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HOACHUTEJBHAS 3AIIUCKA

PaGouass mporpamMma Mo XWUMUU Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe @enmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit ®Deneparun», TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS
dbenepaibHON  00pa3oBaTENbHOW MpPOrpaMMbl cpeaHero obmiero oo6pazoBanusa(DPOIl
COO), mpencrapieHnbix B deepaibHOM rocyAapCTBEHHOM 00pa30BaTEILHOM CTaHAApTe
COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4deOHOro mnpeaMera «XuUMUS» B
oOpasoBarenbHbIX opranu3anusx Pocculickoit ®exnepanvu, peanu3yromUX OCHOBHBIC
oOpa3oBareNibHbIE TPOrpaMMbl, M OCHOBHBIX TOJIOkKeHUH «CTpaTeruu pa3BUTHUS
BocriutaHusi B Poccuiickoit ®enepanmu Ha nepuon no 2025 roma» (Pacmopspxkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMusl Ha ypOBHE YIiayOJEHHOTO H3y4YeHHUs 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanusi ydamuxcs 10-11 kmaccoB. M3ydeHnue mnpenmera,
peanu3yeMoe B YCIOBHSIX AUPPEPEeHIUPOBAHHOTO, MPO(PUILHOr0 0OyYeHHs, MPU3BAHO
obOecrieunTh 0011€00Pa30BATENbHYI0 W OOIIEKYJIBTYPHYIO IOJTOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJISl aalTallud UX K OBICTPO MEHSIIOUIMMCS YCJIOBUSIM >KU3HH B
COIIMYME, a TakkKe IJs MPOAODKEHUS OOy4YeHHUs B OpPraHu3alusax MpoQecCHOHATBHOTO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJISIETCSL OTHON U3 MIPUOPUTETHBIX JTUCITUTIINH.

B mporpamme mo XxumuM Ha3Hau€HHUE TpeaAMeTa «XUMHUS» IOJIYy4YaeT MOJIPOOHYIO
WHTEPIIPETALNIO B COOTBETCTBUM € OCHOBomoJararomumu nojoxenusmu GI'oC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEpkKaHUsA, PE3yJIbTaTOB O0y4YeHUs U TPEOOBaHHMM K
YPOBHIO TMOATOTOBKM BBITYCKHUKOB. (CBHUJIIETEIILCTBOM TOMY SIBIIIOTCA CIEAYIOLINE
BBITIOJIHAEMbIE TTPOTPAMMOM 110 XUMHUH (HYHKITUU:

e UH(pOPMALMOHHO-METOIUYECKAs], pealn3alnsi KOTOpoil obecreuynBaeT Mory4eHue

MIPEICTABICHUS O LIENSAX, COAEPKaHUU, OOIIEH cTpaTeruu 00y4YeHusl, BOCIUTAHUS
U pPa3BUTUS OOYYalOIIMXCS CpeACcTBaMHU TNPEIMEeTa, H3y4aeMoro B paMmKax
KOHKPETHOTO MTpoQuIs;

e OpraHU3allMOHHO-TUIAHUPYIONIAsi, KOTOpas MpEeayCMaTPUBAECT  OIPECIICHUE:
INPUHIMIIOB CTPYKTYPUPOBAHUS U TOCIEAOBATEIIBHOCTH H3Yy4YEHUS Y4eOHOro
MaTepHuana, KOJIMYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTEPHCTHK; MOIXO0J0B K
(hOpMHUPOBAHUIO COIEPKATENBHON OCHOBBI KOHTPOJISL U OLIEHKU 00pa30BaTeNIbHbBIX
JOCTIDKEHUM 00YYarolmuXcsi B paMKaX MTOTOBOW aTTecTanuud B (opMe eIMHOTO
rOoCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAaE€T HMHBAPUAHTHOE NPEIMETHOE COJEp)KaHHe, O0sA3aTeNbHOE IS
U3YYCHUSI B paMKax OTACNbHBIX Npoduiield, mpeaycMaTpruBaeT pacripeeieHine 1
CTPYKTYpUpOBaHME €ro IO  KjaccaM, OCHOBHBIM  COJEp>KaTeIbHbIM
JUHUSM/pasnienaM Kypca;



e HaT TpPHUMEpPHOE paclpeqeeHne Y4eOHOro BpPEMEHH, PEKOMEHIyeMOro s
U3Y4YCHUS OTICITBHBIX TEM;

e IMpe/UIaraeT NPUMEPHYIO MOCIEA0BATEIBHOCTh U3yYEHUsI y4eOHOTO Marepuana ¢
y4€TOM JIOTMKM TOCTPOCHMSI Kypca, BHYTPHUIPEIMETHBIX U MEKIPEIMETHBIX
CBSI3EH;

e AT METOAMYECKYIO WHTEPIpETAIMIO Ieied U 3a/Jad M3yueHHUs IpeiMeTa Ha
yIIyOIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIHETO
oOmiero  oOpa3oBaHMs, COJAEPKATEIbHOW  XapaKTEPUCTHKU  IIAHUPYEMBbIX
pe3yibTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTENbHOW MPOTrpaMMbl  CpPETHETO
oO1mrero o0pazoBanus (JJUYHOCTHBIX, METAIIPEAMETHBIX, MPEIMETHBIX), & TAKXKE C
y49éTOM OCHOBHBIX BUJIOB y4e€OHO-TIO3HABATEIBHBIX JACHCTBUN 00YyYaromerocs mo
OCBOCHHIO COJIEpP KaHMs IPEeIMETA.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B TMporpaMMe [0 XHUMHH MPETyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ O0y4Y€HHEeM XMMHH Ha YPOBHE OCHOBHOTrO 0OIero oOpa3oBaHus. 3a
npejeiaMyu  yCTAaHOBJIEHHOW MPOTpaMMOM MO XUMHUHM 00s3aTelbHON (MHBapUaHTHOM)
COCTaBISIIONIEH COAepKaHUsl y4eOHOro mpenMera «XHUMHS» OCTAa&TCS BO3MOXKHOCTD
BBIOOpPa €ro BapHAaTHBHOW COCTaBIIONICH, KOTOpas [OJDKHA OMpenessThCs B
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOT'O MPOQ U OOyUESHHUS.

