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MHOACHUTEJIbBHASA 3AIIUCKA

PabGouass mporpamMmMa Mo XMMHUHM Ha ypOBHE CpPEIHEro oO0uiero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-03 «O06
oOpa3zoBanuu B Poccuiickoit ®@enepaunn», TpeOOBaHUNW K pe3ysibTaTaM OCBOEHUS
dbenepanbHOl 00pa3zoBaTeNbHON IporpaMMbl cpeaHero odmiero oopazoBanusi(DOII
COOQ), mpexacrasineHHbix B denepanbHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuértom Konuenuuu mnpenojgaBaHusi y4eOHOro mpeaMera
«Xumus» B oOpa3zoBaTelbHBIX opranuzanusx Poccuiickoit ~ denepanun,
peaTu3yIoIKnX OCHOBHBIE 00pa3oBaTeIbHbIEC MTPOTPAMMBI, U OCHOBHBIX TOJIOXKEHUN
«Crtparerun pa3Butus Bocnutanusi B Poccuiickoit ®@enepanuu Ha nepuona ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE Yri1yOJEHHOTO U3YUCHHS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpaszoBanus yuyammxcss 10-11 kmaccoB. W3ydenue
npelMeTa, peaau3dyeMoe B YCIOBUSX AUGPGEPEHIUPOBAHHOTO, MPOPUIHLHOTO
oOydeHHMsl, TPU3BAHO OOECHEUYUTh O00Ie00Pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO
MOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS aJanTaiiid X K OBICTPO
MEHSIOITUMCSI YCIIOBUSIM KU3HHU B COLIMYME, a TAKXKE JJIs MPOJ0JDKCHHSI 00YUCHHS B
OpraHu3anuax MpoPEecCHOHATBHOTO 00pa30BaHUsl, B KOTOPBIX XUMHUS SBISETCS
OJTHOW U3 MPUOPUTETHBIX AUCUUILIVH.

B nporpaMvme 1no XuUMUM Ha3HAuYCHHE IMpeaMeTra «XHMUS» [OIydaeT
NoJpOOHYI0 ~ MHTEPNPETAlMi0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxenusmu  GI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJieH, COJepKaHus,
pe3yNnbTaToB 00y4YeHHss U TpeOOBaHMI K YPOBHIO TOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIJISIFOTCS CJIEIYIOIIUE BBIMIOJIHSEMbIE MPOrpaMMON IIO
XUMUU (PYHKITHN:

e THPOPMALIMOHHO-METOJMYECKasl,  peanu3anus  KOTopoil  oOecreyuBaet
MOJIYYeHUE TPEJICTABICHUS O IENSIX, COJAEpKaHMM, OOIIEH cTpaTerud OOydeHus,
BOCITUTAHUS U PAa3BUTHUS O0YUAIOMINXCS CPEJCTBAMU MIPEIMETa, U3Yy4aeMOro B paMKax
KOHKPETHOTO TIPODHIIS;

e OPraHU3allMOHHO-TUIAHUPYIOIIas, KOTOpast MpeayCMaTpUBAET
omnpe/ieJieHHe: MPUHLMIOB CTPYKTYPUPOBAHUS W TOCIEIOBATEIBbHOCTH H3Y4YCHUS
y4eOHOTO MaTrepuayia, KOJMYECTBCHHBIX M KAYECTBEHHBIX €ro XapaKTepPUCTHK;
NoAX0A0B K (OPMUPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJISI M OLEHKHU
o0pa30oBaTeIbHBIX JOCTHKEHUN OOYYAIOMIMXCS B pamMKaxXx HTOTOBOM aTTECTAIllMU B
dbopMe eTMHOTO TOCYIapCTBEHHOTO YK3aMEHa M0 XUMUMU.

[Tporpamma asis yriayOI€HHOTO N3YYCHUS! XUMHUH:



e  YCTaHaBJIMBAET MHBAPHAHTHOE MPEAMETHOE COJIEpIKAHUE, 0053aTEIBHOE NS
M3Y4YCHHUS B paMKaxX OTACIBbHBIX MpOoQWIeH, IpemycMaTpUBaeT paclpeeicHUue U
CTPYKTYpPUPOBAHHE €T0 IO KJIacCaM, OCHOBHBIM COJIEpKATEIbHBIM JIMHUSIM/pa3iesiaMm
Kypca;

e  JaéT MPUMEPHOE paclpe/iesieHne Y4eOHOTO BpEeMEHHU, PEKOMEHIYEMOro JJIsI
U3YUYCHHS OTIEIBHBIX TEM;

e IpejjaracT MPUMEPHYIO TIOCIEIOBATECIBHOCTh HW3YUYEHHS  Y4EOHOTO
Mareprasia ¢ y4EéTOM JIOTHKH TIIOCTPOCHHS Kypca, BHYTPHIIPEAMETHBIX U
MEXIPEIMETHBIX CBI3CH;

e  J1aéT METOJUYECKYIO MHTEPIPETAIIUIO IIeJIeH 1 3a/1a4 U3yUYeHHUs MpeIMeTa Ha
yrayoJIEHHOM YpOBHE C y4E€TOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME CPEIHETO
o01iero oOpa3oBaHusl, COACPKATEIBHON XapaKTEPUCTUKH TJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHUSI OCHOBHOHM 00pa30BaTelIbHON MPOTrpaMMBbl CPEHEr0 OO0IIEero oOpa3oBaHMs
(ITMYHOCTHBIX, METAIIPEIMETHBIX, MTPEJAMETHBIX), @ TAK)KE C YIETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JICUCTBUN O0O0Y4YarOMIETOCsS 10 OCBOCHUIO COJICPIKAHUS
npeaMeTa.

[To BceM Ha3BaHHBIM TO3WIMSAM B IMpOrpaMMe MO XHMHHU TPETyCMOTpPEHa
IPEEMCTBEHHOCTh C 00yYEHHEM XHMMHUHU Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30oBaHuUs.
3a nmpenenaMu  YCTAaHOBJIEHHOW TMpOrpaMMoOil MO  XUMHHM  00s3aTelIbHOU
(MHBapHaHTHOM) COCTABIISIONIEH colepX aHusl yueOHOTo MpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUATUBHOW COCTaBIISIOIIEH,
KOTOpasi JIOJDKHA OMNpPENEeNsTbCd B COOTBETCTBUHM C HAIpaBICHHEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KOHIENTyalbHbIMU mosiokeHusiMu DPI'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOr0 U  YIUIYOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHITMPOBAaHHOTO O0YUYEHHUS HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHUsI XUMHUS
Ha YpOBHE yriTyO0JIEHHOTO U3yUEHHUS HAMPaBIEH HA PEeATM3aINI0 IPEEMCTBEHHOCTH C
MOCIIEIYIOIINM ITAllOM MOJTYYEHUs XUMUYECKOT0 00pa30BaHUs B paMKax U3yuYeHUs
CHEIUANTBHBIX E€CTECTBEHHO-HAYYHBIX M XUMHUYECKUX JHUCIHUIUIMH B BYy3aX W
OpraHu3alugaX CPeTHEro MPoPECCUOHATBHOTO 00pa3oBaHus. B 3Toii CBSI3M M3ydeHne
npeaMera «XUMHUS» OPHUEHTHPOBAHO TPEUMYIIECTBEHHO Ha pACIIUPEHUE U
yrayOJeHue TEOPEeTHYECKOW ¢ MPAKTUYECKOW TMOATOTOBKH — OOyYarouuxcs,
BBIOpABIINX OMpeAeaEHHBIA MPOQWIh OOy4YEeHHs, B TOM YHCIE C MEPCIEKTUBON
MOCJICAYIONIETO  TIONYYCHHMs] XMMHYECKOrO0 O00pa3oBaHHWsl B  OpPraHH3aIUsAX
npodeccruonansHOTO 00pazoBanus. Hapsimy ¢ stum, B cBete TpeboBanmii ®I'OC
COO k mmaHWpyeMbIM pe3yibTaTaM OCBOCHHS (eaepanbHOi 00pa3oBaTEIbHON
MPOrpPaMMBbl CPETHEro O0IIero o0pa3oBaHUs HM3yUEHHUE  TpeaMera  «XHUMH»
OPHMEHTHUPOBAHO TAaKXE Ha peHIeHUEe 3a1ad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUsA OOydaroluxcsi, Ha (OPMUPOBAHUE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHI paldoHaIu3alui y4eOHOro Tpylaa u
00O0OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEXIUCIUILIUHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTapisitonuMu IpeiMeTa «XUMHUs» Ha YpOBHE YIIyOJIEHHOTO W3Y4YEHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranudeckas xumus» u «OOmas u
HeOpraHuueckas xumusi». [lpu onpeneneHun moaxoa0B K 0TOOPY M CTPYKTYpHOU
OpraHU3aIU COJIEPKAHUS ITUX KYPCOB B MPOTPAMME 10 XUMUHU 32 OCHOBY IPUHSITHI
nonoxxkenust ®I'OC COO o paznuuusx 06a30BOro M yriyOJEHHOTO YpOBHEH
U3YUYEHUS MpeIMETA.

OcHoBY copaepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuuecKass XUMHUS» COCTAaBISE€T COBOKYIHOCTH TMPEAMETHBIX 3HAHUM U
YMEHUM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3yUEHHS MpeaMeTa. JTa CHUcTema
3HAHMM TOJy4aeT ONpeeIéHHOE TEOPETHUYECKOe JIOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIIECTBEHHO OONBIINI 00bEM (DaKTOIOTUYECKOTO MaTepuaa.
Tak, Ha yrnmyOGa€HHOM YpOBHE HW3YyUeHHMsI MpeaMeTa oOecredeHa BO3MOXKHOCTH
3HAYMTENIPHOTO YBEIUUYEHUS 00bEMa 3HAHUN O XUMHUECKHX PJIEMEHTaX U CBOMCTBAX
UX COSJIMHECHUI Ha OCHOBE PACIIUPEHUS U YIITyOJeHUS MPEICTABICHUN O CTPOSHUH
BEIIECTBA, XHUMHYECKOM CBSI3M M 3aKOHOMEPHOCTSX TMPOTEKAHMUS pPEaAKIUH,
paccMaTpUBAEMBIX C TOYKH 3PEHUS XUMHUYECKOM KMHETHKH M TEPMOJUHAMHKHU.
N3yyenue nepuonuyeckoro 3akoHa u llepuoamydeckoil CHCTEMbl XUMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKHUX MTPEICTABICHUAX
O CTpOEHMM aToma. XHUMHUYECKas CBsI3b OOBSACHAETCS C TOUYKH 3pPEHUS
HHEPreTUYECKUX N3MEHEHUH TIpu €€ 00pa30BaHUM U Pa3pYIICHUH, a TAKXKE C TOUKU
3peHuss MEXaHU3MOB e€ oOpa3oBaHusA. M3yueHue TUNIOB peakUUid TOTOIHSAETCA
dbopMupoBaHUEM  TMpEACTaBICHUN 00 DJICKTPOXUMHUYECKHUX MpoIleccax U
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BeIIeCTB. B Kypce opraHnyeckoit XUMHH MPU
PAacCCMOTPEHUU PEAKIIMOHHON CIMOCOOHOCTH COEIUHEHUU YAeNIseTcss o0co0oe
BHUMAaHHE BOMpocaM 00 3IIEKTPOHHBIX 3P (DeKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3Ha4YeHHE UMEET TO, UTO Ha COJCPIKAHUE KYPCOB XUMHUU YTITyOIEHHOTO
YPOBHS U3yYEHUS JIJIs1 KJIIACCOB OMpeea&HHOro mpoduis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep IAOMOJHEHUM K OOINeld CHUCTeME TMPEIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSIHME CMEXHbIe NpeaMeThl. Tak, Hampumep, B COJAEpKaHUU
MpeaMeTa JUIsl KIIACCOB XUMHKO-(PU3MIECKOTo Mpo(uiist 00JIbIIOe 3HAUCHHE Oy IyT
HMMETb 3JIEMEHTHI y4eOHOro MaTepuaa rno oomeit xumuu. [Ipu nuzyuenun npeamera
B JIAaHHOM CJTy4ae aKIeHT OyJeT CAeIaH Ha OOITHOCTh METOI0B MO3HAHMUS, OOIITHOCTh
3aKOHOB M TEOpUA B XUMHUU U B (PU3UKE: AaTOMHO- MOJICKYJSpHAs TEOpUs
(MonekyinspHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHUS



MAacChl M DSHEPrHM, 3aKOHbl TEPMOJWHAMHMKH, OJJIEKTPOJIW3a, MPEJICTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B T0 e Bpemsi B cofiep:kaHuM MpeMeTa 1Jis KJIACCOB XUMHKO- OUOJIOTUYECKOTO
npoduist 00BN yACIbHBIN Bec Oy1eT UMETh OpraHrudecKas Xxumus. B aTom ciyuae
MPEJOCTABISAETCS BO3MOXHOCTh JUIsi 0oJiee  OOCTOSITEIBHOTO PacCMOTPEHUs
XUMUYECKOW OpraHu3aIliy KJIETKU KaK OMOJOTUYECKON CUCTEMbI, B COCTaB KOTOPOU
BXOJAT, K TPUMEPY, TaKU€ CTPYKTYpPHBbIE KOMIIOHEHTBI, KakK JIUMHUAbI, OEJIKH,
YIJIEBOABI, HYKJIECUHOBBIE KHUCIOTHI W Apyrue. [lpu »TOM 3HaHHMS O COCTaBe M
CBOWCTBAaX MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKHMX BEUIECTB CIIYXKaT
OCHOBOM JyIi M3Yy4YEHHUs CYIIHOCTH TMpoIeccoB (OTOCHUHTE3a, JbIXaHUS,
MUILEBAPEHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0OIIIeHAYYHBIX METOJIOB MO3HAHUS M OMbITA MPAKTUYECKOTO0 MPUMEHEHUSI HAYYHBIX
3HAHUW H3y4YeHHE TmpeameTa «XUMHUsS» Ha YIIYOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBSI3SX C Y4YeOHBIMH TIpeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX oOnacteli «EcrecTBeHHO-Hay4dHBIE TIpeAMETHI», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3k U IUTEpATypay.

[Tpu n3yueHnn yueOHOTO NMpeaMeTa « XUMUsD» Ha YIITyOJIEHHOM YPOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOT'O U CpeJHero olmiero oopa3zoBanus (Ha 6a30BOM YpPOBHE),
3a/layedl TEepPBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHHE OCHOB HAYKHU
XMUMHH KaK 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKON JeATEIbHOCTH
YeJI0BEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelienue atou 3aaun Ha
yriayOiaEHHOM YPOBHE U3yUYEHUs IPEeIMETa MpEeAIoaraeT peaan3auio TaKuX Ieei,
KaK:

e popMUpOBaHHE  TPEACTABICHHUI: O  MaTepUAIbHOM  E€IAMHCTBE  MHDA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTU SIBJICHUU INPUPOJBI, O MECT€ XUMHUU B CUCTEME
€CTECTBEHHBIX HAayK W €€ BeAylled poiii B 0OECHEUEeHUU YCTOMYMBOTO PA3BUTHUS
YeJIOBEUECTBA: B PEIICHUH IMPOOJIEM 3KOJIOTHYECKOM, DHEPreTHYeCKOW M IHIIEBOM
0e30MacHOCTH, B Ppa3BUTHH MEIUIMHBI, CO3JaHUM HOBBIX MaTepUaIOB, HOBBIX
HMCTOYHUKOB JHEPTrUH, B OOECIEUEHUH PalMOHAIHHOTO TPHUPOAOINOIH30BAHUS, B
dbopMHUpPOBAaHUN MUPOBO33PEHUS U 00IIEH KYIbTYpPhI YeJIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

e OCBOCHHE CHUCTEMBI 3HAHMH, JEKAIIUX B OCHOBE XMMHYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: GyHIAMEHTAIBHBIX TTOHSITHI, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX IMPEACTABICHUN O CTPOEHHM BELIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HWOHHO- MOJIEKYJSIPHOM, HAJAMOJEKYJISAPHOM, O TEPMOAWHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAHHUS XUMUYECKUX PEAKIUH, O



XMMHYECKOM pAaBHOBECHUHU, PACTBOpPAX M JUCHEPCHBIX CHCTEMaX, 00 oOmmx
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA;

e hopMUpOBaHUE Yy 00YUAIOIMIMXCS OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHYECKUX 3HAHUU i1 OOBIACHEHUs KIIOUEBBIX HAEH M Mpodsiem
COBPEMEHHOW XUMHUHM, JJIs1 OOBSICHEHUS] W MPOTHO3UPOBAHUS SIBICHUM, HUMEIOUIUX
€CTEeCTBCHHO-HAYUYHYIO MPUPOAY; T'PAMOTHOTO pEIIeHHUs] MPoOJieM, CBS3aHHBIX C
XUMHUEH, TMPOTHO3UPOBAHMS, aHAIM3a U OLEHKU C MO3ULUH DKOJIOTHYECKOU
0€30MacCHOCTU MOCIECTBUM OBITOBOM U MPOU3BOJACTBEHHON NESITEIHHOCTH YEJIOBEKA,
CBSI3aHHOM C XUMHUUYECKUM TIPOU3BOJCTBOM, HCIIOJIB30BAHUEM U TepepaboTKOM
BEIIECTB;

e yIUTyOJICHUE MPEAICTABICHUN O HAyUYHBIX METOJIaX MO3HAHUs, HEOOXOAUMBIX JJIsI
npuoOpeTeHusl YMEHUN OPUEHTUPOBATLCS B MUPE BEIIECTB U OOBSICHEHUS XUMUYECKUX
SIBJICHUH, UMEIOLUX MECTO B MPUPOJIE, B TPAKTHUECKOM JIEITEIIBHOCTH U MTOBCEHEBHOM
KU3HHU.

B nmmane peanuzanuu nepBOOUYEPETHBIX BOCHHUTATEIBHBIX W Pa3BUBAIONIUX
(GyHKIHMI T[EJOCTHOW CHUCTEMBI CpeHero o0Imero oO0pa3oBaHUS TP H3YYCHUU
npeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPUOOpPETaroT
TaKHe IeJIM U 3aJ1a4u, KaK:

e BOCIIUTAHUE YOSKIEHHOCTH B MO3HABAEMOCTH SIBIICHUU MPUPOJIbI, YBAKEHUS K
IpOIIeCCy TBOPYECTBA B 00JIACTH TEOPETUYECKUX W MPHUKIAJHBIX HMCCIEIOBAHUA B
XUMHH, GOPMUPOBAHUE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSA HAYKHU;

e Pa3BUTHE MOTUBALIMU K OOYUYEHUIO U TTO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIIO
¥ CAMOBOCITIMTAHUIO HA OCHOBE YCBOCHHS OOIIEUYETIOBEYECKUX [ICHHOCTEH;

e pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, HWHTEIUIEKTYalIbHbIX M TBOPYECKUX
criocoOHOCTeH oOyuarommxcs, GOPMUPOBAHHE y HUX CO3HATEIBLHOTO OTHOIICHHS K
caM000pa30BaHUI0O U HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCIEHTHOM
npodeccuoHaIbHON U OOIIECTBEHHON AESTENIbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS K
CBOEMY 37I0POBBIO U MTOTPEOHOCTH B 3J0POBOM 00pase KU3HH,

 popMUpOBaHNE YMEHUI U HABBIKOB PA3yMHOT'O MPUPOIOTIOIB30BAHMS, PA3BUTHE
HKOJIOTUYECKON  KyIbTypbl, MPUOOpPETEHHWE OmbITa OOIIECTBEHHO- TOJE3HOU
JKOJIOTMYECKOM JEATEIHbHOCTH.

OO6muiee 9nCiIo 9acoB, MPETyCMOTPEHHBIX JJISI U3YyYEHUS] XUMUU Ha YTIIYyOJICHHOM
ypOBHE cpeiHero obiiero oopazoBanus, coctariset 204 yacos: B 10 kinacce — 102 gaca
(3 yaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B HEAENIO).

PaGouas  mporpamma  OpHMEHTHpPOBaHA  Ha  IIEJIEBBIE  MPHOPHUTETHI,
chopMmynupoBaHHBIE B (eaepanbHOi paboueld mporpaMMe BOCIIUTAHUS M B paboueit
nporpamme Boctiutanusi MAOY «MBanosckass COIll» YBarckoro MyHUIIMIIAIBHOTO
paiioHa

[IporpaMmma MO XMMHUU COCTaBJI€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM



ocsoeHust OOII COO, mnpencraBaennsix B ®I'OC COO, a Takke Ha OCHOBE
XapaKTEePUCTUKHA TUIAHUPYEMBIX pe3yJbTaTOB JIyXOBHO-HPAaBCTBEHHOTO pa3BHUTHS,
BOCIIUTAHUS W COIMAIM3alMM OOY4YalOlIUXCs, MpPEACTaBICHHOW B (eaepabHOM
paboueii mporpaMMe BOCITUTAHMS U TMOJICKHUT HETIOCPECTBEHHOMY IPUMEHEHUIO MIPU
peanuzanuu o0s3aTeIbHOM 4YacTU 00pa30BaTENIbHOM MPOTPAMMBI CPEAHEr0 OOIIEro
oOpa3zoBaHus.

[Iporpamma mo xumuu oTpaxkaer ocHOBHble TpeboBanus PI'OC COO «k
JUYHOCTHBIM,  METaNpeJMETHBIM H  TMPEAMETHBIM  pe3ylbTaTaM  OCBOCHUS
o0pa3oBaTeIbHBIX IPOIPAMM.

[IporpamMmma mo XuMuM HaéT MPEACTABICHUE O HENAX OOyYeHHs, BOCIIUTAHUS H
pa3BuUTUSl  OOYy4alONIMXCS  CPEACTBAMU  Y4eOHOTO TpeAMeTa, yCTaHABIMBACT
o0s13aTeIbHOE TPEMETHOE COJIEp)KaHUe, MpeaycMaTpUBaeT pacIlpelesieHHe ero Io
KJlaccaM W CTPYKTYPHPOBAaHHE €ro 1O paslenaM U TeMaM Kypca, JaéT pacrpeaeiicHue
y4eOHBIX YacoB IO TEMAaTHYECKHM pa3JelaM Kypca U TIOCIEeIOBaTEIIbHOCTh HX
U3yYeHUs C YIETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKHA y4eOHOTO
nporiecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaloMIMXCs; OMNPEAeNsieT BO3MOXKHOCTHU
npeaMeTa JUiA  pealu3alud TpeOOBaHWK K pe3ylbraTaM OCBOCHHS IIPOTPAMMBbI
cpenHero obiiero o0pazoBaHus, TpeOOBAHUHN K pe3ybTaTaM 00yUeHHUsI XUMUH, a TAaKKe
OCHOBHBIX BHJIOB JCSITEIFHOCTH 00YJarOIIAXCS.



COJIEPKAHUE
OBYYEHUS 10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTuyeckne 0OCHOBbI OPraHM4eCKOl XUMMH.

[Ipenmer u 3HaUeHHE OPraHUYECKON XUMUHU, PEJICTABIECHUE O MHOr000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOEHUE aTroMa yYIJepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BaneHTHble BO3MOKHOCTH aroMa yriepoaa. XHMHUYECKas CBSA3b B
OpraHUYeCKUX COeAMHEHUsIX. TUMbI THOpUAN3ALIUA ATOMHBIX OpOUTANIe yrieposa.
Mexanu3mbl  00Opa3oBaHUsT KOBAJEHTHOW CBsi3M (OOMEHHBIH W JJOHOPHO-
aKIenTopHbIN). THUINBI TMepeKpbIBaHUS AaTOMHBIX OpOWTaNe, G- U T-CBS3H.
OnunapHas, aABOMHasE W TpoWHas cBsi3b. CIOCOOBI pa3pbiBa CBs3eH B MOJEKYJax
opranndeckux BemecTB. I[lonstue o cBoOOAHOM paaukaie, HykiIeopuie u
anexTpodue.

