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HOACHUTEJIBHASA 3AIIUCKA

Pabouasi mporpamMmma mo XMMUU Ha YPOBHE CpeJIHEro 001ero oopa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
benepanbHOi o0Opa3oBaTenbHON MIPOTPaAMMBI CpEIHEeTo o01ero
oOpazoBanusi(POII COO), npencrapieHHbIx B DenepanibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yueOHOro mpeaMera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepanny, peAM3yOIIUX OCHOBHbIE OOpa30BaTENbHBIE IMPOTPAMMBI, U
OCHOBHBIX TMoyIoXkeHu «CrpaTeruu pa3BUTHs BocnuTaHusi B Poccuiickoi
®denepanuu Ha niepuoa a0 2025 roma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO H3y4Y€HHs 3aHMMaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3zoBanusi yuammxcs 10-11 kmaccos.
N3yuenne mnpenmera, peaauzyeMoe B YCIOBUSIX JuddepeHIupOBaHHOTO,
npoduibHOrO O0O0y4YeHUs, MPU3BAHO OOECHEUYUTHh OO0IIE00PaA30OBATEIBHYIO U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aJanTaluyi UX K ObICTPO MEHSIIOIIMMCS YCIOBHUSAM KU3HU B COLIMYME, a TaKXKe s
MPOJIOJKEHUS OOYYEHUsI B OpraHU3aLMSIX MPO(EecCHOHATBHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpaMmme 1o XWMHM Ha3Hay€HUE mpeamMeTa «XUMHUSD» MOJIy4aeT
noJpOOHYI0 ~ MHTEPNPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIAralOlUMU
nonoxkeHusiMu  ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJTIEH, COJAEpKaHUS,
pe3yabTaToB OOy4YeHUsS W TpPeOOBaHUNM K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUIETETLCTBOM TOMY SIBJISIFOTCSL CJICAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOMN IO
XUMUU QYHKIIUH:

e HH(POPMAIMOHHO-METOUYECKAs, pealu3aius KOTopoil obecreunBaeTt
MOJIyY€HHUE TPEACTABICHUS O LEJAX, COJEpkKaHWU, OO CTpaTeruu
oOy4eHUsI, BOCIUTAHUS U PA3BUTHS 00YUYaAIOIIUXCS CPEJICTBAMU MPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast peAyCMaTPUBAET
Ompe/ieJIeHHe: TPUHIUIIOB CTPYKTYPUPOBAaHMS U MOCIEAOBATEILHOCTH
U3y4YeHUs Y4eOHOro MaTepHuaya, KOJIMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHHUIO COJECPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKU OO0pa3oBaTEIbHBIX JOCTHXKCHUN OOydYarolIuxcsi B
paMKax WTOTOBOM arrecTtaniid B (OpME €IMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma it yriy0JIE€HHOTO U3YYEHUST XUMUU:



e YCTaHABIMBAE€T HMHBAPUAHTHOE MPEIMETHOE COJAEp)KaHue, 00s13aTeIbHOe
JUIsL W3Y4YEHUs B paMKaxX OTIEIbHBIX MNpoQuie, IpeaycMaTpuBaeT
pacnpesneseHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT MpHUMEpPHOE pacmpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIETOBATEIbHOCTh H3YYEHUSI Y4eOHOTro
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1a4 U3yYeHUs IpeIMeTa
Ha yrIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOuiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEpPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOM
IIPOrpamMMBl CPEIHETO oO1urero oOpa3oBaHHUs (JINYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe€ C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUA  OO0yYarolerocss MO OCBOEHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIpOrpamMMme MO XMMHH IPELyCMOTpEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMHUHM HAa YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHus. 3a TMpelenaMd  yCTaHOBJIEHHOM MporpaMMod MO  XUMHUHU
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIIAIOIICH COJAEpKaHUS YUEOHOro MpeameTa
«Xumus» OCTaéTcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENEIAThCS B COOTBETCTBHUM C HANPABICHUEM KOHKPETHOTO
npoduiist 00yyeHus.

B coorBerctBuM ¢ KoHuentyanbHbIMM mnosiokeHusmu PI'OC COO o
Ha3HAYCHUW TIPEAMETOB 0a30Boro M yriayOJEHHOrO YpPOBHEHM B CHCTEME
nudepeHIMPOBAaHHOTO O0yYEeHHsI Ha YpPOBHE CpEJHEro o0mero oOpa3oBaHHUS
XUMHUSI Ha YpOBHE YIUIYOJIEHHOTO W3Y4YEHUS HANpaBiIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TallOM  TOJYYEHHS]  XUMHYECKOIrO
oOpa3oBaHMsI B paMKax M3y4YeHHs] CHEUUATIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX U OpraHMU3alMsIX CpeIHEro npogecCHOHaIbHOTO
oOpa3zoBanus. B 3Toil cBA3u wu3ydeHwe mnpeamera «XUMHUS» OPHUEHTHPOBAHO
OPEeUMYIIECTBEHHO HA  pacllMpeHue W yriayOJieHue TeOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKU OOYYarOUIUXCs, BBIOPABIIUX ONpEAeIEHHbIN MPodUiib
0oOy4eHHs1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIONIEr0 MOTYyYEeHU XUMUYECKOTO
o0pa3oBaHUs B OpTaHU3AIUAX MTPOPECCHOHATILHOTO 00pa3oBanus. Hapsmy ¢ aTum,
B cBere TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTEIBLHOM MPOTPaMMBbl CpeaHEro o0Iero oOpa3oBaHUs
U3y4YeHHE TnpeaMera «XUMHs» OPUEHTHUPOBAHO TaKKe Ha pelleHue 3aaady



BOCIMTAHUS U COLMAIBHOIO Pa3BUTHUs OOydarolIMXcCs, Ha (JOPMHUPOBAHHE y HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUKd y4eOHOTO TpyAa H
00OOMIEHHBIX  CMOCOOOB  JIEATETLHOCTH, WMEIONNX  MEKIUCIUTLINHAPHBIN,
HAAMNPEAMETHBIN XapaAKTEP.

CocraBngomuMu npeaMera «XUMHUsS» Ha YpPOBHE YriyONEHHOIO U3y4EHUs
ABIAIIOTCS  yriIyOnéuuele Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHnn nMoaxonoB K 0TOOPY U CTPYKTYPHOM
OpraHM3alM COAEPKAHMUSI ITUX KYpPCOB B IpOrpamMMe IO XHMHH 32 OCHOBY
npuHATel TosiokeHusT PI'OC COO o paznuumsx 0a30BOTO W YIUIYOJIEHHOTO
YPOBHEN U3YUYEHHUS IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMMS» COCTABISIET COBOKYIHOCTh IIPEAMETHBIX 3HAaHUU U
YMEHHUH, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3y4YEHHUsS IpeaMeTa. JTa CUCTEMa
3HAHUI TIOJydaeT ONpPENeNIEHHOE TEOPETUUYECKOE JOIOJHEHHE, I103BOJISIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoybIIMKA  O0BEM  (PAKTOJIOTMYECKOTO
maTtepuana. Tak, Ha yriayOJEHHOM YpOBHE H3Yy4EeHMs IpeaMera oOecredeHa
BO3MOKHOCTh 3HAUUTEJIIBHOTO YBEIMYEHUS O0bEMa 3HAHUH O XUMHUYECKHX
AJIeMEHTaxX M CBOMCTBAaX MX COEIMHEHHMI HAa OCHOBE PACUIMPEHHs] U yriayOJeHus
MPEACTABICHUM O CTPOEHUM BEILECTBA, XUMHUYECKOW CBSI3HM M 3aKOHOMEPHOCTSIX
MPOTEKaHUsl PeaKUuid, pacCMaTPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOW KUHETUKU
U TEepMOAMHAMHUKH. M3ydeHuwe nepuoanyeckoro 3akoHa u Ilepmoamnueckoi
CUCTEeMbl ~ XMMHMYECKHX  DJIEMEHTOB  Oa3upyercds  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEJCTABICHUSAX O CTPOCHUU aToMa. XUMHYECKasi CBS3b
OOBSACHSIETCS] C TOUKH 3PEHHSI SHEPTETUUECKUX U3MEHEHUI Mpu €€ 00pa30oBaHUU U
pa3pylLIeHUH, a TaKKe C TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIIOB  peakuud  JOMoJHseTcss  (opMHpOBaHMEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U AJIEKTPOJIN3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckoidl XMMHHM TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHH yzenseTcs oco0oe BHUMaHHUE BOIPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHi.

Ocoboe 3HaueHWe UMEET TO, 4YTO Ha COJIEp)KaHUE KYpCOB XUMHH
yIayOiIEHHOTO YPOBHS M3YUYEHHMSI ISl KJIACCOB OIpeneaEHHOro npoduiis (TJ1aBHBIM
oOpa3oM Ha HUX CTPYKTypy M XapakTep JIOMNOJHEHHM K oO0miei cucreme
PEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIEC MpeAMEThl. Tak, Hanmpumep,
B COJICP)KaHUM TpeaMeTa JJis KJIACCOB XUMHKO-(HU3ndeckoro npoduist 00sbInoe
3HauYeHHE OYIyT UMETh 3JIEMEHThl yueOHOro Marepuana mno oduieil xumuu. [lpu
M3Y4YeHUU TIpeAMETa B JaHHOM ClIy4ae ak[eHT OyAeT clenaH Ha OOIIHOCTb
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPHIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJIEKYJIsipHAsE TEOpHsl B (PU3HMKE), 3aKOHBI COXPAHECHUS



Maccbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTABICHUSA O
CTPOEHUU BEILLIECTB U APYTOE€.

B TO e BpemMs B COACpKAaHMM MpeaMeTa Uil KJIACCOB XHMMKO-
Ouonoruueckoro npo¢uias OoNbIIMK yAeNbHBIA BeC OyAE€T MMETh OpraHuyecKas
xumusi. B 3TOM  ciiydae mpemocTaBisieTCss  BO3MOXKHOCTH it OoJjiee
00CTOSITENBHOTO  PAacCMOTPEHUS XMMHYECKOM  OpraHM3aluy  KIETKH  Kak
OMOJOTHYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K TpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMIUJbL, OEJIKH, YIJIEBOJAbI, HYKJIECHHOBBIE
KHACIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOWCTBAX IPEACTABUTEIEH
OCHOBHBIX KJIAaCCOB OPIraHMYECKHUX BEIIECTB CIIYXKAT OCHOBOM JUISl HW3YYECHUs
CYLTHOCTHU MPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B mnnane ¢opmupoBaHMs OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHMUS
OOLIEHAYYHBIX METOOB IMO3HAHUSA U ONbITA IPAKTUUECKOIO MPUMEHEHHS HAYYHBIX
3HaHUU HW3Yy4YeHHE MpeaMeTa «XUMHUsS» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBS3SIX C Y4YE€OHBIMU TNpPEIMETaMH, BXOJISIIMMH B COCTaB
npeAMeTHbIX oOnacTeil «EcTecTBEHHO-HAay4dHbIE MpeaMeTb», «MareMatuka Hu
uHpopMaTuKa» U «PycCcKUil SI3bIK U TUTEPATypay.

[Tpu wuzyyeHun ydeOHOro mnpeamera «XuUMUS» HA YrIayOIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro oduiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3aJa4eil MEepBOCTENEHHON 3HAYMMOCTU SIBIsIETCA (DOPMUPOBAHUE OCHOB
HAayKl XUMHHA Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, NPAKTUUYECKOU
NEATEIBHOCTH Y€JIOBEKA U OJHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Pelenne
TOW 3a7ayu Ha YyriyOJEHHOM YpOBHE U3YyYEHHs TMpeAMEeTa Ipearoaraer
peanu3anuio TaKuX LeeH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUATbLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U IM03HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M e€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJOBEUECTBA: B  pEUIEHMH  MpoOJem
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
00ecCreYeHnn palUoOHaIBLHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U O0IIEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpele;

e OCBOCHME CHUCTEMBbl 3HAaHUM, JIEKAIIUX B OCHOBE XUMHUYECKOHU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHBIX
MOHATUH, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX IPEACTABICHUU O
CTPOEHMU BEIIECTBA HA pa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIDHOM, O  TE€PMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMUYECKUX PEAKIUH, O



XUMHUYECKOM PAaBHOBECUU, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 711 OOBSCHEHUS
KITFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOW XWUMUH, JJISI OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pEelLICHUsI TTPOOJIEM, CBSI3aHHBIX C XUMUEH, MPOTrHO3UPOBAHMS,
aHaJIKM3a U OLEHKU C MO3UIMI HKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M TMPOU3BOJCTBEHHON JESITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOACTBOM, HCIOJIL30BAaHUEM U  NepepadbOTKOi
BEIIECTB;

e yriuyOJieHWe TpPEeACTaBICHUM O  Hay4YHbIX  METOJaxX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS YMEHUW OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XWMUYECKHX SIBJICHUM, HMEIOIIMX MECTO B
MPUPO/JIC, B MPAKTUYECKOU JIESITEIHLHOCTH U TOBCETHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIUNA TETOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHUs MPU HU3yYEHUU
npenMera «XuMHUS» Ha YIIYOJIEHHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUe EIU U 33/1aui, KakK:

e BOCHUTaHHE YOEKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUI TPUPOJIBI,
YBOXEHHUS K TPOLECCY TBOpYECTBA B 00JACTU TEOPETUUYECKUX U
MPUKJIAAHBIX HUCCIIENOBAaHUNM B XUMHH, (OPMHUPOBAHWE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIlMM K OOYYEHHMI0O M TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJKO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHWUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e PpAa3BUTHE MO3HABATEIBLHBIX MHTEPECOB, NHTEIJIEKTYAIbHBIX U TBOPUYECKHUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpA30BAHHUIO Kak
YCJIOBUIO yCHIENTHOMN MPpo(eCCHOHATBHON 1 O0IIECTBEHHOM JIEITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

e (opmMupoBaHuMe yMEHMI W HABBIKOB Pa3yMHOTO MPHPOAOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTUUECKOUN KYJIbTYpPhI, MPUOOPETEHNE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEeITESIbHOCTH.

OG1iee YuCiIo 4acoB, MPEAYCMOTPEHHBIX ISl M3YUEHUS XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpeaHero olrmiero odpasoBanus, coctaBisier 204 wacos: B 10 kimacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 gaca (3 yaca B HEJENIO).



COIEPKAHUE OBYYEHUA
10 KITACC

OPI'TAHUYECKASA XUMUSA

Teoperuyeckre OCHOBBI OPraHMYeCKON XMMUM.