B cootBercTBUM ¢ KoHIENnTyanbHbIMU nojoxeHussMu GPI'OC COO o Ha3HayeHUU
npeaMeToB 0a30BOro M YriayOJE€HHOro ypoBHEW B cucteMe auddepeHInpoBaHHOTO
00yueHHUsI Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHUsS XUMHS Ha YpOBHE YriayOJIEHHOTO
U3YYCHUS HAMpaBJIeH HA pealU3alUi0 MPEEeMCTBEHHOCTH C TMOCJEAYIOUUM 3TaroM
MOJIYYCHHUS] XUMUYECKOTO 00pa3oBaHUsl B paMKaX M3yUEHHUs CHEIUATbHBIX €CTECTBEHHO-
HAyYHBIX W XMMHUYECKHX JIUCIMIUIMH B By3aX W OpraHu3alusix CpeIHEro
npodeCCUOHAIBHOTO 00pa3oBaHusl. B 2Toi CBsA3M H3ydeHHE TMpeaMeTa «XUMUsH»
OpUEHTHUPOBAHO TPEMMYIIECTBEHHO Ha PACIIMPEHHE M YTIIyOJICHWE TEOPEeTUYECKOW H
MPAKTUYECKONH TOATOTOBKM OOYyYaroluxcsi, BBIOPABIIMX OMPEACNEHHBIN  TpoduIb
oOy4yeHHsi, B TOM YHCIE C MEPCHEKTHUBOM TMOCIEAYIOMIET0 MOJIYYCHUS XUMHUYECKOTO
00pa3oBaHus B OpraHu3anusx npodeccuoHanbHOro 00pazoBanus. Hapsny ¢ aTuMm, B cBeTe
tpeboBannii PI'OC COO kK mnjnaHupyeMbIM pe3yibTaTaM OCBOEHUS (enepaibHON
00pa3oBaTeNbHOM MpPOrpaMMbl CPEIHET0 OO0IIero oOpa3oBaHUs HM3y4YEHUE TNpeaMeTa
«XuMus» OPUEHTUPOBAHO TAKXKE€ HA PEIICHHWE 3a7a4 BOCHUTAHUS U COLUAIBLHOTO
pa3BUTHS OOydYaroImuxcs, Ha (HOPMUPOBAHHME Yy HUX OONICHMHTEIICKTYaTbHBIX YMCHH,
YMEHUM palMOHAIU3AIMU Y4eOHOro TpyJa U OOOOIIEHHBIX CIIOCOOOB JACSATEIHLHOCTH,
UMEIOIINX MEXTUCIMIUIMHAPHBIN, HaIPEAMETHBINA XapaKTep.

CocTraBnsomuMu  TIpeAMeTa «XUMHUS» Ha YPOBHE YIIYOJIEHHOTO U3YYCHUS
SBJITFOTCSL YTyOn€HHbIE Kypchl — «Oprannueckas xumus» u «OO01as 1 HeopraHudeckas
xumus». llpu ompeneneHnyn TMOAXOAOB K OTOOpPY W CTPYKTYPHOM OpraHu3aivu



COJIEpKaHUS ATUX KYpCOB B IpOrpaMMe 0 XMMHUU 32 OCHOBY NMPUHATHI oj1okeHuss PI'OC
COO o paznnuuax 6a30BOro u yriyOoa€éHHOro ypoBHEH U3yUeHUs MTpeIMeTa.

OcHoBy cojzepxanusi KypcoB «Opranudeckasi xuMusi» U «OO0I11as 1 HeopraHudeckas
XUMUSD» COCTABIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUNA M YMEHHH, OTHOCAIIUXCA K
0a30BOMY YpOBHIO M3YYEHHS IpeaMeTa. JTa CHCTeMa 3HAHUW MOJIydaeT OIpeaesiEHHOE
TEOPETUYECKOE JTOMOJHEHHUE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN
00BEM (hakTONOrHUECKOro MaTtepuana. Tak, Ha yriayOJIEHHOM ypOBHE M3YUYCHHS TIpeaMeTa
obecrieueHa BO3MOXXHOCTb 3HAYUTEJIBHOIO YBEJIMYEHUS OOBEMA 3HAHUNA O XMMHUYECKHX
DJIEMEHTaX M CBOWCTBaX HMX COCIMHEHUA HA OCHOBE pACIIMPEHUS M yriayOJeHus
NPEACTABICHUM O CTPOCHHM BEIIECTBA, XUMHUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
OPOTEKaHUSl pPEAKUUH, pACCMATPUBAEMBIX C TOYKH 3PEHHUS XMMHYECKOW KUHETUKH U
TepMOAVHAMUKH. H3ydeHHne mNepuoauveckoro 3akoHa u lleproanydeckor CHCTEMBI
XUMHUYECKUX DJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX
IPEJICTaBICHUAX O CTPOCHMM aroma. XHMHUECKas CBSI3b OOBACHSETCA C TOUKH 3PEHMS
HPHEPreTUYECKUX HM3MEHEHUM Npu €€ o0pa30BaHMM M Pa3pyLICHUU, & TaKXKE C TOUYKHU
3peHHs MEXaHuU3MOB €€ oOpa3oBaHus. V3ydyeHHe THUIIOB pEaKkUHi JOMOJHSAETCA
(GOopMHpOBaHHWEM MPEACTABICHUN 00 >3JIEKTPOXMMHUYECKUX MPOLECcCaX M DIIEKTPOJIH3E
pacIuiaBoB M pacTBOPOB BELIECTB. B Kypce OpraHn4eckod XWMHH IIPH PACCMOTPEHHH
PEaKUMOHHON CIOCOOHOCTH COEIMHEHUM Yyzensercs ocoboe BHUMaHHUE BoIpocaM 00
ANIEKTPOHHBIX 3(P(eKTax, 0 B3aMMHOM BIHMSIHUU aTOMOB B MOJIEKYJIaX W MEXaHU3Max
peaKuuii.

Oco0oe 3HaueHuEe MMEET TO, YTO Ha COJECpP)KAHUE KYpCOB XHMMHUHU YIIIyOJIEHHOTO
YPOBHSL M3y4Y€HHUS ISl KJIAaCCOB OMNpENeNEHHOro mnpoduis (riaaBHbIM O0pa3oM Ha HX
CTPYKTYpPY M XapakTep AOMOJHEHHH K OOIIeH crucTeMe MPEeIMETHBIX 3HAHHMI) OKa3bIBAIOT
BJIUSIHUE CMEXHbIE NpeaMeThl. Tak, Hampumep, B COAECpPKAHUU MpeaMeTa sl KIAcCOB
XUMUKO-(U3MUECKOTro Mpoduis OoNbIIOe 3HAYEHHE OYIyT MMETh 3JIEMEHTHl Y4eOHOro
MaTepuaia rno oduieil xumun. [Ipu u3yueHuu npeameTa B IaHHOM Cllyyae akLEHT OyJeT
cienaH Ha OOUIHOCTh METOJOB IMO3HAHUS, OOLUIHOCTh 3aKOHOB U TEOpUH B XUMHUU U B
¢dbu3uKe: aTOMHO-MOJIEKYJIsipHasi TeOopusi (MOJICKYyJisipHasi Teopus B (DU3MKE), 3aKOHBI
COXpaHEHUs1 MAcChl U DHEPTUH, 3aKOHbI TEPMOJUHAMUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUH BEILECTB U JPYToe.

B TO ke Bpems B colep)kaHUU MpeAMEeTa s KJIacCOB XHMMHUKO-OMOJIOTHYECKOIro
npo¢uis OonblIMK yOenbHBIA Bec OyIeT MMETh opraHuudeckas xumus. B sTtoMm ciydae
MPEIOCTABISACTCS BO3MOXKHOCTD ISl 00Jiee OOCTOSITENIBHOIO PACCMOTPEHUSI XUMHUYECKOU
OpraHu3allMi KJIETKH KaK OHMOJOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K
npuUMepy, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JHUOUABI, OCJKH, YTIEBObI,
HYKJIEUMHOBBIE KHCIOTBI W Jpyrue. [Ipm 3TOM 3HaHHMSA O COCTaBE M CBOMCTBAX
IIPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYXKAaT OCHOBOWM JUIA
U3Y4YEeHUs CYIIHOCTHU MPOLECcCOB (DOTOCUHTE3A, IbIXaHUs, MUILIEBAPEHHUS.



