edsoo.ru/6f717d0
9

34

35

36

37

I'eneTnueckas
CBSI3b MEXKIY
Pa3IMYHBIMU
KJ1accamu
YTJIEBOJOPOIOB
PacuéTtrl mo
YpaBHEHUSAM
XUMHYECKHUX
peaKuHnii.
Cucremarusanus
1 00001IeHE
3HAHHUH 10 TEME
[IpupoansIii ras.
[TonyTHbIE
HEe(TsHbIE ra3bl

KameHHBIH
yroiab 1
MPOIYKTHI €T0
nepepaboTKu

bubmmoteka [IOK
https://m.edsoo.ru/69b339
8b

38

Hedts 1
CHoco0bI €€
nepepaboTKH.
IIpumeHeHne
POJTYKTOB
nepepadoTKu
HeTH

bu6nuoreka [IOK
https://m.edsoo.ru/21f9de?
8

39

40

I'enernueckas
CBSI3b MEXKIY
Pa3IMYHBIMU
KJaccaMu
YIJIEBOAOPOIOB
I'anorenonpownss
OJTHBIC
YIJIEBOJAOPOJOB:
3JIEKTPOHHOE

but6mmoreka [IOK
https://m.edsoo.ru/82b4d7
59



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
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

CTpOCHUE;
peaxiuu
3aMeIIeHUs
rajoreHa

41

42

43

44

[elictBue
[IeJI0Yei Ha
rajioreHIpou3Bo
JTHEIC.
BzaumoneiicTeue
JUTajoreHajJKaH
OB C MarHueM u
IIMHKOM

CucreMatusainus

1 00001IeHrE

3HAaHUH IO 1
pazzaeny
"Yraesogopobr"
KonTponbHas

pabora o Teme 1

"Yraesogopobr"

[Ipenenbubie
OJIHOATOMHBIE
CIHPTHI:
TFOMOJIOTHYECKU I
psn, oomas
dopmyua,
CTpOECHUE 1
MOJIEKY,
U30MepHs,
HOMEHKJIAaTypa,
KJ1acCU(pUKanus,
¢buznueckue
CBOMCTBA

bu6nmoreka [IOK
https://m.edso0.ru/20e89f2
2

bubnnoreka IIOK
https://m.edsoo.ru/95c9e2
98

bubmuorexa [JOK
https://m.edsoo.ru/df04c5c
d

45

XuMHudyeckne

CBOMCTBaA

IIPEACIIBHBIX 1
OJHOATOMHBIX

CIIUPTOB

bu6nuoreka [IOK
https://m.edsoo.ru/26ee34f
e

46

Crnioco0b1

MIOJIyYEHUS U
IIPUMEHEHHE 1
OJIHOATOMHBIX

CIIUPTOB

bubmmoreka [IOK
https://m.edso0.ru/484100
000000000

47

[TpocTsie a¢ups:
HOMEHKJIaTypa u
HU30MEpHs,
0COOEHHOCTH 1
(bU3UYECKUX U
XUMHYECKHUX

CBOICTB

bu6nuoreka [IOK
https://m.edsoo.ru/c2c788
b2

48

MHuoroaromMHble
CIIAPTHI: 1
STUIECHTJIMKOIb U

bu6nuoreka [IOK
https://m.edsoo.ru/ee4d84a
a



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
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