[IpenMer W 3HAYECHHE OPraHUYECKOM XUMHUH, NPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aroMa yriepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOXXHOCTHM aroMa yriepoja. XHMHUYECKas CBA3b B
OPTaHWYECKUX COCAMHCHHUSIX. Tumbl THOPUAW3AIMA AaTOMHBIX OpOHTaICH
yraepoja. Mexanusmbl 00pa30BaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKIeNTOPHBIN). THUIBI TEpeKphIBaHUS aTOMHBIX OpOUTaned, ©- U T-CBA3M.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CIOCOOBI pa3phiBa CBs3EH B MOJIEKYJax
opraHuueckux BemiectB. I[loHsTue 0 CBOOOJHOM pagukaie, Hykieodwie u
anekTpoduie.

Teopuss cTpoeHMsT oOpraHudyeckux coeauHeHnii A.M. bBytinepoBa wu
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COeOUHEHUW. MOoJeKyNsipHblE U  CTPYKTYpHbIE  (OPMYJIBL.
CrpyktypHble (OpMysbl pa3iIMYHBIX BHUAOB: pa3BEPHyTass, COKpallEéHHas,
ckenetHas. WM3omepus. Buabl wn3oMepuu: CTpyKTypHas, HOPOCTPAHCTBEHHAs.
OnexkTpoHHBIE YOPEKTH B MOJIEKYJIaX OPTaHMYECKUX COCAMHEHUHN (MHIYKTUBHBIN
U ME30MEpHBIA YPPEKThI).

[IpencraBnenne o kiaccupuUKaIMU OpraHUYecKuX BemecTB. [loHsTHE O
(dyHKUHOHANBHOM rpymnme. ['omonorus. 'omonoruueckue psasl. CuctemaTuyeckas
HOMeHKkJIaTypa opranudeckux coeguHenuit (IUPAC) u TpuBmanbHble Ha3BaHUS
OTAEJBHBIX ITPEACTABUTEIICH.

OcobOeHHOCTH W KiaccUu(PUKalUg OpraHUYecKuX peakinuil. OKUCIUTEeNbHO-
BOCCTAHOBHUTEBHBIC PEAKIIMN B OPraHUYECKON XUMUHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYEHUsS BEHIECTB M WX MPEBPaALICHUI:
O3HAKOMJICHHE C OOpa3laMi OpPraHUYECKUX BEIIECTB M MarepuajlaMd Ha HX
OCHOBE, OIIBITHI [0 MPEBPALICHUI0 OPraHUYECKUX BELIECTB IPU HArpeBaHUU
(rutaBnienne, OOyTIIMBaHWUE W TOpPEHWE), KOHCTPYHUPOBAHHME MOJEICH MOJCKYII
OPTaHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMosioruaeckuii psiji ajakaHoB, oOmiast opMmysia, HOMEHKIATypa |
U30MepHA. DIICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ alKaHOB, Sp -
ruOpuau3anmsi aTOMHBIX opOuTanell yriepojna, o-cBsa3b. Du3MYecKue CBOWCTBA
AJIKAHOB.



XHUMUYECKHE CBOWCTBA AaJKAaHOB: PEAKUMU 3aMEUICHUs, H30MEpHU3allui,
JNErUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHTa, ropenus. [Ipencrasienne o
MEXaHU3ME PEaKIUN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupojie. CriocoObl MOTyYeHUs: U MPUMEHEHHUE ATKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHUSI M XHUMHUYECKHUX CBOMCTB MajbiX (IMKJIONPONAH, ILHUKIOOYTaH) U
OOBIYHBIX (IIMKJIOTNIEHTAH, IUKJIOTEKCAaH) IUKI0aNKaHoB. CrocoObl MOJydYeHUs] U
IPUMEHEHUE [IUKIIOATKAHOB.

Ankenpl. ['oMoIOTHYECKUH Psii aIKeHOB, 00ImMast ¢opMmyrna, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKY] — alKEHOB, Sp°-
ruOpuau3anms aTOMHBIX opOuTaned yriepoaa, o- U m-CcBsi3u. CTPyKTypHash U
reoMerpuueckas (muc-tpaHc-) wuzomepus. dusnueckue CBOICTBAa AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCAUHEHMs, 3aMEUICHUSA B O-II0JIOKCHUE
IIpU JBOWHOW CBSI3M, MOJIMMEPHU3alMM M OKucieHus. lIpaBuio MapkoBHUKOBa.
KadecTBeHHbIE peakuy Ha JABOWHYIO CBs3b. CIOCOOBI MOJYYEHHS] U IPUMEHEHUE
AJIKCHOB.

Anxaauensl. Knaccudukanus aakaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupogantwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M1 XUMUYECKUX CBOWMCTB
CONPSIKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanusa
CONPsKEHHBIX TUeHOB. CriocoObl MOMyUYEeHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMonOrH4ecKuil psii alnKUHOB, 001as popMyiia, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aJKHHOB, Sp-
ruOpuau3aims aTOMHBIX opOuTaneil yriaepona. dusnueckre CBONCTBA AJKHMHOB.
XWMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCOUHEHHS,  JIUMEPHU3ALUU U
TpUMeEpHU3alu, OKUciIeHns. KuciaoTHele CBOKMCTBA AIKMHOB, UMEIOIIUX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIMu Ha TPOUHYIO CBSI3b. CIIOCOOBI MOTyUEHHUS
Y IIPUMEHEHUE AJIKUHOB.

ApomaTHyecKue YrieBoAOpOAbl (apeHbl). ['OMOJIOrMUECKUil psAll apeHOB,
oOmas ¢popmysa, HOMEHKIATYpa U U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH30a. DU3nyecKkre CBOMCTBA apeHOB. XUMHUYECKUE
CBOIcTBa O€H301a U €ro TOMOJIOIOB: PEaKLIUK 3aMEIEeHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJLOPOAHOM pPaJuKalle, PEAKUUH IPUCOCAUHEHHUs, OKUCIECHHE I'OMOJIOIOB
Ooenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE ANKWIbHBIX PAJUKaNIOB, KapOOKCHIBHOM,
THJIPOKCUIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonumepuszanus ctuposna. CiocoObl mogydeHus u
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonyTtHeie HeTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
KamenHslif yrosb U npoyKThl ero nepepadoTku. Crnocoobl nepepadoTku HedTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, TUPOIIU3.
[TpomykThl mepepaboTku HEDTH, UX TPUMEHEHNE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBsI3b MEXKY PA3IUYHBIMH KJIACCAMU YTIIEBOIOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakunn
3aMElIEHUs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOrpynmny, IUaHOTPYyMIy,
amuHOrpynmy. JleiicTBue Ha TallOr€HIPOU3BOJIHBIE BOJHOTO H CIUPTOBOTO
pacTtBopa mEnoyu. B3auMonencTBUE NUrajJOr€HAJIKaHOB C MarHME€M U IIUHKOM.
[TonsiTne 0 METAJLIIOOPTaHUYECKUX COCIMHECHUSX. Hcnonbs3oBanue
TAIOTCHIPOU3BOIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHKE ¥ TPU CHUHTE3EC
OpraHUYECKUX BEILECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB W UX MPEBPALLICHUIL:
u3ydeHue (GU3NUYEeCKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuil  yrieBoJOpOJ0B Pa3IMYHBIX KIacCOB (0OeclBeYMBaHUE OPOMHOW WM
WOJHOM BOJbI, pacTBOpa IEpPMAHTraHATa Kallds, B3aUMOJICHCTBHE AallCTHIIEHA C
aMMUa4yHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApy>KEHUE
yriepoja ¥ BOJOPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYyYECHHE OTUJICHA H
M3yYEHHE €ro CBOMCTB, Oo3HakomuieHHE ¢ kosutekuuamu «Hedts» um «Yromby, ¢
oOpa3naMu  TJIacTMacCc, KaydyyKOB U  PE3UHBI, MOJEIUPOBAHUE MOJICKYI
YIJIEBOJOPOIOB U TaJOT€HIIPOU3BOAHBIX YIIIEBOIOPOAOB.

Kucaopoacoaep:xamue oprannyeckue coeuHeHUsI.

[IpenenbHbie oaHOAaTOMHBIE CcHUPTHL. CTpoeHue MoJeKkyn (Ha Mpumepe
METaHOJIa W dTaHojda). ['oMonormueckuid psn, oOmas dopmysna, H30Mepus,
HOMEHKJaTypa U kiaccupukanus. DuU3HUYECKHEe CBOWCTBA  MPEETbHBIX
OJHOATOMHBIX CHOUPTOB. BOAOpOJIHBIE CBSI3M MEXKIYy MOJICKYJIaMHU CIIUPTOB.
XUMHAYECKHE CBOMCTBA: pEaKIUW 3aMELICHUS, JNCTHApATalid, OKHUCIIEHUS,
B3aUMOJECUCTBUE C  OpPraHMYECKUMHU W  HEOPraHUYECKUMHU  KHCIOTaMH.
KauecTtBeHHas peakuus Ha OTHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — STUJICHIJIMKOIbL WU TIULepuH. DPuzndeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUs], B3AUMOJICCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCJIOTAaMH, KauyeCTBEHHAas peaklus Ha MHOT'O0AaTOMHBIC
cupThl. [IpencraBieHne 0 MeXaHW3ME PEaKluid HYKICOPUIHHOTO 3aMEIICHUSI.
HleiictBue Ha opraHusMm denoBeka. CrmocoObl MOMydYeHUs U MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIJMSHHE THUIAPOKCOTPYMHIBI U
o6enzonpHOTO simpa. dusnyeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKHX



cBoicTB (enona. KauyecTBeHHble peakiuu Ha ¢eHon. TokcM4HOCTh (eHoa.
CriocoOsl mosryueHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOGoHuiibHbIE COETMHEHUS — aJIbJIETUbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOM TpyMIibl. ['oMoiorudeckue psiabpl albJEerHa0B U KETOHOB, 00IIas
dopmymna, m3oMepusi W HOMEHKIaTypa. DuU3MUEeCKHue CBOWCTBA albACTHUIOB W
KETOHOB. ~ XMMHUYECKHE CBOMCTBA  albJETMJOB M  KETOHOB:  pEakUuU
npucoenrHeHns. OKHUCIIEHHE ajabJeTUI0B, KAUECTBEHHBIE PEAKIIMHA Ha aJlbJETUIBI.
CniocoObl OJTy4eHHs U IPUMEHEHHE aibJeTU]I0OB U KETOHOB.

OAHOOCHOBHBIE TpeeNIbHbIe KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus u HoMeHknaTypa. @usnyueckue cBOMCTBa
OJIHOOCHOBHBIX TMPEIEIbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBSI3HM MEXKIY
MOJIEKYJIaMHU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakuusi dTepUPUKALMM, PEAKIMH C YYaCTHEM YIJIEBOJOPOJHOTO pajauKaa.
Oco0OeHHOCTH CBOMCTB MypaBbHUHOM KHUCHOTHL. [loHSATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3(pupax. MHoroo0pazue kapOOHOBBIX KHCIIOT.
Oc00OEHHOCTH CBOWCTB HENPENEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIIOT,
IUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KHUCHOT. IlpencraButenn BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBAS, JUHONEBAS,
NuHOIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuil psna, oOwmas Gopmyna, u3oMepus u
HOMEHKIaTypa. DHU3NUECKHE W XUMHUYECKHUE CBOWMCTBA: THAPOJU3 B KHUCIOW U
HICIIOYHOM CpeTIe.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIPOIIN3 B
KHCJION U 1enoYHou cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAECPKALIUX OCTATKU
HETpEACNIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpb11a KaK COH BBICIIMX KapOOHOBBIX KUCJIOT, HX MOIOIIEE ICHCTBHE.

OO6m1as xapakTepucTuka yrieBojioB. Knaccudukaius yrieBogoB (MOHO-, JIU-
U mnonucaxapuabl). MoHocaxapunbl: TJIOKO3a, (pyKTO3a, rajgakrosza, pudosa,
ne3okcupu6o3a. dusnyeckre CBOKWCTBA U HaxoxJaeHue B npupoae. DoTocuHTES.
XUMHUYECKHUE CBOKWCTBA IIIFOKO3bl: PEAKLUU C YYACTUEM CIIUPTOBBIX U albAETUIHON
IpynIn, CHUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAUYEHUE B JKU3HEACITEIBHOCTU opraHu3ma. /{ucaxapuipl: caxapos3a, MaiabTo3a U
nakTo3a. BoccranaBnuBaroniye 1 HEBOCCTaHABIIMBAIOIIME qucaxapubl. ['uaponus
nucaxapunoB. Haxoxnenue B nmpupoze u npumeHenue. [lomucaxapuasl: kpaxmad,
INIMKOT€H M 1eiunojo3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalla, IJIMKOT€Ha H
neiutroNio3bl.  dPHU3nyYecKre CBOWCTBA Kpaxmana W LEJUIKOJI03bl. XHUMHUYECKUE
CBOMCTBa Kpaxmajia: TMJIpOJiu3, KaueCTBEHHAs pPEeaKkiusi ¢ MOJ0M. XUMHUYECKHE
CBOMCTBa MIEJUTIOJIO3bI: THAPOJINU3, MOJydeHHe 3(PUpoB LEUT0a03bl. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENIK).



OKCIEpUMEHTANbHBIE METOJIbl HM3YyYEHHUs BELIECTB WM HUX MPEBPAILCHUM:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCIICHHE 3TWJIOBOTO CHUPTA B QIBACTHJ HA PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHMCJIEHUE S3TUJIOBOrO CHOUPTA AUXPOMATOM Kajus (BO3MOYKHO HCIIOJIb30BAHHE
BUJICOMATEPUATIOB), KAYECTBEHHbIE pEaKUUU Ha albAeTUAbl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  ruppoxkcumom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckne cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIoKo3bl ¢ ruapokcuaom Menu(Il), Bzaumoneiictue
KpaxMajia ¢ MOJIOM, PELICHUE 3KCIEPUMEHTANBHBIX 33/1a4 1o TeMaMm «CHUpThl U
denounb, «KapooHoBbie KUCTOTHI. CI0KHbBIE d3PUPH».

A3oTcoaepxaliue OpraHudecKue coeIMHeHNS.

AMMHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMUHOB:
anudarruyeckue U apoMaTHYECKHUe; IMEpBUYHBbIC, BTOPUYHBIE U TPETHYHBIE.
Crpoenue Moinekyn, obmas (popmyna, U3oMepusi, HOMEHKIATypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM(PAaTHUECKUX aMHUHOB: OCHOBHBIE CBOMICTBA,
AJKWIMPOBAHUE, B3aMMOJCHUCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOW KHUCJIOTOM.
Conu anKuiiaMMOHHUS.