Teopusi cTpoeHuUs opraHuueckux coequHeHuit A.M. ByTinepoBa u coBpeMeHHbIE
NPEACTABIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHNUE TEOPUU CTPOEHHUS OPTraHUYECKUX
coelMHEeHU. MoJeKysipHble U CTPYKTypHbIe (opMyinbl. CTpYKTYpHBIE (HOPMYIIBI
pa3IMYHBIX BUIOB: pa3BEpPHYTas, COKpaul€éHHas, ckeneTHad. M3omepus. Buasl
U30MEPHUH: CTPYKTYpHAsi, MPOCTPAHCTBEHHAs. DIEKTPOHHbIE (D PEKTHI B MOJEKYIaX
OpraHUYeCcKUX COeAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBII 3P EKThI).

[IpencraBienne o kiaccupuUKalMd OpraHuveckux BemiecTB. [loHATHe o
dyHkimoHanbHON rpymme. ['omonorus. ['omonorudeckue psasl. CucreMatnyeckas
HOMeHKatypa oprannueckux coeauHeHuii (IUPAC) u TpuBuHanbHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOeHHocT M Kiaccu(UKAIUS OpPraHMYECKUX peakiuil. OKHCIUTETBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUNA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HUX NPEBpalllCHUM:
03HAKOMJIEHHE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUAIaMU HA UX OCHOBE,
OMBITHl MO MPEBPALIEHUIO OPraHWYECKHX BEIIECTB MpPH HAarpeBaHUM (ILJIABJICHHE,
oOyTrIuBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYJT OPTaHUYeCKHX
BEILIECTB.

YrieBoxopoasl.

Anxanbl. ["'omonornueckuii psiji aikaHoB, oOmIast ¢popMylia, HOMEHKIATypa U
u30Mepus. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKaHOB, Sp°-
ruOpuau3anus aTOMHBIX opOuTaneil yriepoja, o-cBsi3h. Du3mdeckue CBONCTBA
AJIKAHOB.



XUMUYECKHE CBOMCTBA QJIKAHOB: PEAKUUHM 3aMEIICHUs, HW30MEpHU3alNH,
JNETUIPUPOBAHMS, LIUKINA3ALNKU, MUPOJIU3a, KPpEeKUuHra, ropenus. lIpeacraBinenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxpaenue B mpupoje. CrnocoObl MoaydyeHHs U MPUMEHEHUE aTKaHOB.

Huknoankanel. O0wmwas ¢opmyna, HomeHkIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS U XUMHUYECKUX CBOMCTB MasbIX (IIUKJIOMNPOIMaH, [IUKI00YTaH) 1 OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTEeKCaH) IuKIoankaHoB. CrocoObl MOJyYeHHs] U TPUMEHEHHE
HUKJIOATKAHOB.

Ankensl. ['oMonoruueckuii psig ajnkeHoB, oOmias (GopmMmyrna, HOMEHKIATYpa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT aJIKEHOB, Sp2- TMOPUAN3ALHS
aTOMHBIX OopOuTasei yriepojaa, 6- u n-cBa3u. CTpyKTypHas U reoMeTpudeckas (1uc-
TpaHc-) uzoMepusi. Du3n4ecKre CBONCTBA AIKEHOB. X UMUUYECKHUE CBOMCTBA: PEAKIIUHU
NPUCOETUHEHHUS, 3aMEILICHUS B O-MI0JIOKEHUE MPU JBOWHOM CBSI3H, MOJUMEPU3AIUN
u okuciienus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peaKkliMy Ha IBOMHYIO CBS3b.
Cnioco0bI oJTy4eHUsT ¥ MPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoOB (CONMPsOKEHHBIC, M30JMPOBAHHBIC,
Kymyauposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XUMHYECKHX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-ipucoenunenue. [lomumepuszamus conpsiKEHHBIX
nueHoB. CriocoObl MOTy4YeHUsl U TPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonornyeckuid psii ajdkWHOB, oOmIas Gopmyiia, HOMEHKIATypa U
U30MepHUs. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJKHUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTanei yriepona. PuU3WyecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: pEaKUU PUCOEANHEHNS, JUMEPU3ALUA U TPUMEPHU3ALIUH,
OKHUCJIEHUSI. KUCITOTHBIE CBOMCTBA AJIKWMHOB, UMEIOIINX KOHLEBYI) TPOWHYIO CBS3b.
KauectBeHHbIE peakiyu Ha TPOWHYIO CBA3b. CIOCOOBI MOJTYYEHUS M MPUMEHEHUE
AJIKMHOB.

ApomaTuyeckue yrieBoaopoasl (apeHsl). ['oMomorudeckuii psig apeHoB, 001as
dbopMyIa, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJTbI OeH3071a. DU3nYecKrue CBOMCTBA apeHOB. XMMUYECKUE CBOMCTBA OEH30I1a
M €ro TOMOJIOTOB: PEaKIIMN 3aMEeIICHUS B OCH30JIbHOM KOJIBIIE M YTIEBOJIOPOTHOM
pagukaie, peakUMH  [PUCOCAUHEHHUS, OKUCIECHHE TOMOJIOrOB  O€H30a.
[IpeacraBneHne 00 OpUEHTUPYIOIIEM JEUCTBUU 3aMECTUTEIIEH B OEH30IbHOM KOJIbIIE
Ha TPUMEpE ATKWIBHBIX PAJUKAIOB, KapOOKCWIBHOW, TUAPOKCHIBHON, aMUHO- U
HUTPOTPYIIBI, aTOMOB TanoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB CTHpOJIA.
[Monmumepunzamus ctupona. CrocoObl MOMydYeHHs W TMPUMEHEHHE apOMaTHYECKUX
YTJIEBOJIOPOIOB.

[Tpuponnsnii ra3. IomytHeie HedTsHbIE Ta3bl. HedTh u €€ mpoucxoxkaeHue.
KamenHnblii yronb v npoykTel ero nepepadborku. CrnocoOsl nepepadboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUM, KAaTAIUTUUECKU), pUGOPMUHT, TUPOJIN3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBA3b MEXKAY pa3IMYHBIMU KJIacCaMU yTIIE€BOJA0POIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYIITY, IMAHOTPYIIILY,
aMmuHorpymnmy. JleficTBre Ha TaJloreHIPOU3BOHBIE BOAHOTO U CIIMPTOBOTO PacTBOpa
weénoun. BzauMoaencTBue AUrajloreHajakaHoB ¢ MarHMeEM W LUHKOM. lloHsThe o
METAJJIOOPTaHUYECKUX  COeUHEHUsIX. Vcronb30BaHUE  TaJIOTE€HIIPOU3BOIHBIX
yTJI€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIECTB.

OKCNEPUMEHTAJIBHBIE METOJIbl M3Y4YeHHUS BEIIECTB M HX IPEBpallCHUN:
u3ydeHne (U3MYECKUX CBOMCTB YIJIEBOAOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuil  yriieBOJOPOJOB Pa3IMUHBIX KIAcCOB (oOeciBeunBaHUE OpPOMHON WU
MOJHOM BOJbI, pacTBOpa IMepMaHTaHaTa KaJiusl, B3aUMOJICUCTBUE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApYyKEHHUE yriepoaa
U BOJIOpOJia B OPraHMYECKUX BEIIECTBAX, IMOJYYEHUE JTHICHA W HM3YUYCHHUE €ro
CBOMCTB, oO3HaKomjeHue ¢ kojuiekuusimMu «Hedtb» u «Yromp», ¢ oOpasmamu
IIacTMace, KaydyKOB W PE3WHBI, MOJICIIMPOBAHUE MOJEKYJ YTIIEBOJOPOJIOB U
raJIOreHIPOU3BOIHBIX YTIIEBOOPOIOB.

Kuciopoaconepxkamue oprannieckne CoeIMHCHUS.

[IpenenvHbie onHOATOMHBIE crnUPTh. CTpoeHHE MOJEKYNl (HA MpuMepe
MeTaHojla ¥ 9JTaHoja). [‘omonormyeckuii psia, oOmas Qopmyna, H3OMEpPHs,
HOMEHKJIaTypa U  kiaccudukanus. Duznyeckue  CBOWCTBA  MPeAeNbHBIX
OIHOATOMHBIX CHOUPTOB. BoOaopoaHble CBSI3M MEXAY MOJEKYJaMHU CIUPTOB.
XHWMHUYECKAE CBOWCTBA: pEAKUUM 3aMEUIEHUs, JEruApaTald, OKHCICHHUS,
B3aUMOJEHCTBHE C OPraHMUYECKUMU U HEOPraHWYECKUMU KuciaoTamu. KauecTBeHHas
peakiusi Ha OAHOATOMHbIE CIHUPTHI. J[efiCTBHE 3TaHONa M METaHOJAa Ha OpPraHU3M
yenoBeka. CriocoObl MOTy4YeHUsI ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa U u3oMepus. OcOOEHHOCTH (PUBMUECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHbl€ CHUPTHI — OSTUJICHIVIMKOIbL W TiHLEpUH. DuU3NUecKue u
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUs, B3AUMOJICHICTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMH KHUCIIOTaMHU, KAYECTBEHHAs! PEaKIUsl HA MHOTOATOMHBIE CIUPTBHI.
[IpeacraBneHne o0 MeXaHU3ME peakluidi HyKIeopUIbHOTrO 3aMelnieHus. JleiictBue Ha
opraHusM 4esnoBeka. CriocoObl MOIYyYeHUs U NPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

@®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIBI U
O6enzonbHOTO siApa. Dusmyeckue cBoiicTBa (eHoma. OCOOCHHOCTH XMMHYECKUX



cBoicTB ¢enona. KauectBeHHble peakiuu Ha ¢eHon. TokcuyHOCTh (peHoa.
CrnocoObl ostydyeHus u npumeHenue penona. Genonpopmanpaeruanas cMoa.

KapOoHunbHbIe cOeTMHEHUS] — allbJIETUbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM Tpymnmbl. ['OMoOJOrHYecKkue psabl anbJAETHIOB M KETOHOB, O0IIas
dopmyna, u3zoMepus M HOMEHKJIaTypa. Dusznueckue CBOMCTBA albJCTUIIOB U
KETOHOB. XHUMHUYECKUE CBOKMCTBA AJbJETUI0B U KETOHOB: PEAKIIMU PUCOETUHECHUS.
OxkucieHue anbJeruj0B, KAa4eCTBEHHbIC peakuuu Ha anbaeruabl. CrnocoObl
MOJY4YEHUS U TPUMEHEHUE AJIbJAECTUA0B U KETOHOB.

OnHOOCHOBHBIE TIpe/CiIbHbIE KapOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepus u HOMeHKIaTypa. Ou3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakiusi ITepudUKaIluu, PEaKIUd C Y4YacTUEeM YIJIEBOJOPOJHOrO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBBbUHOW KUCIOTHL. [loHSTHE O MPOU3BOJAHBIX
KapOOHOBBIX KHUCIOT — CJIOXKHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCoOEHHOCTH CBOWMCTB HEMPEETbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
TUKApOOHOBBIX KHUCIIOT, THAPOKCHUKAPOOHOBBIX KHUCIOT. IIpencraButenu BhICIIUX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/E8As,
JUHONIeH08as KUCIOTh. CIOCOOBI TIOJIyYeHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['omonornueckuit psia, obmas Qopmymna, uzoMepus H
HOMEHKJaTtypa. Dusndeckue M XUMHYECKHUE CBOMCTBA: THAPOJIU3 B KHUCIOH U
IEIIOYHOU CpEIE.

Kupel. Ctpoenue, puznyeckrue U XMMUYECKHE CBOMCTBA JKUPOB: THAPOIU3 B
KHUCIION | 1menouHoi cpene. OCoOEHHOCTH CBOWMCTB KHUPOB, COAEPKAIINX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a Kak COJIM BBICITUX KapOOHOBBIX KHCIJIOT, MX Motolee aeicTeue. OO0mmas
XapaKTepUCTHUKA yTiIeBo10B. Knaccudukarus yriieBo1oB (MOHO-, JTU-

U Tonmcaxapubl). MoHocaxapuasl: TIIIOKO3a, (PyKTO3a, rajakrosa, pubdosa,
ne3okcupudo3a. duznueckue CBOMCTBA M HaXOXKJAeHHE B Ipupojge. POoTOCHHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIUH C YYACTHEM CIHPTOBBIX U AJIBJACTUIHON
Tpynm, CHOUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHHe TIIOKO3bI, €&
3HAYCHUE B KWU3HEACATECIBLHOCTH OpraHu3ma. [[ucaxapuibl: caxaposa, MaIbTO3a U
JakTo3a. BoccraHaBiavBamOIIMe M HEBOCCTAHABIIMBAIOIIME JHCaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupojae u npumenenue. [lonmmcaxapuapl: kpaxmai,
TIMKOTeH U 1emunono3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmaia, TJIWKOTeHa W
eJUTI0J103bl. DU3MYECKHE CBOMCTBA KpaxMasa U HEJUTI0I03bl. XMMUYECKUE CBOMCTBA
KpaxMaJyia: THUJIPOJIA3, KAYEeCTBEHHAs PEAKIUS C HOJO0M. XHWMHUYECKHE CBOMCTBA
LEJUTI0JIO3bl:  TUAPOJW3, MojydeHue dPupoB 1eiosio3sl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCINIEPUMEHTAIIBHBIE METOJbl HM3YyYEHUS BEIIECTB W HUX MPEBPALICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B aJbAETHI HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE HTWJIOBOTO CIHPTA JUXPOMATOM Kayidsl (BO3MOXKHO MCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJAeTUlIbl (C TUIPOKCUIIOM
nuammuHcepeopa(l) u ruapokcugom menu(ll)), peakius riaunepruna ¢ THAPOKCUIOM
meau(Il), xumMuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJIEHCTBHE
pacTBopa T0K03bl ¢ ruapokcugom menu(ll), B3aumoaeiicTBre Kpaxmana ¢ UOJIOM,
pelieHne YKCIePUMEHTAIBHBIX 3a/1a4 1o TeMaM «CriupThl U peHosb», «KapOoHoBEIE
KUCIIOTHI. CI10KHBIC 3DUPHD.

A3oTcoaep:kalye OpraHuvYecKue CoeIuHEeHUs.

AMHHBI — OpraHWYecKHe MpPOU3BOAHBIE amMmuaka. Knaccudukaius aMUHOB:
anudaTuuecKue U apoMaTUUYECKHE; MEPBUYHBIC, BTOPUYHBIE U TpeTUUHbIe. CTpoeHue
MoOJIeKyn, oOmias dhopmyiia, U30MEpHUsi, HOMEHKIaTypa W (PU3WYECKHE CBOWCTBA.
XUMHYECKOe  CBOWCTBA  anu(aTHYeCKUX  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
ATKWINPOBAHUE, B3AMMOJECHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTON KuciaoToi. Conu
AJIKUJIAMMOHHSL.

AHWINH — IPEACTaBUTEIb aMUHOB apoMaTU4ecKoro psiaa. CTpoeHrWe aHWINHA.
B3aumHoe BiusiHEE TPYIIT aTOMOB B MOJIEKYJIe aHUIMHA. OCOOEHHOCTH XUMUYECKUX
cBOMCTB anHminHa. KadecTBeHHBbIe peakuuu Ha aHWIMH. CrocoObl MOJIy4eHHs |
npuMeHeHue anudarnyeckux aMuHoB. [loydeHne aHmIMHA U3 HUTPOOESH30JIa.

AmMuHokucnoTel. HomeHnknatypa u uzomepus. OTaelbHbIE IPEACTABUTENN O-
AMMHOKHUCIIOT: TJIMIUH, alaHuH. PU3NYECKUe CBOMCTBA AMUHOKHUCIOT. XUMUYECKUE
CBOICTBA aMHHOKHCJIOT Kak aM(OTEPHBIX OPTraHWYECKUX COCTUHEHUH, peaKIlvs
MOJIMKOHJIEHCAIIMK, 00pa3oBaHME TMENTUIHON CBs3U. buosormueckoe 3HAUYCHHE
aMUHOKHUCIOT. CUHTE3 U THUIPOJIN3 MIENITH/IOB.

benkn kak npuponassle nonumepsl. [lepBuuHas, BTOpUYHAs U TpeTUYHAsS
CTpyKTypa OeikoB. XHUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, [EHATYpaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

DOKCIEpUMEHTAIIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX NPEBpALICHUN:
pacTBOpeHHE O€IKOB B BOJE, JAeHATypauus O€JIKOB MpHU HarpeBaHUU, IBETHbHIC
peakuuu Ha O€NKH, pelIeHHEe OJKCIEPUMEHTANIbHBIX 3a/lad 1[0 TeMaM

«A3oTconmepkamMe — OpraHuyeckne  coeauHeHus» u  «Pacrio3HaBaHue
OPraHUYECKUX COCTMHEHUI.

BricokoMoJIeKyJISIpPHbIEC COEUHECHUS.

OCHOBHbIE TIOHSITUS XMMHUHU BBICOKOMOJICKYJISIDHBIX COEIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPHU3aLNU, CPEAHAS MOJIEKYJIIpHAs



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUH —
MOJINMEPHU3ALMS U TIOJTUKOHACHCAIHS.

[lonumepubie Marepuansl. IlmactMaccsl  (MOAMATHIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPUA,  MOJUCTHPOJ,  MOJIMMETHIMETAKpUIAT, MOJIMKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephl: HATypalbHBIM KaydyyK, CHHTETUYECKHUE KayuyKd (0yTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3una.

BonokHna: HaTypaibHbIe (XJIOIMOK, IIEPCTh, MIEIK), UICKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAallPOH U JIaBCaH).

[Tonumeps! crienuaibHOrO Ha3HauYeHUs (Te(IOH, KeBiap, dJIEKTPONPOBOASIINE
OJIMMEpBI, OMopasiiaraeMple MOJUMEPHI).

OKCHepUMEHTAJIbHBIE METOAbl M3Y4YECHHS BEIIECTB W MX MPEBpallleHU:
O3HaKOMJIEHHE C 00pa3laMu NPHUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIacTMAacce,
Kay4yKOB, pEIIEHHE OJKCHEPUMEHTAIbHBIX 3amady 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

PacuétHnie 3agaun.

Haxoxxnenue wmoiekynsipHOi (OpMyINIbI  OPraHMYECKOro COEJUHEHUsS IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTAaB, HAX0XK/IEHUE MOJIEKYJISIPHON
(bopMyIIbI OPraHUYECKOTO COeTMHEHUS 110 Macce (00bEMY) MPOAYKTOB CTOPAHUS, 110
KOJIMYECTBY BemiecTBa (Macce, 00BbEMY) MPOAYKTOB pEAKUUU W/MIU HCXOTHBIX
BEIIECTB, YCTAaHOBJICHHE CTPYKTYPHOU (OpPMYJIbI OpraHMYECKOro BEIIeCTBa Ha
OCHOBE €r0 XMMHYECKHX CBOWMCTB WJIM CIOCOOOB TOJYyYEHHUS, ONPEACIICHUE ITOJH
BBIX0/Ia MPOAYKTa PEAKIHH OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus mexxnpeaMeTHBIX CBSI3EH MPU U3YUYEHUU OPTaHUYECKON XUMUH B

10 kiacce oCyIlIecTBISETCA Yepe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAayYHbIX T[IOHATHI, TaK W TMOHATHI, MPUHATBIX B OTIEIbHBIX IpeAMETax
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01iue ecTecTBEHHO-HAyYHbIE MOHATHS: SIBICHUE, HAYYHBIH (akT, TUIOTE3a,
TEOpHs, 3aKOH, AaHaJIW3, CHUHTE3, KIacCUpuKanus, HaOIIOJCHIE, HU3MEpPEeHUE,
AKCIIEPUMEHT, MOJIEb, MOJIEIUPOBAHHUE.

duznka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, MOJEKYIIa,
HHEPreTUYECKUI YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
¢u3nyeckne BeTNYNHbI, €IMHUIBI U3MEPEHUS, CKOPOCTb, IHEPTHs, Macca.

buonorusa: kierka, opraHu3M, OJKocucTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTpOHBIM THIN MUTaHUS, OpOXKEHHUE,



dboTocuHTe3, JIBIXaHHE, O€NIKH, YTJIEBOBI, KUPBI,

HYKJICUHOBBIE KHUCIIOTBI, (PEPMEHTHIL.
I'eorpacusi: nosae3Hble NCKOMAEMBbIE, TOILUIUBO.
TexHosorus:  NHILEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOTO MHUTAHUS,

MOIOIIIAE CPENICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
11 KJIIACC

OBIIAS U HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sifep. XUMHUYECKUU aneMeHT. M3oromnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHHU U
O ypOBHH. ATOMHBIC opOuTanu. Kimaccudukamnus XuMUYeCKHX 3JIEeMEHTOB (S-, p-,
d-, f-onmementsr). PacmpeneneHue dJIEKTPOHOB 1O ATOMHBIM — OpPOUTAIISAM.
DNeKTpOHHbIE KOH(UTYpAIlUH aTOMOB AJIEMEHTOB MEPBOTO—YETBEPTOTO NIEPHOJIOB B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM, DJIEKTPOHHBIE KOH(MUrypalud HOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonnueckuit 3axkoH u llepuoguueckas cucTeMa XUMHYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3akoHa U llepmomgmyeckoil CUCTEMBbI
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOHM TEOpPHUEH  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB XMMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
IPOCTHIX U CJIOYKHBIX BEUIECTB 10 TPYIIIaM U MEPUOJaM. 3HaYEHNUE TEPUOTUIECKOTO
3akoHa /.M. Menaeneena.

XuMuueckass CBsA3b. Buabl XUMHWYECKON CBS3M: KOBAJICHTHAs, WOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIA H
JOHOPHO-aKIENTOPHBIA. DHEPrus U JJIMHA CBA3U. [lonsipHOCTH, HANIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KparHeie cBsa3u. BogoponHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, W BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T'€OMETPUUYECKHUM CTPOEHUEM (Ha MPHUMEPE COCAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEHUsX. COCTaB KOMILJIEKCHOTO HMOHA:
KOMITJIEKCOOOpa3oBaTenb, IMTaHAbl. 3HAYEHNE KOMIUIEKCHBIX coeiuHeHui. [lonsTue
0 KOOPJIMHALIMOHHON XUMMUH.

BemectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIDHOTO ~ CTPOCHMS.  THMbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHbIe pacTBOpHl. lIpencraBienue o
KOJUIOUJIHBIX pacTBopax. CriocoObl BbIPAKEHUSI KOHIIEHTPAIIMU PACTBOPOB: MacCOBast
JOJIsl  BEIIECTBA B PacTBOpe, MOJIIpHAs KOHUEHTpauus. HacelieHnele u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus v HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. TpHUBUANIbHbBIC
Ha3BaHUS OTJECIbHBIX NMPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakUUid B HEOPraHUYECKON U OpraHuYecKoOi
XUMHM. 3aKOH COXPAHEHUS MACChl BEUIECTB; 3aKOH COXPAHEHHS W IPEBPALICHUS
SHEPIUM MPU XUMHUYECKUX peakuusx. TermioBbie d3QPEKThl XUMUUYECKUX PEaKIUu.
TepMoOXuMHYECKUE YPaBHEHUA.

CKopoCTh XUMHUUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (haKTOPOB.

['omoreHHbIe U TeTEpOreHHbIe peakiuu. Katanus u Kkatain3aTopsl.