TTIUIEPHH, UX
dusnueckue u

XHMHYECKHE
CBOICTBA
CrocoObI
MOJTYYCHHS U bubnmnoreka HOK
49 MIPUMEHEHUE https://m.edsoo.ru/d12e56
MHOT'0aTOMHBIX d
CIIUPTOB
®eHouI:
CTPOCHHE
MOJICKYJIBI, bubnmnoreka HOK
50 buznueckue https://m.edsoo.ru/2ce726f
CBOIICTBA. 8
ToKCHYHOCTD
denona
bu6mmoreka [IOK
51 Xm\imqecme https://m.edsogru/037ca5f
cBoiicTBa (peHoMa 9
g;?;:gz/m u bubnuorexa [JOK
52 https://m.edsoo.ru/c77ddf4
IPUMCHCHUE c
deHona -
[IpakTuueckas
pabota Ne 2.
Pemienue bu6nuoreka [IOK
53 IKCIIEPUMCHTAITh https://m.edsoo.ru/fdOced0
HBIX 3a/1a4 110 9
teme "CrnupTel U
dbenonsr"
CucreMaruzanus bubmmoteka [IOK
54 1 00001IeHNE https://m.eds00.ru/1810ch
3HaHUII O Teme 9b
Anpaerunsl u
KETOHBI:
AIEKTPOHHOE
CTpOCHHE
KapOOHMIIbHOM bubnmnorexka HOK
55 TPYIIIBI; https://m.edsoo.ru/b139be
TOMOJIOTHYECKHE aa
pAnbI, o01Iast
hopmyua,
HU30MepHs U
HOMEHKJIaTypa
Anbneruas u
I&;T;Izj&ne butimoreka [JOK
56 . https://m.eds00.ru/c88742
CBOICTBA, Ee
peakuuu T
MIPUCOSANHECHHUS
Peakunu bu6nuoreka [IOK
57 OKHCIICHUS U https://m.edsoo.ru/a393baa

Ka4CCTBCHHLBIC

9



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
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

peakiuu
alILIETUI0B U

KETOHOB
gg;;:f;;ﬁ bu6nuoreka [IOK
58 https://m.edsoo.ru/520d1c
aJIbIETUI0B U 51
KETOHOB
OIHOOCHOBHEIC
npeaeiibHbIC
KapOOHOBBIC bubnmnoreka HOK
59 KHUCJIOTHI, https://m.edsoo.ru/fecObl1
0COOCHHOCTHU 3
CTPOCHHMSI X
MOJICKYT
Nsomepus u
HoMerTATyPA uGmmorexa LIOK
60 https://m.eds00.ru/700cc8
KHUCJIOT, X 7b
duznueckue _
CBOMCTBaA
XuMHudyeckue
cnofiersa uGmmorexa LIOK
61 https://m.edsoo.ru/40e6e0e
OJHOOCHOBHBIX 9
KapOOHOBBIX -
KHUCJIOT
OcobenHoctu
CBOICTB
MYpPaBbUHOMN bubimoreka [JOK
62 KUCJIOTHL. https://m.edsoo.ru/bb31be
MHoroo6pasue 71
KapOOHOBBIX
KHCJIOT
OcoOeHHOCTH
CBOMCTB:
HENpeeNbHBIX U
apOMaTHIECKHX
KapOOHOBBIX,
bubmnorexka IIOK
63 JWKapOOHOBBIX, https://m.edsogru/83a087
THJIPOKCUKAPOOH 73
OBBIX KHCIIOT.
IIpencraBurenu
BBICIIIAX
KapOOHOBBIX
KHCJIOT
ITonsTHe O
HPOM3BOTHEX bu6nuoreka [IOK
64 https://m.edso0.ru/0d162d
KapOOHOBBIX 9d
KHCJIOT
gg;;:g;m " bu6mmoteka [IOK
65 https://m.edso00.ru/7c065¢c
MIPUMCHEHUE

KapOOHOBBIX

9d



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
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
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

KHUCJIOT

66

67

CrnoxHBIC

3(UPHIL:
TOMOJIOTHYECKHUI

psn, odmas 1
opmyuna,

H30Mepus U
HOMEHKJIaTypa
duznyeckue u

XUMHUYECKHUE
CBOMCTBA

3¢upoB

bu6nmoreka [IOK
https://m.edsoo.ru/adfffe6
d

bubnuoreka LIOK
https://m.edsoo.ru/ad6b94
b2

68

Pemenue
pacUETHBIX
3az1a4: 1o
YpaBHEHUIO
XUMHYECKON
peakiuu, Ha 1
ornpezeneHue
MOJIEKYJIIPHOM
bopmybl
OpPraHHYECKOTO
BEIIIECTBA