AHWIIMH — TMpPEACTaBUTENb AaMHMHOB apomaTtudeckoro psga. CrpoeHue
aHwiIvHa. B3anMHOe BIUsSHUE TPyNIl aTOMOB B MOJIEKyse aHuinHa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuyd Ha aHWIMH. CrocoObl
MOJIYYCHHUS] M TpUMEHeHHe anudarnueckux amuHoB. [lomyueHue aHuiIMHA U3
HUTPOOEH3071a.

AmuHOKHuCOTE. HoMeHknaTypa u nuzoMepusi. OTaenpHbIe IPEACTABUTENHN O.-
AMUHOKUCIIOT:  TJIMLIMH, anaHuH. DuU3HYecCKHMe CBOWCTBA  AMUHOKHCIOT.
XYWMHYECKHE CBOMCTBA AMHMHOKHUCIOT Kak aM(pOTEpHbIX  OpPraHUYECKUX
COCIMHEHUM, peakuus TMOJMKOHJCHCAIlMM, O00pa3oBaHUWE NENTUAHON CBS3M.
buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MENTHUIOB.

benku kak npuponHbie nonumepbl. [lepBuuHasi, BTOpUYHAs W TpETUUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJIU3, JACHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCHEpUMEHTAJIBHBIE METOAbl M3YYEHHMS BEIIECTB M HUX IPEBpALICHUIL:
pacTBOopeHHe O€JKOB B BOJE, JeHATypalus OeJIKOB NpU HarpeBaHUH, LIBETHbIC
peakuuu Ha O€NKM, pelIeHHe SKCIEPUMEHTANBHBIX 337ad 10 TeMaM
«A3oTconepkale — OpraHMdeckue — coenuHeHus» U «Pacno3HaBanue
OpraHUYEeCKUX COCTUHEHUI».

BbicokomosieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEAHSS MOJIEKYJISIpHAs



macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COEAUHEHUN —
MOJIMMEPHU3AIUS U OJTUKOHEHC AU

[Tonumepubie wmatepuansl. [lmacTMacchl  (MOAMATUIICH, TOJUITPOIIMIIEH,
NOJIMBUHWIXJIOPUA, TOJUCTHPOJ, MOJIMMETHWIMETAKPWIAT, MOJUKapOOHATHI,
noymd THIIeHTepedTanar). Y Tunmsanus u nepepaboTka IiacTuka.

DnacTomepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4qyKH
(OyTaMeHOBBIN, XJTOPOMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIONOK, IIEPCTh, METK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonmumepsl CHEUaIbHOrO Ha3HAYCHHUS (Tepon, KEBJIap,
AIIEKTPONPOBOIAIINE TOTUMEPHI, OOpa3IaracMbie TOJTUMEPHI).

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHMsS BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, PEIICHHE OJKCIIEPUMEHTAJIbHBIX 3amad o TeMe «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnrle 3agaun.

HaxoxaeHue MoJekyasipHOd (OpMysbl OpPraHMYECKOTO COEAUHEHUS IO
MAacCOBbIM  JIOJIIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHHE
MOJIEKYJISIpHON  (pOpPMYJIbI OPraHUYECKOr0 COCIUMHEHHS Mo Macce (00bEMY)
MPOJIYKTOB CrOpaHusi, MO KOJHUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkUMy W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYJIBI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMICTB MJIM CHOCOOOB
NOJIYYEHMSI, ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanusanust MeXnpeaAMETHBIX CBI3€U MPHU U3YYEHUN OPTAHUYECKOW XUMUH B
10 kmacce oOCyLIECTBISIETCSI 4epe3 HCHOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHbIX TMOHSATUH, TaK W TOHATUWA, TNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJIEHUE, HAyYHBIH (hakT, TUIIOTE3a,
TEOpus, 3aKOH, aHaJIW3, CHUHTE3, KiaccupuKkauus, HaOIIOJCHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJb, MOJIEJINPOBAHUE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHHE
BELIECTBA, (DU3MYECKUE BEIMYMHBI, €IUHMIIBI W3MEPEHMS, CKOPOCTh, IHEPTHUS,
Mmacca.

buomorus: kierka, opraHum3M, 3KocucTema, Owocdepa, MeTabOIH3M,
HACJIeICTBEHHOCTh, aBTOTPO(MHBIA U reTepOTPO(HBIA THUN MUTAHUS, OpPOKEHUE,



GoTocuHTE3, IBIXaHHWE, OCNKW, YIJICBOIBI, JKUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbple HCKoaeMble, TOTUIUBO.

TexHONMOTHS: TUINEBBIE TPOAYKTHI, OCHOBBI PAI[MOHAIFHOTO IMUTAHWUS,
MOOIIIUE CPENICTBA, MATEPUANTBI 3 UCKYCCTBEHHBIX H CHHTETUYECKHUX BOJOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XuUMUYeCKHil 3neMeHnT. M3otonbsl. CtpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UMCIIA. DHEPreTUUYECKUE YPOBHHU U
o xypoBHU. ATOMHBIE opOuTanmu. Knaccudukanus XuMAYeCKHX dJIEMEHTOB (S-, p-,
d-, f-omements). PacmpenencHue SJICKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DNeKTpOHHbIE KOHPUIYpaLIMK aTOMOB AJIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOOB
B OCHOBHOM U BO30YXXIEHHOM COCTOSTHUM, 3JIEKTPOHHbIE KOH(PUIYpALlUU HOHOB.
DNEeKTPOOTPULIATEIIBHOCT.

[lepnognueckuil 3akoH U [leproanueckas cucTeMa XUMUYECKHX JIEMEHTOB
JI.N. MenneneeBa. CBA3b NMEPUOIAYECKOrO 3aKOHA U [leproanuecKkor CHUCTEMBI
XUMHAYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CJIOXKHBIX BENIECTB MO TIpynnaM M [epuojaM. 3Ha4YCHHUE
nepuoandeckoro 3akoHa /.M. Menneneena.

XuMHUecKasi CBsI3b. BHUIBI XWMHWYECKOM CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajinueckas. MexaHu3mbl 00pa30BaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JOHOPHO-AKIENTOPHBIN. DHEPIUs U JIMHA CBsA3U. [1oNsIpHOCTH, HATPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsi3U. KparHble cBsizu. BonxoponmHas cBs3b.
MexXMONEKYIApHBIE B3aUMOICHUCTBHUSI.

BajleHTHOCT, ¥ BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHHEM (HA NMPUMEPE COECAUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAUHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMTAaHIbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHnsiTve 0 KOOPAUHALIMOHHOW XUMUH.

BemecrBa  MOJEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTpOEHHs.  TuIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucteMax. Mctuanabie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBOpax. CrocoObl BBIPAXKEHUS KOHIIEHTPALlUU PAaCTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacellieHHbIe 1
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTamnoruaparst.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTMEJbHBIX MPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHU4ecKuX peakiuid B HEOPraHMYECKOM M OpraHMuYeCcKon
XUMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB; 3aKOH COXPAHEHUS W MPEBPALCHUS
SHEPTUU TIPU XUMHUYECKUX peaKIusaX. TernoBbie dQPEKThl XUMHICCKUX PEAKITHM.
TepMoxuMUYECKHE YPAaBHEHUSI.

CKOpOCTh XUMHUYECKON PEaKInu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMoreHHbI€ U reTeporeHHbIe peakuun. Katanus u Kkaraan3aTopsl.

O6paTuMble U HEOOpAaTUMBbIE peakiuu. XUMUYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTo paBHOBecusi. DaKTOPbI, BIUSIONINEC HA TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIICHTPAI[MU BEIIECTB, YYAaCTBYIOIIHNX B
peakuuu. [Ipunoun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJUTHI.
Crenenp nuccoumanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasi,
menounas. Bomopoansiii nokazarens (pH) pactBopa. I'maponus coneid. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHUS.
Okucnurens u BoccTaHOBUTENb. IIpoliecchl OKHUCIEHUS W BOCCTAHOBIICHHSL.
Baxnelme OKUCIUTEIM U BOCCTAHOBUTENHM. MeTOJ SJEKTPOHHOIro OanaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEHIECTB W HMX IPEBPALICHUN:
pa3lioKEeHHEe TEPOKCHUIA BOJOPOJAa B TMPUCYTCTBUM KaTalIM3aTopa, MOMAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIMii HOHHOTO OOMEHa, OnpeieTICHUue
cCpedbl PacTBOPOB C TMOMOINBIO HWHAMKATOPOB, U3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIMH U TOJOXKEHUE XUMHUYECKOTrO
paBHOBECHSI.

Heoprannyeckasi xummusi.

[lonoxxenne HemetauoB B Ilepuogmyeckod CUCTEME  XMMHUYECKUX
sanemenToB J[.M. MeneneeBa U 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3UUECKUE
CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJUIOB (Ha TIPUMEPE KUCIOPOa, CEpPHI,
dbocdopa u yraeponaa).

Bonopon. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJllaMd M HEMeTalylaMH, BOCCTaHOBUTEJbHBIE CBOMCTBA. ['mapuabl.
TonnuBHBIE AJIEMEHTHI.

["amorensl. Haxoxnaenwe B mpupoje, crocoObl MoydeHus, (pu3udeckue u
XAMUYECKHE CBOMCTBA. | aloreHoBOAOpO/Ibl. BaxkHeumme KUCI0POACOAEPKALIUE
COeMHEHUsI TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOYYCHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTUHEHUM.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIIJIEHHBIE CIIOCOOBI MOJYYEHUS
KHuciopoga. @Pu3nyeckre U XUMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOpOJa U
030Ha. OKCUbI U TEPOKCUIBI.

Cepa. HaxoxaeHue B TpHUPOAE, CMOCOOBI TMOMy4YeHUS, (U3UYECCKUE U
xumMuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepwi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX coiad. OcoOEHHOCTH CBOMCTB
CepHOM KUCIOTHL. [IpuMeHeHue ceprl U €€ COETUHEHU.

Azor. Haxoxxaenume B mpupoje, CHOCOObl TONydeHUs, (PU3NYECKUE W
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3ora
U €r0 COeIMHEHUN. A30THBIE YI0OpEHUSI.

®ocop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (pu3nueckue u
xumudeckue cBoictBa. Dochunpr u Gochun. Oxcuawsl docdhopa, dochopnas
kuciaora u e€ conu. [lpumenenune ¢ocdopa u ero coenunHeHuii. PocopHbie
ya0OpeHusl.

VYrnepon, HaxoXIeHHWE B HpUpojae. AJUIOTPONHBIE  MOAU(UKAIUU.
Ousznueckre M XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpa30BaHHBIX
yrinepoaoM. Okcup yraepoaa(ll), okcun yraepoma(IV), yronbHass kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yroib, ancopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYyOKHU. ITprMeHeHue NpocThIX BELIECTB, 0OPA30BAHHBIX YIJIEPOJIOM, U €r0
COCTUHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOydeHus, (GU3HMUECKUue M
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpeMHHeBasi KHCIIOTA, CUJIMKATHI.
[Iprumenenne kpemMHus 1 ero coetnHeHu. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne metamwoB B [leppoanyeckol cUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOSHHS JJICKTPOHHBIX 000J0YEK aToMOB MeTaioB. OOmue
¢usnueckue cBocTBa MeTawioB. [IprMeHeHHe MeTaioB B OBITY M TEXHHKE.
CruiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampsbkeHuit  metamwioB.  OOImue  crocoObl

MOy YEHUS METaJUIOB: TUAPOMETAILTYPIHs, NUPOMETAILTYPIUs,
anekrpometaiutyprusi. llonarue o koppo3uum metayuioB. CrnocoObl 3aluThl OT
KOpPPO3UH.

O6mast xapakrepuctuka MetamuioB [A-rpynmel Ilepuogmueckoil cucTemsl
XUMUYECKUX DJJeMeHTOB. Harpuiti u kanmil: mnonydenue, Qusnueckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka metaioB I[A-rpynnsl Ilepuoanydeckoil cucTembl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kalnpluil: moJlydeHue, (U3UYECKHEe WU
XUMHAYECKUE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M HUX COCAUHEHMM.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.



ATIOMHHMI: TTOTy4YeHue, pundyeckue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IIPOCTOrO BEIIECTBA M €ro COoeAuHEHUH. AMQOTepHbIE CBOWCTBA OKCHIA U
TUJIPOKCHUIA ATIOMUHHUS, TUAPOKCOKOMILJIEKCHI A TFOMUHHSL.

OOmiasi xapakTepucTHKa MeTauioB moOouHbix moarpymm  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHnil. OKkcuabl U
ruapokcuspl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarsl U IuxpomMatbl, UX
OKHCJIMTENbHbIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MAapraHia U €ro COCIUHEHHM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nuecKrue U XUMUYECKHE CBOMCTBA JKeJie3a U €ro coequHeHHil. OKCUpbI,
ruapokcuibl U conu xene3a(ll) u sxenesa(Ill). TlonyueHue u mpuMeHEHHUE Keme3a
Y €r0 CILJIABOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coequHeHui. [lonydyenue n
MIPUMEHCHUE MEJIN U €€ COCTUHEHN.

[Muuk: momydyeHue, (U3MYECKUE U XHUMHUYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ THAPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
[MUHKA U €r0 COCANHCHUI.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YeHHUS BEIIECTB U UX MPEBPAILICHUI:
M3yueHue oOpa3loB HEMETaIoB, ropeHue cepol, docdopa, xenaeza, MarHus B
KHCJIOPOJIE, M3Y4YEHUE KOJUIEKIMH «MeTalulbl U CIUIaBb», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aMMOJCHCTBHE LIMHKA W JKeJie3a C PacTBOPAMH KHUCIOT U
IEJI0YEN, KAaUECTBEHHBIE PEAKIIMM HAa HEOPTAaHUYECKUE aHUOHBI, KATHOH BOJIOPOAA
U KaTUOHBI METAaJUIOB, B3aUMOJECHCTBUE THAPOKCUIOB alIOMUHHS M LHUHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1ad M0 TeMaM
«l"amorensl», «Cepa u e€ coequHeHUs», «A30T u dochop U UX COeAUHEHUS»,
«MeTasibl TIIaBHBIX TOATPYIID, « MeTamibl TOOOYHBIX TTOATPYIII.

XuMHS U JKU3Hb.