B mtane ¢popmupoBaHusi OCHOB HAYYHOTO MUPOBO33PEHMS, OCBOCHHS OOIIEHAYIHBIX
METOJ/IOB TIO3HAHWS W OIbITAa MPAKTHYECKOTO MPUMEHEHWs HAyYHBIX 3HAHWM W3y4YeHUE
npeaMeTa «XUMEs» Ha YIUIYOJIEHHOM YPOBHE OCHOBAaHO Ha MEXKMIPEIMETHBIX CBS3SIX C
y4eOHBIMU TIPEIMETaMH, BXOJSIIIMMH B COCTaB MPEAMETHBIX oOiactel «EcTecTBEeHHO-
Hay4YHBIC TTPEIMEThI», «MaTemaTtuka u nHhopMaTHKa» 1 «PyCCKU SI3bIK U TUTEpATypay.

[Ipu m3ydyeHnn yuyeOHOTO mpeaMera « XuMus» Ha yriayOJaEHHOM YpOBHE TakkKe, Kak
Ha YpPOBHE OCHOBHOTO W CpeAaHero obmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3adadei
NIEPBOCTENIEHHON 3HAYUMOCTH SIBJISIETCA (POPMHUPOBAHUE OCHOB HAYKH XMMHH KaK 00JIaCTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYCCKOW JEATETLHOCTH YeIOBeKa W OJHOTO W3
KOMIIOHEHTOB MHPOBOUW KyNbTyphl. PereHue 5Toil 3amauum Ha yriayOJnEHHOM ypOBHE
U3yYEHHUS MIpeIMeTa MperoaraeT peaJn3auio Takux eme, Kak:

dbopMupoBaHUE  TPEACTaBICHUI: O  MaTepUATbHOM  €IWHCTBE MM,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJICHUW MPUPOABI, O MECT€ XHUMHHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ Beaylled posih B 00ECleYEeHUU YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTUUECKOM, FHEPTETUUECKON 1
MUIIEBOM OE€30MaCHOCTU, B PA3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieyeHun palMOHATILHOTO
MPUPOOTOIb30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHHUS U OOMLIEH KYJIbTYpbI
YeJIoBeKa, a TakKKe OJKOJOTHYECKH OOOCHOBAHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;

OCBOCHHME CHUCTEMbI 3HAHUM, JIEKAIIMX B OCHOBE XUMHYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: (PyHIaMEHTAJbHBIX MOHSATUN, 3aKOHOB U
TEOPUN XUMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUU BEILIECTBA HA Pa3HBIX
YPOBHSIX ~—  aQTOMHOM, HOHHO-MOJICKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O
TEPMOJMHAMHYECKUX W  KUHETUYECKMX  3aKOHOMEPHOCTSX  MPOTEKaHUs
XUMHUUYECKUX PEAKIUA, 0 XMMHUYECKOM PAaBHOBECHHU, PACTBOpaxX MU AMCHEPCHBIX
cUcTeMax, 00 OOIIMX HAYyYHBIX MPUHIIMIIAX XUMHUECKOTO MPOU3BO/ICTBA;
dbopmupoBaHue y OOyYaromMXCs OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMUUYECKUX 3HAHUHN JJIs1 OOBSICHEHUS KIIOUEBBIX WJEH U MpoOsiemM
COBPEMEHHOU XHUMHH, N1 OOBSICHEHUSI U MPOTHO3UPOBAHUS SIBICHUN, UMEIOLITUX
€CTEeCTBEHHO-HAYUYHYIO MPUPOJYy; TPAMOTHOTO peIlIeHUs] MpoOJeM, CBS3aHHBIX C
XAMHWEN, NPOTHO3UPOBAHMS, aHAIM3a W OLEHKU C MO3ULMUH 3KOJIOTMYECKOU
0€30MacHOCTH TOCHENCTBUM OBITOBOM W TPOU3BOJCTBEHHOW JEATEIHLHOCTH
YEJIOBEKAa, CBSI3aHHOM C XHMMHUYECKAM MPOU3BOJICTBOM, HCIIOJb30BAHUEM U
nepepadoTKOMN BEIECTB;

yrayOneHne mpeCcTaBIeHU O HAyYHBIX METOJIaX MO3HAHMS, HEOOXOAUMBIX JIJIs
MpUOOpPETEHUS YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB M OOBSICHEHUS
XUMHUYECKUX SIBICHUWA, UMEIONMX MECTO B TMPUPOJAE, B MPAKTUYECKOU
JESITETbHOCTH ¥ TTIOBCETHEBHOM KU3HMU.



B mnane peanuzanuu mepBOOYEPETHBIX BOCHUTATENBHBIX M PA3BUBAOIMIMX (YHKIIHHA
IIEJIOCTHON CHCTEMBI CPEHETO OOIIeT0 00pa3oBaHUs MPU U3YyUYECHUU MPEIMETa « XUMHUSI
Ha yrayOn€HHOM ypOBHE OCOOYI0 aKTyaJhbHOCTh MPHUOOPETAIOT TaKWe e W 3a7adH,
KaK:

e BOCINHUTaHHE YOEKIEHHOCTU B MO3HABAEMOCTH SIBIICHUNM TPUPOJbI, YBAXKEHUS K
MPOIIeCCY TBOPYECTBA B 00JIACTH TEOPETHUUCCKUX U MPUKIATHBIX HCCICIOBAHUHN B
XUMUH, (GOPMHPOBAHWE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

e pa3BUTHE MOTUBALIUU K OOYYEHHIO U TTO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CaMOBOCTIMTAaHUIO HA OCHOBE YCBOEHUS 0OIIEYEIOBEYECKHUX IIEHHOCTEH;

e pa3BUTHE II03HABATCIIBHBIX WHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHUX
CIIoCOOHOCTEHW 00yuaromuxcs, GOpMUPOBAHNE Y HUX CO3HATEIHHOTO OTHOIICHHUS
K caM00Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIIEIIHON
npoecCHOHaNbHON W OOIIECTBEHHOW  JCSATEIBHOCTH,  OTBETCTBEHHOTO
OTHOIILIEHHS K CBOEMY 37I0POBbIO U TOTPEOHOCTH B 3T0POBOM 00pa3e KU3HU;

e (opmMupoBaHuEe yMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIOTIONL30BAHMS, PA3BUTHE
AKOJIOTMYECKON KYJIbTYpbl, MPUOOPETEHUE ONbITa OOIIECTBEHHO-IOJIE3HON
HKOJIOTUYECKOM eI TeIbHOCTH.

OO111ee YKCII0 YacoB, MPEAYCMOTPEHHBIX ISl U3YyUYEHUS XUMHUH Ha YTIIYOJICHHOM YPOBHE
cpeaHero oobmiero oopa3zoBanus, coctasisier 272 vaca: B 10 kinacce — 136 yacoB (4 yaca B
Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIIO).

COAEPKAHUE OBYUEHUS
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHMYECKOl XUMMH.

[IpeameT W 3HaYeHUE OPTraHUYECKOW XHMHUH, MPEACTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCIUHECHUM.

DJIEKTPOHHOE CTPOCHUE aToMa yriiepoa: OCHOBHOE U BO30YXIAEHHOE COCTOSHUS.
BaneHTHble BO3MOXXHOCTM aTroMa yrjepoaa. XUMHYECKass CBS3b B OPraHUYECKUX
coeAuHEHUsIX. Tumbl THOpUAM3ALUM AaTOMHBIX oOpOuTalie yriepona. MexaHU3MBI
o0pa3oBaHMsl KOBAJCHTHOW CBsi3u (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). THUIIBI
MEepPEeKpPhIBaHUSI aTOMHBIX opOuTanei, 6- u m-cBsi3u. OnuHapHas, NBOWHAS W TpOWHas
cBs13b. CriocoObl pa3pbiBa CBsI3el B MOJIEKyJaxX oOpraHudeckux BemiecTB. [loHsitue o
CBOOOJHOM pajuKaje, Hykiaeoduie u aneKkTpodure.