OGpaTumble U HEOOpaTHUMBbIE peakiuu. XUMHUUeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHsl. (DakToOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIepaTypa, AaBICHUE M KOHUEHTPAIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

DnekTponauTnyeckas auccoruanusa. CribHbIC U c1abbie AIeKTpoauThl. CTEeNeHb
nucconmanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHAs, HEHUTpasbHasl, IIEJIOYHAs.
Bonopoansiii mokazatens (pH) pactBopa. I'maponu3 coseil. Peakuiuy MOHHOTO
oOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuum. CreneHb OKHCJICHUSI.
Okucnurenb W BOCCTaHOBUTENb. [Ipoliecchl OKHCIEHUS W BOCCTaHOBIICHMUSI.
Baxneiiimue OKHCIUTENM W BOCCTAHOBUTENW. MeTon 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HUX IPEBpAICHUN:
pa3ioKeHUEe TMEPOKCHAA BOJAOpPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJCIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEJICHUE peaKIuii HOHHOTO OOMeHa, orpesecHue
Cpelbl PacTBOPOB C IOMOIIBIO HHJIMKATOPOB, HM3YYEHHUE BIUSHUS Pa3IAYHbBIX
(akTOpOB Ha CKOPOCTh XHMHYECKOW pPEaKIWH ¢ IOJOKEHHUE XUMHYECKOTO
PaBHOBECHHI.

Heopranuueckast Xumusl.

[Tomoxxenne HemeTaioB B [leppognyueckon cCUCTEME XUMHUYECKUX SIIEMEHTOB
JI.1. MenpaeneeBa 1 0COOCHHOCTH CTPOCHUS HMX aToMOB. du3nueckue CBOHCTBA
HEMETAJIOB. AJTOTPONUSI HEMETAIUIOB (Ha MpUMEpe KUCIOpoJa, cepbl, Gocdopa u
yIJIEpOJIa).

Bomopon. ITlomydyenue, ¢usndeckne M XHMHYECKHE CBONCTBA: PEaKIUU C
METaJlJIaMy U HEMETAaJJIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ mapuapl. TorinBHbBIE
3JIEMEHTBHI.

lamorensl. Haxoxnenwe B mpupoje, CrmocoObl MOMy4YeHUs, (U3MYECKUE H
XUMHUYECKHE CBOWCTBA. ['ajoreHoBOoIOpoibl. BakHeHIne KHUCIOpOCOAEpKalne
coeMHEHUs TajoreHoB. JlabopaTopHbIe W MPOMBINIJICHHBIE CIOCOOBI IOJYYEHUS
rajoreHoB. [[pyMeHeHne TajJOreHOB U UX COCUHEHHUI.



Kucnopon, o3on. JlabopaTtopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJYYEHUS
Kkuciaopoja. Ou3nueckue W XMMHUYECKUE CBOMCTBA W MNPUMEHEHHE KHCIOpOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxpaeHue B TpuUpOJie, CHOCOOBI TOJNY4YeHUs, (PU3HUECKUE U
xumuyeckue cBoiictBa. CepoBogopon, cyiabbunbl. Oxcun cepui(1V), okcun
ceprl(VI). CepHucras u cepHasi KUCJIOTHI U X coiu. OCOOCHHOCTH CBOMCTB CEPHOI
KUCHOTHL. [IpuMenenue cepsl U €€ COeIMHEHU M.

Azor. HaxoxzaeHnue B mpupoAe, CHOCOObl MOMy4deHUs, (U3HMUECKHE U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbL. OKkcUlbl a30Ta. A30THUCTas U a30THas
KUCIIOTHI ¥ X coyii. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMeHenue azota u
€ro COeIMHeHUI. A30THbIE y100pEHUS.

®docdop. Haxoxnaenue B mnpupoje, CrIOcoObl TMONMydeHUs, (Quznueckue u
xumuyeckue cBoictBa. Dochuast u dochun. Oxcunbl docdopa, ¢ocdhopHas
kucinora u e€ conu. llpumenenune dochopa u ero coeaunenuit. DochopHbie
yI0OpeHHUSL.

VYriepos, HaxoXIeHHe B IpUpojie. AJUTOTporHbIe Moaudukaiuu. Ousndeckue
U XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOPa30BaHHBIX yriepogoMm. OKcui
yraepoaa(ll), okcun yrnepona(IV), yronpHast kuciaora v €€ coii. AKTUBUPOBAHHBIN
yroiib, aacopouus. dymnepensl, rpadeH, yriepoaHbie HaHOTPYOkH. Ilpumenenue
IPOCTHIX BELIECTB, 00PAa30BAHHBIX YTIIEPOJIOM, U €r0 COSTUHEHUN.

Kpemunii. Haxoxnenue B mpupojne, crnocoObl MONy4YeHHs, (U3MUYECKUE U
xumuyeckne cporcTBa. Oxcun kpemHusA(IV), kpemHueBass KUCIOTa, CUIMKATBHI.
[IpuMeHeHne KpeMHUS U ero coeqnuHeHnil. CTeKo, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune mertamioB B llepuoguueckod cucremMe XMMUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000J0YEK AaTOMOB MeTaioB. OO1iue
¢dusnueckue cBoiicTBa MeTaJUIOB. [[puMeHeHre MeTaioB B ObITY U TeXHHUKE. CIUIaBbI
METaJIOB.

DNEKTPOXUMUYECKHUM Psifl HANIPsKEHUH MeTaisioB. OO01ue crnocoObl moMydeHus

METaJUIOB: TUAPOMETALTYPIHUs, MAPOMETAILTYPTHs,
anexkrpomeTtamnyprusi. Ilonsitue o koppo3uu MeramioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mast xapaktepuctuka metaioB [A-rpynmer Ilepuogudeckoit cucTeMsbl
XAMHYECKUX JJIEMEHTOB. Hatpuii u xanuii: mosydeHne, Gu3ndeckne 1 XUMHIECKUE
CBOMCTBA, NPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCAMHEHUHN.

OO6mrast xapaktepuctuka MetauioB I[IA-rpynmer [lepuoamdeckoit cuUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KajdbUuid: TNOJy4YyeHue, (QPU3NUYECKUe U
XUMUYECKHE CBOICTBAa, MPUMEHEHHE TMPOCTHIX BEIIECTB M HX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHESHUS.



AJIOMUHUI: TIONy4YeHHne, Pu3nueckue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEUIECTBA M €ro COoeAMHEHH. AMQOTEepHbIE CBOWCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast  xapakTepucTHka MeTauioB 1oOouHblx noarpynn  (b-rpymm)
[Tepunonnueckoi CUCTEMBbI XUMUYECKUX AJIEMEHTOB.

OuU3NYECKUe U XUMHUYECKUE CBOMCTBA XpoMma U €ro coeauHeHuiu. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpoMaTthl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NpuMEeHEHUE Xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHila M €ro COEIUHECHUH.
Baxueitmme coenunenuss wmapranmna(ll), wmapranma(lV), wmapraana(VIl) wu
mapranua(VII). [lepmanranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYECKue U XMMUYECKHE CBOMCTBA kKelie3a U ero coeauHeHui. OKCHUBbI,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npuMeHeHue xene3a u
€ro CIUIaBOB.

®u3nyYecKue U XUMUYECKUE CBOMCTBA MeIH U €€ coenuHeHuil. [lonydyenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: monyuyeHue, (U3MYECKHME M XUMHUYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIAa U THUAPOKCHUJA IIUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [[puMenenue
UHKA U €r0 COEIUHEHHI.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX MPEBpALICHUN:
U3y4YeHHe 0O0pa3IloB HEMETAJJIOB, ropeHue cephl, (ocdopa, xeinesa, MarHus B
KHUCIIOPOJIe, W3y4YeHUE KOJUIeKIMUu «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
[IEJIOYHBIX U IIEJTOYHO3EMEIBHBIX METAUIOB C BOJOM (BO3MOYKHO HMCITOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJICUCTBUE LIMHKA U JKEJIe3a C PACTBOPAMHU KHUCIOT U
HIeJI0YEH, KAUECTBEHHBIE PEAKIIMY HA HEOPTAHMYECKUE aHUOHBI, KATUOH BOAOpOAA U
KaTHOHbl METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB AQIOMUHHS M I[UHKA C
pacTBOpaMu KHUCJIOT M IIEJNOYEH, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeEMaM

«Tl"anorens», «Cepa u e€ coequHeHus», «A30T U GHochop U UX COCAUHEHUS,

«MeTasutpl TIIABHBIX TOATPYII, «MeTaibl TOOOYHBIX TTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xuMum B oOecrieueHuM yCTOMYMBOTO pa3BUTHS yenoBeuecTBa. [lonsaTue o
HAay4YHBIX METOJAaxX MO3HAHWSA U METOJOJIOIMM HAay4dHOro HccienoBaHus. HayuHbie
MPUHLHUIIBI OPTaHU3alMK XUMUYECKOr0 MPOU3BOACTBA. [IpoMbIlIeHHBIE CLIOCOOBI
MOJIyYEHHUs BaKHEWIIMX BELIECTB (HA MpPUMEpPE MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOThI, MeTaHoa). [IpoMbllisieHHbIe CTOCOOBI MOJYYEHUsI METAJJIOB U CILIABOB.
XHUMHUYECKOE 3arpsI3HEHHE OKPYKAIOIIEH CPElbl U €ro nociaeacTsusa. Poib xumuu B
o0ecTicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusg ©  300poBbe  yenoBeka. JlekapcTBenHelie cpeactBa. I[IpaBumia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuu B pa3BUTUH MEIULIMHBI.



XHUMHS TUIIE: OCHOBHBIC KOMIIOHCHTHI, NMHINEBBIC T00aBKH. Poilb Xumuu B
obOecrieueHUu MUIIEBON 0€30MMacHOCTH.

Kocmetrnueckne wu mapdromepHbie cpenctBa. beiToBas xumus. IlpaBuma
0€30IMacHOro UCIOJIb30BaHUSI MPENapaToB OBITOBOM XMMUU B IMTOBCETHEBHOM KU3HMU.

XUMHS B CTPOUTEIBCTBE: BAXKHEHININE CTPOHWTEIBHBIE MaTepHasbl (IIEMEHT,
OeTOoH).

XuMHS B CEITBCKOM X03sicTBe. OpraHnYeckne ¥ MUHEPAIbHBIE YIOOPCHHUS.
CoBpeMeHHBIE KOHCTPYKITMOHHBIC MaTepUallbl, KPACKH, CTEKJIO, KE€pPaMHKa.

Martepuaibl s 2JIeKTpoHUuKU. HaHoTexHoI0rny.

PacuétHnie 3agaun.

Pacuértel: macchl BelecTBa WM 00bEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, MACCe WJIM O0BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChI
(00BEMa, KoJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJTHO U3 BEIIECTB UMEET
mpuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) IPOYKTA PEAKIIUU, €CIIU OJHO U3
BEIIECTB JIAaHO B BUJIC PACTBOpPA C ONMPEACIEHHONW MacCOBOU J0Jel pacTBOPEHHOTO
BEII[ECTBA, MACCOBOM JIOJU U MOJISIPHOW KOHIICHTPAIIMHU BEIIECTBA B PACTBOPE, JTOJIH
BBIXO/1a MPOJAYKTA PEAKIIMK OT TCOPETUICCKHA BO3ZMOIKHOTO.

MeXnpeIMETHBIC CBSI3H.

Peanuzanus MexxnpeIMeTHBIX CBSI3€H MPU U3YUEHUH OOIIeH M HEOpraHUYECKOM
XuUMUU B 11 Kacce oCcyIecTBIIeTCs 4Yepe3 UCTIONb30BaHNE KaK OOIIHUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK MW TIOHATUM, NPHUHATBIX B OTIAEIBHBIX TIpPEeAMETax
€CTEeCTBEHHO-HAYYHOT'O ITUKJIA.

OO6mue ecTecTBEHHO-HAyUYHbIE TOHSTHA: sIBIEHUE, HayYHBIM (hakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CHUHTE3, KiacCU(HKAIUs, NMEPUOIUYHOCTh, HAOJIOJICHHUE,
U3MEpPEHHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHUD, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
MOH, U30TOMBI, PAIUOAKTUBHOCTh, MOJICKYJIA, SJHEPTeTUUECKUI YPOBEHb, BEIIECTRO,
TeI0, 00BEM, arperaTHoe COCTOSHHME BEIIEeCTBA, HJCATbHBIM Ta3, (U3UYCCKHE
BEJIMYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buomnorus: kineTka, opraHusm, dKocucTeMa, omocdepa, MeTaboInu3M, MaKpO- H
MHKPODJIEMEHTBI, OCJIKH, JKUPBI, YIIEBOJbI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadmsa: mMuHEpanbl, TOPHBIE TOPOABI, IOJIE3HBIC HCKONAEeMbIC, TOIUIHBO,
pecypcehl.

TexHomoTHs: XHUMHUYECKasl MPOMBIILICHHOCTh, METAJUIyprus, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOX03SHWCTBEHHOE IPOU3BOACTBO, MHIICBAs IPOMBIILICHHOCTD,
¢dapMareBTHYECKas TPOMBIIIIICHHOCTD, MPOU3BOJICTBO KOCMETHYSCKHUX



mperapaTrosn, ITPOU3BOACTBO KOHCTPYKIOMOHHBIX MaTcpuaios, SJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITIPOI'PAMMBLI 110
XM HA VYIJYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMUSI MTPeMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIEro
0o0pa3oBaHUsl BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE OOYyYaIOIUMUCS
POCCHUMCKOW  TpaXAAHCKOW  MIAEHTUYHOCTH; TOTOBHOCTH K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEJCIICHUIO; HallMuyue MOTHUBAIlMU K O00YYCHUIO;
TOTOBHOCTh M CHOCOOHOCTh OOYYaKOIIMXCS PYKOBOJICTBOBATHCS TMPUHSATHIMU B
oOliecTBe TpaBWJIaMU U HOpPMaMM T[IOBEJICHHS; HaJW4YUe MPaBOCO3HAHMS,
AKOJIOTUUYECKOM KYJIBTYPhI; CHOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD )KU3HEHHBIC MJIAHBHI.

JIuyHOCTHBIE  pe3yJIbTaThl  OCBOEHMS  MpeaMeTa «XHUMHS»  OTPaKaloT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEIILHOM U TIPAKTUUECKOW JEATEeIbHOCTU
o0ydJaromuxcs B Mpoliecce peain3auu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JIuyHOCTHBIE  pe3yJIbTaThl OCBOEHUS  MpeaMeTa «XUMHUS»  OTPaxaroT
c(hOpMHUPOBAHHOCTh OIBITA TIO3HABATEILHON W TPAKTUYECKOW JESITCIBHOCTH
o0ydJaromuxcs B MpoIiecce peann3aluy 00pa3oBaTeIbHOM eI TeIIbBHOCTH, B TOM YHCTIe
B YaCTH:

1) rpakaaHCKOr0 BOCIIUTAHMS

OCO3HAHUS OOYYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

NPEJACTABICHUS O COIMAJbHBIX HOpMax M TMpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMW NEATEILHOCTU MPU CO3AaHUN YICOHBIX
IIPOCKTOB, PENICHUH YYEOHBIX M MO3HABATEIBHBIX 3aJ1au, BBIMOJHEHUH XUMHYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEpPCHHs, JOTUKY U
apryMEHTBI IPYTUX P aHAIN3€ Pa3IMUYHBIX BUI0B YICOHOU JICITEIIBHOCTH,

2) IATPUOTHYECKOI0 BOCTIMTAHHUS:

IIECHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIHIO
OTEUYECTBEHHON XMMUM;

YBaXEHHUS K TMPOIECCY TBOpPYECTBA B 00OJIACTH TEOPUHM W IMPAKTHUYCCKOTO
NPWIOKEHUSI XHWMHUH, OCO3HAaHHUS TOrO, 4YTO JIaHHBIE HAyKH €CTb pe3yjibTaT
JUTUTENIbHBIX ~ HAOMIOJICHUHM,  KPOMOTJIMBBIX  AKCIEPUMEHTAJBbHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpECa W MO3HABATEIbHBIX MOTHBOB B MOJIYYCHHUH W MOCIICAYIONIEM aHAIH3E
nH(OPMAITUH O MEePEIOBBIX TOCTHKCHUSIX COBPEMEHHON OTEUECTBCHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMS, STUICCKOTO TIOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAIlUH, CBSI3aHHBIC C XUMHUCCKUMHU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUEHTUPYSACh Ha MOpPaJTbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TOBEICHWE W IIOCTYIIKH CBOMX TOBApHIIEH C
MO3UIMH HPABCTBCHHBIX M IMPABOBBIX HOPM U C YYETOM OCO3HAHUS TOCIEICTBUH
MIOCTYIIKOB;

4) opMupoBaHUSs KYJIbTYPbI 3I0POBbSI:

NOHMMAaHUS IICHHOCTEH 370poBOoro M  Oe3omacHoro oOpa3a  JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3HUYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

cobnoieHus TpaBua  Oe3omacHOTO oOpalieHuss ¢ BellecTBaMU B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHWS IIEHHOCTH TpaBWJI  WHAWUBUIYAIbHOTO M  KOJUIGKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HHM JIFOJICH;

OCO3HAHUS TIOCJIEICTBUU M HENPHSITHS BpPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KYPCHHS );

5) Tpy/10BOIr0 BOCTIMTAHUS:

KOMMYHHKAaTHBHOHN KOMIIETCHTHOCTH B y4eOHO-UCCIIeIOBATETHLCKOM
JeSTeLHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYESCKOW U APYTUX BUIIAX ACSITSIHLHOCTH,

YCTaHOBKM HAa aKTUBHOE yYaCTHE B PEIICHHH MPAKTUYSCKUX 3a7a4 COLUATBHON
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAKTUICCKOMY H3YYCHHIO TPO(ECCHil pa3IngHOro poja, B TOM
Yrclie Ha OCHOBE MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 110 XUMHH;

YBOKEHUS K TPYAY, JIIOIAM TpyAa W pe3yiabTaTaM TpPYAOBOH NEATEITHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYATBHON TpPaeKTOPHUH
oOpazoBaHus, Oynymiei mpodeccuu u pean3aii COOCTBEHHBIX JKU3HEHHBIX TJIAHOB
C yu€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWMHH, WHTEPECOB U
moTpeOHOCTEH 00IIECTBA;

6) 3K0JIOrMYeCKOro0 BOCIIMTAHMS

AKOJIOTHYECKH IeTIECO00Pa3HOTO OTHOIIEHUS K TMPHUPOJE KAaK HMCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHMS TJIOOAIBHOTO XapakTepa HKOJIOTHYECKUX TPOoOJIeM, BIHSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;



OCO3HAHMS HEOOXOJUMOCTH MCHOJIb30BAHUS TOCTHKEHUN XUMUU JJI1 pELICHUS
BOIIPOCOB PALMOHATIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HENPHUATUSA JECUCTBUN, IPUHOCAIIUX BpEI OKPYKAIOLIECH IIPUPOSHON
cpelne, yMEHHUs IPOrHO3UPOBATH HEOJArONPHUSATHBIE SKOJOTMYECKHUE IOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUHM U NPENOTBPALIATD UX;

HaJIM4Yusl Pa3BUTOIO JKOJOTMYECKOI'O MBIIIIECHUS, DKOJIOTMYECKOW KYJIBTYpHI,
OIIBITA ACATEIBHOCTH DKOJOTMYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCS
MU B IO3HABATEIbHON, KOMMYHUKATUBHOM M COLMATIBLHOM MPAKTHKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMo(poOuu;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHUPOBO33pEHUS, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U
OOLIECTBEHHOMN MPaKTUKU;

NOHUMAaHUS CIeMPUKYA XUMHUH KaK HAyKH, OCO3HAHUS €€ posik B GOPMUPOBAHUU
pPAlMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM IEJIOCTHOTO MpEeACTaBICHUsS 00
OKPYXKaIIEM MUPE KaK O €IMHCTBE NPUPOJABI U YEJIOBEKA, B IO3HAHUU IIPUPOJAHBIX
3aKOHOMEPHOCTEN U pelIeHu IpoOiieM COXpaHEeHUsI PUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHHU JUIsl COBPEMEHHOM MBUIIU3AIINHN:
B €€ T'YMaHUCTHUYECKOW HANpaBIECHHOCTH M BaXKHOW pOJIM B CO3JJaHUU HOBOU 0Oazbl
MaTepUalbHON KYJIbTYPBI, B PELIEHUH INI0OATBHBIX IPOOJIEM YCTOMUMBOIO pa3BUTHUS
YeJI0BEYECTBA — CBIPBEBOM, DJHEPIreTUYECKOM, IHINEBOM U IKOJIOTMYECKOU
0€30MacHOCTH, B PA3BUTUH MEIUIMHBI, 00E€CIIEYEHUN YCIOBUH YCHEIIHOro TpyJaa U
HKOJIOTUYECKH KOM(POPTHON KHU3HU KaXKJI0T0 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH : IOHUMAaHMs CYIIITHOCTH METOJI0B IIO3HAHMUS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYaeMble
3HaHUS AJIs aHAJIN3a U OOBSICHEHUS SIBICHUH OKPY’KAIOLIEro MUPa U MPOUCXOIAIINX B
HEM M3MEHEHMH, YMEHUs JejlaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHUS] Ha OCHOBE HAay4YHBIX
(akTOB U UMEIOLINXCS JAaHHBIX C LIEJIbI0 NOIYUYEHHs T0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XMMUYECKUE 3HAHUS [l pEIICHUs
npo0JieM B peasibHBIX KU3HEHHBIX CUTYaLIUsIX;

MHTEpeca K ITIO3HAHUIO, NCCIIEI0BATEIbCKON IEATEIbHOCTH;

FOTOBHOCTH U CIOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caMo00pa30BaHUIO, K aKTHUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEepeca K OCOOEHHOCTSAM TpyAa B Pa3IHYHBIX cdepax MpodecCHOHATbHON
NEATEIIbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PEe3yIbTaThl OCBOCHHS IMPOTPAaMMBI 10 XMMHH Ha ypOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAOT:

3HAYNMBIC TSI dbopMupoOBaHUS MHPOBO33PECHUS oOyJaronuxcs
MEXIUCITUTUIMHAPHBIC (MEXITPEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTpaKarolIue
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U chenuduKky METOJOB IO3HAHUSA,
HCITIOJIb3YeMBIX B C€CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUs, SBIICHHEC,
mpoIrece, CUCTeMa, Hay4dHbIM (DAKT, MPUHIINI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, HCCTIEIOBAaHUE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE YYeOHBbIC ACHCTBUSA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC,
PETYISITUBHEIC), oOecmeunBaronye GopMupoBaHue QyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAJIEHON KOMIIETEHITUN 00 YyJarOIINXCs,

CTIIOCOOHOCTh 00yJarOIIIXCsI UCTIOH30BATh OCBOCHHBIC
MEXTMCIMIUIMHAPHBIC, MUPOBO33PCHYCCKUE 3HAHWS W YHUBEpPCAJIbHBIC Y4eOHBIC
JICHCTBUS B ITO3HABATEIILHON U COIMAJILHON TIPAKTHKE.

MeranpeIMEeTHBIE  pe3yIbTaThl OTPAKAIOT OBJIAJCHHEC YHHBEPCAJTBbHBIMU
y4eOHBIMH TI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBHUSMH.