Ponp xumuu B o0ecrieyeHnr yCTOMYMBOTO pa3BUTUS denoBeuecTBa. [lonsaTue
O Hay4YHbIX METOJAaX I[IO3HAaHUS U METOJOJOTUH HAay4YHOTO HCCIEI0BaHUs.
HayuHnble npuHIMIBI OpraHU3alud XUMUYECKOTO MPOU3BOoACTBA. [IpoMbIlIeHHBIE
CIOCOOBI MOJTYYCHHSI BOKHEUIINX BEIIECTB (HA MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEepPHOU KHUCJIOTHI, MeTaHoJa). [IpoMBIIIITIEHHBIE CITOCOOBI TOJIYYEHUS] METAJIJIOB U
CIUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYXKAOIIEW CPeabl U €ro IMOCIEICTBUS.
Ponp xumun B 06ecnie4eHIN SHEPTETHIECKOM 0€30MacHOCTH.

Xumusg © 300poBbe 4yenoBeka. JlekapcTtBeHHwbie cpenctBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUU MEIUIIMHBI.



XuMus TUIIMA: OCHOBHBIE KOMIIOHEHTHI, MHUIIIEBbIE N100aBKU. Poyib Xumuu B
o0OecIeueHuH MUIIEBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpenactBa. beitoBas xumus. I[lpaBuia
0€30I1aCHOT0 HCIIOJIb30BaHUs TMpenapaToB OBITOBOM XHMHHU B IOBCEIHEBHOMN
YKU3HH.

XuMHsT B CTPOUTETLCTBE: BAKHEUININE CTPOUTEIHLHBIE MaTepHabl (IIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03siicTBe. OpraHMdecKue U1 MUHEPAJIbHBIC YI00pECHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KepaMHuKa.
Marepuaisl ajis 3J1eKTpOHUKH. HaHOoTeXHOIOTHH.

Pacuérnrie 3agaumn.

Pacuérpl: Maccel BemiecTBa Wid 00bEMa Ta30B M0 M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBAa BEIIECTBA) MPOJIYKTOB pPEAKIMH, €CIU OJHO U3
BCIIIECTB HMMEET TPUMECH, Macchl (00BEMaA, KOJWYECTBA BEIIECTBA) IMPOIYKTA
peakmuu, eCiaM OJHO W3 BEIIECTB JaHO B BHJE pacTBOpa C OMNPEACIEHHOMN
MacCOBOM JOJIC pPacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOU
KOHIICHTpAIIMM BEIIECTBA B pacTBOpe, JOJIM BBIXOAA IPOAYKTa PEAKIHH OT
TEOPETUYECKH BO3MOKHOTO.

MexXmpeaMeTHbIC CBS3H.

Peanmuzanust  MeXNpeAMETHBIX  CBA3ed TMpU  M3YYCHUH  OOmer U
HEOPTraHMYeCKOH XUMHH B 11 Kilacce OCYIIECTBISICTCS depe3 MCIOIb30BaHUE Kak
00X €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATUH, IPUHSITHIX B OTACIBHBIX
MpeaMETaxX eCTeCTBEHHO-HAYYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MMOHATHS: SBJICHUE, HAyYHBIN (akT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CHHTE3, KJIacCU(UKAIUs, MEPHOINYHOCTb, HAOJIOICHHE,
U3MEPEHUE, IKCIICPUMEHT, MOICITb, MOJICIMPOBAHHUE.

®dusnka: Marepus, MHKPOMHp, MaKpPOMHpP, aTOM, OJJIEKTPOH, TIPOTOH,
HEWUTPOH, MOH, U30TOIBI, PAAMOAKTUBHOCTh, MOJIEKYJa, SHEPTCTUUECKUI YPOBCHBD,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHHUE BEIECTBAa, HUJCaIbHBIN Tras,
(bu3uYECKre BETUINHBI, €TMHUIIBEI H3MEPEHHS, CKOPOCTh, YJHEPTHs, Macca.

buonorus: knerka, opraHu3M, 3KocucTeMa, omocdepa, MeTaboanu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKU, KUPHI, YTIIEBOIbI, HYKJIECHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIESCTB U IMTOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadus: MUHEpAIBI, TOPHBIC ITOPOJIBI, TIOJIC3HBIC MCKOTIAEMbIE, TOILIIMBO,
PECYPCHI.

TexHomorns: XUMHUUYECKasi MPOMBIITUICHHOCTh, METAJUTYPTHsl, CTPOUTEIHHBIC
MaTepHalIbl, CEIbCKOXO3IMCTBEHHOE MPOW3BOCTBO, IMUIIEBAS MPOMBIIIJICHHOCTD,
dapmarneBTHIECKAS ITPOMBITIUICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHX



ImperaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBLIX  MATCpHATIOB, OJCKTPOHHAsA
IMPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XUMK
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBercTBUM € CHUCTEMHO-AESTENBHOCTHBIM TOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsI BBIIEICHBI CIEAYIOUIME COCTaBISIOLIME: OCO3HAHHE
OoOy4arolMMUCSI POCCUMCKON Tpa)¥IaHCKOM HIEHTHUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIFHOCTH U CAaMOOTMPEIECIICHUIO; HATMYNE MOTUBAIIUU K
O0Oy4EeHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOyYaromIuXcsi PYKOBOACTBOBATHCA
OPUHATHIMH B OOIIECTBE TMpaBWJIaMd W HOPMaMd TMOBEACHUS; HAIUYUE
IPaBOCO3HAHMS, SKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PpEe3yNbTAaThl OCBOCHHS TMpeAaMeTa «XHUMHS» OTpPaXKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHOM M MPAKTUYECKON JEATEIbHOCTU
oOyJaromuxcsi B MpoIecce peaan3anuy 00pa3oBaTeaIbHON AeSITENbHOCTH.

JIMYHOCTHBIE pPe3yAbTaThl OCBOCHHUS TMpeAaMeTa «XHUMHs»  OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATEIILHON M MPaKTUYECKOW JEsITeIbHOCTU
oOyyaromuxcsi B IpoLecce peaan3anuy o0pa3oBaTeNbHON J1E€ATENbHOCTH, B TOM
YHCJIe B YaCTH:

1) rpaaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUs 00YYarOIIMMHUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U NPABOMNOPSAKY;

OpPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUiaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH TIPH CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX W TIO3HABATENbHBIX 3aj1a4, BHIMOJIHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaThb M MPUHMMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHATN3€ Pa3InIHBIX BHIOB YUYEOHOH NeATEIbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY U HAYYHOMY HACJICIUIO
OTCUYECTBCHHON XMMUH;

YB@)XEHHUS K TpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPHUH U IMPAKTUYECKOTO
NPUTIOKEHUS XWMHH, OCO3HAHHMS TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTATEIbHBIX ~ HAOMIOJIEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  MMOMCKOB,
MIOCTOSTHHOTO TPY/Aa YYE€HBIX U TIPAKTHKOB,



MHTEpeca M I103HABATEIbHBIX MOTHMBOB B IIOJYYEHUH U IOCIEIYIOIIEM
aHayn3e MHPOPMAIMH O MEePEAOBBIX JOCTIKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XMMHUECKUMU SIBJICHUSIMH,
U IPUHMMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHWE M IMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUN
HOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMAaHUsl LEHHOCTEH 30pOBOro U 0Oe30macHoro oOpas3a >KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BelleCTBaMU B OBITY,
MIOBCEITHEBHOM JKM3HHU, B TPYAOBOH JI€ATEIbHOCTH;

NOHMMAaHHSA LEHHOCTU TPaBWJI HMHAMBUIYAJBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUN W HEMPUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOTO0JIsl, HAPKOTUKOB, KypeHHS);

5) Tpy/A0BOT0 BOCTIMTAHWS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W  JIpPYrux BUAAX
JeSITeNIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH NPAKTHUECKUX 3aj]ad
COLIMaJIbHOW HaNpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3InyHOro pojaa, B TOM
Yrclie HA OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBOXEHUS K TPYIy, JIOASAM TPyAa W pe3yibTaTaM TPYAOBOH IESTEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TpPaeKTOPUU
oOpazoBanusi, Oyaymied mpodeccur U peann3aiuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) IK0JIOrM4eCKOTr0 BOCIIUTAHHUSI:

HKOJIOTHYECKU LEIeCO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsl II00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJeM, BIUSHUSA
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeJibl;



OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelIeHs] BONPOCOB PALIMOHATILHOTO PHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKPYKAKOLIEH
OPUPOAHON Ccpefie, YMEHHUSI MPOTHO3UPOBATH HEOJIArONMPHUSITHBIE 3KOJIOTUYECKHE
MOCJIE/ICTBHSI IPEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPALIATh HX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBILUICHHS, 3KOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeSATENbHOCTH 9KOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMM B IO3HABATEJIbHOW, KOMMYHHMKAaTHUBHON M COLUAIBHOU
IPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHHU
xemopoOuu;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH U OOILLECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKHM XUMUU KaK HayKHd, OCO3HaHMA €€ poau B
(OpMHpPOBaHMN PALMOHAIBHOTO HAYYHOI'O MBIIUJIEHUS, CO3JaHUU LIEJIOCTHOTO
MPEACTABICHHUS 00 OKpPYXaloleM MHUpE KaK O €IMHCTBE MPHUPOJIbI U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOEeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
UMBWIM3AIMK: B €€ T'yMaHHCTUYECKOM HaIpaBJIE€HHOCTH M BaXXHOHM pPOJU B
CO3/1aHMK HOBOM 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELICHUH TJI00AIBHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSl UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUIIEBON U 3KOJOTUYECKOW 0€30MacHOCTH, B PA3BUTUM MEIULUHBI, 00eCIeUeHUN
YCJIOBHM YCHENTHOTO TPYAa U HKOJIOTUYECKH KOM(OPTHON MKU3HHU KaXKIOTr0 YiIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHUMAaHHs CYLUIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh
MoJIy4aeMble 3HAHUS JJIs aHajdu3a U OOBSCHEHHUsS SABJICHHUIN OKPYKAIOIIEr0 MUpA U
MPOUCXOASIINX B HEM U3MEHEHHH, YMEHHUS J1eJlaTh 000CHOBAHHbIE 3aKIOYEHUS Ha
OCHOBE HAy4yHbIX (AKTOB H MMEIOIIMXCS JIaHHBIX C LEJbI0 MOJXYyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENBCKOM NEATENBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccruoHaabHOM
JESTEIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHSI IPOTPaMMBbl IO XMMHUHM Ha YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopMHpOBaHUS  MHUPOBO33PEHHUS  OOydaronIuxcs
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbBIE) O0IeHaAyYHbIe MOHSITHS, OTpa)KaroIue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SBIICHUE,
MPOLIECC, CUCTEMa, HAyYHBIM (paKT, MPHUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHs, UCCIIEAOBaHUE, HAOIIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE Y4YeOHbIE NEWCTBHS (MIO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,

PErYJISITUBHBIE), o0ecrieurBaroIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH M COIMATIBLHON KOMIIETEHIIUU 00Yy4arOIINXCS;
CIIOCOOHOCTB oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXKIUCIUIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4EeOHbBIC
JIEVUCTBUS B MO3HABATEIILHON U COLIMAIIBHOM IMPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHMKATUBHBIMH W  PETYyJISITHBHBIMU
IIEUCTBHUSMH.

ITo3HaBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30BbIe JJIOrHYeCKHe AeiiCTBHS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEINW JCSITEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUHU HX
JTIOCTUAKEHUSA, COOTHOCHUTD PE3YJIbTAThI AEATEIBHOCTH C TOCTABICHHBIMU LIECJISIMH;

HCIOJIb30BaTh NPU OCBOCHWM 3HAHUW NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICIIATh XAPAKTEPHbIC MPU3HAKKU TMOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,
KCIIOJB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS HM KPUTEpUM IS KIacCH(UKAIMA BEIIECTB U
XAMUYECKHUX PEaKIINM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIE CBA3W MEXAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUYECKHUE PACCYyXICHUS (MHAYKTUBHbIC, JEAYKTUBHbBIE, IIO
AQHAJIOTMH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHMS HUCIIOJIb3YyEMbIE B XMMHHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BBIBATH MOIEIBHBIE TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DOJIeMEHTa, XUMHUYeckas (opmyna, YypaBHEHHE XHUMHUYECKON



peaklMy — TMPU PElIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh HAa3BaHHbBIE MOJICIIbHBIC MPEACTABICHUS JIJIsl BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 6a30BbIe HCCIIEN0BATEILCKIE AEHCTBHSA:

BJIAJ€Th OCHOBAMU METOJIOB HAyYHOI'O MO3HAHHUS BEIIECTB U XMMHUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IENIM U 33/1a4M UCCIEIOBAHUS, UCIIOJIb30BaTh OCTABICHHbBIE
U CaMOCTOSITEIBHO C(HOPMYIMPOBAHHBIE BOIMPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3BI N0 MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUIA;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOIIOAaTh 32 XOAO0M
Ipolecca, CaMOCTOSTENBHO IPOTHO3UPOBATH €ro pe3yibTaT, (pOopMyIUpOBaTh
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIBTATOB UCCIIEIOBAHNUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY
MOWCKY METOJOB pEIICHUS NPAaKTHUYECKUX 3a7ad, NPUMEHEHHUIO pPa3INYHbIX
METO/IOB IMO3HAHMUSI.

3) pa6ora ¢ undopmManueii:

OpUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHHKAX HH(opManuu (HAy4dHO-
HOMyJIIpHasl JIUTepaTypa XUMHUYECKOIO COJAEpIKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHaMM3UpOBaTh UHPOPMAILIUIO PA3THYHBIX BUIOB U (HOpM
MpeICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTE;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3JIUYHbIE METOJIbI MPU TOUCKE U
otbope wuHPOpPMAIIUKM, HEOOXOAWMOW JUISI BBIMOJHECHHS YYCOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MNpeACTaBICHUS
uHpopmaruu (cxembl, rpadyKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBe CpeACTBa MNpu pabdoTe ¢
XUMUYECKON wuH(poOpMaleil: TpUMEHATh MeXIpeAMeTHble ((dusuyeckue u
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CHUMBOJIHNYCCKUC CPEACTBA HATTIAIHOCTH.

KoMMyHHMKAaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIe AeiicCTBUS:



3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOi TeMbI B X0/I€ AUaIoTa U/Win
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIHLHO BBIMIOJIHEHUS TTPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIlUEH pe3yJbTaTOB IO3HABATCIIBHON JEATCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MM COBMECTHO CO CBEPCTHHKAMH TP BBITIOJTHCHHH
XHUMHUYECKOTO KCIIEPUMEHTA, TMPAKTUYCCKOH pabOThI MO UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PeaU3allii y4eOHOro MpoeKTa, U (HOPMYIUPOBATH BBIBOIbI
o0 pe3yJbTaTaM MPOBEIACHHBIX HCCIICTOBAHHMA IYTEM COTJIACOBAHMS TO3MUIMH B
X0J1e 00CyXIeHHS 1 OOMEHa MHCHUSMH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBAaTh M OCYILECTBIATh CBOK I103HABATEIbHYIO
JESTeNIbHOCTh, ONpezensds €€ LeNd W 3aJaud, KOHTPOJMPOBAaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpe/jlaraéMblii aJropuT™M ACHCTBUI mpu
BBINIOJTHEHUU Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJay, BbIOMpaTh HauboJiee
3¢ (PexTUBHBIN €rMOCcO0 HMX pElEHUs C YYETOM IMOITYYEHUs HOBBIX 3HAHHMU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYIIECTBIIITh CaMOKOHTPOJIb JAEATEIbHOCTA Ha OCHOBE CaMOAaHaln3a H
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHUS MTPOTPAMMBI IO XUMHUH Ha Yri1yOJéHHOM
YpPOBHE Ha YpPOBHE CpeHero oOmiero oOpa3oBaHUs BKIIOYAIOT crenu(uyeckue
JUIsl yueOHOro npeaMeTa « XUMUsH Hay4dHbIE 3HAHUS, YMEHUS U CTIOCOOBI ICHCTBUIMA
110 OCBOCHMIO, MHTEPIPETAIMA U TIPeoOpa3oBaHUIO 3HAHUM, BHJIBI JICATEILHOCTH
10 TIOJTYYEHHUIO HOBOT'O 3HAHHUS M IMPUMEHCHHMIO 3HAHUM B Pa3IMYHBIX YICOHBIX
CUTYyallMsIX, a TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
porpaMMe IO XHMHUHA TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
W3YUYCHHUS.

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPECTABICHUI: O MECT€ W 3HAYCHHH OPTraHUYECKOMN
XUMUU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00€CIEeYEHUU YCTONYMBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM IKOJOTUUECKOM, SHEPreTUYeCKON U



NUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX MCTOYHUKOB SHEPIUH, B oOecrieueHu N palMOHAIBHOTO
MIPUPOIOTIOIL30BaHNsI, B (OPMHPOBAHUHA MHUPOBO33PECHUS WM OOIICH KyJIbTYpPHI
YeJIOBeKa, a TAaKXKE€ OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIC;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHMUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHIATHUSI — XUMUYECKUN DJIEMEHT, aTOM, PO U AJIEKTPOHHAs
obOoyiouka aroma, S-, P-, O-aToMHBIC OpOHWTAM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMS aToMa, THOpUAM3alusg AaTOMHBIX OpOWTaned, HWOH, MOJICKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS
rpynmna, pajaudkall, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHas U MPOCTPAHCTBEHHas (TreoMeTpuydeckas,
ONTUYECKAs), H30MEpPbI, TOMOJIOTUYECKUN pAJl, TOMOJOTH, YIJIEBOIOPOIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPUH, 3aKOHBI
(nepuoguueckuit 3axkoH JI. M. MenneneeBa, TeopHsi CTpPOEHUS OPraHUYECKHX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHECHUS
W TpEBpallEHUs] DSHEPrUUM TNPU XHUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAHHS TPUUMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUN; TIPEACTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aMMHOM BJIMSIHUA aTOMOB W T'PYIII aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBI 3¢ dekTsl, opueHtantsl 1 u Il pona);
(akTOIOTHYECKHE CBEICHHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUU U O€30MaCHOM
UCIIOJIb30BAHUU BAKHEUIIIUX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOUN
NEATeIbHOCTU ~ 4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUNAX  XUMHYECKOIO
MPOU3BOJICTBA (HA IPUMEpPE MTPOU3BOJICTBA METAHOJIA, TEPEePabOTKU HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBbIC MPU3HAKW TOHSITHUH,
YCTaHABJIMBaTh UX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA IMPHU
ONMCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPraHUYECKUX COECTUHEHMUII;

c(hOpMHPOBAHHOCTH YMEHUM:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBIISITh YPAaBHEHHS] XMMUYECKUX PEAKIMN M PACKPHIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTABJICHUS
ANIEKTPOHHOTO OajaHca JTUX pEeaKIui, peakiuid HWOHHOTO OOMEeHa MyTEéM
COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEUIECTB IS MIUTOCTPALUH
HX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJJICKHOCTh M3YYEHHBIX
OpPraHUYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpyniie COCOUWHEHWH, JaBaTh WM Ha3BaHWS 10 CHCTEMATHYCCKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTICIBHBIX
MPEJCTABUTENCH OPraHUYECKUX BEIIECTB (STWJICH, allETHIICH, TOJIYOJ, TJIHIEPHH,
ATUWICHTJUKONb, (eHON, (OpMaNbIeTHl, aleTalbJIerua, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAsSI, OJIEMHOBAs], MAJIbMUTUHOBAS KHUCIIOTHI,
TJIAIWH, aJJaHuH, MaJlbTo3a, (PpyKTO3a, aHWJIWH, TUBUHWI, W30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

chOpPMHUPOBAHHOCTh, YMEHHUS OMNPENENsATh BHUJ XUMHUYECKOW CBSI3M B
OPraHUYEeCKUX COCIUHECHMSIX (KOBAJICHTHAasT W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHSTH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux Bemiects A. M. byTiepoBa ajis 00bsICHEHHS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS;

chOpMHPOBAHHOCT, ~ YMEHHM  XapaKTepu3oBaThb  COCTaB, CTPOCHUE,
dbu3nYecKkre M XMMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENCH Pa3IUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAJTKAHOB, AJIKEHOB, aJKa/IMCHOB,
QJTKUHOB, apOMaTHUYECKUX YIJIEBOJAOPOAOB, CIHUPTOB, aJbJCTUI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, IU- U TOJUCAXapUJIIOB),
WUTIOCTPUPOBATh ~ T'E€HETUYECKYH0  CBS3b  MEXKIYy HHUMHU  YpPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUN C UCMOIb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh, yMEHHUS TMOATBEPXKJIATh Ha KOHKPETHBIX MPUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBS3U (G- U T-CBSA3M), B3AUMHOIO BJIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yrojib), CHOCOOBI €ro mepepadOTKu W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHHM O €CTECTBEHHO-HAYYHBIX
MeTOJ[aX MO3HaHWsA — HAOJIOJCHUU, U3MEPEHUH, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) ¥ YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE onepanuu
MBICJTUTEILHON JCATEILHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 000OIIeHUE,



CHUCTEMAaTHU3aIINIO, BBIABICHUE MPUYMHHO-CIICJACTBEHHBIX CBS3€U — ISl M3YUYCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3b XMMUUYECKUX 3HAHHUM C
MOHSATUSMU U TPEACTABICHUSIMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX IMPEIMETOB IS
0oJyiee OCO3HAHHOTO TOHWUMAaHHUS CYIIHOCTH MAaTepUabHOTO E€IWHCTBA MHpA,
WCIIOJB30BaTh CUCTEMHBIC 3HAHMS [0 OPraHUYECKOW XUMUU i1 OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOPMUPOBAHHOCTh YMEHHMH: TIPOBOJAUTH PACUEThl 10 XUMHYECKUM
dbopmysiaM ¥ ypaBHEHHSIM XHMHUUYECKUX PEAKIMi C HCIOJIb30BaHUEeM (HU3UYECKUX
BeMMYMH (Macca, O0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHUIYIOIINX
BEIIIECTBA C KOJMUYECTBEHHON CTOPOHBI: PACUYETHl MO HAXOKIACHUIO XUMUUYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHUX DJIEMEHTOB,
IPOJYKTaM CrOopaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATh U OLIEHUBATH
C TMO3UIUMHA  DKOJOTMYECKOW  O€30MacCHOCTH  MOCHEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKoi
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JieM B CUTYyalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYeHHE U U3YyUYEHHE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKIUMU YIJIEBOJAOPOJOB pA3IMYHBIX KJIACCOB U
KHCJIOPOJICOJEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOACHUEM IPABHII
O0e3zomacHOro oOpalieHus ¢ BEHIeCTBaMU M Ja0OpaTOpPHBIM 000PYIOBaHUEM,
dbopmMyIupoBaTh 1€Jb UCCIAEAOBAHUS, TMPEACTABIATH B pa3iIudyHod Gdopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JIr01aTh MpaBuUja SKOJOTHYECKH 11€J1IeCO00pa3HOT0 MOBEACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKArolIeh
MIPUPOTHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCHCTBHS Ha KUBBIE OpPraHU3MBI
OIPEICIIEHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIICCTBISATH IIE€JICHANPABICHHBIN TMOUCK
XUMUYECKON MHGOPMAITUHN B PA3IMYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-HAayqIHAS
JTuTEpaTypa, CpeacTBa MaccoBor mHpopManuu, HTEpHET U pyrue), KpUTUIECKH
aHATM3UPOBATh XMMHUYECKYI0 MH(OpMaInio, mepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmias u HeopraHudeckas
XUMUS» OTPaXKkaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUI: O MaTEepUATbHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHUN MPUPOABI, O MECT€ M 3HAYECHUU
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ pOoju B 00ECIEUEHHWH YCTOMYHMBOIO
pPa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMUYECKOM, PHEPreTUYeCKO M MUIIEBOM
0€30MacHOCTH, B PAa3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX MaTE€pUAIOB, HOBBIX
HMCTOYHHKOB 3HEPIHH, B OOECIEYEHUH PALHUOHAIBHOIO MPUPOJONOJb30BAHMS, B
(GopMUPOBaHMM MHPOBO33PEHUS U OOMIEH KyJIbTypbl 4YelOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370pPOBBIO M MPHUPOIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XHMHUYCCKMX  3HAHHMH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloNIe IMOHATHS — XHMHYSCKHW 3JIEMEHT, aToM, SApO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToMHBIe OpOUTAIIA, OCHOBHOC H
BO30YXJIEHHOE COCTOSHUSI aToMa, THOpHAM3alMs aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa, BaJCHTHOCTb, DJJICKTPOOTPHUIATEIBHOCTb, CTENEHb  OKHUCJICHMUS,
XUMUYECKasi CBs3b (KOBaJICHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTaJUIMUECKasi pemETKa, XUMUYecKash peakuusi, pacTBOp, DJICKTPOJIUTHI,
HEJJIEKTPOJUTHI, JJICKTPOJUTUYECKAs JIUCCOLMAIUS, CTENEeHb JUCCOIUALINH,
BOJIOPOJHBIN TIOKa3aTeldb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBON 3 deKT
XUMHYECKON peaKIMK, CKOPOCTh XUMHYECKON pEeaKIMi, XUMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS BJCKTPOIUTHYECKOU TUCCOLMAIUU, MEePUOAUYCCKUM
3akoH JI.11. MenzaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MpEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
XMMHH, MHPOBO33PEHYECKUE 3HAHUS, JIeKallue B OCHOBE ITOHMMAaHMS
MPUYUHHOCTA U CHUCTEMHOCTH  XMMHMYECKUX  SIBJICHUH;  COBPEMECHHBIC
MPEJCTABICHUS] O CTPOCHUM BEIIECTBA HAa ATOMHOM, HMOHHO-MOJICKYJISIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHW3MaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKHX W KHHETHUYECKHX 3aKOHOMEPHOCTSIX  HUX
MPOTEKAaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAxX M JUCIEPCHBIX CUCTEMaXx;
(aKTOJIOTMYECKHE CBEJICHHS O CBOWMCTBaX, COCTaBe, MOJYy4YCHUU U O€30MacHOM
UCIIOJIb30BaHUN BaKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESATETPHOCTH  YEeJOBEeKa, OONMX  HAYYHBIX  MPUHIUMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEPHbIC MPHU3HAKU TOHATHM,
yCTaHABJIMBaTh UX B3aUMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHU;



c(OpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XMMHUYECKYIO CHUMBOJIUKY IS
coctaBiieHUs (GOpMyJl  BEIIECTB U  ypaBHEHUH  XMMHYECKUX  PEaKIIHM,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEIEIATh BAJCHTHOCTb U CTEIIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
WOHHAs, MeTaJJInyeckas, BOJOPOAHAs), THUIl KPUCTAIUIMYECKOW  pemeéTKu
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHJIa XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTb ~ YMEHHUH:  KJacCU(PUIMPOBaTh:  HEOPraHUYECKHE
BEIIECTBA 110 UX COCTABY, XMMHUECKHUE PEAKIIUH 10 Pa3IMYHBbIM NIPU3HAKAM (YHCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakluu, U3MEHEHUIO
CTENEHEH OKHUCICHHUSI BJIEMEHTOB, OOpAaTHUMOCTH, YYacTHIO Karajlu3aropa H
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH ISl KIacCU(PUKALIIH
U3Y4aeMbIX BEIECTB U XUMUYECKUX PEaAKLUU;