Teopust cTpoeHusi opraHnueckux coeauHeHnii A.M. byTiepoBa W COBpEMEHHBIE
NPEACTABICHUSI O CTPYKType MOJEKYJd. 3HAYEHUE TEOPUU CTPOCHUSI OPraHHYECKUX
coenHEeHU. MoneKysipHple U CTPYKTypHbIe (QopMynbl. CTpyKTypHBIE (POPMYIIBI
pa3JIMYHBIX BUJOB: Pa3BEPHYTAs, COKpAIlEHHAas!, CKeneTHasA. M3omepus. Buabsl usomepuu:



CTPYKTypHasi, IPOCTPAHCTBEHHAsL. DIEKTPOHHBIE 3PPEKTh B MOJEKYJaX OPraHUYeCKUX
COeMHEHUH (MHAYKTUBHBIA U ME30MEPHBIN A(P(HEKTHI).

[IpencraBinenne o KkiaccupuKauu OpraHudeckux BemiecTB. [lonstne o
dbynkuuonansHOM rpymnmne. [omornorus. ['oMmonorumdeckue psabl. Cucrematnueckas
HOMeHKIaTypa opranndeckux coeaudHeHuid (IUPAC) wu  TpuBmanbHble Ha3BaHUs
OT/EJIbHBIX ITPEACTABUTEIICH.

OcobenHoctn W KjIacCU(pUKAIUS OpPraHUYECKUX  peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE ~ METOABl M3YYEHUs BEIIECTB W HUX [PEBPAICHUN:
O3HAaKOMJIEHHE C o0pa3llaMd OpPraHMYeCKUX BEUIECTB U MaTepuallaMd Ha MX OCHOBE,
ONBITBl 10 MPEBPALICHUIO OPraHWYECKUX BEIIECTB IpPU HArpeBaHuu (IJIABJICHHUE,
oOyraMBaHUE U TOPEHHE), KOHCTPYHPOBAHHE MOEIICH MOJIEKYJl OPTaHMYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanpl. ['omMonormdeckuil psii ankaHoB, obmias ¢opmMmysa, HOMEHKIaTypa u
M30Mepus. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN alKaHoB, SP°-
ruOpuIM3alysl aTOMHBIX opOuTanei yriepojaa, 6-cBsi3b. OU3NUECKUe CBOMCTBA aIKAHOB.

XHWMHUYECKHE  CBOMCTBA  QJKaHOB: pPEAaKUUU  3aMEIIEHUS, HW30MEpPHU3aLNH,
NETHIpUPOBaHus, LMKIM3alWNA, NUPOJu3a, KpekuHra, ropeHus. llpencraBieHue o
MEXaHU3ME peaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs ¥ TPUMEHEHUE aIKAHOB.

[uknoankanel. OO6mas ¢opmyna, HoOMeHKiIarypa U wuzomepud. OcoOeHHOCTH
CTPOCHHUSI M XUMHUYECKHMX CBOMCTB MaibIX (LUKJIONPOINAH, IUKIOOYTaH) M OOBIYHBIX
(IMKJIONIEHTaH, IMKJIOreKcaH) MUKIoanKaHoB. CrocoObl TOJNYyYeHUS W TIPUMEHCHHE
LUKJIOAJIKAHOB.

Ankenbl. ['omMoyiorMYEeCKH psa  alkeHoB, oOm@as GopMyna, HOMEHKJATYypa.
DIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJKE€HOB, SP>-THOpHau3anus
aTOMHBIX opOuTaneil yriaepoaa, 6- U m-cBsi3u. CTpyKTypHass U reomerpuyeckas (1uc-
TpaHc-) uzomepusi. duznueckue CBOICTBA ATKEHOB. XHWMHYECKHE CBOWCTBA: pEaKUUU
OPUCOCIMHEHUS, 3aMEIICHHUs] B O-TOJOKEHUE MPU JABOWMHOW CBS3M, MOJUMEPHU3ALUU U
okuciienus. lIpaBuno MapkoBHHKOBa. KadecTBEeHHbIE peEakIMu Ha JBOMHYIO CBS3b.
CrocoObl OJTy4eHHs U IPUMEHEHUE aJTKEHOB.

Anxaguensl. Knaccudukauus ankaaueHoB  (CONpshKEHHBIC, H30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOCHHUS M XUMHUYECKHUX CBOICTB
CONPSDKEHHBIX IUEHOB, 1,2- u 1|4-ipucoenuuenue. [lommmepusanus CONpsKEHHBIX
nueHoB. CriocoObl MOTYy4YEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunpl. ['omonoruueckuii psj ajikuHOB, o0ImIas Qopmyia, HOMEHKIaTypa u
U30MepUs. OJEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AQJIKUHOB, Sp-
ruOpuau3anys aTOMHBIX opoOuTtaneir yriaepoga. Dusnyeckue CBOWCTBA ATKHHOB.
XUMHUYECKHE CBOMCTBA: pEaKUUW NPUCOCAUHEHUsS, JHUMEpPU3ALMH W TPUMEPHU3ALINH,



OKHCJIEHUA. KHUCIOTHBIE CBOMCTBA QJIKMHOB, HMMEIOIIHUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peakiMM Ha TPOWHYIO CBsA3b. CHOCOOBI TOMY4YEHUS U TPUMEHEHUE
AJIKWHOB.

ApomaTtudeckue yriaeBoAoponbl (apeHsl). ['oMosiormueckuil psii apeHoB, oOIas
dbopmyna, HOMEHKIIaTypa U H30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJTbI OeH301a. DU3HUECKUE CBOMCTBA apeHOB. XMMUYECKHUE CBOMCTBA OCH30J1a U €T0
TOMOJIOTOB: PEAKLUHUH 3aMelIeHUs] B OE€H30JbHOM KOJBLE M YIJIEBOJOPOJHOM paJUKale,
peakiuy TMPUCOCAUMHEHUS, OKHUCJIEHHEe TromoyioroB OeHzona. IlpencraBienue 00
OPUEHTUPYIOIIEM JCHUCTBUU 3aMeCTUTENIe B OEH30JIbHOM KOJIbLIE Ha MPUMEPE alKUIIbHBIX
paauKanoB, KapOOKCUJIIBHOW, THUIPOKCUIBHOM, aMWUHO- U HUTPOTPYIIbI, aTOMOB
rasioreHoB. OcOoOEHHOCTH XMMHYECKUX CBOMCTB crTupoia. llomumepusamus cTuposa.
Crioco0blI osTyueHus: ¥ MPUMEHEHUE apOMATUYECKUX YTIIEBOJIOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsHble Ta3pl. Hedth u e€ mnpoucxoxkaeHwue.
KamMeHHbI yronp MW mOpoaykTel ero mnepepadbotku. CnocoObl mnepepaboTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMHUYECKHI, KaTAIUTUYECKHT), pUPOPMHUHT, THpon3. [IpoayKTsl
nepepaboTKu He(PTH, UX IPUMEHEHHUE B POMBIIIJIEHHOCTH U B OBITY.