Ilo3HaBaTe/ibHBbIC YHMBEPCAJIbHbIEC YUeOHbIE NeHCTBUS

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

caMoCTOATEeNbHO  (opmMynupoBaTh M aKTyaJlU3upoBaTh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENN JACATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABICHHBIMU LIETISAMU;

UCIIOJIb30BATh IIPU OCBOEHUU 3HAHUW MPUEMBI JIOTMYECKOTO MBILIIICHUS:
BBIICJISITh XapaKTEpHbIE MPU3HAKK MOHATUA M YCTaHABIMBAaTh WX B3aHMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS JUIsl OOBACHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPHUU TSI KIACCU(DUKAIIUN BEIIECTB U XUMUUYECKHUX
peaKiuu;

yCTaHABIMBAaTh  MNPUUYUHHO-CIEICTBEHHBIE  CBSI3M  MEXKIY  HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCykaeHuss (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIBISITh 3aKOHOMEPHOCTHM M TNPOTUBOPEUHS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYIHUPOBATH BHIBObI U 3aKIIOUCHHUS;

OPUMEHATh B MpOLIECCe MO3HAHUS HCMOJb3yEMble B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 3JIEeMEHTa, XUMH4YecKass ¢Gopmysia, YpaBHEHHE XUMHUUYECKOU



peaKknmuu — TPU PEIICHHH YYeOHBIX TIT03HABATSIBHBIX W MPAKTUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS IS BBISBICHHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIeN0BATEIbLCKHE TeCTBHA:

BJIQJICTh OCHOBAMH METOJIOB HAy4YHOT'O TIO3HAHUS BEIICCTB W XUMHUYCCKHUX
peaxkumit;

GbopMyIHpOBATh MEIU M 3314l MCCIICAOBAHUS, UCIIOIh30BaTh IOCTABICHHBIC U
CaMOCTOATEIBLHO CPOPMYITHPOBAHHBIC BOITPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBHI JIJIs1 POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BhICKA3hIBAEMBIX
CYXKJICHUH;

BJIQJICTh HaBBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHHUS H  MPOBEACHUS
YUYCHUYECKUX SKCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJIIOIATh 32 XOJIOM
npoIecca, CaMOCTOSITEIBHO MPOTHO3UPOBAThH €ro pe3yibTar, (popmMyanpoBaTh
0000IIIEHUST ¥ BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIICIOBAHUSA,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh  OMBIT  YYCHHUYECKOW  MCCIICIOBATEIIBCKOM W MPOCKTHOM
JESATEIBHOCTH, TPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY ITOUCKY
METOJIOB PCIICHHWS NPAKTHYCCKUX 3a7a4, NPUMCHCHHUIO Pa3jIUYHBIX METOJIOB
MO3HAHUSI.

3) padora ¢ undopmamueii:

OpUEHTUPOBAThCS B  PA3JIMYHBIX HMCTOYHUKAX HUHPOpManuu (HAY4YHO-
MOMYJISIpHAS JIUTEpATypa XUMUYECKOTO COZIEp>KaHus, CTIPABOYHbBIE TOCOOUS, PECypChl
Wurtepnera), aHanu3upoBaTh WHGOPMAIMIO  Pa3IUYHBIX BUAOB U (GopM
NPEJICTaBIICHUs, KPUTUYECKU OIIECHUBATDH €€ JOCTOBEPHOCTHh U HEMPOTHUBOPEUHBOCTD;

dbopMynHpoBaTh 3ampPOChl M MPUMEHSTh Pa3jIUYHbIE METOJABl MPU TMOUCKE U
orbope wmHpOpMAIMK, HEOOXOAMMOM  JJI  BBINOJHEHHS  Y4eOHBIX  3ajad
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCIHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSATEIFHO BBIOMPATh ONTUMAIIbHYIO (OpMY MpecTaBiIeHUS HHGOPMAIIIH
(cxembl, rpaduKh, TUArpPaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MPHU pabOTe ¢ XUMHUYECKOM
uH(bOpMaIUEii: MPUMEHSITh MEXKIPEAMETHBIC ((PU3NIECKUE K MATEMATUYECKHE) 3HAKU
U CUMBOJIbI, (hOpMYJIbI, a00pEeBUATYPbI, HOMEHKIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJINYECKHE CPEICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIE YYeOHbIE 1eiiCTBUA:
3a/1aBaTh BOIPOCHI IO CYILIECTBY 00CYK/1a€MOU TEMBbI B XO/I€ IHAJIOra U/UiIn
JIMCKYCCHH, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOU MPEJI0KEHHUSI OTHOCUTEIIHLHO
BBITIOJIHEHUS NPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAUMEN pPE3yJbTaTOB I103HABATEIBHOW JESATEIBHOCTH,



MOJIYYEHHBIX CAMOCTOSATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHUYECKOM pabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aii yueOHOro mpoeKTa, U GopMyIupoOBaTh BHIBOIBI IO
pe3ynpTaTtaM MNPOBEAEHHBIX HCCIEIOBAHUM ITYTEM COIJIACOBAHUS IO3ULIMUA B XOJIE
o0CyXeHus U 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIC YHUBepCaJlbHbIC Y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITEJIbHO IJIAHUPOBATh U  OCYLIECTBISITH CBOIO IO3HABATENIbHYIO
NeSTENbHOCTh, oOmpenenss e€ 1eau | 3aJadyd, KOHTPOJIHUpPOBaTH U MO Mepe
HEOOXOAUMOCTH  KOPPEKTHPOBATh TMpEAJIaraeMblii  alfOPUTM  JICUCTBUU  TpHU
BBITIOJIHCHUM Y4YEOHBIX M  UCCJIEJOBAaTEIbCKUX 3ajay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CTIOCOO UX pelIeHUsI ¢ YIETOM MOJyUSHHUSI HOBBIX 3HAHUN O BEIIECTBAX
U XUMUYECKUX PEAKIUIX;

OCYHIECTBJISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMoOaHalHW3a M
CaMOOIIECHKH.

NHNPEJIMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3yabTaThl OCBOSHUSI MPOTPAMMBbI MO XUMHHM Ha YIIIyOJIEHHOM
YpOBHE Ha YpOBHE CpeIHEro 001Iero o0pa3oBaHus BKIIOUYAIOT CHEHU(PUIECKUE s
yuyeOHOoro mnpeaMera «XUMHs» HaydHble 3HAHHS, YMEHHUS U CHOCOOBI ACHCTBUHN MO
OCBOCHHIO, MHTEPIPETAlMd U TMPeoOpa3OBaHUIO 3HAHUWM, BUIBI NESITEIBHOCTU IO
NOJIYYCHUIO HOBOTO 3HAHHWS M MPUMEHEHUI0 3HAHWM B pPa3IUYHBIX Y4YEOHBIX
CUTyallusiX, a TAKKE€ B PEAJbHBIX KU3HEHHBIX CUTYallUsSIX, CBSI3aHHBIX C XUMuUEH. B
IporpaMMe 1o XMMUHU MPEAMETHBIE PE3YIbTaThl IPEACTABIEHBI IO TOAAM U3Y4YECHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUA Kypca «OpraHnyeckas XUMUs OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: O MECTE U 3HAYCHUN OPTaHUYECKONU XUMHH
B CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00ECIEYEHUU YCTOMYMBOTO Pa3BUTHUSA
YeJIOBeYeCTBA B PEIICHUH IPOOJIEM 3KOJIOTHYECKOM, SHEPreTHYSCKOM W IMHIIECBOM
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€PHAIOB, HOBBIX
HMCTOYHUKOB JHEPTrUH, B O0OECIEUEHUU PAlMOHAIHHOTO MPHPOAOINOIL30BAHUS, B
(dbopMHUpOBAaHUY MUPOBO33PEHUS U 001N KYIbTYpPhI YEIOBEKA, a TAK)KE IKOJIOTHUECKH
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO M IPUPOTHOM Cpele;

BJIAJIEHUE  CUCTEMOM  XMMHMYECKUX  3HaHHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraolue MOHITUS — XUMHUYECKUM 3JIEMEHT, aTOM, SJIpO U SJIEKTPOHHAas
00oJI0uKa atoma, s-, pP-, d-aToMHBIE OPOUTAITH, OCHOBHOE ¥ BO3OYKIEHHOE COCTOSTHUS
aToma, TUOpUAM3alMs aTOMHBIX OpOWTalieil, WOH, MOJEKYyJla, BaJEHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIA 00BEM, YIIIEpOAHBIA CKeneT, PyHKIMOHANbHASA TpyINa, paauKal,
CTPYKTypHbIE (OpMyJibl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJIETHbIC), H30MEpUs
CTPYKTYpHasi W TMPOCTPAHCTBEHHas (r€OMETpUYEcKas, OINTUYECKasi), H30MEPHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YTIE€BOJIOPOJbI, KUCIOPOA- U a30TCOAECpPKAIINE



OPraHUYECKUE  COCAMHEHHUS, MOHOMEpP, IIOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMUSI; TEOPUH, 3aKOHbI (mepuoanueckuit 3akon J[. U.
MenpaeneeBa, Teopusi CTpOoeHUs opraHmydeckux BemecTB A. M. BbyrnepoBa, 3akoH
COXpaHEHUsI MAcCChl BEIIECTB, 3aKOH COXPAHCHUS W IIPEBPALCHUS JHEPIUMU IIPU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK  XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUA, JIEKAIIUE B OCHOBE ITIOHMMAHUS MPUYUHHOCTH U
CUCTEMHOCTA XUMHWYECKHUX SIBJICHHUM; MPEACTABICHUAS O MEXaHU3MAX XUMHYECKUX
peakuun, TEpMOANHAMUYECKNX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IPOTEKAHUSA, O
B3aMMHOM BIIUSIHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJdax (MHAYKTUBHBIA U
Me3oMmepHbiid dhdexThl, opueHtantsl [ u Il pona); ¢akTomoruvyeckue CBEICHHUS O
CBOMCTBaX, COCTaBe, IOJYYCHUH U O€30MacHOM UCIOJIb30BAHUU BaKHEUIINUX
OpraHUYeCKUX BEIIECTB B OBITY M MPAKTHUYECKON JEATETLHOCTH YesOBeKa, OOIIMX
HAyYHBIX MPUHIUNAX XUMHUYECKOTO IMPOU3BOJACTBA (HAa TpPUMEpPE MNPOU3BOACTBA
MeTaHoJa, nepepaboTku HedTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHbIE TPU3HAKH TTOHSTHH,
YCTAHABJIMBAaTh HMX B3aWMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IOHSTUS TPU
OIMCAHUM COCTAaBA, CTPOEHHUS U CBOWCTB OPTaHUYECKUX COCITMHEHUM;

c(hOopMHUPOBAHHOCTh YMECHUM:

UCIIOJIb30BaTh XMMHUYECKYK) CUMBOJIUKY JUI COCTaBJIICHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHBIX) (pOopMyN opraHmyecKux
BEILIECTB;

COCTaBJIITh YPAaBHEHUS XUMHUUYECKHUX PEAKIUMUA U PACKPBIBATH UX CYLIHOCTH:
OKUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin IIOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHca ATHX PeaKIui, peakIil HOHHOTO OOMEeHa MyTEM COCTABICHUS
UX TOJIHBIX U COKPALEHHBIX HIOHHBIX YPABHEHHUI;

U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTraHUYECKUX BEUIECTB JJISI MIUTFOCTPAllUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTAaHABIMBATH NPUHAJICKHOCTh H3YUYCHHBIX
OpPraHUYECKUX BEIECTB MO UX COCTaBY U CTPOCHUIO K ONPEIEIEHHOMY KIIacCy/Tpyrie
COEIMHEHUH, 1aBaTh UM Ha3BaHUA N0 cucreMarndeckoil HoMeHkinatype (IUPAC) u
MPUBOAUTH TPUBHAIbHBIE Ha3BaHUS ISl OTAECIBHBIX MPEICTaBUTENECH OpPraHUuYECKUX
BEIIECTB (ITWJICH, AalEeTWICH, TOJIYyoJd, TIWIEPUH, OTWICHIJINKONIb, (EHOI,
dbopManpaerua, aneTanbIeTH, aleTOH, MypaBbHMHAS KHCIIOTa, YKCYCHAas KHCIIOTA,
CTEapUHOBAsA, OJICMHOBAsl, MAJIbMUTUHOBAS KUCIOTHI, TJWILHH, aJaHWH, MajbTO3a,
bpyKTO3a, aHWIIMH, AUBUHWII, U30TIPEH, XJIOPOIMPEH, CTUPOII U APYTHE);

chOpPMHUPOBAHHOCTh yYMEHHS ONPENENSITh BHJ XUMHYECKOW CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBAJECHTHAsI U MOHHAS CBS3b, G- U T-CBSI3b, BOJOPOIHAS
CBSI3b);

c(hOpMUPOBAHHOCTh yMEHHUSI MPUMEHITH TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa 1yt 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTAB, CTPOEHUE, (DU3NYECKUE U



XUMUYECKUE  CBOMCTBA  TUIIMYHBIX  TNPEACTABUTENECH  PA3IUYHBIX  KJIACCOB
OpPraHWYECKUX BEIIECTB: AJIKAHOB, LUKIOAJIKAHOB, AJIKEHOB, AJIKAAUEHOB, AJIKHWHOB,
apOMaTUYEeCKUX YTIIEBOAOPOJIOB, CIHUPTOB, aJbJETUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CIOXKHBIX 3(QUPOB, >KUPOB, HUTPOCOCIMHEHHA WU aMHHOB,
AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, M- U MOJMCAXapUJIOB), UJUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HUMH YPABHEHHUSMHU COOTBETCTBYIOIIMX XHUMHYECKHX
peakLuii ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(OpMHPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIMOHHOM CIOCOOHOCTH OPraHUYECKUX COEMHEHUM OT KPATHOCTHU U
TUIIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOT'O BIMSIHUSI aTOMOB U I'PYIIIT aTOMOB
B MOJIEKYJaX;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHHMKHU YIIJIEBOJOPOIHOTO
ChIpbsl (HEPTH, MPUPOJIHBIN Ta3, Yroib), CIOCOOBI €ro nepepadoTKu U MPAKTUYECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIax TO3HAaHUS — HAOIIOJECHUU, W3MEPEHUH, MOJEIUPOBAHUH, SKCIIEPUMEHTE
(pea’abHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIC ONEPAlMU MBICIUTEIbHON
JESTeNbHOCTH — AaHalu3 M CHUHTE3, CpaBHEHHUE, 0000IleHue,

CHUCTEMATU3aLIMIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3€H — ISl WM3yYCHUS
CBOMCTB BEIIECTB U XMMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBS3b XUMHUUYECKUX 3HAHUN C
MOHSATUSMHU U MPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MMPEIMETOB sl OoJiee
OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA, UCIIOJIH30BaTh
CHUCTEMHBIC 3HAHMS 0 OPTaHUYECKOH XUMUH Ui OOBSICHEHHUS M IPOTHO3HPOBAHUS
SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOopMHUPOBAHHOCTh YMEHHI: MPOBOJIUTH PACUETHI IO XUMUUYECKUM (HOpPMYJIaM H
ypaBHEHUSIM XUMHUYECKUX PEAKIIUHA C UCIIOIh30BaHUEM (PU3MUECKUX BEIUYUH (Macca,
00béM  Ta30B, KOJHWYECTBO  BEIISCTBA), XapaKTCPU3YIONIUX  BEIIECTBA C
KOJIMYSCTBECHHOM CTOPOHBI: PACYETBI MO HAXOXKIACHUIO XHUMHUYCCKOU (POPMYIIBI
BEIIIECTBA IO M3BECTHBIM MACCOBBIM JIOJSIM XHMHUYECKHX JJIEMEHTOB, MPOIYKTaM
CrOpaHusl, TNIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AaHAJTU3UPOBATh U OLICHUBATH C
MTO3HIINI YKOJOTHYECKON O€30MaCHOCTH IMOCIIEICTBHUSA OBITOBOM M IIPOU3BOACTBEHHOM
NESITeIBHOCTH YEJIOBEKa, CBSI3aHHOW C TepepaOOTKOM  BEIIEeCTB, MCIIOJIb30BaTh
TOJy4YCHHBIE 3HAHUS ISl TMPUHATHS TPAMOTHBIX PEIICHUM MPOoOJeM B CUTYalMSX,
CBSI3aHHBIX C XUMHECH;

c(hOpMHUPOBAHHOCTh YMEHHM: CAMOCTOSITEJIPHO IJIAHUPOBATh W IPOBOJIUTH
XUMHUYECKHM IKCTIEPUMEHT (TIOJTy4YeHHE U U3yYEHHE CBONCTB OPTaHMYECKHUX BEIIECTB,
Ka4ueCTBCHHBIC peakuu YIJIEBOJIOPOJIOB pPa3IUIHBIX KJIaCCOB "
KHUCIIOPOCOIEpKAIX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4
[0 paclo3HaBaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUIl OE30MaCHOIO



oOpalieHus ¢ BelleCcTBaMH U J1a0OpaTOpHBIM 000pyAOBaHUEM, (DOPMYIUPOBATH LETD
UCCJIEI0BAHUS, TPEACTABIATh B PAa3IUYHON (opMe pe3ynbTaTbl HKCIEPUMEHTA,
AHAJM3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOJII01aTh TpaBUJia IKOJIOTHYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B LEINAX COXPAHEHHSI CBOETO 3J0pPOBbs, OKpYKarollen
IIPUPOIHON Cpelbl U JOCTHKEHUSA €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABAaThb ONACHOCTh TOKCHYECKOTO JIEWCTBUS Ha JKUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokasatens [1JIK;

aHAJIM3UPOBATH 11€J1eCO00PA3HOCTh MPUMEHEHUS OPraHMYeCKUX BEIIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHMSI PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH II€JICHANPABICHHBIM TOUCK
XUMHYECKOW HH(OpMALMK B PA3NMYHBIX UCTOUYHHMKAX (HaydyHas M ydyeOHO-Hay4yHas
JIUTEepaTypa, CpeacTBa MaccoBoil mHbopmanuu, MHTEepHEeT U Npyrue), KPpUTHUECKU
aHANIM3UPOBATh XUMUYECKYI0 MH(OpMaIIKIO, repepadaTbiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.

11 KJIACC

[IpeameTrHbie pe3yabTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHuyeckask XUuMHUsI»
OTpaXXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepHAIBHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBICHUI MPUPOJIBI, O MECTE U 3HAYEHUU XUMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00eCleuyeHUd YCTOMYMBOTO Pa3BUTHS, B
pelieHny MpooJIeM PKOJOTUUYECKOM, IHEPTeTUUEeCKON M THUIEBOM 0€30macHOCTH, B
Pa3BUTHHU MEIUILIMHBI, CO3JJaHUM HOBBIX MAaTEPHATIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
obecricdyeHUH  paIlMOHAJIBHOTO  IMPUPOJAOIOIL30BaHUSA, B  (OPMUPOBAHUU
MHPOBO33PECHUS U OOIIEH KYJIBTYPHI YETOBEKA, a TAK)KE IKOJIOTUUECKH 000CHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM Cpere;

BJIQJICHUE CHUCTEMOU XHUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOTMOJIAraroIue MOHATUS — XUMHYECKUNA JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJICKTPOHHAs O000JIOYKa aroma, S-, P-, 0-aToMHBIE OpOWTaNM, OCHOBHOE U
BO30OYXKIEHHOE COCTOSHUS aToMa, THOpHIM3allds AaTOMHBIX OpOWTaJIeH, WOH,
MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
CB3b (KOBaJICHTHAs, WOHHAs, MeETa/UIMYecKas, BOJOPOJHAs), KpUCTaUTHYECKas
pem€Tka, XHUMHYECKasi PEaklusi, PacTBOp, DJICKTPOIUTHI, HEIIEKTPOJIHTHI,
BJICKTPOJIUTHYECKAS TUCCOLMAIINS, CTENCHb TUCCOLMAIIMU, BOJOPOIHBINA MTOKA3aTEb,
OKHCJIUTEIb, BOCCTAHOBUTEIb, TCIUIOBOM A()(PEKT XMMHUUYSCKOW PEaKIHH, CKOPOCTH
XUMHUYECKOW peakIuh, XHMHYECKOE PpAaBHOBECHE, TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON JUCCONUAUK, nepuoandeckuii 3akoH /.M. Menaeneena, 3aKoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHCHUA W MPEBPAILICHUS SHEPrUU MPU
XUMHUYECKUX PEaKIUIX, 3aKOH MTOCTOSIHCTBA COCTAaBa BEIECTB, 3aKOH JAEHUCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS,
JIe)Kale B OCHOBE MTOHUMAHUS MTPUYMHHOCTH U CHCTEMHOCTH XMMHUYECKHUX SIBIICHUM;



COBPEMEHHBIE MPEICTABIECHUS O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSAX; IPEACTAaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKINN, TEPMOJIUHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX MX
IIPOTEKAaHMs, O XUMHUYECKOM PABHOBECHM, PACTBOPAX M AUCIEPCHBIX CHUCTEMAX;
(paKkTONOrMYEeCKUE CBEIAEHUS O CBOMCTBax, COCTaBe, IOJYYEHHH U O€e30IacHOM
MCIIOJIb30BAaHUU BAXKHEUIIUX HEOPTraHWYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeSATENbHOCTH YeJIOBEKa, OOIIMX HAYUYHbIX MPUHLIUINAX XUMUYECKOTO MTPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUH: BBIABIATH XapPAKTEPHbIE MPU3HAKU TOHSITHIH,
yCTaHABIMBaTh MX B3aWMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIME IOHATUA IpU
ONMCAaHNUN HEOPTAaHUYECKHUX BEIIECTB U UX NIPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHUS HKCIOJb30BaTh XUMHYECKYIHO CHUMBOJIUKY IS
coctaBieHus  (opMyJ  BEIIECTB W  ypaBHCHUH  XMMHYECKUX  pEaKIUH,
cucreMmarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTHAEIIBHBIX
BEIILIECTB,;

c(hOpMUPOBAHHOCTb YMEHHUS OMPENACIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX, BUJ XHMHUYECKOW CBSI3M (KOBaJCHTHAs,
MOHHAs1, METAJUTMYECKasl, BOJIOPOJIHAS ), TUIT KPUCTALTHYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATh 3aBUCUMOCTb CBOMCTB BEILIECTB OT BUA
XUMHYECKOM CBA3M MU THUMA KPUCTAJUIMUECKOW pEImETKH, OOMEHHBIH M JOHOPHO-
aKILENITOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHON CBS3H;

c(hOpMHPOBAHHOCTh YMEHHUI: KIACCU(DUIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
[0 UX COCTaBY, XUMHYECKHUE PEAKUUU 10 PA3JIMYHBIM MPU3HAKAM (YHCIy U COCTaBy
pearupyronmx BEHIECTB, TEIUIOBOMY 3G (eKTy peakiuu, HU3MEHEHHIO CTereHen
OKHUCJICHHMSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTalu3aTopa U JpYrue);
CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUU TSl KIACCU(PUKAIIMUA U3YIaeMbIX
BEILECTB U XUMUYECKHUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICH TIeproandeckoro 3akona . H.
MenpeneeBa U JEMOHCTPUPOBATH €T0 CHUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO QYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB
U HOHOB XMMHYECKHX AJIEMEHTOB MEPBOro—4eTBEpPTOro nepuonoB llepuoanueckoi
cucrembl  J[.MI.  MenneneeBa,  UCIONB3ys  MOHATHUA
(QHEPreTHUYCCKHE YPOBHH», «IHEPIeTHUSCKHE IOIypOBHHU», «S-, P-, d-aTOMHBIC
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE DSHEPreTUYECKHE COCTOSHHS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHUMHUYECKHUX DJIEMEHTOB U HUX
coelMHEeHUH 1o nepuojam u rpynmnaM [lepuoanueckoit cuctemsel JI. 1. Menneneena,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX
000J10Y€eK;

c(hOpMUPOBAaHHOCTh  yYMEHHUI:  XapakTepu3oBaTh  (OMUCHIBATH)  OOIME
XUMHUYECKHE CBOMCTBA BEILIECTB PA3IMUHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
F€HETUYECKON CBS3U MEXy HEOPraHUYECKUMU BEIIECTBAMHU C MOMOIIBI0 YPaBHEHUN