Cc(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPHUOJUUYECKOrO 3aKoHa /[,
N. MeHnaeneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh dJEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHOMIOB
Ilepnognueckort  cucremsl .M.  MengeneeBa,  HUCHOJb3yd  TOHSITHUS
(QHEPreTUYECKHE YPOBHM», «IHEPTETHUYECKUE MOIYyPOBHM», «S-, P-, O-aTOMHBIC
opOuTanM», «OCHOBHOE M BO30YXAEHHOE SHEPreTUYECKHE COCTOSIHUSI aTOMay;
OOBSACHSITh 3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX
coequHeHMW 1o Tnepuogam u rpynmnam  l[lepuoamueckoun cucremsr J[. .
MenneneeBa, BaJl€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJATBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIECTBAMHU C
ITIOMOUIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh YMEHHUS PACKPbIBATh CYUIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS JIEKTPOHHOTO OasiaHca
ATUX pEAKIW; peakiuii HMOHHOTrO OOMEHa MyTEM COCTaBJEHUSI WX TMOJHBIX U
COKpPAIIEHHBIX  WOHHBIX  YPaBHEHHMM;  peakuud  TUAPOJIM3a;  PEAKLHMI
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHHUS OOBACHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUNA C y4ETOM HX HHEPreTHUYECKHX XapaKTePUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHUYECKOW peaklMy B 3aBUCUMOCTH OT Pa3IMYHBIX
(dakTOpoB, a TakK)Ke XapaKTep CMEIICHUS XUMUYECKOT'0 PAaBHOBECHS IO/ BIUSHUEM
BHEIIHKUX Bo3zekcTBuil (mpunIui Jle [larense);

cOPMHPOBAHHOCTh YMEHUSI XapaKTEepU30BaTb XHWMUYECKHE PEaAKIUH,
JeXaluye B OCHOBE MPOMBIIIJIEHHOTO IOJYYEHHUsS CEPHOM KHCIIOThI, aMMHUaKa,
oOmue HaydHbIE TPHUHIMNBI XUMHYECKUX TPOU3BOJICTB; IEIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH M B OBITY C TOYKH
3pEHUSI COOTHOLLICHHS PUCK-TI0Jb3A;

c(OpPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMA O METOJaX HAYYHOTO
MO3HAHUA SIBJICHUM NpUpPOAbl — HAOIIOJEHHE, HU3MEpPEHHE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICIICHHBIN), UCIIOJIL3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS PUMEHSITh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM UCCIIEIOBAHUU BEILIECTB
U s OOBSICHEHUS XUMHYECKUX SBJIICHUN, HMMEIOIIUX MECTO B MPHUPOJIE,
NPAKTUYECKOMN AEATEIbHOCTU YEIOBEKA U B IOBCETHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
HNOHATUSIMU U TPEACTABICHUSAMHU JPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB IJIA
00Jiee 0CO3HAHHOTO TOHUMAaHMS MaTEPUATILHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBasi J10JIs1 BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHIICHTPALIMSY;
MaccChl BeIIeCTBa WM 00BbEMa rasza 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOTO d(ddekra
pEaKUMM; 3HAYEHUs] BOJOPOJHOIO IMOKA3aTesl PaCTBOPOB KUCIOT W LIETOYEH C
M3BECTHOWM CTEMEHBIO AUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIHUH, €CIM OJAHO M3 MCXOJIHBIX BELIECTB JIaHO B BHUJE pacTBOpa C
OTIPEICJIEHHOM MacCOBOM JI0Jiell pacTBOPEHHOTO BEIIECTBA WJIM JTAHO B M30BITKE
(uMeeT TpUMeEcH); JOJU BBIXOJIa MPOAYKTAa PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO IUJIAHUPOBATH U TPOBOJUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MPOBEACHUE  peakiuii HOHHOrO  OOMeEHa,
MOATBEPAKIACHNE KAaUECTBEHHOIO0 COCTaBa HEOPraHUYECKUX BEIIECTB, OMPEICIICHHUE
cpedbl PacTBOPOB BEIIECTB C TOMOIILIO HMHIUKATOPOB, HW3YUYECHHUE BIIUSHUS
pa3IMuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TtemaM «Metamibe» u  «Hemeramnes») c
coOJI0/IeHeM TMpaBuil OE30MacHOTO OOpaIeHHs ¢ BEIECTBAMH M JIA0OPATOPHBIM
obopynoBanueM, (GopMyIupoBaTh 1€ HCCIEIOBAHUA, TMPEJCTABIATH B
paznmuuHoi dopme pe3ybTaThl SKCIIEPUMEHTa, aHAJU3UPOBATh U OLICHUBATH UX
JTIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHUH: COOJII0/IaTh MpaBUJja MOJIb30BaHUS XUMHYECKON
mocyoil u jabopaTopHbIM 00OpyJdOBaHWEM, OOpalleHUsT C BEIIeCTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XMUMHUYECKHUX
OTIBITOB, DKOJOTHYECKH I€JIECO00PAa3HOTO TIOBEACHUS B OBITY U TPYIOBOMH
JEATEILHOCTH B LEJISAX COXPAHEHHUSI CBOErO 370POBBS, OKPY’KAIOIIEH MPUPOIHOU
Cpeabl W JIOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABATH OMNACHOCTh
TOKCUYECKOT'0 JICUCTBUS HA >KUBBIE OPraHU3MbI ONpPEAEIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHKMMAas cMbIcs nokazarens [1/(K;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIICCTBISATh II€JICHAMPABICHHBIN TMOUCK
XUMUYECKON MHGOPMAITUHN B PA3IMIHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAyqIHAS
JuTeparypa, cpeacTBa MaccoBoi nHpopmanuu, IHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUYCCKYIO0 MHGOpMAIIHIO, TIepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Kourpoabubie | IlpakTunyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[Ipeamer oprannueckoid xumuu. Teopust
11 CTPOEHUS OPraHUYECKHUX coeMHEHn A. M 8 bubmmorexa [IOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Wroro mo pazneny 8
Pasnen 2. YrieBogopoabl
21 IIpenenpHbIE YIIIE€BOAOPOIBI — AJIKAHBI, 5 bubnnorexa [IOK
' LUKJIOAJIKAHEI https://m.eds00.ru/d69df650
29 HenpenenbHbie yriieBoIOPO/IbI: aTKEHBI, 14 1 bubnnoreka [IOK
' aITKaJMeHBI, AIKUHBI https://m.edsoo.ru/d69df650
bu6nmmoreka [IOK
2.3 A 8
POMATHHECKHE YIIIEBOAO0POABI (apetbi) https://m.edsoo.ru/d69df650
24 IIpupoaHbIE HUCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6nmmoreka [IOK
2.5 ["anoreHnpon3BoHbBIE YTIIEBOJOPOIOB 4 1 https://m.eds0o.ru/d69df650
Hroro mo pasneny 35
Pa3nen 3. Kuciopoacoaep:xane opranndeckue coeTHHEHUsI
3.1 Cnuptsl. Oenon 11 1 bubmorexa [IOK

https://m.edsoo.ru/d69df650



https://m.edsoo.ru/d69df650
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KapOoHunbpHBIE COETUHEHHMS: AJIbICTUIBI U

bu6mmoreka [IOK
3.2 keToHbl. KapOoHOBBIE KUCIOTHI. ClI0KHbBIE 21 htts://m.edsoo.ru/d69df650
a¢upsl. Kupbl
bu6mmoteka [IOK
33 Yraesozs! 9 https://m.edsoo.ru/d69df650
Hroro mo pazneny 41
Pa3nen 4. A3oTcoaep:ikainiue OpranHnyecKkne coeTuHeHust
bubnuoreka [JOK
4.1 AwMuHbl. AMUHOKHCIOTEL. benkn 12 httos://m.edsoo.ru/d69df650
Utoro no pazneny 12
Pa3nen 5. BoicokoMoJieKyJIsipHbIe COeUHEHHS
51 BrIicokoMonaeKkyIsIpHbIE COENHEHUS 6 buGnnorexa LIOK
' yp a https://m.edso0.ru/d69df650
Uroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102
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11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne i/ P Konrpoabusie | IIpakruyeckue (wicpp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aroma. [ lepuoanyeckuii 3akoH
11 u Ileprnoaudeckast cucteMa XUuMHYECKUX 9 bubmorexa HOK
' proA https://m.edsoo.ru/2dd57f24
sneMenToB . 1. Menaeneera
12 CtpoeHnue BemecTBa. MHOTOOOpasue 1 1 bubmmoreka [JOK
' BCIIECTB https://m.edsoo.ru/2dd57f24
bubnuorexa [IOK
13 XHUMHHCCKHE peaKiiii 19 L 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pazgen 2. Heopranuyeckasi XumMus
bu6mmoreka I[IOK
2.1 H 1 1
CMETALIBL 3 3 https://m.edsoo.ru/2dd57f24
bu6nmmoreka [IOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazpnen 3. Xumus u :Ku3Hb
31 MeTo1bl TO3HAHUS B XUMHUHU. XUMHS U 9 bubnuorexa [JOK
' KHU3HD https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO yacos
Ne Mara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTebHbIE pecypchl
padoTbI padoThbI
[Ipenmer u 3HaueHME
OpraHNYeCKON XUMUH,
1 MpEeICTABIEHHE O 1 bubmorexa LOK
pex https://m.edso00.ru/3686e6f5
MHOT'000pa3uy OPraHuIeCKUX
COCIMHCHHUI
DJIEKTPOHHOE CTPOEHUE aToMa
nepojia (OCHOBHOE U
2 1}3/:)3613)1( él({Hoe COCTOSTHHS ) 1 bubmorexa HOK
YRR ' https://m.edsoo.ru/Oce6fd4c
BanenTabIC BO3MOXKHOCTH
aToMa yriiepoaa
XuMH4ecKas CBS3b B
OpPraHUYECKUX COCTUHEHUSX.
3 MexaHu3MbI 00pa30BaHUS 1 bubmaorexa LOK
N p https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CLIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 0 erquT(;lchx coequHeHn A 1 bubmaorexa LHOK
p A ) https://m.eds00.ru/9e595ch8
M. bytneposa
Buabl uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bu6mmoreka [IOK
DOnexkTpoHHbIE YPPEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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COEINMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U

6 cUcTeMaTH4yecKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukamnms peakuuii B bubmmoreka [IOK
OPraHN4YeCKOM XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus 1 0000IIeHHE bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHUU PsiJI,
obmras popmyrna,

9 HOMEHKJIaTypa 1 U30Mepusl, bubnnoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dusnyeckre ¥ XUMUUICCKUE bu6nmotexa [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxosx/ieHne ajakaHoB B

11 npupoie. CrrocoOb! MOTyUeHNS bubnmorexa [JOK

PHpOZe. ya https://m.edsoo.ru/259b0a5b
Y IPUMEHEHUE AJIKAaHOB
[uknoankaHbl: oOIas
(dbopMyIa, HOMEHKIATypa U

12 n3oMepusi, 0COOCHHOCTH bu6nmmorexka [IOK
CTPOCHUSA U XUMUYECKUX https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI MOJTYUYEHUS U
MIpUMEHEHHE

b K

13 Pemenue pacuéTHbIx 3a1a4 Ha nommorexa [O

https://m.edsoo.ru/bf84d8eb
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orpeiesieHUe MOJICKYJIIPHOM
(hOpMyJIbI OPraHuYECKOro
BEIIIECTBA [10 MACCOBBLIM JOJISIM
aTOMOB 3JICMCHTOB, BXOJAIIUX
B ero cocraB. CucremMaru3amnus
¥ 0000IIIeHIE 3HAHMIT 110 TEME

AJKEHBI: TOMOJIOTUYECKUH PSIJI,
obmas hopmyia,
HOMEHKJIATYPA, JICKTPOHHOE U

bubnnorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOECHHUE https://m.edsoo.ru/273b0ale
Mouekyn. CTpyKTypHas 1 Luc-
TpaHC-U30MEPHs ATIKCHOB
dusznuecKkrue 1 XUMHIECKHE
. bubnuorexa [JOK
15 cBOKCTBA alikeHOB. [IpaBuio
https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 Crioco0bl momyueHus u bubnnoreka [IOK
IIPUMEHEHHE AJIKECHOB https://m.edso0.ru/665dc058
IIpakTuueckas padora Ne 1 o
17 TepMe "TTon GHF:/IG ATUIIEHA U bubmorexa HOK
i _ https://m.edsoo0.ru/0941eed8
M3Y4YE€HHE €ro CBOMCTB
Pemenne pacy€THbIX 3a1a4 HA
18 ompeielIeHUE MOJIEKYIISTPHOM bubnuoreka [JOK
(bOopMyIIbI OPraHuYecKOro https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKaIUeHBI: COMPSIKEHHBIE,
M30JIMPOBAaHHBIC,
but6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

OCOo0EHHOCTH NEKTPOHHOTO
CTPOCHUS

https://m.edsoo.ru/04298c0a
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20 XUMUYECKHE CBOMCTBA bubnuoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
CriocoOsl motyueHus: u bubmmoreka [JOK

21
IIPUMEHEHHE AJIKaECHOB https://m.edso0.ru/1aa81660
AJKUHBL: TOMOJIOTUYECKUH PSIJI,
obmmasg hopMmyia,

22 HOMeHK?;ag ya AJIEKTPOHHOE U bubmmorexa LIOK

ypa, P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, U3NYECKUE CBOICTBA

23 XHWMHYECKHE CBOMCTBA AJIKWHOB bubmorexa LIOK

https://m.eds00.ru/23493a93

24 KadecTBeHHbIC peakiuu Ha bubmmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

o5 Cnioco0bl momyueHus u bubnnoreka [IOK
MPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agay: pacyérsl o

26 ABHEHUIO0 XUMHYECKON bromaorexa LIOK
yp https://m.edsoo0.ru/5db8e526
peaxiuu

97 CucremaTu3alnus 1 0000IIeHne
3HAHUMU 110 TeME
ApeHbI: TOMOJIOTHUECKUH Psif,
obmast hopmyra,

08 HOMEHKJIAaTypa. DIEKTPOHHOE U bubmuorexa [LIOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoOJIeKYJ O€H30I1a U TOIyoa,
ux (pusndeckue CBOWCTBA

29 XUMHUYECKHE CBOWCTBA apEHOB: bubnmnoreka [IOK

pC€aKuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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30

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIu MPUCOSTUHEHUS,
OKHCJIEHHE T'OMOJIOTOB OeH30I1a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

31

Oco0eHHOCTH XUMUYECKHUX
CBOWCTB CTHpOJIA

bubnnorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacy€THbIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA

bubnnorexa [JOK
https://m.edsoo.ru/53461a2c

33

Crioco0bl mosy4eHus u
pPUMEHEHHE apeHOB

bubnuorexa [JOK
https://m.edso0.ru/6f717d09

34

['eneTnyeckas CBsI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YIJIEBOAOPOAOB

35

Pacuérel no ypaBHEeHHIM
XUMUYECKUX PEaKITUH.
CucreMaru3anus 1 0000IIeHHE
3HAHUM 10 TEME