['eneTnyecKas CBSI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DIEKTPOHHOE CTPOCHHE TraJOTEHIIPOU3BOIHBIX YIVIEBOIOPOAOB. Peaknnn 3amenieHus
raJJIoreHa Ha TMJPOKCOTPYIILY, HUTPOrpyIIly, IHaHOIpyIIly, aMHHOIrpynny. JleiicTBue Ha
rajoOreHIPOM3BOAHBIE BOJHOIO M CIMPTOBOTO pacTBopa MENoun. B3ammonencrsue
JUTAJIOTCHAJIKAHOB € MarHueM U [UHKOM. [loHsTHEe 0 MeTa/moOpraHuYecKux
coequHeHMUsX. Mcnonp3oBaHue rajioreHnpou3BOIHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl M3YyYEHHMsI BEIIECTB M WX NPEBPALLECHUN: U3yYEHUE
(GU3MYECKUX CBOMCTB YIJIEBOAOPOAOB (PacTBOPUMOCTH), KAuE€CTBEHHBIX pEaKIUi
YIIEBOAOPOAOB Pa3IMYHBIX KiaccoB (oOecuBeuyrBaHUE OpPOMHOW WM HOJHOM BOJbI,
pacTBopa NepMaHraHara Kajus, B3aMMOJECHCTBHE alleTWIEHA C aMMHA4YHbIM pacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOE OOHApyKEHUE YTiepoJia U BOAOPOJia B OPTraHUUYECKHUX
BEILIECTBAX, [TOJIyYEHHUE ITUJIIEHA U U3YYEHNE €TI0 CBOMCTB, O3HAKOMIICHUE C KOJUICKLIUSAMU
«HedpTtp» 1 «Yromwsy, ¢ oOpa3uaMH MJIACTMACC, KAyYyKOB M PE3UHBI, MOAEIUPOBAHUE
MOJIEKYJ YTIEBOAOPOIOB U raJOTE€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[IpenenbHble OHOATOMHBIE COUPTHL. CTpOeHUE MOJIEKYJ (Ha MpUMEpEe METaHoja U
sTaHosia). ['oMonormueckuit psig, oOmas Qopmyna, H30MepHsi, HOMEHKJIaTypa U
kinaccudukanua. Du3MUecKMe CBOWCTBA  NPENENbHBIX  OJHOATOMHBIX  CIUPTOB.
BonoponHbele CBA3M MEXy MOJIEKYJaMH CIUPTOB. XUMHUYECKHE CBOMCTBA: PEAKLIMHU
3aMEIICHMs], JETUApaTaliy, OKHUCJIECHHs, B3aHUMOJEHCTBHE C OpPraHUYECKUMHU U
HEOPraHWYEeCKUMH KuciaoTamMu. KayecTBeHHas peakuuss Ha OJHOATOMHBIE CITHPTHI.



JleiicTBie 3TaHOJa W MeETaHOJAa Ha OpraHu3M uenoBeka. CHocoObl MOMy4YeHHS U
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie »¢upsl, HOMeHKiIaTypa U wu3zomepusa. OcoOeHHOCTH (U3MUECKHX U
XUMUYECKUX CBOMCTB.

MHoOroatoMHsI€ CIIUPTHI — STHUICHTIIMKOJIb U IIULEepuH. OU3NUECKUE U XUMHYECKUE
CBOMCTBA: peaKlUU 3aMEIECHUs, B3aUMOJIEHCTBUE C OPraHUYECKUMH U HEOPraHUYECKUMU
KHCJIOTaMH, KAaueCTBEHHAs peakluus Ha MHOroaTomMHble cnupthl. lIpencraBienue o
MEXaHU3MEe peakluid HykiaeopuIbHOro 3amelieHus. JleiicTBUEe Ha OpraHu3M YeJOBEKa.
CriocoObl OJTy4YeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJIEKYJIbl, B3AMMHOE BIUSHUE THAPOKCOTPYNIBI U OEH30JbHOTO
anpa. Ousndeckue cBoicTBa (enona. OCOOEHHOCTH XHWMHUYECKUX CBOMCTB (heHona.
KauectBennsle peakuuu Ha ¢(enon. TokcuyHocTh ¢eHona. CrnocoObl MONyYeHHUS H
npuMeHenue gpenona. GenondopmanpaeruaHas CMOa.

KapOoHunbHble COEAMHEHHS — alNbAETUAbl M KETOHBI. ODJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyMIIbl. 'OMOIOrudecKue psiabl allbJErHI0B U KETOHOB, o0mas gpopmyia,
M30MepHUs U HOMEHKIaTypa. Ou3ndyeckue CBOMCTBA AbAETUIOB U KETOHOB. XUMHUYECKHE
CBOWCTBA aJIBJICTUJOB W KETOHOB: PEAKIMM IpUcOoequHEHHs. OKHUCIEHUE albIETUIOB,
KauyeCTBEHHbIE peaklMU Ha anpAeruabl. CnocoObl NOJyYeHUs] U TPUMEHEHUE allbJIeTU/I0B
Y KETOHOB.

OAHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTBI. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHUCIOT. M3oMepus u HomeHkiatrypa. dusznueckue CBOMCTBA
OJIHOOCHOBHBIX ~TPEJEIbHbIX KapOOHOBBIX KHUCIOT. BoAopoaHble CBSI3U  MEXIY
MOJICKyJaMHd KapOOHOBBIX KHCIOT. XHWMHUYECKHE CBOWCTBA: KHCJIOTHBIC CBOMCTBA,
peakuus sTepudUKalm, peakui ¢ y9acTUEM YTIIEeBOIOPOAHOrO paarkana. OcobGeHHOCTH
CBOMCTB MYpaBbHUHOW KHUCIOTHI. [lOHSATHE O MNPOU3BOJHBIX KAapOOHOBBIX KHUCIOT —
CIOXHBIX d3dupax. MHoroobpaszue KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH CBOWCTB
HENpPEJEeNbHbBIX W apOMaTHYECKMX KAapOOHOBBIX KHCJIOT, JUKApOOHOBBIX KHUCJIOT,
TMJIPOKCUKAapOOHOBBIX  KUCHOT. IIpeacraBurenu  BBICHIMX  KapOOHOBBIX  KHCIOT:
CTeapuHOBasi, NaIbMUTUHOBAS, OJIEUHOBAs, JUHONEBAS, NTUHOIEH08As KACIOThl. CIOCOOBI
NOJIyYeHUS] U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuble 5>¢upbl. ['omonornueckuii psng, obOmas ¢opMyna, u30Mepus U
HOMEHKJIaTypa. OU3NYECKHUEe U XMMUYECKUE CBOMCTBA: THAPOJIM3 B KUCION U IIEIOYHOU
cpene.