COOTBETCTBYIOILIUX XUMUUYECKUX PEAKLIUM;

c(OPMHUPOBAHHOCT ~ YMEHHUS  PACKPBIBaThb  CYIIHOCTb:  OKHUCJIMTEJIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLMi MOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOro OanaHca
ATUX pEeaKIUW; peakiuid HOHHOTO OOMEHa IyTEM COCTaBJICHUS HX TMOJHBIX U
COKpAILEHHBIX VOHHBIX YPaBHEHUN; peaxkuuii TUJIPOIIN3a; peaxkuun
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);

chOpMUPOBAHHOCTh yYMEHHUS OOBACHATH 3aKOHOMEPHOCTH  IPOTEKAHUS
XUMUYECKUX PEakluil ¢ y4e€TOM HX JHEPreTHUUECKUX XapaKTePUCTUK, XapaKTep
U3MEHEHHUS CKOPOCTH XUMUYECKOM PEaKIIMu B 3aBUCUMOCTH OT Pa3JIMUHbBIX (PaKTOPOB,
a TaKKe XapakTep CMEIICHUS XUMHYECKOTO PABHOBECHs IO BIUSHUEM BHEITHUX
BozneiictBuit (mpunnu Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUUECKUE PEAKIIUU, JICKAIIHIE
B OCHOBE MPOMBIIIICHHOTO MOJYYeHUsI CEPHOM KUCIIOTHI, aMMHUaKa, 00Iue HayuyHbIe
OPUHIMIIBI ~ XUMHUYECKHUX  TPOU3BOJACTB;  II€JIECOOOPA3HOCTh  MPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B TMPOMBIIIJIEHHOCTH M B OBITY C TOYKHA 3pPEHUS
COOTHOILICHHUS PUCK-TIONH3;

c(hOpMUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHUN O METO[aX HAYYHOTO MO3HAHUS
SBICHUN TPUPOABI — HAONIOJCHUE, W3MEpPEHHUE, MOJCIUPOBAHUE, IKCICPUMEHT
(peanbHBI W MBICICHHBIN), HUCHOJIB3yeMBbIX B E€CTECTBEHHBIX HAyKaxX, YMEHHS
OPUMEHATh 3TH 3HAHMS TIPHU SKCIEPUMEHTAIbHOM HCCIEIOBAaHUU BEIIECTB U IS
OOBSCHEHHUS XUMHUYECKUX SIBJICHUHN, MMEIOIIMX MECTO B MPHUPOIE, MPaKTUUYECKON
NEATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKHX 3HAHUU C
MOHSITUSIMU Y TIPEJICTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB 715 OoJiee
OCO3HAHHOI'O IOHUMAaHUs MaTEPUAIIBHOTO €UHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHUSI MIPOBOJAUTH PACUETHI: C UCIOIH30BAHUEM MOHATHI
«MaccoBasi JOJs BEIIECTBA B PAacTBOPE» MU «MOJSpHAs KOHUEHTpALHMs», MaccChl
BEIIECTBA WK 00BhEMA rasa 1o U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe WIH 00bEMY
OJTHOTO M3 YYacCTBYIOIIMX B PEAKIMM BEIIECTB;, TEIIOBOro 3(ddeKkra peaxiuu;
3HAYEHUS] BOJIOPOJIHOTO IOKA3aTeNsl pacTBOPOB KUCIOT W IIENOYEH C HM3BECTHOU
CTETICHBIO JUCCOIMAIINN; MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) IPOIYKTA PEaAKIIIH,
€CJIM OJJTHO U3 MCXOAHBIX BEUIECTB JAaHO B BHUJIE PACTBOpPA C OMPE/IENEHHON MacCOBOM
7I0JIel pacTBOPEHHOTO BEIIECTBA WU JIAHO B M30BITKE (MMEET IPUMECH ); OTU BHIX01a
MPOAYKTa peakluu; OObEMHBIX OTHOILIEHUI Tra3o0B;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSTENBHO TIUIAHUPOBATh W TMPOBOJHTH
XUMUYECKHUI SKCIIEPUMEHT (MPOBEACHUE PEaKIUii HOHHOTO 0OMEHA, MOITBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEIECTB, ONpPEICICHUE CPEeAbl PACTBOPOB
BEILIECTB C MOMOIIbI0 MHIMKATOPOB, M3YUEHUE BIUSHUS PaA3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUYECKOM pEaKIMU, PELICHHUE 3KCIECPUMEHTAIbHBIX 3a7ad 0 TemMaM
«Metainb» u «Hemetainb») ¢ cobitoieHUeM MpaBuil OE30MacHOr0 OOpalieHus: ¢
BellleCTBaMU U 1a00OpaTOPHBIM 000pyA0BaHUEM, (DOPMYIUPOBATH 1IEIb UCCIEIOBAHMUS,
MPEACTaBIATh B Pa3IUUHON (OpMe pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U



OLICHHUBATb UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOAATh MPaBUIA MOJIB30BAHUS XUMHYECKON
Mocyol W JabopaTopHbIM OOOpYy/IOBaHUEM, OOpalleHuss C BelIeCTBaMU B
COOTBETCTBUM C HWHCTPYKUMSIMHU TIO BBIMIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OMBITOB, JKOJOTHMYECKU 11eJ1eCO00pa3HOTO TOBEJCHUsI B OBITY U TPYJIOBOHU
JNEATENBHOCTA B IENSAX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYXKAIOUIEH NPUPOAHOMN
Cpeabl M JOCTHXKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JECUCTBUSI HA YKWBBIE OPraHU3Mbl OINPEICIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATh II€JICHANPABICHHBIM TOUCK
XUMUYECKOW MH(pOpMAIUU B PA3UUYHBIX MUCTOYHUKAX (Hay4yHas U y4eOHO-Hay4yHas
auTepaTypa, cpelncTBa mMaccoBod uHdbopmanuu, MHTEpHET U apyrue), KPpUTHYECKU
aHAJM3UPOBATh XUMHUYECKYIO MH(pOpMaIIKIO, TIepepadaTriBaTh €€ U UCIOIh30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3iesioB M TEM IPOrPaMMBbI KouTposibhbie | IIpakTuueckue (uudgpossbie)
Bcero padoThI padoThI obpasoBare/bHble
pecypcsbl
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHUYeCKOl XHMHUH
[Ipeamer opranndeckoit xumuu. Teopus bubnuorexa [IOK
1.1 | crpoenus oprannueckux coenunenuii A. M. byrneposa 8 https://m.edsoo.ru/d69df650
Wroro mo paznery 8
Paznen 2. YrieBogopoabl
2.1 | TlpenenbHbIE YIIIEBOIOPOIBI — ATKAHBI, IIMKIOATKAHBI 5) bubnuoreka [IOK
https://m.edsoo.ru/d69df650
2.2 | HenpenenbHbIe yTI€BOIOPOIBI: AIKCHBI, aJTKATUEHBI, AIKIHBI 14 1 bu6mmoreka [JOK
https://m.edsoo.ru/d69df650
2.3 | ApomMaruueckue yriieBoI0POIbI (apEHBI) 8 bubnuoreka [IOK
https://m.eds00.ru/d69df650
2.4 | TlpupoaHbie UCTOYHUKH YTIEBOIOPOIOB U X IepepadoTKa 4 bubmuoteka [IOK
https://m.edsoo.ru/d69df650
2.5 | T'agoreHnpou3BOIHBIC YTIEBOI0POIOB 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/d69df650
Hroro mo pazaeny 35
Pa3nen 3. Kuciopoacoaep:xanye oprannyeckue coeIuHeHust
3.1 | Couptsl. ®enon 11 1 bubnunoreka [IOK

https://m.edsoo.ru/d69df650



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

KapOoHuIbHBIE COSTMHEHMS: aTbACTUIBI U

bubmuoreka [IOK

3.2 | xeronsl. KapboHoBbie kucnoTel. CrioxxHsie 3gupsl. JKupsi 21 https://m.edso0.ru/d69df650
3.3 | VYrueronusl 9 bubmmoreka [JOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3orconep:xaniue oOpraHnudeckue coeMHeHus!
4.1 | AmuHBl. AMMHOKHCIIOTHI. benku 12 bubmmoreka [JOK
https://m.edsoo.ru/d69df650
Wroro no pazueny 12
Pa3nen 5. BoicokoMoJieKyJIIpHbIe COeIUHEHUS
5.1 | BbIcOKOMOJIEKYISPHBIE COETUHEHUS 6 bubnuoreka [IOK
https://m.edsoo.ru/d69df650
Wroro mo paznuery 6
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3/iesiOB U TEM IPOrPaMMBbI KouTposibhbie | IIpakTuueckue (uudposbie)
n/m Beero paGoTHI paGoTHI o0pa3oBare/ibHbIE
pecypchbl
Paznen 1. Teopernueckue 0OCHOBBI XUMHH
Crpoenue aroma. [lepuoanuecknii 3axkoH u I[lepuoanueckas bubnuoteka [IOK
1.1 cucTeMa XuMudeckux anemenToB J[. M. MeneneeBa 9 https://m.edsoo.ru/2dd57f24
1.2 Crpoenue BenectBa. MHOroodpasue BeliecTB 11 1 bubnuoreka [IOK
https://m.edsoo.ru/2dd57f24
1.3 XUMHYECKUE peaKIiu 19 1 3 bubnuoreka [IOK
https://m.edsoo.ru/2dd57f24
Wroro no pazneny 39
Pa3nen 2. Heopranuyeckasi XuMus
2.1 HewmeTrammst 31 1 3 bubmmoreka [JOK
https://m.edsoo.ru/2dd57f24
2.2 Mertamisl 23 1 2 bubmmoreka [JOK
https://m.edsoo.ru/2dd57f24
Hroro o pazueny 54
Pa3zpen 3. Xumus u ;Ku3Hb
3.1 Merto bl HO3HAHUSA B XUMUAU. XVMUS U KU3Hb 9 bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
Wtoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 4 8
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IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne n/mt KoJsmmuecTBO 4acoB IpoopuentaJjekTpOHHBIE LU PPOBHIE
Tema ypoka Bcero | Konrpoabusie | Ipaktuueckue s obpa3oBaTe/bHbIE
paboTeI paboTeI pecypchl
[IpenMer 1 3HaUEHHE OPraHUYECKOI bubnnorexa [IOK
1 XUMMH, IPEJCTABIIEHUE O MHOTOOOPa3HH OPraHMUECKUX COEIUHEHHH 1 https://m.edso0.ru/3686e6f5
DIEKTPOHHOE CTPOCHHUE aToMa yriiepoaa (OCHOBHOE U BO30YKJIEHHOE bubnuoreka [IOK
2 cocTosiHus). BaneHTHbIE BO3MOKHOCTH aToma yriepojaa 1 https://m.edsoo.ru/Oce6fd4c
XHUMHUYECKas CBSI3b B OPraHUYECKUX COCAMHEHUAX. MeXaHn3Mbl bubnnoreka [IOK
3 00pa30BaHUs KOBAJIEHTHOW CBSI3H, CIIOCOOBI pa3pbiBa 1 https://m.edsoo.ru/8d39f5c8
CBsI3e
4 Teopus ctpoenus oprannueckux coequaenui A. M. byrneposa 1 bubnunoteka [IOK
https://m.edsoo.ru/9e595ch8
Bubl nzoMepun: CTpYKTypHasi, TPOCTPAHCTBEHHAS. DJIEKTPOHHBIE [Ipopopuenrary
5 7 GEKTHI B MOJICKYJIaX OPraHUYSCKUX 1 WOHHBIH B y6otexa [JOK
COEMHEHMH MOMEHT hitns://m.edso0.ru/b0e61661
[Ipencrapnenue o Ki1accupuKaluu ¥ CUCTEMaTHYECKass HOMEHKIIaTypa bubnnoreka [IOK
6 (ITUPAC) opranryecKux BEIICCTB 1 https://m.edsoo.ru/c212dd21
7 Knaccudukanus peakiuii B OpraHM4eCKO XUMHUH 1 bubmunoreka [IOK

https://m.edsoo.ru/ba5706aa
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8 CucremaTu3zaius u 0000IICHIE 3HAHUH 110 TeMe bubmmoreka [JOK
https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH psijt, 00mas opMysa, HOMEHKIATypa U bubnuoteka [IOK
9 HU30MEpHsL, IEKTPOHHOE U [TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI https://m.eds00.ru/25a14636
10 dusnuecKre 1 XMMUYECKHUE CBOMCTBA ATKAaHOB bubnuoteka [IOK
https://m.edsoo.ru/3137711c
Haxosxnenue ankanoB B mpupojae. CriocoObl OJydeHUs U [Ipopopuenrtanbudnuorexa [IOK
11 TIpHMEHEHHE aTKaHOB MOHHBIH https://m.eds00.ru/259b0ash
MOMECHT
[{uxnoankansl: o0mas Gopmysna, HOMEHKIATypa U U30MEpHs, bubnuoteka [IOK
0COOEHHOCTH CTPOCHUS U XUMUUYECKUX CBOMCTB, CITOCOOBI https://m.edsoo.ru/156730d2
12 MTOJTYYCHUS U IPUMEHEHUE
Penrenne pac4€THBIX 3aa4 HA ONPEACIICHUE MOJIEKYJIIPHON bubnnoreka [IOK
(hopMYITBI OPraHNYECKOTO BEIECTBA IO MACCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
HIIEMEHTOB, BXOISIINX B €ro coctaB. CHcTeMaThu3aus u
13 000011IeHE 3HAHUN 110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psl, oOmias opmyrna, HOMEHKIIATYpa, bubnuoreka [IOK
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI. https://m.edsoo.ru/273b0ale
14 CTpyKTypHas U IHC-TPAHC- U30MEPHS ATKEHOB
15 Du3nyecKre U XUMUYECKHE CBOMCTBA alikeHOB. [IpaBuio bubnuoreka [IOK

MapKOBHHKOBA

https://m.edsoo.ru/21069ccd
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16 CriocoObl TOTy4eHUs ¥ TPUMEHEHHE AJIKEHOB bubmuoreka LIOK
https.//m.eds00.ru/665dc058
[IpakTtudeckas padora Ne 1 o teme "llomydeHue sTuieHa u Ipodopuenranbuonrorexka [IOK

17 W3Y4E€HUE €r0 CBOMCTB" HOHHBIH https://m.edsoo.ru/0941eed8
MOMCHT
Pemrenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE MOJIEKYIISIPHOU bubnuorexa [IOK
18 (hOpMYJITBI OPTaHUIECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
ATNKaguEHBI: CONPKEHHBIC, U30JIMPOBAHHbBIE, KyMYJIMPOBAaHHBIE. bubnuoteka [IOK
19 Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHHUS https://m.edsoo.ru/04298c0a
20 XHWMHUYECKUE CBOWCTBA CONPS)KEHHBIX INEHOB bubnuorexa [IOK
https://m.edsoo.ru/e561253d
21 CriocoObl TOJTy4eHUsI M TPUMEHEHHE aJIKaIUEHOB bubnnoreka [IOK
https://m.edsoo.ru/1aa81660
AJNKUHBI: TOMOJIOTUYECKUH pAn, obmas Gopmyrina, HOMEHKIATYypa, bubnnoreka [IOK
22 AIIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (hU3HUECKHe CBOWCTBA
23 XUMHUYECKHE CBOMCTBA AIKHHOB bu6mmoreka [JOK
https://m.edsoo.ru/23493a93
24 KadecTBeHHBIEC peakIIy Ha TPOWHYIO CBS3h bubnuoreka [IOK
https://m.edsoo.ru/7b1c48da
25 CriocoOblI IOJTydeHHUs M IPUMEHEHHUE aJTKHHOB bubnuoteka [IOK
https://m.edsoo.ru/a6f9alea
26 Pemenue 3a1a4: pacuy€Thl O YpaBHEHUIO XUMUYECKOW peaKIuu bubnuoreka [IOK
https://m.edsoo.ru/5db8e526
27 CucteMatusanus 1 0000IeHrEe 3HAHU
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110 TCMC

ApeHBI: TOMOJIOTHUECKUH psijI, oOmias popmyrna, HOMEHKIATypa. [IpogoprenTart
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYT OEH30J1a U MOHHBIH bubmmoreka [IOK
28 TOJTyoJIa, NX (PU3NIECKHE MOMEHT https://m.edsoo.ru/a92a7094
CBOMCTBA
29 XUMHUYECKUE CBOIICTBA aPEHOB: PEaKIUU 3aMEILEHUS bubnuoreka [IOK
https://m.edsoo.ru/a44alae4
XHWMHUYECKUE CBOWCTBA aPEHOB: PEAKLIUH ITPUCOETUHEHMS, bubnnoreka [IOK
30 OKHCIICHHE TOMOJIOTOB OeH30J1a https://m.edsoo.ru/a44alaed
31 OcoOEHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA bubnuoteka [IOK
https://m.edsoo.ru/d5018a54
Penrenne pac4€THBIX 3a]1a4 HA ONIPEACIICHUE MOJIEKYIISIPHOU bubnnoreka [IOK
32 (hopMYITBI OPraHNMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
33 CrrocoObI TIOTYJICHHS M TPUMEHEHHE apEHOB bubmmoreka [JOK
https://m.edsoo.ru/6f717d09
34 ['eHeTHUECKas CBSI3b MEXAY pa3IMUYHBIMU KJIACCAMU YTIIEBOJIOPOIOB
Pacu€Thl M0 ypaBHEHUSIM XUMUYECKUX peakiuidi. CucremaTusanus u
35 000011IeHE 3HAHUN 110 TEME
36 [Tpuponneiii ras. [lonmyrasie HEDTAHBIE Ta3bl
37 KameHHBI# yross v MpOoAYKTHI €0 epepaboTKu bubnuoreka [IOK
https://m.edsoo.ru/69b3398b
38 Hedtb 1 criocoOb! €€ nepepaboTky. bubnunoreka [IOK
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[TpumMeHeHne NpoJyKTOB nepepadoTku HedTH

https://m.edsoo.ru/21f9de78

39 ['eneTnyeckasi CBsI3b MKy Pa3JIMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB
["anoreHonpon3BOAHBIE YTIIEBOAOPOJOB: AJIEKTPOHHOE CTPOEHUE; bubnuoteka [IOK
40 CaKIUU 3aMEIICHHSI TAIOTCHA https://m.edso0.ru/82b4d759
JleiicTBHE 1IEI04YEl Ha TAJIOTEHIIPOM3BOIHbIE. B3anmonencreue
41 JIUTaJIOT€HAJIKAHOB C MArHUEM U [IMHKOM
42 CucremaTtu3zanus 1 000011IeHNEe 3HAaHUH 110 pa3aeny bubnnoreka [IOK
"VYrneBogoposr" https://m.edsoo.ru/20e89f22
43 KontponbHas pabota o reme "Yriaeroaopoas" bubnuoteka [IOK
https://m.edso0.ru/95c9e298
HpenenLHHe OJIHOATOMHBIC CIIUPTHI: TOMOJIOTHYECKHI pan, oOmas [IpodopuenTan
(dbopmya, CTpOCHHE MOJIEKYIT, H30MEPHsI, HOMEHKIIaTypa, FIOHHEIH bu6moreka [IOK
44 KnaccuduKanys, GU3MIecKie CBOHCTBA MOMEHT https://m.edso0.ru/df04c5cd
45 XHWMHUYECKUE CBOWCTBA IPEIEIbHBIX OJJHOATOMHBIX CIUPTOB bubnnoreka [IOK
https://m.edsoo.ru/26ee34fe
46 CriocoObI MOJTydeHHUsT M TPUMEHEHHUE OJTHOATOMHBIX CITUPTOB bubnuoreka [IOK
https://m.edso0.ru/484100000
000000
[IpocTeie a3dupsl: HOMEHKIIATypa U bubnuoreka [IOK
47 HM30MepHsi, 0COOCHHOCTH (PU3UIECKUX M XUMHYECKUX CBOMCTB https://m.edsoo.ru/c2c788b2
48 MHOroaTroMHbI€ CIIUPTHI: STUJICHIJIMKOJIb U TIIULEPUH, UX bu6mmoreka [JOK

https://m.edsoo.ru/ee4d84aa
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(u3nUecKrue 1 XUMUYECKHUEe CBOICTBA

49 CriocoObI IOTyYeHHS M TPUMEHEHHE MHOTOATOMHBIX CITHPTOB bubmmoreka [JOK
https://m.edsoo.ru/d12e567d
DeHOoI: CTPOCHHUE MOJICKYITbI, PU3NYEeCKIe CBOMCTBA. TOKCHIHOCTH bubnuoteka [IOK
50 (deHoma https://m.edsoo.ru/2ce726f8
o1 XUMHUUYECKUE CBOICTBA (eHoa bubnuoreka [IOK
https://m.edsoo.ru/037ca5f9
52 Crioco0Obl mosTyueHus ¥ IpuMeHeHne (heHosa bubnuoteka [IOK
https://m.edsoo.ru/c77ddf4c
[TpakTudeckas padota Ne 2. Perrenne skcriepuMeHTaIBHBIX 33124 110 bubnnoreka [IOK
53 teme "CrnupTel U heHOITbI" https://m.edsoo.ru/fd0ced09
54 Cucremaru3zanus 1 00001eHNe 3HaHUH 110 TeMe «CIUpTHI U [Ipopopuenranbubnmuorexa [IOK
(enomb HOHHBIH https:/m.eds00.ru/1810ch9b
MOMECHT
AJTBJIETHJIBI 1 KETOHBI: 3JISKTPOHHOE CTPOCHHE KapOOHMITBHOM
55 TPYIIIBI; TOMOJIOTHYECKHE Psbl, 001mas Gopmysa, H3oMepus U bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/b139beaa
56 ANBACTUIBI M KETOHBI: (PU3NUYECKUE CBOMCTBA; PEAKITUN bu6mmoreka [JOK
MPUCOECANHEHUS https://m.edsoo.ru/c887425c
57 Peakiiyiu OKUCIEHUS M KAYECTBEHHBIE PEAKIIMK aJibJACTHI0B U bu6mmoreka [JOK
KETOHOB https://m.edsoo.ru/a393baad
58 CriocoObI OJTyYeHHs AJTbJICTUIOB U KETOHOB bu6mmoreka [JOK
https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MPEEIIbHBIC bu6mmoreka [JOK
59 KapOOHOBBIE KMCIIOThI, 0COOEHHOCTU CTPOEHUS UX MOJIEKYJ https://m.edsoo.ru/fecOb113
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60 M3oMepusi 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, HX (PU3HUYECKUE bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAEIBHBIX 0JTHOOCHOBHBIX KAPOOHOBBIX bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHOW KHUCIOTHL. MHOTOOOpa3ue bubnuoteka [IOK
62 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOWCTB: HETIPEAETbHBIX U apOMaTHYECKUX
KapOOHOBBIX, JUKAPOOHOBHIX, THAPOKCHKAPOOHOBBIX KHCIIOT. bubnuoteka [IOK
63 [IpencraBuTeny BHICHINX KAPOOHOBBIX KHCIIOT https://m.eds00.ru/83a08773
64 [ToHsaTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT [Ipopopuenraryo bubnuoteka [IOK
HHBIH MOMEHT https://m.edsoo.ru/0d162d9d
65 CriocoOpbI MOSTyYeHHUs M MPUMEHEHNUE KapOOHOBBIX KUCTIOT bubnuoteka [IOK
https://m.edsoo.ru/7c065c9d
CrnoxHbIE 2PUPHI: TOMOJIOTHYECKUH psifl, oO1ias hopmyna, bubnuoteka [IOK
66 M30MepHsl 1 HOMEHKIIATypa https://m.edsoo.ru/adfffe6d
67 dusndecKue U XMMUYECKHUE CBOMCTBA A(DHUPOB bubnuoreka [IOK
https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3aa4: 10 YpaBHEHUIO XUMUYECKOM peakluy,
68 Ha OTIpe/IeJICHUE MOJIEKYIIIPHON (POPMYJIIBI OPTaHUIECKOTO
BEIIeCTBA
[IpakTrueckas padota Ne 3. Pemenune skcriepuMeHTaIbHbIX 3a/1a4 bubnunoteka [IOK
69 o Teme "KapOonoBbie kuciaoTel. CI0KHbBIE 1 https://m.edsoo.ru/486671fb
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s¢ups"