69

[IpakTuueckas
pabota Ne 3.
Pemenue
AKCIIEPUMEHTAITb
HBIX 33/1a4 10
TeMe
"KapOoHoBbie
KHUCIIOTBI.
CnoxHble

s¢ups"

bubnuorexa [JOK
https://m.edsoo0.ru/486671f
b

70

71

Kupsr:
CTpOEHHE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA
(ruaponus)
OcobenHoctu
CBOMCTB KHUPOB,
COJIEpIKaIINX
OCTaTKH
HENpeIeNbHbIX
JKUPHBIX KHCIIOT.
Kupsr B
npupojie

bubmmoreka [IOK
https://m.edsoo.ru/al9c5b
98

bubmmoteka [IOK
https://m.edsoo.ru/b03319
22

72

MEI1a Kak o
BBICIIIMX
KapOOHOBBIX
KHUCIIOT, UX
MOIOIIEe
JIEUCTBUE.

bu6mmoreka [IOK
https://m.edso0.ru/3c5665
65



https://m.edsoo.ru/adfffe6d
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
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

73

ITonsarue o
CHHTETHYECKUX
MOIOIIHX
cpencTBax
(CMO)
I'eneTmueckas
CBS3b
YTJIEBOJIOPOIOB
51
KHCIIOPOJICOACPIK
ammx
OpraHUYECKUX
BCIIECTB

bu6nuoreka [IOK
https://m.edso0.ru/56790c
96

74

75

76

Pacuétrl mo
ypaBHEHUSAM
XUMHYECKHUX
peakui
Cucremaruzanus
1 00001IeHE
3HAHHUH 10 TEME

Oomas
XapaKTEePUCTHKA
YIJICBOJIOB U
KJaccuukanms
YIJICBOJIOB
(MOHO-, H- 1
H0JIMCaXapubl)

bubnnoreka IIOK
https://m.edsoo.ru/f8eaf2e
b

bubnnoreka IIOK
https://m.edsoo.ru/7a9693
al

7

MoHocaxapu/ibl:
buznvecKue
CBOICTBA U
HAXO0XJICHUE B
IpHUPOJIe

bubnuorexa [JOK
https://m.edsoo.ru/b4bdda
2d

78

[IpumeHenne
TJIIOKO3BI, €€
3HAYCHUE B
KH3HEICITCILHO
CTH OpraHu3Ma

bu6nuoreka [IOK
https://m.edsoo.ru/5e6112
2d

79

80

Jucaxapunpl:
caxaposa,
MaJIbTO3a U
JIAKTO3a.
Haxoxxnenue B
pUpoae 1
MIPUMEHEHUE
JMcaxapuioB

[Tonucaxapupr:
CTpPOEHHE
MaKpOMOJIEKYII,
dusnueckue u
XAMHYECKHE
CBOICTBA,
MIPUMEHEHNE

bu6nuoreka [IOK
https://m.edsoo.ru/eb0384
e7

but6mmoreka [IOK
https://m.edso0.ru/72a045
08

81

[Moustue 00

but6mmorekxa [IOK



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508

HMCKYCCTBEHHBIX https://m.eds00.ru/6216e7
BOJIOKHAX 66
Pemienue

pacyeTHBIX 3aj1a4
Ha onpeJeiIeHUe
JIOJIX BBIXOZA

bu6nmoreka [IOK

82 https://m.edsoo.ru/7fde47e
MPOIYKTa f
pEeaKIiu OT -
TEOPETUIECCKHU
BO3MOKHOI'O
Cucrevanisatius utorera LIOK
83 . https://m.edso00.ru/08d436
3HaHUH IO Ac
pazzaeny
Konrtponbnas
paora no Tewe utorera LIOK
84 https://m.edso0.ru/42c667
JKarue 8e
OpTaHHYECKUC
coenuueHus"
AMMUHBL:
Kkiaccudukanus,
CTpPOCHHUE
MOJIEKY, o011as bu6nuoreka [IOK
85 dbopmyia, https://m.edsoo.ru/efa7e6c
A30MEpHs, a
HOMCHKJIATypa 1
buznIecKue
CBOMCTBaA
ziP(I)I\I;I;IIT{BeZKHe bubmmorexa [JOK
86 https://m.edsoo.ru/1bc5cf8
anudaTuuecKux 0
aMHHOB
AHunuH:
CTPOCHHUE
aHWJIMHA, bubmmoteka [IOK
87 0COOEHHOCTH https://m.edsoo.ru/39cd21f
XUMHUYECKHUX 1
CBOICTB
aHWIMHA
CnocoObl
MOJIyYEHUs U bubnuoreka [JOK
88 IIPUMEHEHNE https://m.edsoo.ru/eal387
annpaTUIECKuX 63
aMHHOB
AMHHOKHCIIOTHI:
HOMEHKJIaTypa u
g;?;iﬂfi;{e bubmmnoreka IJOK
89 . https://m.edsoo.ru/d1773e
CBOIiCTBa. 80
OTtnenbHbIE -
MIPEJICTAaBUTEIIN