Kupsi. Ctpoenue, puanyeckue U XMMHUUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B KUCION
U 1enouHoi cpege. OcoOEHHOCTH CBOMCTB JKMPOB, COAEPKAIUX OCTATKU HEMpeIeIbHbIX
KUPHBIX KUCIOT. JKHUpBI B pupoe.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OOmas xapakrepuctuka yriaeBonoB. Kmaccuduxanus yrineBogoB (MOHO-, OU- U
nonucaxapunabl).  MoHoOcaxapuabsl:  IJIOKo3a,  GpPyKTO3a,  TajlakTo3a,  pubdo3sa,



nesokcupubo3a. dusnyeckne CBOWCTBA W HaxoXxiaeHue B mnpupoae. DorocuHTes.
XUMHYECKHE CBOWCTBA IITIOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U albACTUIHOMN TPYIII,
CIIUPTOBOEC W MOJOYHOKHCTIOe OpokeHue. [IpuMeHeHme TIIIOKO3bI, €€ 3HaueHHuEe B
JKU3HENICATEIbHOCTH OpraHu3Ma. Jlucaxapuael: caxaposza, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaromme M HEBOCCTaHABJIMBAIOIINE aucaxapuibl. ['Maponu3 aucaxapuaos.
Haxoxnenne B mnpupoae u mnpumeHenue. llonmmcaxapuibpl: Kpaxman, TJIMKOT€H U
nesttonao3a. CTpoeHre MakpoOMOJIEKYJT Kpaxmaia, IIIMKOreHa U 1esutono3bl. dusnueckue
CBOMCTBa KpaxMmajia W IEJUII0JIO3bl. XMMHYECKHE CBOMCTBA Kpaxmana: THAPOJIU3,
Ka4eCTBEHHAs peakiusi C HoAOM. XHUMHYECKHME CBOWCTBA IUEJUIIOJIO3BI: THUAPOJIU3,
noixyyeHue 3¢GUpoB I1eI0a03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIETK).

OKCIIEpUMEHTAJIbHBIE ~ METOABl  M3YYEHUS BEIIECTB W HUX  [PEBpalllCHUMN:
pAacTBOPUMOCTh PA3JIMYHBIX CIHUPTOB B BOJE, B3aMMOJICMCTBUE O3TAHOJA C HATPUEM,
OKHMCJICHME OJTWJIOBOIO CHOUPTA B aNbICTHJl HA PACKAJIEHHOW MEIHOW ITPOBOJIOKE,
OKHCJICHHE JTWJIOBOTO CHHUpPTa JUXPOMATOM Kaiausi (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIC pEAKIMU Ha aldbAeruabl (C  THUIPOKCHUIOM
muammuHcepeOpa(l) u runpoxcugom menu(ll)), peakums rauuepuHa € THAPOKCHUIOM
menu(1l), xumudeckne cBOHCTBa pacTBOpPa YKCYCHON KHCJIOTHI, B3aUMOJICHCTBUE PacTBOpa
roko3el ¢ ruapokcuaoMm Menau(ll), B3ammogelicTBHe Kpaxmaiga ¢ HOAOM, pEIICHHE
AKCHEPUMEHTANBHBIX 3a7a4d no Temam «CrupTel U (peHosb», «KapOOHOBBIE KHUCIOTHI.
CrnoxHble 3pUpPbD».

A3oTcoaep:xanue OpraHudecKue CoeAMHEeHUs.

AMHUHBI — OpraHMYeCKHE TPOU3BOAHBIC aMmmuaka. Kiaccumdukaius aMHUHOB:
anupaTUIecKue M apOMaTHYECKHE;, IEPBHYHBIC, BTOPUYHBIC W TpeTH4HBbIC. CTpoeHHe
MoOJeKysd, oOmas dopMyna, Hu30Mepus, HOMEHKIaTypa © (U3WYECKHE CBOMCTBA.
XUMUYECKOE CBOMCTBa anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA, aJKUIUPOBAHUE,
B3aUMOJICHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KUCJIOTON. COJTM aTKHMIIaMMOHMSL.

AHUIMH — TpEeJACTaBUTENIb aMMHOB apomaThueckoro psga. CTpoeHHE aHWIMHA.
B3aumHoe BIMsSHHE TPYII aTOMOB B MOJIEKyJie aHUIMHA. OCOOEHHOCTH XUMHYECKHUX
cBoiicTB aHwinHA. KayecTBeHHBIE peakiuu Ha aHWIMH. CnocoObl MOJy4YeHUs |
npuMeHeHue anudaruueckux aMuHoB. [lonydeHue aHuamHa U3 HUTPOOEH30J1A.

AmuHokucnotel. Homenknatypa u wuzomepusa. OTHeNbHBIE TPEACTaBUTEIH (-
AMUHOKMCJIOT: TIUIUH, ajaHuH. Dusnyeckue CBONCTBA aMHUHOKHUCIOT. XHMMHUYECKHUE
CBOWMCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX OpPraHUYECKUX COCTUHECHHM, peaKius
MOJIMKOHJIEHCAIINKM, Oo0pa3oBaHUE TENTUIHOM CBs3U. buosiorudyeckoe 3Ha4YCHUE
aMUHOKUCIIOT. CHUHTE3 U TUIPOJIU3 TIETITU/IOB.

benku kak npupoanbie noauMepsl. [lepBuyuHas, BTOpUYHAs U TPETUYHAST CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OCJIKOB: THAPOJIH3, JCHATYpaIlisl, KAYeCTBEHHBIC PEaKITUU
Ha OCJIKH.



OKCHepUMEHTANIbHBIE METO/IBI U3YUYEHUS BEUIECTB U UX MPEBPALLICHUI: PACTBOPEHHE
OenkoB B BOjJE, JACHaTypalus OENKOB IMPH HarpeBaHUHU, I[BETHBbIE PEAKIMH Ha OesKw,
pElIeHNE SKCHEPUMEHTAIBHBIX 337a4 M0 TeMaM «A30TcoJepiKallue OpraHuyecKue
COEIMHEHMSI» U «Pacno3HaBaHue OPraHUYECKUX COCTUHEHUI.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUH: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3aLUN, CPEAHIS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — IOJIMMEpHU3aLuUs U
IIOJINKOHICHCALIHSL.

[Tomumepuble  matepuansl.  IlmactMaccel  (MOMMATWIEH,  MOJUIPOIMIIEH,
NOJINBUHWIXJIOPU, MOJIUCTUPOIL, MOJIMMETHJIMETaKpUJIAT, NOJINKapOOHATHI,
nonudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MiIacTHKa.

DnacToMepbl: HaTypalbHbIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HarypaibHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl crnenualbHOrO Ha3HaueHus (Te(dIOH, KeBiap, 3JIEKTPONPOBOISALINE
HOJIUMEPBI, OMopazaraeMble MOJIUMEpHI).

OKCIEpPUMEHTAIBHBIE  METOJABl  M3Y4YEHUS BEIIECTB M HMX  IPEBpalICHUIL:
O3HAaKOMJIEHME C oOpa3laMH TPUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB, PEIICHHE HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMme «Pacno3HaBaHue 1uiacTMacc U
BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenune momnexkyyispHOM (HOpMyJbl OPraHUYecKOro COEIMHEHUS! MO MacCOBBIM
JOJIIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAXOXXJIEHUE MOJEKYJSIPHONH (HOpMyIibI
OpraHUYEeCKOTO COEAMHEHUsS Mo Macce (00bEMY) MPOAYKTOB CTOpAaHMS, MO KOJIMYECTBY
BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU U/WUIIM UCXOIHBIX BELIECTB, YCTAHOBJICHHUE
CTPYKTYpHOU (pOpMysIBl OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro0 XMMHUYECKUX CBOMICTB
WIM CIOCOOOB TMOJYYEHHUs, OIpEAENICHUE JOJM BbIXOJA MPOAYKTa pPEAKUUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX CBS3€H MPU U3YYEHUHM OpraHudyeckol xumuu B 10
KJIacCe OCYILIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHSTHM, TPUHATBIX B OTACJIbHBIX NMPEAMETaX €CTECTBEHHO-HAy4YHOIO
LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAYYHbII (aKT, rTunoTe3a, Teopus,
3aKOH, aHAJIN3, CUHTE3, KJaccuduKalus, HabIoeHIe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIb,
MOJICJINPOBAHUE.