70 Kupsl: ctpoeHue, Gpu3ndeckne U XUMHYECKUE CBOMCTBA (THIPOIIH3) bubnmoreka [JOK
https://m.edso0.ru/al19c5b98
Oco0OeHHOCTH CBOWCTB JKUPOB, COJICPIKAIIUX OCTATKU bubnuoteka [IOK
71 HEIPEICIIbHBIX )KUPHBIX KUCIOT. JKupsl B pupoie https://m.edsoo.ru/h0331922
MpEbU1a KaK COJIM BBICIIIHX Kap60HOBI>IX KUCJIOT, UX MOIOILIEE [IpodopuenTair
72 neiictBue. [ToHsATHE O CHHTETUYECKUX MOIOITUX CPEJICTBAX MOHHBIH bu6mmoreka [JOK
(CMCO) MOMEHT https://m.eds00.ru/3c566565
['eHeTHYECKas CBA3b YIIIEBOAOPOIOB M KUCIOPOACOACPKALINX bubnnoreka [IOK
73 OpPraHUIEeCKUX https://m.eds00.ru/56790c96
BEIIECTB
74 PacuéTel 10 ypaBHEHUSIM XUMHYECKUX PEAKIIUN
75 Cucremaru3zanus 1 00001IeHNE 3HAHUH TI0 TeMe bubnuoteka [IOK
https://m.edsoo.ru/f8eaf2eb
OO61mast XxapakTepUCTHKA YTIIEBOIOB U KilacCU(DHUKAIUS yrIeBOIOB bubnuoteka [IOK
76 (MOHO-, T~ ¥ TTOJTMCAXAPU/IBI) https://m.edsoo.ru/7a9693al
77 Momnocaxapupl: GU3MIECKHUE CBOWCTBA U HAXOXKICHUE B TIPUPOJIC bubnuoreka [IOK
https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue TIIIOKO3bI, €€ 3HAYCHUE B JKU3HEACSITCIIBHOCTH bu6mmoreka [JOK
Opranusma https://m.edsoo.ru/5e61122d
Jlucaxapuipl: caxapo3a, MalibTO3a U bubnuoreka [IOK
79 nakro3a. HaxoxieHue B mpupojie 1 NpUMEHEHHE TMCaxapuI0B https://m.edsoo.ru/eb0384e7
80 [Tonucaxapusl: cTpoeHHe bubnunoteka [IOK
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MaKpOMOJIEKYJ, GU3NUYECKUE M XUMUIECKHE CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/72a04508

81 [TonsiTne 06 UCKYCCTBEHHBIX BOJOKHAX bubmuoreka [IOK
https://m.edsoo.ru/6216e766
Pemrenne pacyeTHBIX 3a/1a4 HA ONIPEACIICHNUE JI0JIA BBIXO1a bubnuoreka [IOK
82 MPOJAYKTa PEAKIMK OT TEOPETUYECKUA BO3ZMOKHOTO https://m.edsoo.ru/7fde47ef
83 CucremaTu3ais 1 0000IICHHE 3HAHWUH 10 pa3/Ieiry bubmmoreka [JOK
https://m.edsoo.ru/08d4364c
KonTpomasHas pabota no teme "Kuciaopoaconepxaniue IIpodopuenranbudnmnorexa [JOK
84 OpraHUYeCKUe COCTUHCHUS" MOHHBIH  |nttps://m.eds00.ru/42c6678e
MOMCECHT
AMUHBIL: KITacCU(pUKALUs, CTPOEHUE MOJIEKYI, 001as ¢popmyia, bubnnoreka [IOK
85 M30MepHsi, HOMEHKJIATypa U pU3nYecKHe CBOCTBa https://m.edsoo.ru/efa7e6ca
86 XUMHYECKHE CBOMCTBA ATM(PATHIECKUX aMHHOB bubnuoteka [IOK
https://m.edsoo.ru/1bc5cf80
AHUJIMH: CTPOCHHE aHWINHA, 0COOEHHOCTH XUMHUYECKHUX CBOWCTB bu6mmoreka [JOK
87 QHWJIMHA https://m.edsoo.ru/39cd21f1
88 Crioco0ObI OJTydeHust ¥ TPUMEHEHNE aTu(paTHICCKUX aMUHOB bubnuoreka [IOK
https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepusl, pU3nuecKre CBONCTRA.
89 OTnenbHBIC IPEACTABUTEIHN O AMUHOKHCIIOT bu6mmoreka [JOK
https://m.edsoo.ru/d1773e80
90 XHUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT, UX OMOJIOTHYCCKOE 3HAUYCHHE bu6mmoreka [JOK

AMHWHOKHCJIOT.

https://m.edsoo.ru/77df705a
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CuHTe3 1 TruapoJin3 nernTuaoB

91 benku Kak pupo/IHBIE TOJIMMEPBL; CTPYKTYPBI OEITKOB Ipodopuenranbuonrorexka [IOK
HOHHBIH https://m.edsoo.ru/429e9899
MOMCHT
92 XHUMHYECKHE CBOMCTBA OCIKOB bu6mmoreka [JOK
https://m.edsoo.ru/6237306d
A30TCcoAepKalie reTepouuKInIecKkue coennHenus. Hykiennonbie bubnuoteka [IOK
93 KHCJIOTBI: COCTaB, CTPOCHUE B OMOJIOTHYECKasl POJIb https://m.edso0.ru/521d1431
[IpaxTueckas padota Ne 4. Penienne sxkcriepuMeHTalIbHbIX 331a4 bubnnoreka [IOK
94 1o Teme "A30TcoJiepKalirue OpraHnyecKue CoeMHeHns" 1 https://m.edsoo.ru/8e3c02d1
[IpaxTueckas padota Ne 5. Penienne sxkcriepuMeHTalIbHbIX 3a1a4 bubnnoreka [IOK
95 o Teme "Pacno3HaBaHKne OpraHMYECKUX COEAUMHEHNN" 1 https://m.edsoo.ru/bde3fdf6
KonTponbHas pabota o teme "A30TcoiepKaiiie OpraHnyecKkue bubnnoreka [IOK
96 coeauHeHus" https://m.edsoo.ru/ce561bc7?
OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN 1 Ipodopuenranbudarorexa [IOK
97 METO/Ibl UX CUHTE3a —IIOJIMMEPHU3ALINS U MOJTUKOHICH AU 3‘(’)‘;‘;‘2? https://m.edsoo.ru/7aa63ebd
98 [TnacTmaccel. YTunuzanus u nepepadboTka miacTuka bubnuoreka [IOK
https://m.edsoo.ru/82242e0f
99 DnacTOMEphI: HATYpaIbHBIN CHHTETUYECKHE Kaydyku. Pe3nHa bubnuoreka [IOK
https://m.edsoo.ru/246103ec
100 BosokHa: HaTypaibHbIe, bubnuoreka [IOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HNCKYCCTBCHHBIC, CUHTCTHYCCKUC. HOHI/IMepBI CIICaJIbHOI'O
Ha3sHa4YCHUA

https://m.edso0.ru/5963a601

[TpakTdeckas padorta Ne 6. Pemenue skcriepuMeHTATLHBIX 337124 bubnuoreka [IOK
101 o Teme "Pacnio3HaBaHue miactMacc ¥ BOJOKOH" 1 https://m.edsoo.ru/3aebd77a
O000IIeHre U CHCTeMAaTH3allns U3Y4EHHOTO MaTepuaa o TeMe bubnuoreka [IOK
102 "BBICOKOMOJICKYIISIPHBIC COSAMHCHHS" 1 https://m.edsoo.ru/6a22b1e8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KonuyecTBo yacoB IIpogopuen DJIeKTPOHHBbIE
Ne Tema ypoka Tauusda uudposbie
n/m Beero KonTtpo [IpakTHyeckue o0pa3oBare/ibHbIE
JIbHbIE padoThI pecypceel
padoThI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN deMeHT. M30Tombl 1 bubnuoteka [IOK
https://m.edsoo.ru/59c112ee
9 CrpoeHue 31eKTpOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE YHCIIA 1 bubnuoreka [IOK
https://m.edsoo.ru/b4d9fffa
3 Knaccugukaruss XaMu4ecKux 3J1eMeHToB (s-, p-, d-, - 1 bubmmorexa [JOK
AJIEMEHTHI) https://m.edsoo.ru/61294af9
4 Pacnipenenenre 21eKTPOHOB IO aTOMHBIM OpOUTAIISIM 1 bubnuoreka [IOK
https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOHPUTYPALIMY AaTOMOB
5 SJ'IGMGII:TOB B OCHOI:»ll){Ol\/}IIZI BO30YXJIEHHOM COCTOSIHUH 1 Eﬁfﬁfﬁe}m bubmorexa [OK
OMeHT https://m.edsoo.ru/8149e846
6 DNeKTpOHHbIC KOH(DHUTYypalluu HOHOB. 1 bubnuoreka [IOK
DIIEKTPOOTPULIATEIILHOCTD https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3akoH u Ilepuoanueckas cucrtema
7 XHMHYECKUX 351eMeHTOB J[. 1. MeHaeneeBa, CBSI3b C 1 bubmuoreka [IOK
COBPEMEHHOU Teopueu https://m.edso0.ru/16957c01
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB
3 1 00pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEUIECTB IO IPYIIaM 1 bubnunoreka [IOK
u https://m.edsoo.ru/f8468927
nepuoiam
9 CucreMaru3anus 1 0000IIeHIE 3HAHUH 110 1 bu6mmoreka [JOK
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TEMC

https://m.edsoo.ru/8fad2942

Buer xuMudeckoit cBs3u. MexaHu3Mbl 00pa30BaHUs
KOBAJIEHTHOU CBSI3U.

[MpodopuenTanu
OHHEIA MOMEHT

bu6mmoreka [IOK

10
Boaopoanas cBsizb. MeXMONEKYISIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICHUCTBHUS
BaneHTHOCTh 1 BAJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b
11 3JICKTPOHHOM CTPYKTYPHI bubmorexa TIOK
P PYKIYP https://m.edsoo.ru/3d2ca093
MOJIEKYJT C MX TEOMETPHICCKUM CTPOCHHEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX COEIUHEHUSX: COCTAB U bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/8c66b124
BemiecTBa MOJIEKYIISPHOTO H HEMOJIEKY/IAPHOTO CTPOCHHMSL. bubsmoreka [IOK
13 TwuIbl KPUCTATUTMYECKHUX PEIIETOK M CBOMCTBA https://m.eds00.ru/e167635
BEIIECTB b
14 [TonsiTue o aucnepcHeix cucteMax. [Ipeacrasienue o bubnuoreka [IOK
KOJUIOMIHBIX PACTBOpax https://m.edsoo.ru/da2c70e4
HctrHHBIC pacTBOPHI: HACKIIIICHHBIE U HEHACKIIIICHHEIE,
15 aCTBOPUMOCTH bubmmorexa [TOK
P P ’ https://m.edsoo.ru/e9ccdd8d
Kpucrammoruapatsr
16 Crioco0OblI BBIpa)KEHHUST KOHIICHTPAIIMH PACTBOPOB bubmuoreka [IOK
https://m.edsoo.ru/328e6534
Pemrenue 3a1a4 ¢ MCMOJL30BaHUEM MTOHATHH ""MaccoBast 05
. " bu6mmoreka [JOK
17 pacTBOpPEHHOTO BelecTna,
" ; https://m.edsoo.ru/785e0ab4
MOJISIpHAsT KOHIICHTPAIHs
Knaccuukariys 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB Ipodopuentamn | pyaiyorexa [IIOK
18 OHHBIKM MOMCHT
https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus 1 00001eHe 3HAHUH TI0 TEME bubmuoreka [IOK

https://m.edsoo.ru/8d2c6a3a
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KonTtponsnas padora no remam "CTpoeHue aroma.
ITepnoanueckuit 3akoH u [lepuoauueckas cucrema

bubmmoreka [IOK

20 xumudeckux sneMentoB J1. . Menneneesa", "Ctpoenue
’ https://m.edsoo.ru/70a60aa4
BemecTBa. MHOrooOpasue BeniecTs”
Knaccugukanuss XAMHYECKIX Peakuii B HEOPraHUIeCKOH 1
OpraHMYeCcKON XUMUHU. 3aKOH COXPaHEHHS MaCcChl BEIIECTB; i OK
nbnmoTexa
21 3aKOH COXpaHEHUs U MPEBPAIEHUS SHEPTHH TIPU 1
https://m.edsoo.ru/6335cdd2
XUMHYECKUX PEAKITUSIX
29 TenoBbie 3 PexTs XUMUUECKUX peakuuid. TepMoxumuyeckue bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/d1db86da
23 BerauciieHust mo ypaBHEHUSIM XAMUIECKHX PEAKIINI U [podopuentauno | gy61y0rexa LIOK
HHBIX MOMECHT
TEPMOXUMHUYECKUM YPABHEHUSAM https://m.edso0.ru/87b13954
CKOpOCTh XMMHUYECKOH peaklnu, €€ 3aBUCUMOCTb OT
24 paznmuuHbIX pakTopoB. KaTanus u karaau3aTopsl
25 ['omoreHHbIe ¥ reTEpOTreHHbIE PEaAKIIUN
[Ipaktuueckast padota Ne 1 o Teme "BimsiHue pa3nuyuHbIx Bu6 10K
. nonmoTexa
26 (akTOpOB Ha CKOPOCTh XUMHYECKON peakiuu" 1
https://m.edsoo.ru/1facaldl
97 OO6patumbie 1 HEOOpATUMBIE PEAKIIH. XUMHYECKOE bubnuoreka [IOK
paBHOBeECHE https://m.edsoo.ru/30952f9b
[IpakTrueckas pabota Ne 2 o teme "Bnusinue pa3mudHbIX Bu6 10K
nonMoTeKa
28 (hakTOPOB Ha MOJOKEHUE XUMUYECKOTO paBHOBECHS" 1
https://m.edsoo.ru/3bf34e17
29 DnexTpoauTHueckas nucconnanus. CUIbHBIE U cadble bubnunoreka [IOK

QJICKTPOJIUTBI. Crenenn

https://m.edsoo.ru/5f766bdf
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Jucconranmn

NonHoe npousseneHue Boasl. Cpena BOJIHBIX

[MpodopuenTarmo
HHBIH MOMEHT

bu6mmoreka [IOK

30 pactBopoB. Bomopoansiii mokasatens (PH) pactBopa httos://m.edsoo.ru/3966¢a89
31 I'maposns coneid. Peakuyn, mpoTeKarwIme B pacTBOpax bubnuoteka [IOK
JNEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[Tpaktuyeckas padora Ne 3 o Teme
32 "XUMHUYECKHE PEaKIMK B paCTBOPaX JIEKTPOIUTOB" brommorexa [HOK
peaxtl P p P https://m.edsoo.ru/2e3daeb0
OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC peakIuu. Baxuew e bu6mmoreka [JOK
33
OKHCJIUTEN U BOCCTAHOBUTEIHN https://m.edsoo.ru/56226060
34 MeTo1 31eKTpOHHOT O (3JIEKTOHHO-MOHHOT0) OanaHca bubnuoreka [IOK
https://m.edsoo.ru/fb691387
35 DEeKTPOIN3 pacTBOPOB U PACILIIaBOB BELIECTB bubnmorexa LIOK
P P P P - https://m.edsoo.ru/93fb97d2
36 Pemenue 3ana4 pa3auyHbIX TUIIOB brbmmorexa [OK
Aaap https://m.edsoo.ru/5a859d16
37 Pemenne 3a1au pa3aMvHBIX THITOB bubmmorexa [IOK
Adp https://m.edsoo.ru/5afa265d
38 CucreMaru3anus ¥ 0000IIeHNE 3HAHHUH 110 TeMe "X UMUYCCKHE bubmuoreka [IOK
peakuun" https://m.edsoo.ru/c161eb85
KontponpHas padora o teme "XuMuueckue peakiuun" bubnunoreka [IOK
39
https://m.edsoo.ru/a8a0a930
[MTonoxenune HemetamoB B [lepuoauyeckoii cucreme [Ipodopuenraro
HHBIX MOMCHT
40 XUMUYEeCKUX d51eMeHToB J[. . MenpeneeBa 1 0COOCHHOCTH bubmuoreka [IOK
CTpO€HHUs UX aTOMOB. DHU3NUECKHE CBOMCTBA HEMETAJUIOB https://m.edsoo.ru/8ca2dcad
41 ANI0TpOIUs HEMETAIUIOB (Ha IpUMepe bu6nuoreka [IOK
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KHCTIopoa, cepsbl, hpochopa u yriueposa)

https://m.edsoo.ru/ef92c91c

42

Bonopoa: monydenue, pusndeckne 1 XAMUIECKIE CBOMCTBA.

bu6mmoreka [IOK

IMaapuen https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaX0XICHUE B IIPUPO/JIE, CITIOCOOBI TIOTyUeHUS,
43 (du3nyYecKrue U XUMUYCCKUE CBOHCTBA bubmmorexa [OK
https://m.edsoo.ru/4e223795
l'anorenoBonopoasl. Baxueiine
44 KHCJIOPOJICOACPIKAIIUE COSAMHEHUS TaJIOTEHOB [pobopuerrramno | - Bubnmorexa LOK
poAIcozepratt g FIHBI MOMEHT https://m.eds00.ru/6b3255e6
JlaGopaTopHbIE ¥ MPOMBIIILJICHHBIE CITOCOOBI MOTyYEHUS
. bubnuoteka [IOK
45 rajoreHoB. [ [pyMeHeHne raJoreHoB U UX COEIMHEHNN
https://m.edsoo.ru/6971aca4
[IpakTnueckas padora Ne 4. Pemenue
" " bubnuoreka LIOK
46 AKCIIEPUMEHTAJIbHBIX 331a4 110 TeMe "1 aoreHsl
https://m.edsoo.ru/8b26fecd
Kucnopon: maboparopHbie ¥ TPOMBIIINICHHBIE CITOCOOBI
47 MoJTy4YeHUs, GU3UYECKUE U XUMHYECKHe CBOMCTBA. O30H. bubnuoreka [IOK
[IpumeHeHne KUCIopoaa U 030Ha https://m.edsoo.ru/c8abc36a
bu6mmoreka [JOK
48 OKcHIIBI ¥ TIEPOKCH/IBI
A P A https://m.edsoo.ru/5c8816a0
49 Pemenne 3a1au pa3aM4HBIX THITOB bubmmorexa [TOK
AdLP https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJeHHE B IPUPOJIE, COCOOBI
50 HOJI; SHUS (l)nanecmfe E XUMHUYECKHUE CBOMCTBA Hpodopuenrrart| - Bubmorexa LIOK
i ’ VIOHHDIH https://m.edso0.ru/46afael6
MOMCHT
bubmuoreka [IOK
51 CepoBosopo, Cynb(usI 1

https://m.edso0.ru/7c875999
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Kucnopoacoaepxame coequnerus cepbl. OcoOeHHOCTH

bubmuoreka [IOK

52 CBOWCTB CEpHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
[Tpaktudeckas padora Ne 5. PemeHue skcriepuMeHTaIbHbBIX Butorexa LOK
53 3amay o teme "Cepa u e€ coenqunenus"
https.//m.edsoo.ru/0afb05e4
A30T: HAXOXKJICHUE B IIPUPOJIC, CIIOCOOBI IMOTYICHUS,
54 ¢buznyeckue 1 XuMUYeCKHe CBOWCTBA. AMMUAK, HUTPU/IBI bubmmorexa [OK
https://m.edsoo.ru/badd2255
55 Kucnopoacoaepxaiue coenunenus azota. Oco6eHHOCTH bubnuorexa [IOK
CBOMCTB a30THOM KHCIIOTBI https://m.edsoo.ru/e2965afe
56 [IpuMeHeHne a30Ta v €ro COeTMHEHUH. A30THBIE yI00peHUs bubnuoteka [IOK
https://m.edsoo.ru/129f5059
docdop: HaXOKACHHUE B IPUPO/IE, CTIOCOOBI TIOJTYUEHHUS,
57 ¢buznueckue u xumudeckue cporctra. ®ocouast u Gochun Bubmorexa IIOK
https://m.edsoo.ru/9a6b43ec
58 Oxcunbl pocdopa, hochopconepkamue kuciaoTel. Conu bubnuoreka [IOK
dhochopHOIT KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne docdopa u ero coenuHeHuit. ochopHsbie IIpodopuental  bubmmoreka LIOK
ynoopenus 3‘3;‘2‘:;“ https://m.eds00.ru/a218070a
[TpakTrueckast padota Ne 6. PereHue sxcriepuMeHTaIbHBIX
60 3ana4d o teme "A30T u dochop u ux coeaunenus" bubmmorexa [IOK
https://m.edsoo.ru/8175ac3f
VYrnepoa: HaxoXKJIeHHE B PUPO/IE, aJTUIOTPOITHBIE
61 Mo duKauu; GU3NIECKHe 1 XUMHUYECKUE CBOMCTRA, bubnnorexa [JOK
HpHMeHeHIe https://m.edsoo.ru/1eb19f9e
62 Oxcup yrnepona(Il), okcua yrnepona(IV), yronpHast KucioTa u bubnunoreka [JOK
e€ coun https://m.edsoo.ru/dba58adf
63 Pemrenue 3a1au pa3nuyHbIX TUIIOB bu6mmoreka [JOK
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https://m.edso0.ru/6029b609

Kpemuuii: HaxoxJIeHUE B IPUPOJIE, CIIOCOOBI

bub6mmoreka [IOK

64 7
MoJTydeHus1, PU3NIeCKre M XUMUYECKUE CBOWCTBA httos://m.edsoo.ru/143558ab
65 Oxcup kpemuus(1V), kpeMHuEBast KUCIIOTA, CUIIMKATBI Ipogoprenta)  bubnuorexa [OK
HHOHHBIH https:/m.eds00.ru/3170e7b1
MOMCECHT
[Ipumenenne kpemuus u ero coeauHeHu. CTEKI0, €ro bubmorexa TIOK
66 P P ' ’ https://m.edsoo.ru/393cdac0
MOJTYHEHHE, BIIBL cTeKIa https://m.edsoo.ru/5823cefb
67 Pemenue 3a1au pa3nuaHBIX TUITOB brbmmorexa [TOK
Aatp https://m.edsoo.ru/h624f801
68 CucremaTu3anus 1 o0oOuieHue 3Hanui no reme "Hemerambr" bubnuoreka [IOK
https://m.edsoo.ru/6e864db5
" " bubnuoreka LIOK
69 Kontponbras padota mo teme "Hemerambs httos://m.edsoo.ru/d0ABACT
70 AHanu3 pe3yabTaToB KOHTPOJIBHOW PabOThI, KOPPEKITUS bubnnoreka [IOK
o1nboK https://m.edsoo.ru/2b7e9510
[Tonoxenue metaoB B [leproauyueckoil cucreMe XuMHYECKUX
7 3JIEMEHTOB. bubmuoreka [IOK
Oco0eHHOCTH CTPOEHHUSI ANEKTPOHHBIX 000JI0YEK aTOMOB https://m.edso0.ru/9839c16¢
METaJUIOB
O6mue ¢pusznueckue cBoiicTBa MetamioB. [Ipumenenue bubnuoreka [IOK
72
METaJJIOB B OBITY M TEXHHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [JOK
73 . K
Crmnasel MetamnoB. Koppo3ust MeTanios httos://m.edsoo.ru/42b872¢3
74 Pemrenue 3a1au pa3nuyHbIX TUIIOB Bubmmorexa LIOK
AdP https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUHN Psi/i HANIPSHKEHUI bubnuoreka [IOK
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MeTaiuioB. O01He crtocoObl MOTYYEHUS! METAIIOB

https://m.edsoo.ru/94eb377a

Oomas xapakrepuctika MmetauioB | A-rpynmsl [Teproaunueckoi
CUCTEMBI XUMHYECKHUX IEMEHTOB. HaTpuii 1 KaJuii: oJIy4eHue,