0-aMHHOKHCJIOT



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
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/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80

90

Xumudaeckue
CBOMCTBaA
aMHHOKHCIIOT,
150,
OHOJIOTHYECKOE
3HaYCHHUE
aMHHOKHCIIOT.
Cunres u
TUAPOIIU3
MIENTHUIOB

bu6nmoreka [IOK
https://m.eds00.ru/77df705
a

91

benkxu xak
MIPUPOIHBIE
MOJIUMEPHI;
CTPYKTYPBI
OCIIKOB

bu6nmoreka [IOK
https://m.edso00.ru/429e98
99

92

93

94

95

96

97

XUMHYECKUE
CBOICTBA OEJIKOB

A3zoTcoaepkaiu
e
reTEPOLUKINYEC
KHE COCIMHEHUSI.
Hyxnennossie
KHUCTIOTHI:
COCTaB,
CTpOECHHE U
OuoJsiornueckas
pOJIb

[IpakTuueckas
pabota Ne 4.
Pemenue
AKCIIEPUMEHTAITb
HBIX 33/a4 0
TeMe
"A3o0Tcoaepkall
1€ OpraHuvYecKue
coeMHeHus"

IIpaxTHueckas
pabota Ne 5.
Pemienne
AKCIIEPUMEHTAITb
HBIX 3aJa4 110
TeME
"Pacno3HaBanue
OpTraHUYECKHUX
coequHeHuin"

KonTtponbnas
pabora 1o Teme
"A3oTcoaepKalll
W€ OpraHNYeCKHe
coeuHeHus"

OCHOBHBIE
[MOHATUSA XUMUHU

1

bu6nuoreka [IOK
https://m.edso0.ru/623730
6d

bubnnoreka IIOK
https://m.edsoo.ru/521d14
31

bubmmoreka [IOK
https://m.edsoo.ru/8e3c02
dl

bu6nuoreka [IOK
https://m.edsoo.ru/bde3fdf
6

bu6nuoreka [IOK
https://m.edsoo.ru/ce561bc
7

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



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
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

BBICOKOMOJICKYJT
SIPHBIX
COCIUHEHUN U
METOABI UX
CHHTE3a —
MoJIMMepU3aIus
u
MOJIMKOHICHCAIIN
s

IInacTmaccsl.
YTuauzanmsa u
nepepadoTka
IJIACTUKA

98

[«

bu6nuoreka [IOK
https://m.edso0.ru/82242e
of

DnacToMepsl:
HaTypajibHbIN
CUHTETHUYECKUE
Kaydyyku. Pe3una

99

Bonokna:
HaTypaJbHBIE,
HCKYCCTBEHHBIE,
CHHTETUYECKHE.
[Tonmmepnr
CIIELIMATIBLHOTO
Ha3HA4YCHMS

10

IIpakTrueckas
pabota Ne 6.
Pemenne
SKCIIEPUMEHTAb
HBIX 3aJa4 110
TEME
"Pacno3naBanue
I1acT™Macc 1
BOJIOKOH"

10

bu6nmoreka [IOK
https://m.eds00.ru/246103
ec

bubnnoreka IIOK
https://m.edso0.ru/5963a6
01

bubmuorexa [JOK
https://m.edsoo.ru/3aebd?7
7a

0O0001eHne u
cucTeMaTH3anus
M3Y4YEHHOTO

10 MaTepuaia 1o

2 TeMe
"BbICOKOMOJIEKY
JSIpHBIC
coenuHeHus"
OBUIEE
KOJIMYECTBO
YACOB I10
[MTPOI'PAMME

102

bu6nuoreka [IOK
https://m.edsoo.ru/6a22bl
e8

Kpurtepuu onieHKH YPOBHSI 3HAHUI yUAIIUXCHA MO XUMMH.