@®usuka: Marepus, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHOE COCTOSHHE BEIeCTBa, (U3NYECKUE
BEJINYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHS, MaCCa.

buonorus:  knerka,  opraHm3M, 9KocucTtema,  Ouocdepa,  MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPOMHBIA M TeTEepOTPO(PHBIA TUI NUTaHUS, OpOKEHHE,
dboTocuHTE3, IBIXaHUE, OCIKH, YTIIEBOAbI, JKUPHI, HYKJIEHHOBBIE KUCIOTHI, (DEpMEHTHI.

['eorpadusi: mose3Hble HCKOMaeMble, TOTINBO.

TexHonorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAMOHAIBHOTO IHTAHUS, MOIOIINE
CpPEACTBA, MATEPUAJIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIJACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocraB aTOMHBIX suep. XHUMHUYECKMU 3nemeHT. M3oromsl. CrTpoeHue
AJEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. ODHEPreTUYECKUE YPOBHU H
oTypoBHU. ATOMHBIe opOuTai. Kinaccudukaus XUMHYSCKUX JIEMEHTOB (S-, p-, d-, f-
3JIeMEHTHI). PacnpezneneHue 5JI€KTPOHOB MO AaTOMHBIM OpOUTaNSIM. JIEKTPOHHBIE
KOHQUTypallud aTOMOB 3JEMEHTOB IEPBOrO—YETBEPTOrO IMEPUOJIOB B OCHOBHOM U
BO30YXAEHHOM COCTOSIHUU, AIIEKTPOHHBIE KOH(Uryparuu HOHOB.
DIJIEKTPOOTPULIATENBHOCTb.

[lepnognuecknuil 3akoH M llepuonnueckas cucrema XHMHYECKHX 3yeMeHTOB [I.H.
MenpneneeBa. CBs3b NMEPUOAUYECKOrO 3aKOHA M IleprMoanyeckoil CUCTEMBI XMMHUYECKHX
JJIIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BEUIECTB IO
rpyImnam u nepuojaam. JHaueHue nepruoandeckoro 3akona J1.1. Menneneena.

XuMHU4YecKass  CBSI3b. BuAapl XMMHYECKOW  CBSI3U:  KOBAJEHTHAs, WOHHAs,
MeTayunueckas. MexaHu3Mbl 00pa30BaHusl KOBAJECHTHOW CBSI3U: OOMEHHBIN M JOHOPHO-
aKLENITOPHBIA. DHEPTUs U JUIMHA CBs3U. [IonspHOCTh, HAITPaBIEHHOCTh U HACBIIAEMOCTh
KOBaJIEHTHOM cBs3u. KparHele cBsa3u. Bopopomnas cBsizb.  MeXMONEKyIspHBIE
B3aMMO/JICHCTBUS.

BasleHTHOCTh 1 BaJEHTHBIE BO3MOXKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMeEpe COEAMHEHUI 2JIEMEHTOB BTOPOTO
nepruoaa).

[IpencraBiieHre O KOMIUIEKCHBIX cOequHEHMSAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaresb, JIMraHbl. 3HAYCHUE KOMIUIEKCHBIX coeauHeHuil. [lonstue o
KOOPJAMHAIMOHHON XWMUH.

BemecTtBa MOJEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsA. THIIBI KPUCTAIIIMYECKUX
PEETOK (CTPYKTYp) U CBOIMCTBA BEILIECTB.

[TonsaTne o pucnepcHblx cucremax. KcruHHble pacTtBOphl. IIpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BhIpaKEHUSI KOHIEHTPALMU PACTBOPOB: MAacCOBas J0JIs



BEILIECTBA B pPAacTBOpPE, MOJSpHAs KOHUEHTpanus. HacelllleHHble ¥ HEHACHIILICHHBIC
pPacTBOpPHI, paCTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanms u HOMEHKIATypa HEOPTaHMYECKHX BEMIECTB. | pUBHAIIbHBIC
Ha3BaHUs OTIEIbHBIX NIPEACTABUTENICH HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii B HEOPraHUYECKON M OPraHMYeCKOM XUMUHU.
3aKOH COXpaHEHMSI MACChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPTUU TIPU
XUMUYECKUX peakiusax. TemroBbie 23GHEKTh XUMUYECKUX PEaKIuid. TepMOoXuMUYecKue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katanns u KaTalin3aTopsl.

OOpatuMble ¥ HeoOpaTUMbIE peakiuu. XuUMHUYeckoe paBHoBecue. KoncTtanTa
XUMHUYECKOTO paBHOBecHsl. DaKTOpbl, BIMUSIOMIME HAa MOJIOKEHUE XUMHUUYECKOTO
paBHOBECHs: TemIepaTypa, AaBICHWE W KOHIEHTPALMM BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

DnekTponutuueckas auccounanusi. CuwibHble W cia0bie 2JIeKTpoJauThl. CTemneHb
nucconuanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas, IIEJIOYHAs.
Bonopoausiii mokasatens (PH) pactBopa. ['maponus coneli. Peakiuun noHHOr0 0OMeHa.

OKUCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Ipoliecchl OKUCIEHHSI U BOCCTAHOBJIEHUA. BakHeHIne OKUCIUTENN U
BOCCTAHOBUTENU. MeTOJ| JIEKTPOHHOI0 OanaHca. DJIEKTPOJIM3 PAaCTBOPOB U PACILIABOB
BEILIECTB.

DKCIIEpUMEHTAIbHBIE METO/IbI U3YUYECHUS BEIIECTB U UX MPEBPALICHUI: Pa3IOKEHUE
MEPOKCHUJIa BOJOPOJa B MPUCYTCTBUU KaTaIM3aToOPa, MOJIETN KPUCTAIIMYECKUX PEMIETOK,
MIPOBEJICHUE PEeaKIuii MOHHOTO OOMEHa, OIpEeNICHHE CpPelbl PACTBOPOB C IMOMOIIBIO
WHJMKATOPOB, W3Yy4YCHUE BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIuy U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetaoB B llepuoguueckon cucreme XuMu4eckux sneMeHToB J[.1.
MeHnneneeBa 1 0COOCHHOCTH CTPOCHUSI MX aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJIJIOB.
AJOTpOIHsI HEMETAIUIOB (Ha IpUMEpE KUCIIOpoia, cephl, hocdopa u yrieposa).

Bonopon. Ionydyenue, puzndeckre 1 XMUMUUECKHME CBOMCTBA: PEAKIUU ¢ MeTaJlJIaMu
Y HEMETaJJIaMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ mapuibl. TOILUIMBHBIE 3JIEMEHTHI.

[amorensl. Haxoxknenwe B TpUpPOAE, CHNOCOOBI MOMydeHUs, (GU3HUYECKUE U
XUMHUUYeckue cBoMcTBa. [anmoreHoBomoponbl. BaxHelue  KUCIOPOACOAEpIKaIIUe
coeAuHeHusi rajoreHoB. JlabopaTopHble W MPOMBIIIJICHHBIE CIOCOOBI  IMOJTYyYCHHS
rajgoreHoB. [[pumMeHeHne raJoreHoB U X COCIMHEHUM.

Kucnopon, o30H. JlaGopartopHple ¥ NPOMBIIUICHHBIE CHOCOOBI IMOTYYEHUS
kuciopoaa. @u3nuecKkue U XUMUYECKHE CBOWCTBA W MPUMEHEHUE KUCIOPOJia M O30HA.
OKcuIbl ¥ IEPOKCHU/IBI.