IMpodopuenTanu
OHHEIA MOMEHT

76 (buznyecKre U XUMUIECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX bubnuoteka [IOK
BEIIECTB U UX COSIUHEHNN https://m.edsoo.ru/e12c26b3
O6mas xapakrepuctuka MetauioB IIA- rpynmnsl [lepuoanueckoit Bubmmorexa LIOK
CHCTEMBI XUMHUUYECKHAX DIIEMEHTOB. Maruuii M KaJIbIIHil: https:/m.edso0.ru/7c3e49c0
77 noJy4yeHue, Gu3ndeckrue U XMUMHIECKIE CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEHIECTB U UX COCTUHEHUIA
78 JKécTKkoCTh BOABI M CIIOCOOBI €€ yCTpaHEHUS bubmmorexa [JOK
yerp https://m.edsoo.ru/c74bfae9
79 AIOMUHW: TTOTy4eHUe, PU3NIECKUE U XUMHUUECKHE CBOMCTRA, bubnuoteka [IOK
MPUMEHEHHE https://m.edsoo.ru/0e79b266
AMdoTepHble CBOWCTBA OKCHAA W THAPOKCHIA ATIOMHHUS,
80 TUIPOKCOKOMIUIEKCHI aJIFOMUHUSL, UX IPUMEHEHUE bubmorexa [TOK
’ https://m.edso0.ru/5d12d318
81 Pemenne 3a1au pa3aMvHBIX THITOB
[IpakTuueckas padota Ne 7. Pemenue
" bubnuoreka [IOK
82 AKCIEPUMEHTAJIBHBIX 33]1a4 110 TeMe "MeTauibl rIaBHbIX
" https://m.edsoo.ru/27a4af43
MOATPYII
OO1as xapakTepuCcTHKa MeTaoB mo6o4HbIX noarpymni (b-
. bubnuoreka [IOK
83 rpymnmn) [leproandeckoi CUCTEMbl XUMUYECKUX JIEMEHTOB

https://m.edso0.ru/610d7431
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Pu3nyecKue U XMMUYECKUE CBOMCTBA XpOMa U €ro COEAUHEHU,

bubmuoreka [IOK

84
UX IPUMEHEHUE https://m.edsoo.ru/9911bef3
Baxneiimme coequnenus Mapraana. [lepmanranar kanus, ero
. bubnuoteka [IOK
85 OKUCITUTEIbHBIE CBOMCTBA
https://m.eds00.ru/039d69c8
DU3NYECKUE U XUMUYECKUE CBOMCTBA KeEJ€3a U €r0 COEAMHEHHUI.
86 [Toyuenue u MPUMEHEHHE CIUTABOB Kele3a bubmorexa TIOK
i P https://m.edsoo.ru/1b7{8741
87 DU3NYECKUE U XUMUYECKHE CBOMCTBA MEJU U €€ COEAMHEHUI, NX bubnuoteka [IOK
IIPUMEHEHHE https://m.edsoo.ru/2bc0f954
duznyeckre 1 XUMHYECKUE CBOIICTBA ITMHKA M €T0 COeANHEHHUIA,
88 UX IpuMeHeHue. [ mapoKCOKOMILIEKCEHI IIMHKA bubmmorexa [JOK
p ) P https://m.edsoo.ru/b1f2beal
[TpakTudeckas padora Ne 8. Pemenne axcriepuMeHTaTbHBIX
89 3a1a4 o Teme "MeTasuibl TOOOYHBIX TIO " bubmmorexa [IOK
s APy https://m.edsoo.ru/a6e352¢ea
90 Pemenne 3a1au pa3mMaHBIX THITOB bubmorexa [TOK
A&t p https://m.edsoo.ru/a8b83d83
o1 O06o001IeHre ¥ cCUCTEMaTU3aIMs N3YYCHHOTO MaTepHaa 1o bubnuoreka [IOK
teme "Metamib!" https://m.edsoo.ru/e91fe975
bu6mmoreka [JOK
92 KontponpHas padoTa nmo teme "Merasuibr"
P P https://m.edsoo.ru/83f63ea3
03 AnHanu3 pe3yabTaToB KOHTPOJIbHOM pabOThI, KOPPEKIIHS bubnunoreka [IOK
OLIMO0K https://m.edsoo.ru/9ebff2fd
Ponp xumun B o6ecrie4eHny yCTOMYMBOTO
9 a3BUTHSA yenoBeuecTBa. [[oHATHE 0 HAYYHBIX METO1ax bubmmorexa [IOK
P ' ya A https://m.edsoo.ru/080fe1f0
HCCIe0BaHUs BEIIECTB
95 HayuHnble npuHIMIIBI OpraHu3anuu bu6nuoreka LIOK
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XMMHUYECKOTO IIPOU3BOJICTBA.
[TpombinuIeHHBIE CLIOCOOBI IMOJTYYEHUST BaKHEUIIINX BELIECTB

https://m.edsoo.ru/2e45a44f

9% XHUMHUYECKOE 3arpA3HEHUE OKPYKAOLIEH CPEJIbI U €TI0 1 bubnuoteka [IOK
IIOCJIEACTBUSA https://m.edsoo.ru/9f11bf51
97 XUMUS ¥ 3I0POBBE YEIIOBEKA. JIEKAPCTBEHHBIE CPENICTBA 1 bubnuoteka [IOK
https://m.edsoo.ru/a6552721
08 Xumus iy, Posib XumMun B 006ecrieueHny MUIeBon 1 bubnuoteka [IOK
0€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus 1 bubnuoreka [IOK
https://m.edsoo.ru/da42d5a9
X OUTENbCTBE. BaxkHellne CTpOUTEIbHbIE
100 : ;Ir;ﬂ B CTP}I)O :;BIJZL TB JKHEUITNE CTPOUTEIBHBIC U . BuGmiorexa {OK
248 https://m.edso0.ru/61e69003
MaTepHuabl
101 XuUMUS B CENBCKOM X03siicTBE. OpraHn4ecKkre 1 MUHEPAJIbHbIE 1 bubnnoreka [IOK
yaoOpeHust https://m.edsoo.ru/fd39587d
102 CucreMaru3anus ¥ 0000IIeHNE 3HAHHUH 110 TEME 1 bubmuoreka [IOK
https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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INPOBEPSAEMBIE HA EI'D 110 XUMHWHU TPEBOBAHUA K

PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN

HNPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro

TpedoBaHuUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHET0 001IEro 00pa30BaAHNs

1

Brnanenue cucreMoil XUMUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

11

OCHOBOIIOJIATAONINE MOHATUS (XUMHUYECKUH DJIEMEHT, aTOM, M30TOIIbI, JJIEKTPOHHAs
00oJ10uKa aroma, S-, p-, 0-3IeKTpOHHBIE OPOUTAIM ATOMOB, OCHOBHOE M BO30Y)KIEHHOE
COCTOSIHWE aTOMa, MOH, MOJIEKYJa, BaJICHTHOCTb, DJIEKTPOOTPHULIATEILHOCTh, CTETIEHb
OKHUCJICHHS, XHMUYECKas CBS3b (G- U MT-CBSA3b, KPATHBIC CBSI3H ), THOPHUIU3AIINST ATOMHBIX
opOuTanel, KpucTtauimdeckas pemérka, MOJb, MOJIIPHAs Macca, MOJIIPHBIA 00BEM,
MOJISIpHAST ~ KOHIIGHTpPAIWs, pPacTBOPhl  (MCTUHHBIC, JTUCIICPCHBIC  CHCTEMBI),
KPUCTAJUNIOTHAPATHI, YIJIEPOTHBIA CKeJeT, (QYHKIMOHAJIbHAS TpYIINa, pajuKal,
M30MEpBl, CTPYKTypHas ¢opmyia, u3oMepusi (CTpyKTypHas, reoMmerpuyeckas (Iuc-,
TPaHCU30MEpPHsI), TOMOJIOTHYECKAN psii, TOMOJIOTH, YIJIEBOJIOPOMBI, KHCIOPOA- H
a30Tco/IepIKallie COSMHEHUS, OMOJIOTHYECKH aKTHBHBIE BEIIECTBA (YTIIEBOIbI, JKUPHI,
OeJKH), MOHOMED, TOJIUMEpP, CTPYKTYPHOE 3BE€HO, BEICOKOMOJICKYIISIPHBIE COCTMHEHUS,
KpPEKHUHT, pudopMuUHT, TUOBl ~ XUMHUYECKHX  peakiuit (OKHCITUTENBLHO-
BOCCTaHOBUTEJbHBIC, 9K30- U SHAOTEPMHUYECKUE, PEAKIIM MOHHOTO oOMEeHa, TOMO- U
reTeporeHHble, 00paTUMble U He0OpaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAss ~ JUCCOLMALIMS,  CTENEHb  JUCCOIMAllMM,  OKHCIUTEIb,
BOCCTAaHOBUTEJb, OJEKTPOJINU3, CKOPOCTh XHMHUYECKOM  peaxiiuu,

XUMHUYECKOE PABHOBECHE)

1.2

TEOpPUU M 3aKOHBI (TEOpUS XMMHYECKOIO CTPOCHHUS OpraHuyeckux BemecTs A.M.
bytneposa, Teopus sneKTpoJUTHUECKON auccouuanuu, [lepuonnueckuit 3akon [I.U.
MenpeneeBa, 3aKOH COXpaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMSI, JIeKaIIle B OCHOBE TTOHUMAaHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBICHUI, COBpEMEHHbIE TMPEACTABICHUS O CTPOCHHUU
BEI[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJMOJIEKYJISPHOM YPOBHSIX

1.3

IpCaACTaBJICHHA (6] MECXaHHM3Max XUMHNYCCKUX peaKI_IPII;'I,
TCPMOIUHAMHUYCCKUX U KHMHCTHYCCKHUX 3aKOHOMCPHOCTAX UX IIPOTCKAHUA, O
XUMHUYCCKOM PaBHOBCCHHU, NUCIICPCHBIX CUCTCMAX

1.4

@aKTOHOFH‘IeCKI/Ie CBCACHHUA O CBOIZCTB&X, COCTaBC, IIOJIYy4YCHUU U 0e30macHOM
HCITOJIb30BAaHNH BaKHEHIIINX HCOPraHUYCCKUX U OPraHUYCCKUX BCIICCTB B 6bITy
n HpaKTquCKOﬁ ACATCIIbHOCTHU

YCJIOBCKA

15

O6H_[I/Ie HAY4YHBbIC NPHUHOUIIBI XUMHWYCECKOI'O IMPOU3BOACTBA (Ha mpumMepe
MPOU3BOJACTBA CepHOﬁ KHUCJIOTBI, aMMHaKa, MCTaHOIJIa, nepepa60TI<H HC(I)TI/I)

ChopmupoBaHHOCTH YMEHU BBISBIIATD:

2.1

XapaKTCPHBIC IMPU3HAKA n  B3aHUMOCBA3b HN3YYCHHBIX HOHHTHﬁ,
MPUMCHATE COOTBCTCTBYIOIIUEC IIOHATUA IIPpU OIMMCAHUU CTPOCHHUA U
CBOMCTB HCOPraHNMYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpCBpaIJ_ICHI/II\/'I

2.2

B3aHMOCBS3b XMMHUYECKUX 3HAHUM C MOHIATUSIMH HU MNPEACTABJIICHUAMU JPYTUX
MmpeaAMETOB UIA 0oJiee OCO3HAHHOI'O MOHUMAaHUS U OOBSCHCHUS
CYIIHOCTU MAaTCPUAJIbHOTO €ANHCTBA MUPa

C(bOpMI/IpOBaHHOCTB YMCEHUA UCTIOJIb30BATh:




3.1

HAMMEHOBAHUSA XHUMUYECKUX COEIUHEHHN MEXIYHAPOJIHOIO COK3a TEOPETHYECKOW M
MPUKIAJHON XMMHUU U TPUBUAJIbHBIE HA3BAHUS BEILIECTB, OTHOCSIIMXCS K HU3Y4EHHBIM
KJIaccaM OpraHUYeCKUuX |
HEOPraHUYECKUX COECIUHEHUI

3.2

XMUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHUS (OPMYJI HEOPTraHUYECKHUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX
U CKENIETHBIX) (pOpMyJT OPraHuIeCKUX BEIIECTB

CchopMUpOBaHHOCTH YMEHHSI KJIaCCU(UIUPOBATD:

41

HCOPraHM4CCKUEC BCHICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHsA H
KPpUTCPUHN OJIA K.]'IaCCI/I(l)I/IKaIII/II/I N3y4aCMbIX XUMHYCCKUX 00OBEKTOB

4.2

OpPraHnu4cCKuc B€HIICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI> OCHOBaHHuA H
KPpUTCPUHN OJIA K.]'IaCCI/I(l)I/IKaIII/II/I N3y4aCMbIX XUMHYCCKUX 00BEKTOB

4.3

M0 pa3IWYHBIM IpHU3HAKaM (YHCIy U COCTaBy pearupyrollux BeLIeCTB,
TETUIOBOMY ahdexTy peaknuu, HW3MEHEHUIO CTEIEeHEeW OKHCIICHUS
AIIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YYaCTHIO KaTaln3aTopa)

ChopMHUPOBAHHOCT YMEHHSI XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB (B
OCHOBHOM W BO30Y)XJIEHHOM COCTOSIHMHM) W HWOHOB XHUMHUYECKHX d3JeMEHTOB 1 — 4
nepuosioB [lepuoanueckoit cucremsl .M. MenaeneeBa u ux BAJICHTHBIE BO3MOKHOCTH,
WCTIOJIB3YS TIOHATHS S-, p-,

d-armexTpoHHBIEC OPOUTAIH, SHEPTETHUCCKUE YPOBHU

ChopmupoBaHHOCTE YMEHHSI OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU COEAMHEHMH MO MepHojaM U

rpymmnam

CdopmupoBaHHOCTh YMEHUS COCTaBIIATH YPaBHEHUS XUMHUYECKUX
[peaKuuil 1 pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHUA
QJICKTPOHHOI'O OanaHca 3THX peaKHI/Iﬁ

1.2

YpaBHEHUS peaKluil pa3lu4HbIX THUIOB; TMOJHBIE M COKpAIIEHHBIC
YpaBHEHHUS peaKkiuii HOHHOTO OOMEHa, yIUThIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU
WIYyT 10 KOHIA

7.3

peakuMii TUApOJIM3a, PeakuMi KOMIIEKCOOOpa3oBaHUS (Ha HpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA W AIIFOMHMHUA)

C(I)OpMI/IpOBaHHOCTB YMCHHUSA MMOATBCPKAATH!:

8.1

Ha KOHKPCTHBIX TIPpUMEpaAX XapaKTCp 3aBUCHUMOCTU peaKHHOHHOﬁ CIIOCOOHOCTH
OpPraHU4YCCKUX CO€OUHEHHUH OT KpaTHOCTHU W THUIIA KOBAJICHTHOM CBS3H (G' u TE-CB?BPI),
B3AaMMHOTI'O BJIMSIHHA aTOMOB U I'pyHIl ATOMOB B MOJICKYJIAX, a4 TAK¥KC OT 0COOCHHOCTEH
peaIn3al pasiIMdIHbIX

MCXAaHU3MOB ITPOTCKAHUA pCaKI_II/Iﬁ

8.2

XapaKTCPHBIC XHUMHUYECKHE CBOMCTBA BEIIESCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTAMMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuHﬁ




ChopMUPOBaHHOCTh YMEHHSI XapaKTEPHU30BaTh COCTAB U BAYKHEUIIINE CBOMCTBA BEILIECTB,
MpUHAUIEKAUIUX K OIPENECIEHHBIM KjlaccaM M TIpylnaM COEAMHEHUH (IpocThbie
BEIIECTBA, OKCHJIbI, TUAPOKCHIIBI, COJIA; YIJIIEBOJAOPOJbI, MPOCTHIE 3(UPHI, CIHPTHI,

9  (enonbl, ampaerunpl, KETOHBI, KAPOOHOBBIE KHUCIOTBHI, CIOXKHBIE JS(HUPBL, KUPBI,
YTJIEBOJIbI, AMHHbBI, aMUHOKHUCIIOTHI, OCJIKN)
ChopMUPOBAaHHOCTh yMEHHUS MPOBOIUTH PACUYETHI 1O XHUMHYECKUM
10 bopmynaM M ypaBHEHHSIM XMMHUYECKHX PEAKIHMA C WCHOJIb30BaHUEM (PH3UUECKUX
BEJIMYUH:
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIU OJIHO
10.1 M3 MCXOMHBIX BEIIECTB JAHO B BUE PACTBOpPA C ONPEICIEHHON MAaCCOBOM JI0JICH
[pacTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET IPUMECH)
10.2 maccoBoii mim 00bEMHOM JI0JTH, BEIXO/1A TIPOTYKTA PEaKIHN
10.3 remmoBoro 3¢ dexra peakmmii
10.4 |0OBEMHBIX OTHOIICHHIA Ta30B
10.5 10 HaXOKJCHUIO XUMUYECKOH (hOpMYJIbl BELIECTBA

11

Bnanenue cucremoidl 3HaHMH O METOJAaX HAYYHOTO TMO3HAHUS SBJICHUW TPHUPOIBI,
HCMOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX M YMEHHE MPUMEHSATh 3TH 3HAHUA TPHU
AKCIIEPUMEHTAILHOM HCCJICIOBAHUHA BEIIECTB U I OOBICHEHHS XUMHYECKUX
ABJICHUN, WMEIOIIMX MECTO B MPHUPOJE, MPAKTUYECKOUN AESITEIHLHOCTH YEJIOBEKA U B
MOBCEeTHEBHOM KM3HU

12

CpopMHUpOBAaHHOCT, yMEHHS TPUMEHSATH (HMCIOJIB30BaTh) 3HAHUA O COCTaBe U
CBOMCTBaxX BELIECTB [UISl SKCIEPUMEHTAIBbHON NPOBEPKU THUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH  MNpOTeKaHWs XUMHYECKUX pPEaKUMid U  MPOTHO3UPOBAHUSA
BO3MOXHOCTEH MX OCYIIECTBJICHUS; CHCTEMHbIE XUMUYECKHUE 3HAHUS 7151 0ObACHEHUS
U TPOTHO3UPOBAHMS SBJIECHUHM, WMEIOIIUX E€CTECTBEHHOHAYYHYIO TMPUPOIY; AJs
MIPUHATHUS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMUEH

13

ChopmMupoBaHHOCTh YMEHHMSI IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHI 3KCIEPUMEHT
(monmydyeHre Y HW3Y4YE€HHE CBONCTB HEOPraHMYECKUX K OPraHUYECKUX BEIECTB,
KaueCTBEHHbIEC PEAKI[UU YIIIEBOJOPOI0OB PA3IMUHBIX KIACCOB M KUCIOPOJICOAEPIKALINX
OpraHMYECKUX BEUIECTB, PELIEHHE HKCIEPUMEHTANbHBIX 3aJau M0 pacHO3HABaHHUIO
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB) C COOIOJCHHEM IpaBuil 0OE30MacHOTO
oOpallleHUs ¢ BeleCTBaMU U J1ab0opaTOpHBIM 000pynoBaHHeM; GOPMYIUPOBATH LIETU
WCCIIEIOBAHUS; MPEJCTABIATh B Pa3jIM4yHON  (QopMe  pe3ynbTaThl  SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH

14

ChopmupoBaHHOCTh YMEHUSI OCYIIECTBIIATH ILI€TICHANPABICHHBIA MOUCK XUMHYECKON
nH(poOpMallUd B Pa3NUYHBIX MCTOYHUKAX (HAaydyHas M ydueOHO- Hay4yHas JUTepaTypa,
cpeacTBa MaccoBod uH(opmaiuu, cetb HHTepHeT u  apyrue), KpUTHYECKU
aHAJIM3UPOBATh XUMUYECKYI0 HMHPOpMaILIKIO, epepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBUU C TMOCTaBJIEHHON y4eOHOM 3a1aueii

15

ChopmupoBaHHOCTE YMEHHS IPOTHO3UPOBATh, AHAIM3UPOBATH U  OIICHHUBATH
MHGOPMALIUIO C TO3UIMKA KOJOTUYECKONW Oe30MacHOCTH MOCHEACTBHI OBITOBON U
MIPOU3BOJICTBEHHON JESITENbHOCTH YENIOBEKa, CBSI3aHHOW ¢ mepepaboTKOM BEIecTB;
chOpMHUPOBAHHOCTh YMEHHI OCO3HABaTh OIMACHOCTb BO3JEHCTBUSI Ha IKUBBIC
OpraHu3Mbl ONPEJENEHHBIX BEUIECTB, INOHMMAs CMBICI [OKa3aTessl MpeaebHOU
JOMYCTUMON KOHIICHTPAIlMU, W TOSCHATh Ha TMPHUMEpPax CIOCOObl YMEHBIIEHUS U
MPEeAOTBPAILIEHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M

YyeJnoBeKa




HEPEYEHD 9JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbIX HA EI'D

IO XMMHNH

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBbI XUMUU

11

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHs artoMma. Pacmpenenenue
OJICKTPOHOB I10 SHCPICTHYCCKUM YPOBHAM. KﬂaCCI/Iq)I/IKaHI/ISI XUMHNYCCKHUX DJICMCHTOB.
OCOOCHHOCTH CTPOCHHUS DHEPreTHUYCCKMX YPOBHEH aromoB (S-, P-, d- 3iIeMEHTOB).
OcHoBHOE M BO30YXJIEHHOE COCTOSIHUS AaTOMOB. OJEKTPOHHAs

KoH(Urypamnus aroMa. BajieHTHBIE JIEKTPOHBI

1.2

[Tepuonnueckas cucrema xumudeckux anemeHToB .M. MenneneeBa. @uznueckuii
cmbicn [lepuognueckoro 3axona (.M. MenneneeBa. IIpuunHbl M 3aKOHOMEPHOCTH
W3MEHEHMsI CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH MO MepuojaM U IpYIIaM.
3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB MPOCTHIX

BEIIECTB, BOJOPOJIHBIX COEJUHEHHH, BBICIINX OKCHI0B U THIPOKCHIOB

1.3

BanieHTHOCTB. DneKTpOOTpUIIATENHHOCTh. CTETIEHh OKHUCIICHUSI

14

Bunel xumudeckoi cBsi3u (KOBaJIeHTHasi, HOHHAs, METaJUIM4yecKasi, BOJIOPOIHAsA) U
MexaHu3Mbl €€ oOpa3oBaHUs. MEXMOJEKYIIpHBIE B3auMoJeicTBUs. BemecTta
MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS. THIBI KPUCTAJUIMYECKUX
penéToK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT TUMNA KPUCTAIIMYECKON PEIIETKH

15

XuMHueckas peaxmusi. Knaccuduxanus XUMUYECKUX  peakuuid B
HEOPraHMYECKOW U OpraHN4eCKOM XMMHH. 3aKOH COXPAaHEHHMsI MacChl BELIECTB

1.6

CKopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IU4HbIX (aKTOPOB

1.7

TennoBsie 3G HEKTH XUMHUYECKUX peakiuil. TepMOXUMHUUECKHUE YpaBHEHUS

1.8

OOpatumblie peaknuu. XUMHUYECKOe paBHOBecHe. DaKTOphl, BIUAIOIINEC Ha
COCTOsIHME XuMH4eckoro papHoBecus. [Ipunuun Jle [larense

1.9

OnekrponuTrdeckas aucconuanus. CunbHbIe U cinaldbie dekTponuThl. Cpena
BOJHBIX pacTBOpPOB BEIIECTB: KHUCJAs, HEWTpayibHas, IienouHas. CTerneHb
nucconuanuu. Peakiimu MOHHOro 0OMeHa

1.10

I'uaponus coneit. Monnoe npousBeacHre Boabl. Bogopoansiii mokasatens (pH)
pacTBopa