PesynbraThl 00y4YeHUs] OIIEHMBAIOTCSA MO MATHOAUIBHOW cucTeMe. [Ipu OIeHKe YUYHTHIBAIOTCS CIEAYIOIre

KAQUYC€CTBCHHBIC ITOKA3aTCIIN OTBETOB:

* TyOrHa (COOTBETCTBHE N3YUSHHBIM TEOPETUISCKUM 0000TICHISIM);

*0CO3HAaHHOCTH (COOTBETCTBHE TPeOYEeMBIM B IPOTpaMMe YMEHHSIM NMPUMEHSATh HOJIYYeHHYI0 HH(POPMAaIHio);

*II0JIHOTA (COOTBETCTBHE 0OBEMY NPOrpaMMbl M MHPOPMALINN YIEOHUKA).

[Tpyu onieHKe yYUTHIBAIOTCS YMCIIO M XapaKkTep OMHMOOK (CYIIEeCTBEHHBIX MM HECYIIECTBEHHBIX).
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CyrmiecTBeHHBIC OMIMOKY CBSI3aHBI C HEAOCTATOYHON TITyOMHOW M OCO3HAHHOCTHIO OTBETA (HAPUMEP, YICHUK
HENPaBUJIBHO YKa3all OCHOBHBIC IPH3HAKU TIOHSTHUH, SIBJICHUM, XapaKTCpHbIC CBOWCTBA BCINECTB, HEMPABHUIBHO
chopMyTUpPOBAT 3aKOH, MPABHJIO U T.II. WU YYCHHK HE CMOT NMPUMEHUTH TCOPETUYCCKHUE 3HAHUS JUIS OOBSCHCHUS U
MPEICKA3aHUsl SIBJICHHI, YCTAHOBJICHUS MPUYMHHO-CIICJICTBEHHBIX CBSA3CH, CPABHCHHS U KIACCH(DUKAIUH SBICHUNA U T.
1L.).

HecymiecTBeHHBIC OMIMOKK OMPECIAIOTCSA HEMOJHOTOW OTBeTa (Hampumep, YIyIICHUE M3 BUAA KaKOT0-THOO
HexapakTepHoro (akTta IpH OMUCAHUH BEILIeCTBa, mpoiecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHCKH, JAOMYIIECHHbIC
M0 HEeBHUMATEJIbHOCTH (HAIpUMeEp, Ha JBa M Oojiee ypaBHEHHH PEakiUii B MOJHOM HOHHOM BHJE AOIYIIEHA OJHA
omunOKa B 0003HAUCHHUH 3apsiia MOHA).

Pe3ynbTaThl 00y4eHUsI MPOBEPSIOTCS B MPOLECCE YCTHBIX U IMHUCHMEHHBIX OTBETOB YYAIIMXCSH, 4 TAKXKE MpPU
BBITIOJTHCHUU UMM XHMHYECKOTO YKCIICPUMEHTA.

O11eHKAa YCTHOTO OTBETA

Oyenxa «5»:
* OTBET MOJIHBIN U MPAaBWIbHBII HA OCHOBAaHUU M3yUEHHBIX TEOPHIi;
* MaTepHaj U3JI0KEH B OIIPEISIICHHON JOTHYECKOH MOCIIeTI0BATEIEHOCTH, JINTEPATYPHBIM SI3BIKOM;
* OTBET CAMOCTOSITEIBHBIN.
Oyenka «4»:
* OTBET MOJIHBIN U NPAaBUIbHbII HA OCHOBAaHUH U3YyUEHHBIX TEOPUIL;
* MaTepuall M3JI0KEH B ONpElNeNeHHOW JIOTMYECKOW MOCIeN0BaTeIbHOCTH, MPHU OTOM JOMYIIEHHl JBE-TPH
HECYIICCTBEHHBIC OIUOKH, UCTIPABJICHHBIC IO TPCOOBAHUIO YUUTEIIS.
Oyenxa «3»:
* OTBET IOJIHBIA, HO TIPH 3TOM JIOMYIICHA CYIIIECTBEHHAs OIIMOKa MIJIM OTBET HETIOHBIH, HECBI3HBIN.
Oyenka «2»:
* TIpH OTBETEe OOHAPYKEHO HETIOHMMAaHUE yYAIIUMCSI OCHOBHOTO COJEpKaHUSA yU4eOHOTO MaTepraa Wil JOMYIICHEI Cy-
IICCTBEHHBIC OMIHUOKH, KOTOPBIC YUAIIHICS HE MOXKET HCIIPABUTh MIPHU HABOAIINX BOIIPOCAX YUUTEIS.
OueHKa NUCbMEHHBIX PadoT