36

[Ipuponnsiii ra3. [lonyrasle
He(TSHbIE ra3bl

37

KaMeHHBI# yrosb 1 IpoTyKThI
ero nepepaboTKu

bu6mmotexka I[IOK
https://m.edso0.ru/69b3398b

38

Hedtb u ciocoOs1 eé
nepepabotku. [lpumenenne
MIPOAYKTOB MepepabOoTKu HeDTH

bu6mmotexa I[IOK
https://m.edso0.ru/21f9de78

39

T'eneTnyeckas CBSI3b MCXKIOY
Pa3iIMYHBIMU Kj1aCCaMU
YTIIEBOIOPO/IOB
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["anoreHoOnpoU3BOAHbIC
YIJIEBOJIOPOIOB: SJEKTPOHHOE

bub6mmoteka [IOK

40
CTPOCHUE; PEAKLIMH 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoueit Ha
raJIOr€HIIPOU3BOJIHBIE.
41 BzanMmoneiicTBue
JUATAJIONeHAIKaHOB C MAarHUEM U
LIMHKOM
Cucremarusanus 1 00001IeHne
42 3HAHUM 1O pa3ae bubmorexa HOK
" pasa " Y https://m.eds00.ru/20e89f22
YrieBoaopoabl
43 KonTponbHas pabora o teme bubmmoreka [JOK
"VrineBogopoasr” https://m.edso00.ru/95¢c9e298
[IpenenbHbIE OHOATOMHBIE
CIUPTHI: TOMOJIOTUYICCKUH PSIJI,
o6mas popMyJiia, CTpOEHHE
44 MOJIEK (}1) 530}1,\/16 H:Ip bubsmorexa HOK
Yo, pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIIATypa,
Kkiaccuukanys, pusndeckue
CBOMCTBA
XHUMHYECKHE CBONCTBA
45 MIpeNeIbHbIX OJHOATOMHBIX bubmorexa HOK
pen a https://m.edsoo.ru/26ee34fe
CIIHPTOB
Crioco0sl mostyueHus: u
46 IIPUMEHEHNE OJHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIHPTOB
47 [IpocTeie a¢pupsr: bubnuotexa [LIOK

HOMCHKIJIaTypa U U30MEPHsI,

https://m.edsoo.ru/c2c788b2
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0c00eHHOCTH (PU3UIECKUX
XUMHYECKUX CBOWCTB

MHoroaToMHEBIE CITUPTHI:
OTUJICHTJIMKOJIb U INTMOCPUH, UX

bubnnorexa [JOK

48
¢busnvecKkre 1 XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI ony4eHus u

49 MIPUMEHEHHE MHOTOaTOMHBIX bubmorexa LIOK

P https://m.eds00.ru/d12e567d
CIIHPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,
50 (du3nueckre CBOMCTBa bubmorexa LIOK
' https://m.edso0.ru/2ce726f8
TokcuvyHOCTH (heHoa
bubnnorexa [JOK
51 X i
MMHECKHE CBOHCTBA erona https://m.edso0.ru/037ca5f9

59 Cnioco0bl momyueHus u bubnnoreka [IOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
ITpakTrueckas padora Ne 2.

53 Pemrenue s3xcnepuMeHTanbHBIX bubnnoreka [IOK
3ama4 no teme "CnupTtsl U https://m.edsoo.ru/fd0ced09
¢benomnsr"

54 CucremaTu3aius u 060011eHIE bubmmorexa [JOK
3HaHUH 1O TEME https://m.edso0.ru/1810ch9b
AJnbpaeruabpl U KETOHBI:

JJIEKTPOHHOE CTPOCHUE
55 KapOOHUJILHON TPYMIIbI; bubmuoreka [LIOK

TOMOJIOTHUYECKHUE PSIBI, O0IIIast
dbopMmyna, nzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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Anbneruasl 1 KETOHEL:

56 (u3nveckre CBOMCTBA; peakuu bubmmorexa LIOK
> peartt https://m.edsoo.ru/c887425¢c
MIPUCOETUHEHHUS
Peakuuu oxucnenus u
57 KaueCTBEHHbBIC PEAKIUU Brbmmorexa [JOK
https://m.edsoo.ru/a393baad
aJIbJIETUJIOB U KETOHOB
CriocoObI ToTy4eHust bubmmoreka [IOK
58
aIbJETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE IPE/IEIIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa LIOK
0COOEHHOCTH CTPOCHUS MX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepusa u HOMEHKIIaTypa
P P bubnuorexa [JOK
60 KapOOHOBBIX KUCJIOT, UX
. https://m.edso0.ru/700cc87b
¢bu3nveckre CBONCTBA
XuMUYecKue CBOCTBa
61 MpeIeTbHBIX OHOOCHOBHBIX brbmmorexa [IOK
et g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIOT
Oco0eHHOCTH CBOMCTB
62 MYypaBbUHOMN KUCJIOTHI. bubmuorexa [LIOK
MHoroo0pasue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EeHHOCTH CBOMCTB:
HeMnpeIeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubnunoreka [IOK
63 JTUKapOOHOBBIX,

TI/II[pOKCI/IKap6OHOBBIX KHCJIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KUCIOT

https://m.edso00.ru/83a08773
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ITonsiTHE O TPOU3BOIHBIX

bu6mmoreka [IOK

o4 KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl motyueHus: u

65 pUMEHEHHE KapOOHOBBIX bubmmorexa [IOK
CUCTOT https://m.edso0.ru/7c065c9d
CrnoxHble dpUpPHI:
TOMOJIOTHUYECKUH Psifl, 001Iast bubmmoreka [IOK

66
dhopmyna, u3omMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUe U XUMUIECKHUE bubnuorexa [JOK
cBoiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemrenne pacu€rHeIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN

68 peaKkIuu, Ha OTpeIeTICHUE
MOJIEKYJISIPHOH (OPMYIIBI
OpPraHUYECKOT0 BELECTBA
[TpakTuueckas padora Ne 3.

69 Perrenne sxkcniepuMeHTanbHBIX bubnnorexa [IOK
3anad o reme "KapOoHOBBIE https://m.edso0.ru/486671fb
KHUCA0ThL. CrioxxkHbIe 3pupbr"”
XKupsl: crpoenue, puznyeckue

70 Y XUMUYECKHUE CBOMCTBA brbsmorexa HOK

https://m.edsoo.ru/al19c5b98

(ruapomnus)
Oco0eHHOCTH CBONCTB KUPOB,

7 coJiepKalIfX OCTaTKU bubnmnoreka [IOK
HENPEIEIIbHBIX KUPHBIX https://m.edso0.ru/b0331922
Kucao0T. JKupsl B mpupoze

72 Mpbuta KaK COJIA BBICIIIUX bubmmorexa LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, UX
moro1ee aeictrue. IlonsaTue o
CUHTCTHUYCCKUX MOIOIIINX
cpenctBax (CMC)

I'enernyeckas cBs3b
YIJIEBOIOPOAOB U

bub6mmoteka [IOK

73
KHUCJIOPOJICOAECPKALIUX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuérsl o ypaBHeHU M
XUMHYECKUX PEAKIUI
Cucremaru3anus 1 0000IIeHHE bubnnorexa [JOK

75 .
3HAHUU 10 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTepUCTHKA
YIII€BOOB U Kilaccuukanus bu6mmoteka [LIOK

76
YIJIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
oJIucaxapu/ibl)

Momnocaxapuasl: puzndeckue
7 CBOMCTBa I/IpHaXO)I((b CHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
IpUpoAe
IIpuMeHeHue K03kl €€
78 SHAYCHIC B bubnuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEIESITSIIbHOCTH OpraHu3Ma
Jucaxapuipl: caxaposa,

79 MaJibT03a U JIaKTO03a. bu6mmoteka [IOK
Haxoxzaenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCaXapHIOB

80 [Tonucaxapuasl: cTpoeHUE but6mmoreka [JOK

MaKpOMOJIeKYJI, pU3NUECKue u

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOIMCTBA,
MIPUMCHECHHE

Ilonsatue 06 HNCKYCCTBCHHBIX

bubnnorexa [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenune pacyeTHbIX 3a1a4 Ha
82 onpeJielIeHUE 101U BbIX0Aa bubmmoreka [IOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHUYECKU BO3MOKHOTO
Cucremaru3anus 1 0000IIeHHE bubnuorexa [JOK
83 .
3HaHUU 1O pa3ieny https://m.edsoo.ru/08d4364c
KontponbHas pabora 1o reme
84 "Kucmaopoaconepxarue bubnnorexa [IOK
P P Y https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHEHUS
AMUHBI: KJTaccupuKaims,
CTPOSHHE MOJIEKYJI, 00IIIas
85 (b(f) MyJ1a I/ISOMey us bubmmorexa [IOK
Py, Y, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3n4ecKue
CBOMCTBA
86 XUMHYECKUE CBOMCTBA bu6mmotexka I[IOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHHE aHUITUHA,
87 0COOCHHOCTH XMMHUUYECKUX bubmorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOsl moNTyueHus u
88 MIpUMEHEHNE a}J/'ILII/I(i)aTI/IT-IeCKI/IX bubsmorexa HOK
P https://m.edso0.ru/eal38763
aMHUHOB
89 AMUHOKHUCJIOTBI: HOMEHKJIATYpa bubnuoteka [IOK

U u30Mepus, GU3nIecKre

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBoiicTBa. OTIOenbpHbIE
MPEACTaBUTENH 0-aMUHOKHUCIIOT

XUMHYECKHAE CBOMCTBA
aMHMHOKUCJIOT, UX

90 OHOJIOTHYECKOE 3HAUYECHHE bubmorexa LHOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHHTE3 U
THIPOJIU3 TIETITHUIOB
o1 benku xak npupoaHbie bubmmoreka [IOK
MTOJIMMEPBI; CTPYKTYPHI OCITKOB https://m.edso0.ru/429e9899
bubmnorexa [JOK
92 XUMHUUeCKHE CBOMCTBA OEIIKOB
https://m.eds00.ru/6237306d
A3zoTconepkane
TeTEePOIUKITHYCCKIEC
93 coenuHenns. HykienHoBbIE bubmmorexa [IOK
A - HYK https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE 1
OmoJIorYecKas poib
[IpakTnueckas padora Ne 4.
Pemenne 3xcriepuMeHTaTBHBIX
94 4184 10 TeMe bu6nmmorexka [IOK
" ! https://m.edso0.ru/8e3c02d1
A3zoTconaepxariye
OpraHUYeCcKue CoeTuHEHUs "
[TpakTuueckas padota Ne 5.
95 Pemenue skciepuMeHTAIbHBIX bubnnorexa [IOK
3amad4 1o teme "Pacro3snaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHEHUI"
KonTponbHas pabota 1o teme
96 "AzoTcoaepIKalime bubnmorexa LOK
P " https://m.edsoo.ru/ce561bc7
OpPraHHYECKUE COSTUHEHUS
97 OCHOBHBIE TOHATUS XUMHH bubnuoteka [IOK
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BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOIbBI UX
CHUHTE3a —II0JIMMEepHU3aus 1
MOJUKOHCHCAITHS

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

IImactmaccel. YTwinsanus u

bub6mmoteka [IOK

%8 nepepadoTKa MIacTHKa 1 https://m.edsoo.ru/82242e0f
DnacToMepbl: HATYPaJIbHBIN

99 CI/IHTCTI/I‘I:CKI/Ie K;,}I/)‘IyKI/I. 1 bubmorexa LIOK

https://m.edso0.ru/246103ec
Pe3unna
Boisiokna: HarypanbHbIE,

100 HCKYCCTBEHHBbIE, 1 bu6mmoteka LIOK
cunretndeckue. [loaumepsl https://m.edso0.ru/5963a601
CHEIHaTbHOTO Ha3HAYCHUS
[IpakTuueckas padota Ne 6.

101 Pemenue skcriepuMeHTaNIbHBIX 1 bu6mmoteka LIOK
3aza4 no TeMe "Pacrio3zHaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMACC M BOJIOKOH"

O06o001enre U cucTeMaTU3aIHs

102 M3Y4YEHHOI'0 MaTepuaa 1o Teme 1 bubmuorexa [LIOK
"BBICOKOMOJIEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coequHeHnsa"

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Konrpoabnsbie | IlpakTuyeckue p
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIJED. 1 bubnmoreka [JOK
XuMunueckui 351eMeHT. U30Tomsl https://m.edsoo.ru/59c112ee
5 CrpoeHue 31eKTPOHHBIX 000J10YeK 1 bubnuoreka LIOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukamnus XuMudecKux 1 bubmnoreka LIOK
3JIeMEHTOB (S-, p-, d-, f-oemenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 2ekTpoHOB 1O 1 bubnuoreka [IOK
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOH(PUTYypaAIIUU AaTOMOB
5) 3neMe§TOB B OCHOI(})HOI\Zp u 1 bubmmorexa [IOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSIHUU
5 DNeKTpOHHBIE KOH(UTYypaIli HOHOB. 1 bubnnorexa [IOK
DNEKTPOOTPHUIIATEIILHOCTh https://m.edsoo0.ru/a0764b24
[Iepuonnueckuii 3aK0H U
[Tepuoanueckas cucreMa XUMHYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBs3b C 1 bubmorexa HOK
N fl ’ https://m.edso0.ru/16957¢01
COBPEMEHHOM TEOpHUEH CTpOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bubmuoteka [IOK

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpymniaM 1 Nepuoaam

https://m.edsoo0.ru/f8468927
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CucreMmaruzanus U 0000LIEHUE 3HAHUM

bu6mmoreka [IOK

3 10 TeMeE https://m.edsoo.ru/8fad2942
Bunnr xumMuueckoii ¢Bsi3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJIGHTHOM CBSA3H. bubnmoreka [JOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyJISIpHBIE B3aUMOJIECHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bubmnoreka LIOK
COEAMHEHHMSX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoOneKysIsIpHOTO 1

13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIBI bubnunoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX bubmorexa [OK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparsl

16 CrnocoOsI BBIpaKeHUS KOHIIEHTPAIH bubnuoteka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3a1a4 ¢ ncmonp30BaHUEM

17 MOHATHH "MaccoBas HOJIsI Bbu6nmuoreka [JOK

nn

pacTBOpEHHOrO BeiecTBa'", "MoJsipHast
KOHIIeHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus u HOMEHKIATypa bu6mmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHIE 3HAHUI bubmuorexa [JOK

19
110 TeME https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue aroma. [lepuonnyeckuit
3aKkoH U lleproanyeckas cucrema bubnmoreka [JOK

20
XHUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/70a60aa4
Menaeneena", "CTpoeHue BEIECTBA.

MHoroo6pa3ue BemecTB"

Krnaccudukanus XuMUIeCKHX PeaKiiuit

B HEOPTaHUYECKOW U OPraHUYECKON

XUMHUU. 3aKOH COXPAHEHUSI MacChl bubnuorexa [JOK

21
BEIIIECTB; 3aKOH COXPaHCHHUS U https://m.edsoo.ru/6335cdd2
MPEBPAIICHUS YHEPTUHU TIPH
XUMHYECKHX PEaKIUIX
TenoBbie 3P HEKTh XUMHUECKUX

22 eakui. TepMOXUMHUYECKUE bubmmorexa [JOK
p - 1CP https://m.edsoo.ru/d1db86da
yYpaBHEHHS
Berancnenus mo ypaBHeHUSAM

23 XUMHUYECKHUX PEAKIIUN U bubmorexa LHOK

p https://m.eds00.ru/87013954
TEPMOXUMHUYCCKUM YPaBHEHUSIM
CKOpOCTh XUMHYECKOU peakiinm, eé
24 3aBUCHUMOCTbD OT Pa3IUYHBIX (PAKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMoreHHbI€ U reTEPOreHHBIE PEAKIIUU
%6 [IpakTuueckas padota Ne 1 mo Teme bubnnorexa [HOK

"BiusiHue pa3auyuHbIX (PaKTOpoB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XMMHUUYECKOH peakuun"

OO6parumbie 1 HEOOpATUMBIE PEAKIIHH.