111

CriocoObl BeIpaykeHUsI KOHIICHTPAIMN PACTBOPOB: MAaccoBast 0I5l paCTBOPEHHOTO
BEIIECTBA, MOJISipHAsE ~ KOHLeHTpanus. HaceliieHHble W HEHACHIICHHBIE
pacTBOPBI, pacTBOPUMOCTh. KpucTamnoruaparsl

1.12

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pe€aKuuu. IloBenenue BemiecTB B cpeaax €
Pa3HbIM 3HAYCHUCM pH MeTto bl QJICKTPOHHOI'O Oaanca

1.13

DNEeKTPOIN3 pacCTBOPOB U PACIIaBOB COJIei

OCHOBEI HeOpraHquCKOﬁ XUMHNHN

2.1

KJ'IaCCI/I(bI/IKaHI/IH HCOPraHU4CCKUX COGﬂHHeHHﬁ. HOMeHKHaTypa HCOPraHU4CCKUX
BCIICCTB

2.2

XVUMUYECKHE CBOWCTBA BAXKHEWIIMX METAIJIOB (HATpUM, Kalui, KalblUH,
MarHui, aJllOMHHHNA, IUHK, XpOM, XEJIe30, Melb) M UX coenuHeHuil. OOmmue
CHoCcOOBI ONYYESHHS] METAIIIOB

2.3

XVUMUYECKHE CBOWCTBA BaXHEHIIMX HEMETauIoB (TaJoreHoOB, CEphbl, a30Ta,
docdopa, yriaepoja W KpeMHHs) M WX  COEAWHEHHH  (OKCHIOB,
KHCIIOPOICOAEPIKAINX KHCIOT, BOJOPOTHBIX COSAMHEHUN )

2.4

I'eneTnueckas CBA3b HCOPraHNYCCKNUX BCUICCTB, MPUHAJJICIKAIIUX K PA3JIMYHBIM




Ki1accaM

2.5 | #t#Par## nenTndukanys HeopraHudeckux coequHenuil. Kauectsenusie
peakiuy Ha HEOPraHM4ECKHUE BELIECTBA U HOHBI
3 | OcHOBBI OPraHNYECKO XUMUHU
OcHOBHBIE TOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHMSI OPraHUYECKUX COEIMHEHUN
AM. byrnepoBa. YriepoaHblid CKEJIET OPraHMYECKOW MoJieKynbl. KpatHocTh
3.1 | xuMHUUeCKO# CBS3H. S- U P-CBS3H. SP3-, SP2-, SP-rubpuau3anuu opOuTaneii aToMoB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO
cTpoeHus MoJekyi. ['omomnoru. I'omonornyeckuii psa. Mzomepust u n3oMepsl
3.2 | IlonsTue 0  ¢yHKpoHambHOM  rpymme.  OpueHTauuoHHBIE  A(PPEKTHI
3aMECTHTENEN
[IpencraBnenne o kiaccupuKaluyd OpraHUYecKuX BemiecTB. HomeHkiarypa
3.3 | opranmgeckux COEIUHEHUHN (cucTemMaThyeckas) W TpUBHAIbHbIE Ha3BaHUS
BAKHEUIINX MPEACTAaBUTEIIEH KIACCOB OPTaHMYECKHUX BELIECTB
3.4 | CBoOOIHOpAMKATBHBIN M HOHHBIA MexaHu3Mmbl peakuuu. llomarme o
Hykseoduie u anekrpoduie. [lpaBuno Mapkosaukosa. [Tpasuiio 3aiiiieBa
AnkaHbl. XHWMHWYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, NIETHUJIPUPOBAHMUE,
TEPMHUECKOE Pa3IoKeHUe, KPEKUHT, U3oMepH3anus, ropenue. [lomyuenue ankaHoB.
3.5 | Hukmoankanpl. Crnenuduka CBOWCTB [HKIOATKAHOB C MaJlbIM
pa3MepoM 1ukia. Peakuyy nprcoeAMHEHNs U paIUKaIbHOTO 3aMeleHHsI
AnkeHpl. XHMMHUYECKHE CBOMCTBA: peaklUUUd MNPUCOEAMHEHHUS (TaJloreHUPOBaHUE,
TUPUPOBAHUE, THAPOTaJIOT€HUPOBAHME, THUApATalysl), TOPEHUs, OKUCICHUS U
3.6 | mosmmepuzaruu. [IpombinieHHbIe W 1a0OpaTOpPHBIE CIMOCOOBI  TOMYYEHUS
QJIKEHOB
3.7 | AnkagueHsl. XWMHYECKHE CBOMCTBA alKaJWEHOB: PEAKIHMH TMPUCOCIUHCHUS
(ruapupoBaHMe, TaJlOTEHUPOBAHUE), TOpeHHMs M mnonuMepusauuu. I[lomydeHne
QJIKaJJMEHOB
ANKyUHBI. XWMHUYECKHE CBOWMCTBA: pEaKIUM TPUCOCAWHEHUsS (TaJOTEHUpPOBAHUE,
THJPUPOBAHUE, TUApATalUs, TI'MIPOTAJIOr€HUPOBAHME) KakK CHoco0 MOoJy4eHus
3.8 | momuMepoB M ApYrux IOJIE3HBIX MNpOOyKTOB. Peaknuu 3amemenus. ['openue
alleTUIeHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO INIAMEHHU Ul CBAPKU U PE3KU
MeTa/uioB. [IpuMeHenue aneruieHa
Apenbl. XUMHUYECKHE CBOWCTBA OEH30J1a: PEAKLUHU NIEKTPO(DUIBHOTO 3aMEeIleHus,
npucoeuHeHus  (TMApUpOBaHUE,  TrajoreHupoBanue).  Peakuus — ropenus.
3.9 | OcobeHHOCTH XMMUYECKUX CBOWCTB Toiyo’a. [lomyuenue Genszona. OcoOeHHOCTH
XUMUYECKUX CBOMCTB crupoia. Ilonmumepusanus cruposia.
CrniocoObl 1oJTydeHus: ¥ IPUMEHEHHE apOMaTUYEeCKUX YTIIeBOJI0POJIOB
Crnuptel.  IlpenenbHble  OAHOATOMHBIE — CHUPTHI.  XMMHUYECKME  CBOICTBa:
B3aMMO/ICHCTBHE C HATPUEM KaK CIIOCOO YCTaHOBIJICHUS HAIWYMS TUAPOKCOTPYIIBI, C
rajJloreHOBOJIOPOJIaMH  KaKk CHoco0 MOJydeHHs pacTBOpUTENIeH, BHYTpU- U
3.10 mexmouekymsipHas Aeruaparanus. Peakuus ropenus. Ilondyuenue staHona: peakuus
OpO’KEHMs TJIIOKO3bl, TUApaTallds 3TWICHA. OTWIEHTJIMKOJIb M TIUIEPUH Kak
MIPEICTAaBUTENN NPEAEIBHBIX MHOIOATOMHBIX
CIIMPTOB
3.11 |@enon. Xumuyeckue cBoicTBa (peHONA (peakiuu C HATPUEM, THUAPOKCHIIOM
HaTtpusi, Opomom). [lonydyenue denona
Anpaeruapl. XHMHUYECKHE CBONCTBA MPEAEIbHBIX aJbAETUIOB: THIPUPOBAHMUE;
KayeCTBEHHBIE pEaKIMK Ha KapOOHMIBHYIO TPYIIY (peakims «cepeOpsHOTo 3epKanay,
3.12 B3aumoneiictBue ¢ runpokcunom menu (II). IlomydeHue mpenenbHBIX albIETHI0B:

OKHCJICHHUC CIIMPTOB, THApaTalluad alCTUJICHA. AI_ICTOH KakK
MpCACTAaBUTCIIb KCTOHOB. OcobeHHOCTH PCaKn OKHUCJIICHUSA alICTOHA




3.13

KapOoHOBBIE KHCIOTBL. XWMHUYECKHE CBOWCTBA MPEACTHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH XHMHYECKUX CBOWCTB MYpPaBbHHOW KHCIIOTHI.
[Toyuenue mpeneabHbIX OJHOOCHOBHBIX KapPOOHOBBIX KHUCJIOT: OKHCICHUE AIKAHOB,
AJIKEHOB, NIEPBUYHBIX CIIUPTOB, AJbJICTUAOB. Brpicuine npenesbHble U
HeMpeebHbIC KAPOOHOBBIE KHCIOTHI

3.14

Crnoxwnbie 3¢pupbl 1 xupbl. CrocoObl MOTyYeHHs CIOKHBIX 3(pupoB. OOpaTHMOCTh
peaxumu srepudukanun. [IpumeHenne caoXHbIX 3()UPOB B MUILEBOH 1 Tap(HIOMEPHOI
MPOMBIIIICHHOCTH. JKHUPBI Kak CI0XKHBIE d(PHUPHI TIIMIEPUHA U BBICITNX KapOOHOBBIX
KHCJIOT. XMMUYECKUE CBOMCTBA KUPOB: TMAPUPOBAHKE, OKUCIeHHE. [ uaponns, uim
OMBUIEHHE, >XUPOB KaK CHOCOO MPOMBILIJIEHHOIO IOJIyYE€HUS COJIEH BBICIIMX
KapOOHOBBIX KHCJIOT. Mpbu1a Kak

COJIM BBICHINX KAPOOHOBBIX KUCIIOT

3.15

XVWMHMYECKHAE CBOMCTBA TIJIFOKO3bl: pEAaKIMH C Y4acTHEM CIUPTOBBIX U

aIbJIETUIHON TpPYyNIl W MOJIOYHOKHCIIOE OpokeHue. llpuMeHeHue TIIIIoKO3bl, €€
3HaYEHUE B JKU3HEAEATEIbHOCTH OpraHumsma. Jlucaxapujapl: caxaposa, MallbTo3a.
BoccranaBnuBatromue M HEBOCCTAHABIMBAIOUIME  Aucaxapuibl. [ uaponus
mucaxapunoB. Ilomucaxapunel: Kpaxman, riaukoreH. CTpoeHue MaKpOMOJIEKYI
KpaxMmaja, IIMKOreHa U 1elTto103bl. du3nueckre cBOMCTBa Kpaxmaia U IeJITH0I03blI.
XUMHYECKHE CBOMCTBa Kpaxmaya: THUApPOJIM3, KaueCTBEHHAs peakius C HOJOM.
XUMHUYECKHE CBOMCTBA LIEJUIIONIO3bI: THAPOJIN3, MOJIydyeHUuEe 3(QUPOB  LEJUTIOIO03BL.
[lonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a,

areTaTHBIN MIENK)

3.16

AMMWHBI. AMUHBI KaK OPraHMYECKHE OCHOBAHUSA: PEAKIMU C BOJOM, KHUCIOTaMH,
peakuus TOpeHHs. AHWIMH KaK TMpPEJACTaBUTEIh apOMaTHYECKHMX aMHUHOB.
XWMHUYECKHE CBOWCTBA aHWJIMHA: B3aMMOJICUCTBHE C KHCIIOTaMHU, OPOMHOU BOJIOH,
okucnenue. IlomydeHne aMHHOB QJIKWIMPOBAHWEM aMMHaKa |
BOCCTAHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMHHOKHUCIOTEI H O€NKH. AMHMHOKHCIOTHI KaKk aMQpOTepHbIE OpPraHHYECKHe
coequHeHUs1. OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3yronue 0enku. XUMUYeCKHUEe CBOMCTBA
OCJIKOB: THJIPOJIU3, JIEHATYpallus, KaueCTBEHHBIC (I[BETHBIC) pEaKIUU

Ha OeNKu

3.18

CrpoeHue 1 CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHUS
MosieKyl. OCHOBHBIE CHOCOOBI TMOJYYEHHS BBHICOKOMOJEKYISPHBIX COEAUHEHUN:
peakuuu MoJIMMEepHu3alui U nojukoHaeHcanuu. Kiaccudukarus

BOJIOKOH

3.19

###Par### I nenTupukanys opraHnYecKux coeMHeHui. Pemenne
AKCIIEPUMEHTAJIbHBIX 3a/1a4 Ha PAcIIO3HABAHNE OPTraHMYECKUX BEIIECTB

3.20

I'eneTnyeckas cBs3b MCIKAY KJIaCCaAMU OPraHNUYCCKUX COCI[I/IHCHI/Iﬁ

XHUMHUS U )KU3HDb

4.1

XuMHs B TIOBCEIHEBHOM >ku3HM. l[IpaBmia Oe3omacHOW pabOThI C EIKHMH,
TOPIOYUMH U TOKCUYHBIMH BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XUMHUHU

4.2

Xumus U 300poBbe. XUMUS B MEAULIMHE. XUMHSA U CEIBCKOE XO34MCTBO. XUMUS B
MIPOMBIIIJIEHHOCTH. XUMUS U SHEPreTHKa: IPUPOAHBIN U MOMYTHBIN He(PTAHOM Ta3bl,
WX COCTaB U ucnoip3zoBanue. CoctaB HePTH U e€ iepepadoTKa (IPUPOIHBIE
VCTOYHHKH YTJIEBOJAOPOIOB)

4.3

XUMHA W DKOJIOTHA. XUMHYECKOE 3arpsA3HEHHE OKpYXKalolled cpenpl W €ro
nocnenctBus. OxpanHa ruapocdepsl, NMOYBBL, aTMocdepsl, (uopsl U (ayHsl OT
XUMHUYecKoro 3arpsizHeHus. IlpoOrema oOTX070B M HOOOYHBIX MPOJYKTOB.
AJnbTepHaTUBHBIE HCTOYHUKHU SHEPTUH

4.4

O6H_[I/Ie OpeACTaBJICHUA O MPOMBIIMIJICHHBIX criocobax MOJIYYCHUA XUMUYCCKUX




BELLECTB (Ha IpUMeEpE MPOU3BOACTBA AMMHUAKA, CEPHOM KUCIIOTHI). UEpHas u 11BETHAs
Metamnyprus. CTEKI0 M CHUJIMKAaTHasE IPOMBILUIEHHOCTb. [IpombliuieHHas
opranuueckas  xumusa. Cplpp€ Uil OpraHU4ECKOn

IIPOMBIIUICHHOCTH

S | ##HPar####Turel pacuéTHBIX 3a/1a4
HiHPar#H##Pacu€Tsl Macchl BeliecTBa Ui 00bEMA ra30B 110 U3BECTHOMY KOJIMUYECTBY
5.1 | BemecTBa, Macce WK 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB
5.2 | ###Par####Pacuérel TemoBoro 3ddexra peakyn
5.3 | ###Par###PacuéTel 00bEMHBIX OTHONICHUH Ia30B IPU XUMHUECKUX PEAKIHIX
0.4 | ##HPar#Ht#PacuéThl Maccel (00bEMa, KOJIMYECTBA BEILIECTBA) IPOIYKTOB
peaxiuu, eciiu 0JJHO U3 BEIIECTB JJAHO B U30BITKE (MMEET MPUMECH)
0.5 | ###HPar#Ht#PacuéTsl MaccoBO WM 00BEMHOMN 10JIM BBIXOJa IPOIYKTA PEAKIIUU
OT TEOPETUYECKHA BO3MOXKHOTO
HiHPar#H#PacuéTsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa peaKlnu, €Clin
5.6 | 0HO U3 BENIECTB JJaHO B BUJIC PacTBOpa C OMPEICIIEHHOW MacCOBOM JIOJICH
PacTBOPEHHOTO BEIIECTBA
5.7 | ##HPar##H#Pacy€Thl ¢ NCTIOJIBb30BaHUEM TIOHITHI «MacCOBast JI0JISH, «MOJISIPHAS
KOHIICHTPAIIUS), «PACTBOPUMOCTHY
###Par###Haxoxxnenre MoneKyIsapHOH (HOPMYITbI OPraHMYECKOTO BEIIECTBA TI0 €r0
5.8 | mIOTHOCTH M MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIIMX B €70 COCTaB, WX TI0

MIPOAYKTAaM CrOpaHUs




OLHEHOYHBIE MATEPHUAJIBI

[IpenmetHble pe3ynbTaThl Mo xuMuM B 10-11 knaccax (yriyOJeHHOro ypOBHS
M3YYEHUS ) IPEANOIATatoT OLEHKY OCBOCHU S YUAIIMMUCS OMPEIEIEHHBIX KOMIIETEHIUN
U y4yeOHBIX JOCTUKEHUH, HANpPaBICHHbIX Ha (OpMUpOBaHHE TIyOOKOTO MOHUMAaHUS
XUMHYECKOM HAyKM U CHOCOOHOCTH MPUMEHSTh 3HAHMS Ha MpakTuke. sl oleHKu
MPEIMETHBIX PE3YIbTAaTOB HCIOJB3YIOTCS Pa3HOOOpa3HbIe BHUIBI KOHTPOJSI U YETKUE
KPUTEPUHU OIICHUBAHUSA, MO3BOJISIONINE OOBEKTUBHO OLEHUTH KAayeCTBO IMOATOTOBKHU
YUCHHKA.

OCHOBHEIC BU bl KOHTPOJBbHBIX MCPOHPHHTHﬁ:

1. CamocTosTEIbHBIC pa6OTBII Breimonnenue SaHaHHﬁ, MPOBCPAOIINX TIOHUMAHUC
MaTcpualia ypoka U IJ1aBbl y‘l€6HI/IKa. MOI‘YT BKJIFOYATh PCIICHUC PACUCTHBIX 3a/1a4,
HaIIlMCaHHC ypaBHeHI/IfI peaKHHﬁ, aHaJIu3 CBOMCTB BCIICCTB U T.II.

2. Ilpaktuueckue 3anstus: IIpoBenenue 1adOpaTOPHBIX OMBITOB, BHIMIOJHEHUE
AKCIIEPUMEHTOB U odopmiieHHe O0T4eToB. OILIEHMBAIOTCS yMEHHUs O0O0palaThCsi C
1ab0paTOPHBIM 000PY/IOBAaHUEM, MPABWIBHO MPOBOJUTH OIBITHI U AHAIU3UPOBATH
NOJIyYEHHBIE PE3YJIbTATHI.

3. Kontponsasie pabotei: [lepuomuyeckoe TecTUpOBaHME YYAIIMXCA T10
U3YYeHHBIM TeMaM. BKIIIOUalOT TeOpeTHUECKUE BOMPOCHI, 3aJJaHUsI HA COMOCTaBICHUE
MOHSITHM, KAUeCTBEHHBIEC U KOJTMYECTBEHHBIE PACUETHI.

4. TectupoBanue: Mcmonb3yeTcss il OMEPATUBHOTO KOHTPOJS YCBOEHUS
ydyeOHOro Marepuaia. TecToBble 3a/laHHs OBIBAIOT 3aKPHITHIMU (BBIOOP MPABUIBLHOTO
BapHaHTa OTBETA) U OTKPHITHIMU (OTBET CBOOOHBIN).

5. 3adeTtHple MepomnpusTusa: HWroroBas mNpoBepka 3HAHUN 10 KPYHHBIM
TEMaTHYECKUM OJIoKaM Kypca. MoXeT MpoBOIUTHCA B (PopmMe SK3aMEHAIMOHHOTO
OwmieTa, MUCbMEHHOM pabOThI MITM YCTHOTO OIpoca.

6. [IpoexTHbIe U HccnenoBaTeNbckue paboTel: Co3gaHue MPOEKTOB, MPOBEIACHHE
CaMOCTOSITEIBHBIX HCCIEN0BaHUM, IOATOTOBKA Npe3eHTalnK U 10K1an0B. [IpoBepsercs
YMEHHME CHUCTEMATU3UPOBAaTh MATEpUal, KPUTUUYECKA MBICIUTh W MNPEACTABIISTH
Hay4HBIC UCCJIEOBAHHUS.

7. YcTHbIE ONpPOCHI: PeryisipHplii MOHUTOPHHI TEKYIIMX 3HAHUA NyTEM
WHJIMBUAYaJIbHOTO WX (DPOHTATBHOTO OMPOCA YUCHUKOB 10 MIPOUICHHOMY MaTepuaiy.

8. Dk3aMeHbl: 3aKIIOYUTENIbHBIA ATall MTOTOBOIO KOHTPOJIS, BKIIFOYAIOIIUNA
KOMIUICKCHBIE 3aJIaHUs 110 BCEMY KyPCY XUMUH.



Kpurepnn oneHMBaHUs NPEIMETHBIX PE3YIBTATOB:
Kpurepun onieHKr 3aBUCAT OT BUAA KOHTPOJIBHOTO MEPONPUATHS U CreUUPUKU
conepkanus npeamera. [lpuBeneM npumepHble KpUTEPUH JJ1s1 OCHOBHBIX BUJIOB padoT:

IIpakTrueckue 3aHsATUA:

- YMeHue MIaHupoBaTh SKCIEPUMEHT U COOIIOATh TEXHUKY 0€30MacHOCTH (1)
- [IpaBUJILHOCTH BBITIOJTHEHUS OMbITa U 0GOPMIICHUS OTUeTa (+)

- AHaU3 NOJYYCHHBIX PE3YJIbTATOB U BHIBOJBI (-)

OI_IeHKa CTaBUTCA HCXOAd M3 IIOJHOTHI CO6JIIOIICHI/ISI BCCX OTalloOB pa6OTBI,
TOYHOCTHU BBIIIOJIHCHUA I/IHCTPYK]_II/Iﬁ U BBIBOJAOB, CACJIAHHBIX Ha OCHOBAHHU
OKCIICPUMCHTA.

KoHTponbHbie paboThI:
- Teopernueckuii 6J10K (3HAHHE OIPEACIICHUI, 3aKOHOB, 3aKOHOMEPHOCTEN ):
+ [ToTHOCTRIO MPAaBUIILHOE U3JI0’KEHUE MOHSATHUS WM 3aKOHA = OTJIMYHO.
+ YactuuHo npaBuiibHbIe (GOPMYITHUPOBKH = XOPOIIO.
-OmnbouHnkle (bopMyIHpPOBKH = YIOBJIETBOPUTEIBHO WIH
HEYJIOBJIETBOPUTEIHHO.
- Pemienue pacuetHbIxX 3a1au:
+ BepHO cOCTaBIEHHOE XHMHYECKOE YpPaBHEHUE pPEaKLHH, MOJTHOE U TOYHOE
peuieHre 3a1a4l = OTJIMYHO.
+ OmubOKka B BBIUMCICHUSX WIM HEMOJHOE pEIIeHHEe = XOpOIIO WU
YIOBJIETBOPUTEIIBHO.
- OTCcyTCTBHE pelieHus Wik rpy0as ommrodka = HeyIOBIETBOPUTEIBHO.

[IpoexTHBIE U HCCIENOBATENBCKUE PAOOTHI:

- 'my6buna npopaOoTaHHOCTH TEMBI M ApTyMEHTHPOBAHHOCTH BBIBOJIOB (+)

- OdhopmireHre pabOTHI COTIIACHO TPEOOBAHMSIM CTaHAAPTOB (-)

- KauecTBO mpe3eHTaliy MPOeKTa rmepea ayauropuei (+/-)

bannel  HauMCIAIOTCA MPONOPLUHMOHAIBHO CTENEHH COOTBETCTBUS KayKJIOTO
KpUTEpUS 3aBICHHBIM OKHIAHUSIM

Takum 00pazoM, OIEHHMBAHUE MPEIMETHBIX PE3YJIbTaTOB MO XUMHUHU B CTapIIUX
KJIACcCax OCYIIECTBISCTCA KOMILJIEKCHO, HCTIONB3Ys pa3Hbie (OPMBI IPOBEPKU 3HAHUH U
MPAKTUYECKUX HABBIKOB. JTO TO3BOJISET CHOPMHUPOBATH TMOJTHOICHHYIO KapTUHY
TOTOBHOCTH BBIMMYCKHUKA K TPOJODKCHUIO O00pa3oBaHUA U MPOQPECCHOHATBHON
NEATENIbHOCTU B 00JaCTH €CTECTBEHHBIX HAYK
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