Ouyenka IKcnepumMeHmanbHoLX yMeHUl
O1leHKa CTaBUTCSl HA OCHOBaHUH HAOIIOJEHNUS 32 YYAIIMMUCS U TMCBMEHHOT'O OTYETa 33 paboTy.
Ouyenxa «5»:
* paboTa BBINOIHEHA MOJTHOCTHIO M MPABWIIBHO, CACNIaHbI TPABIIIbHbIC HAOIIOCHNS 1 BEIBOABI,
* OKCIIEPHMEHT OCYIIECTBJICH MO IIaHy C Y4YeTOM TEXHUKHM OE30MacHOCTH W MpaBWil pabOThl C BEIIECTBAMH U
o0opynoBaHHEM;
* MIPOSIBJICHB!  OPTraHU3aLMOHHO-TPYAOBBIE YMEHHS (TTOJAEPKUBAIOTCS YHCTOTA paboyero Mecta M HOPSJOK Ha CTOIIE,
HKOHOMHO HUCIIOJIb3YIOTCSl PEaKTHBBI).
Ouyenxa «4»:
* paboTa BBINIOJIHEHA TIPABHJIBHO, ClICJIaHbI PABUIIbHbIE HAOJIOACHHS M BBIBOJIbI, HO ITPH 3TOM JKCIEPHUMEHT MPOBEACH
HE TIOJTHOCTBIO MJIH JIOTYIIEHBI HECYIIIECTBEHHBIE OIIMOKH B paboTe ¢ BellecTBaMu M 000pyA0BaHHEM
Oyenxa «3»:
* paboTa BBHINOJIHEHA IPAaBWILHO HE MEHEE YeM HAlloJIOBHHY MWJIM JIONyIIeHA CYIIECTBEHHas OIMMOKa B Xoje
9KCIEPUMEHTa, B 00BsACHEHUH, B 0popMIIeHHH Pa0OTHI, B COONIOEHNH TIPaBHI TEXHUKH 0€30MacHOCTH NpH padore C
BEIIECTBaMU M 000PYAOBaHUEM, KOTOPAs HCIPABISIETCST 10 TPEOOBAHUIO YUHUTENS.
Ouyenxa «2»:
* JIOIyLIeHbI JiBe (1 OoJiee) CyLIeCTBEHHbIC OMIMOKM B XOJ€ dKCIIEPUMEHTA, B 00bsICHEHNH, B oopmieHHH paboThI, B
COOJIIOJICHNH TIPaBWJI TEXHUKU OE30MAacCHOCTH Npu paboTe ¢ BellecTBAaMH M 00OpYIOBaHUEM, KOTOPbIE y4alluics He
MOXKET UCIIPABUTH JJAXKeE 10 TPEOOBAHHIO YUUTEJISL.

OuneHka yMEHHH pemaTh 3JKCHEePUMEHTANbHbIC 321241

Oyenka «5»:

* IUIaH PEIICHUS COCTABIICH MPABUIBHO;

* MPaBWIIBHO OCYIIECTBIICH IMOI00P XUMHYECKUX PEAKTHBOB U 000PYIOBAHUS;

* JIaHO TIOJTHOE OOBSICHEHHE U CJICTaHbI BBIBOJIBI.