Bu6mmoreka [JOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[TpakTuueckas padbora Ne 2 mo Teme
28 "BnusiHue pazauuHbIX (pakTOpoB HA bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS
DNEKTPOIUTUYECKAS TUCCOLUAIIHSL.
29 CunbHbIC U CITA0BIE AIEKTPOIIUTHI bubmmorexa [IOK
P ' https://m.edsoo.ru/5f766bdf
Crenens AuccoIManu
Nonnoe npousseaenue Boasl. Cpena
30 BOHBIX ZCTBO §B Bo oﬂo HI,II)ﬁIL bubmorexa HOK
S POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
IM'uaponus coneit. Peakuuu,
31 MIPOTEKAOIINE B PACTBOPAX bubmmorexa [IOK
P B P P https://m.edsoo.ru/09d5a9hd
AJIEKTPOJIUTOB
[IpakTuueckast pabora Ne 3 o Teme
32 "XUMHUUYECKHE PEAKIIMHU B PACTBOPAX bubmiorexa LJOK
"p P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHUCITUTEITEHO-BOCCTAHOBHUTEITBHEIC
33 eakiuu. BakHeinme oKUCIuTe I u brbmmorexa LOK
PeaIn. https://m.eds00.ru/56226060
BOCCTAHOBUTEIIN
34 MeTo/ 3eKTPOHHOTO (3JIEKTOHHO- bubnnorexa [IOK
MOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DIEeKTPOIN3 pacCTBOPOB U PACILIABOB bubnmnoreka [IOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3a1au pa3iuyHbIX TUTIOB bubmorexa HOK
AdLP https://m.edso0.ru/5a859d16
37 Pemenue 3amayd pa3iuyHbIX TUTIOB bubnmuoteka [IOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3anus 1 0000IICHUE 3SHAHUI bubnuoreka [IOK
o teme "Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85
KonTponbHas pabora 1o teme bubnmoreka [JOK

39 n n

XUMHYECKUE PEAKLIUH https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTaIUIOB B
[Teproandeckoii cucTeMe XUMHYECKUX
40 anemenToB JI. . MenneneeBa u bubmorexa HOK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckue CBOMCTBAa HEMETAIIOB
AJTOTpOTIHS HEMETAIUIOB (Ha IPUMEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa LOK
POZa, Cepal, p https://m.edsoo.ru/ef92c91c
yriaepoza)

42 Bogopon: nmonydenue, husndeckue u bubnunoreka [IOK
XUMHYECKUE cBOMCTBA. [ uapu bl https://m.edso0.ru/0aa8f613
l"anmorensl: HaX0XICHUE B TIPUPOJIE,

43 CocoObI NOTY4YEHUs, PU3NUECKUE U bubmmorexa LOK

YT, https://m.eds00.ru/4e223795
XUMHYECKHE CBOICTBA
I'annorenoBonopoasl. Baxkuenmme
44 KHUCJIOPOJICOACPIKAIITNE COSTMHEHUS bubmmorexa [IOK
POACOAEPH AT A https://m.edsoo.ru/6b3255e6
raJoreHoOB
JlabopatopHble U TPOMBIIIIICHHBIE

45 CHOCOOBI OTYYEHHS TaTOTeHOB. bubnunoreka [IOK
[IpuMeHeHne rajloreHoB 1 UX https://m.edsoo.ru/6971aca4
COEIMHEHUN
IIpaktruyeckas padota Ne 4. Perenune

bu6mmorexa [IOK
46 AKCTIIEPUMEHTAIIBHBIX 33724 110 TEME

"["amorexsr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHS,

bu6mmoreka [IOK

47
(bU3MYeCKre U XMMUYECKHUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne Kuciopoaa 1 030Ha

bu6mmoreka [IOK
48 Okc epOKC
FABL 1 HEPOKCIARE https://m.edso0.ru/5¢8816a0
49 Pemenue 3aj1a4y pa3IMUHbBIX TUIIOB bubmmorexa [TOK
AaP https://m.edso0.ru/2b6d8bab
Cepa: HaXxOKIEHUE B IPUPOJIE,
50 CH§CO6H TIOJTYYCHUS @Izagiqecxne " bubmmorexa [IOK
AT https://m.edsoo.ru/46afae16
XUMHYCCKHE CBOKMCTBA
bubmuorexa [JOK
51 CepoBogopo, CyJIb(huIbI
POBOIOPOL, CyIb (i https://m.edso0.ru/7c875999
Kucnopoacoaepkaiie coeauHEHUS
52 cepol (I;czlo6eiHIZ)CTllil CBOﬁCTBH CepHOM bubmmorexa [IOK
PHl- P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
ITpakTruyeckas pabora Ne 5. Perenune

53 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmorexa HOK

" P ) fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHHS
A3OT: HaXOXkJIeHUE B MPUPO/IE,

54 CHOCOOBI ToNTyueHus, GU3nIecKue u bubnuoteka [IOK
XAMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconep:kaiiue coeuHeHns

55 azora I())CO6CHI-I:OCTI/I CBOMCTB a30THOM brbmmorexa [OK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpuMeHeHne a30Ta U €ro COeJUHEHUN. bubnnorexa [HOK

A30THBIE Y100peHHS

https://m.edso0.ru/129f5059
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dochop: HAXOKICHHE B IPUPOJIEL,
CTIOCOOBI MONTyYeHHUS, PU3UUECKUE U

bu6mmoreka [IOK

57
XUMHYECKHe cBoicTBa. Dochuubl u https://m.edsoo.ru/9a6b43ec
bocoun
Oxcunsl dpocdopa,
58 (bOC(i)Ho c((l)) eq)xcz ue kucnotel. Conun bubmmorexa LIOK
p )i[ prratl JOTRL -0 https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI
59 [Ipumenenue docdopa u ero bubnmoreka [JOK
coequHeHmnil. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[Tpaktruyeckas padora Ne 6. Perenne
bubmnoreka LIOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://m.edsoo.ru/8175ac3f
A3zoT u pochop 1 ux coenuHEHUS
Yriepos: HaxoKIeHUE B IPUPOJIC,
QIOTPOITHBIE MOIU(UKAIINN; bubnunoreka [IOK
61 .
(hU3UYEeCKre U XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f%
MIpUMEHEHHE
Oxcup yraepona(Il), oxcu
62 e I([)YZ(I\I/D) : (OJI)LHaﬂ Kf/[ICJ'IOTa ueé bubmmorexa [IOK
YIIIEpoR 48 https://m.edsoo.ru/dba58adf
conu
63 Pemrenue 3aay pa3nuyHbIX TUIIOB bubmmorexa [IOK
AdLP https://m.edso0.ru/6029b609
Kpemuuii: Haxox1eHue B pupoe,
64 CI'II)OCO6BI 0JT GHHI/ISI (pI/BI/III{)ecIi(HIL u bromorexa LIOK
yi o https://m.edsoo.ru/143558ab
XUMHYECKHE CBOWCTBA
65 Oxcun kpemuus(IV), kpemHueBas bubmuoteka [IOK
KHCIIOTa, CUIIUKATHI https://m.eds00.ru/3170e7b1
[IpumeHeHne KPEMHUS H €ro bubmorexa OK
66 P P https://m.edsoo.ru/393cdac0

coenuHeHuil. CTeKJI0, ero MojiyueHue,

https://m.edsoo.ru/5823cefb
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BUJBbI CTCKJIA

67 Pemtenue 3amad pa3anyHbIX TUIIOB buGnnorexa [IOK
A8t p https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 0000IICHIE 3SHAHUI bubmuorexa [JOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KonrponbHas paboTa o teme bubmmoreka [LIOK
"HemeTtamier" https://m.edso0.ru/d0484c76
70 AHanm3 pe3yJbTaToB KOHTPOIBHOM bubnmoreka [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7e9510
[TosnoxeHne MeTauIoB B
[Tepuoanyueckoii CUCTEME XUMHUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa HOK
’ B https://m.eds00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAIUIOB
O0wmue husndecKue CBONCTBA
72 MeTI:nnoq; I[TpuMeHeHre METAILIOB B bubmorexa [IOK
- 1P https://m.edso0o.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetaiioB. Kopposus bubnmnoreka [IOK
METAJJIOB https://m.edso0.ru/42b872e3
74 Perttenuie 3amau pa3anyHbIX TUIIOB Bubmorexa HOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKUN DAL HAOPSHKESHUH
75 MeTaJ'IJI'I)OB Oomne CHOF())O%[H nole €HUSs bubmmorexa [OK
- o i https://m.edsoo.ru/94eb377a
METAJIJIOB
O6mas xapakTepucTrka Metamuion |A-
76 rpynisl [leppoauyeckoit cuctemsl bubnnorexa [HOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mony4eHue, Gu3nyeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC
IIPOCTBIX BEIIECTB U UX COCI[I/IHGHI/Iﬁ

O6mas xapakrepuctrka metaiios |A-
rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bu6mmoreka [IOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN

78 JKEcTKoCTh BOJIBI M CITOCOOBI €& bubmnoreka LIOK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 ANIOMUHU: TTOJTydeHue, (GU3UIECKHUE U bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmMpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHU/IA aJTIOMHUHMS, bubnuoreka [IOK

80
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHEHHE

81 Pemenue 3ama4 pa3nMuHbIX THIIOB
ITpakTuyeckas padora Ne 7. Pemenue

82 AKCTIIEPUMEHTAIIbHBIX 33]1a4 TIO TEME bubmmorexa [IOK
" P 8 " https.//m.edsoo.ru/27a4af43

MeTaJibl TJIaBHBIX MTOATPYIIT

OO1as xapaKTepUCTHKA METAIJIOB

83 no6ouHbIX noarpynn (b-rpymnm) bubnuoreka LIOK
[Iepnonnueckoi CUCTEMBI XUMUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
Ou3nyecKue U XUMHIECKHE CBONCTBA

84 XpoMa M €ro COEINHEHN, UX bubmorexa LIOK

P ’ https://m.eds00.ru/9911bef3

MIpUMEHEHHE

85 Baxuerime coeuHeHUsT Mapratiia. bu6mmorexa [IOK
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IlepmaHranar kanus, ero
OKHCJINTENIbHBIE CBOICTBA

https://m.edso0.ru/039d69c8

dusnueckre U XUMHUYECKHUE CBOMCTBA

Bu6mmoreka [JOK

86 JKesesza v ero coenuHeHui. [loayuenne
A - https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CIIJIaBOB JKelie3a
du3znueckne 1 XUMHISCKHIE CBOMCTBA
87 MeENU U €€ COeqUHEHUI, NX buGnnorexa [JOK
’ https://m.edso0.ru/2bc0fo54
MIPUMCHECHHE
du3nyeckne 1 XUMHISCKHIE CBOMCTBA
IIMHKA ¥ €r0 COSAUHEHUH, UX bubmnoreka LIOK
88
IIpUMEHEHHE. [ NIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[Tpaktuyeckas padora Ne 8. Permenne
bubmuorexa [JOK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertaibl TOOOYHBIX MOATPYII
90 Pemenue 3amad pa3InuHBIX THIIOB bubmorexa [IOK
Aatp https://m.edso0.ru/a8b83d83
O06001IeHre B cuCcTeMAaTH3aIs
91 HM3YYSHHOTO MaTepHasa o TeMe bubmorexa TIOK
" Y " P https://m.edsoo.ru/e91fe975
Mertamisl
92 KonTponbHas pabora 1o teme bu6nuoreka LIOK
"MeTtambr" https://m.edso0.ru/83f63ea3
AHanus pe3yapTaToB KOHTPOJIBHOM bubnnorexa [IOK
93
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumuu B o0ecrieueHun
94 YCTOWUYMBOIO pa3BUTHS YEJIOBEUYECTBA. Bbu6nmuoreka [JOK

IlonsTue o HAayY4YHBIX MCTOJaxX
HUCCICI0OBAaHUs BCUICCTB

https://m.edso0.ru/080fe1f0
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HaquLIe IIPpUHOMIIBI OpraHru3alun
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6mmoreka [IOK

95 1
[IpombliieHHBIE CIIOCOOBI TOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHUINNX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKPY’KaIOIIEH CPEJIbl U €ro 1 bubmmorexa [OK
Pyarott e https://m.edso00.ru/9f11bf51
MOCJIEACTBHUSA
97 XUMHS ¥ 3JI0POBBE YEIIOBEKa. 1 Bu6moreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
08 Xumust uiu. Poias xumuu B 1 bubmuorexa [JOK
obOecIieueHny MUIIEBOM OE30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubnumoreka LIOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHeiime
100 CTPOUTEINLHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa LOK
p PYKH https://m.eds00.ru/61e69003
MaTepHaIbl
XHUMHUS B CEILCKOM XO3SICTBE.
101 Opragn4ecKkue 1 MUHEPAITLHEIE 1 bubmorexa HOK
p p https://m.edso0o.ru/fd39587d
yn00peHus
102 CucreMaruzanus ¥ 00001e e 3HaHUH 1 bu6nmmoreka [IOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOBTIIO 102

[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

Epemun B.B., Ky3pmenko H.E., Tepenun B.W. u apyrue; noa peaakuuei

Jlynuna B.B. Xumus; yrioyonennoe ooyuenue. 10 knacc. [Tpocsemnienue, 2022

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA

Xumus. Yrioyonenusnii ypoBeHs. 10 kimacc. Metoandeckoe mocodue;
aBTopsl: ['abpuensa Oner Cepreesuu, OctpoymoB Urops ['enHaabeBuy.
Xumust. YrinyOneHHblld ypoBeHb. 11 kimacc. Meroanueckoe nocooue;

aBTopsl: ['abpuensan Oner Cepreesuy, OctpoymoB Urops ['eHHagpeBrY.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M1 PECYPCbI CETU
HMHTEPHET

https://resh.edu.ru/
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