Ouyenxa «4»:

* TUTaH PEIICHHs COCTABJICH MPaBUIILHO;

* MPaBWJIBHO OCYIIECTBJICH MOM00P XMMHYECKUX PEaKTHBOM H OOOpYIOBAaHHSA, TPU 3TOM JOIMYIMICHO HE Oojiee IBYX
HECYIICCTBEHHBIX OMIMOOK B OOBSICHEHUH U BHIBOIAX.

Oyenka «3»:

* IUTaH PEIICHUS COCTABIICH MPABUIIBHO;



*TIPaBWJIBHO OCYIIECTBJICH MOJ00P XMMHYECKHX PEAKTHBOB M 00OPYIOBaHUS, HO JOMyIIeHa CYIIECTBEHHAs OIMOKa B
00BSICHEHHMH U BHIBOAAX.
Oyenxa «2x»:
e nomyineHbl ABe (M OoJyiee) OMMOKU B IJIAHE PEHICHHS, B MOAOOpE XMMHUYECKHX PEAKTUBOB M OOOPYIOBAaHWs, B
00BSICHEHHH U BBHIBOJIAX.

OneHka YMeHMi peliaTh pacueTHbIe 32124

Oyenka «5»:

* B JIOTHYECKOM PACCYXICHHU M PELUICHUH HET OIIKOOK, 3a/ja4a PelieHa paliiOHaIbHBIM CIIOCOOOM.

Oyenka «4»:

*B JIOTHYCCKOM PACCYXKJICHUU U PEIICHUH HET CYNICCTBEHHBIX ONMIUOOK, HO 3aj[aua pellIcHa HepallMOHAIBHBIM CIIOCOO0OM
WM JOMYIIECHO He OoJiee MBYX HECYIIECTBEHHBIX OIIMOOK.

Oyenxa «3»:

*B JIOTUYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIICHA CYNIECTBCHHAs OUTHOKAa B MAaTEMAaTUYECKHIX
pacuerax.

Oyenka «2»:

*HMEIOTCSI CYLIECTBEHHBIE OIIMOKH B JIOTHYECKOM PACCYKICHUHU U B PEIICHHH.



HammeHnoBanne OOBEKTOB M CPEACTB MaTepHaIbHO-

TEXHHUYECKOTro 00ecreueHUs

VueOHuku

Xumnst. 10 knace. YriayOnaeHHBIH ypOBEHb

I'abpuensn O.C., [Tonomapes C.1O., Octpoymon W.T'.
Mocksa uznarensctso IIpocsemenue 2022r.

Pabouwne TeTpamu

O. C. Taopuensn, A. B. SmykoBa «Xumus. Pabouas
terpaap» K yueonuky O.C. ['abpuensn «Xumus 10 knace» M.

— JIpoda, 2021

Meroanueckne mocoous

0. C. T'adpmenssr, U. T'. OctpoymoB HacrompHas kHuTa

yautens «Xumus», 10 krace. M. — Ipoda, 2020.

[oypounsre pazpaboTku

M. 1O. I'opxosenxo. «Iloypounsie pazpabotkm» mo xumuu (10

kiacc) k yaeorukam O. C. ['abpuensua. M. — «Bakoy, 2021

I[eMOHCTpaI.[I/IOHHLIe MaTepHraJibl

Kostekiun He(TeNpoLyKTOB, YIIE€BOAOPOIOB

KomrprorepHsie U HHPOPMAMOHHO-KOMMYHHKATHBHBIE

cpencTea

MBI

TexHHueckue cpeacTBa 00yUeHHs

ITpoekTop, K0CKa, KOMIIBIOTEP.

DKpaHHO-3BYKOBBIE MTOCOOUS

ITpoekTop, K0CKa, KOMIIBIOTEP.

O6opynoBaHue Ki1acca

HacTeHHple JoCckM [UIi WUIIOCTPATHBHOTO —MaTepuana,
JepxaTead  Juis Tabmun,  mKkadel Ui XpaHEHHS
JUAaKTHICCKHX MaTepHaIIOB.

Tabnunpr: [leproguyeckas cHCTEMa XMMHUYECKUX JJIEMEHTOB,
TabJIMIa PACTBOPHMOCTH, PSI HAaNpsHKEHHS METALIOB H

JJICKTPOOTPHUIATCIBHOCTH 3JICMCHTOB.