Cepa. Haxoxaenue B mpupoje, CriocoObl MOydeHHs, (PU3NUECKHe U XUMUYECKUE
cBoiictBa. CepoBogopon, cynspuasl. Oxcua cepwi(1V), oxcun cepoi(VI). Cepuucras u
cepHasi KUCIOThI U uX coi. OCOOEHHOCTH CBOMCTB CEpHOM KUCHOTHI. [IpuMeHeHne cepsl
U €€ COeTMHEHU.

A3zotr. Haxoxxzienue B mpupojie, CrocoObl MoaydeHus, (pU3ndeckue U XUMUYECKUE
cBoicTBa. AMMUaK, HUTpHUAbl. OKCUAbI a30Ta. A30THCTas U a30THASI KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHL. llprMeHeHue a30Ta W €ro COETUHEHUI.
ABOTHBIE yI0OpEHUS.

docdop. HaxoxaeHnue B npupojie, CiocoObl MOTydeHUs, PU3NYECKUE U XUMUUECKHE
cBoiictBa. Dochuasl u dochun. Oxcuasl ocdopa, pochopHas kuciora u e€ Coiu.
[Tpumenenue docdopa u ero coenunenuit. DocpopHsie ynoopeHus.

Yrinepon, HaXOoXACHUE B MpHUpPOAE. AJIOTpomHbIe Momudukanun. Ou3ndeckue u
XMMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yraepona(ll), okcun yraepona(lV), yronbHas kuciora u €€ coOdu. AKTUBUPOBAHHBIM
yroib, anacopOuus. @Dymnepensl, rpadeH, yriaepoaHble HAHOTPYOku. IIpumMeHeHue
IPOCTBIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COETUHEHHM.

Kpemuuii. HaxoxneHue B mnpupoje, CHocoObl MOdMy4yeHUs, (U3MUYECKUEe U
xumuueckue cBoictBa. Oxcup  kpemHusaA(lV), kpemHueBass KUCIOTa, CUJIMKATHL
[IpumeHenue KkpeMHus U ero coeAuHeHnil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne wMetauioB B llepuoguueckol cUCTEME XUMHYECKUX JJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS ANEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O01mue pusndyeckue
cBoiicTBa MeTasuioB. [IpuMeHeHne MeTaioB B ObITY U TeXHUKE. CIlJIaBbl METAJIOB.

DNEKTPOXUMHUUYECKUN psii HanpspkeHuM MetauioB. OOmme crnocoObl MOTydeHHs
METAJUIOB: TUAPOMETAIUIYPrus, NUPOMETAUIYPIus, 3JeKkTpomeTairyprus. llonstue o
KOppo3uK MeTaJIoB. CriocOOBI 3alUTHI OT KOPPO3UHU.

OO6mast  xapakrtepuctuka wmetawoB |A-rpynnel  Ilepuogmdeckoil  cuctembl
XUMUYECKUX DJJIEMEHTOB. HaTpuii u kanuit: mosydeHuwe, (QuU3MYecKue U XUMHUYECKUE
CBOMCTBa, IPUMEHEHUE NPOCTHIX BEIIECTB U UX COCINHEHHU.

Oo6mass  xapakrepuctuka MetauioB |lIA-rpynnel  Ilepuoanueckoit  cuctembl
XUMHUYECKUX 3JEMEHTOB. MarHuii u KalbLMil: moiydeHue, (U3N4YeCKue U XUMUYECKHE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coeMHEHHH. JKECTKOCTh BOJIBI M CLIOCOOBI
€€ yCTpaHEeHus.

AnroMuHUI: TONyyeHUe, (QU3MYECKHe M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEILIECTBA U €r0 coequHEeHUU. AMQOTepHbIe CBOWCTBA OKCHAA M TUIPOKCUAA
ATIOMUHUS, TUIPOKCOKOMIUIEKCHI AIFOMUHUSI.

OO0mast xapakTepucTUKa MEeTaJIoB MooouHbIX noarpynn (b-rpymm) [epuonnueckoit
CUCTEMBI XUMHUYECKHUX AJIEMEHTOB.



du3nyeckue M XHUMHYECKHE CBOMCTBA XpomMa M ero coeauHeHuil. OKcUIBl U
ruapokcuansl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u AuXpoMartbl, HX
OKHUCIIUTEINIbHBIC CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Pu3nyeckue U XUMUYECKUE CBOWCTBA MapraHiia U €ro COeIMHEHUU. BaxkHeuiune
coeaunenus mapranna(ll), mapranua(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar
KaJIMsl, €T0 OKUCIIUTENIbHbIE CBOMCTRA.

dusznyeckue M XUMHUYECKHME CBOWMCTBA Xejle3a U ero coenauHeHud. OKcuuabl,
ruapokcuasl U conu xenesa(ll) u xeneza(lll). [Tonydyenne u npuMeHeHUe Kele3a U €ro
CILJIABOB.

dusnyeckue M XUMHUYECKHE CBOMCTBA Meau M e€ coenuHeHuil. [losyyeHue u
MPUMEHEHUE MEIU U €€ COCAMHEHUN.

[Munk: momydenue, pu3MUECKUEe U XHUMHUECKHE CBOMCTBA. AMQOTEepHBIE CBOICTBA
OKCHJIa ¥ TUIPOKCUJA LIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHue LHMHKa U €ro
COCUHEHUN.

DKCIepUMEHTAILHBIE METOJbl M3YUYEHMsI BEIIECTB M MX MPEBpAICHUN: H3ydCHUE
00pa3oB HEMETAIOB, TOpeHue cephl, hocdopa, xKene3a, MarHus B KUCIOPOJIe, U3yUCHUE
KOJUIEKIIMKM «MeTauibl U CIUIaBbD», B3aUMOJICUCTBUE IIETOYHBIX U IIETOYHO3EMEIIbHBIX
METaJVIOB C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHUJICOMATEPUAIOB), B3aUMOJICHCTBUE
IMHKAa M JKEeJe3a C pAacTBOpAaMU KHUCIOT M WIEJIOYEH, KA4YEeCTBEHHBIE pEAKIMUU Ha
HEOPTaHUYECKUE AHWOHBI, KaTHOH BOJOPOJA M KAaTHUOHBI METAJJIOB, B3aUMOJCHCTBHE
TUJPOKCUIOB aIOMUHUS M IIMHKA C pacTBOpaMHM KHUCJIOT U IIEJ0Yell, pelieHue
HKCIEPUMEHTANIBHBIX 3aAa4 1Mo TemaM «l anoreHs», «Cepa u €€ cOeqUHEHUS», «A30T U
dbochop m ux coemuHeHUs», «MeTawIbl TIABHBIX MNOATPYHI», «MeTaibl MOOOYHBIX
NOATPYIID.

XUMHUSA U KU3Hb.

Ponp xumum B obOecrnieueHHH YCTOMYMBOTO pa3BUTHSl uenoBedecTBa. [loHsTHE O
Hay4YHbIX METOJIaX IIO3HAHUSI W METOJIOJIOTMHA HAYYHOIrO HuccienoBanus. HaydHbie
OPUHIUIBL  OpTaHU3AIMK  XUMHUYECKOTO TMPOM3BOJACTBA. [IpOMBINIUIEHHBIE CHOCOOBI
MOJTyYEHHUs BAXKHEUIIINX BEIIECTB (Ha MpUMepe NMPOU3BOACTBA aMMHUaKa, CEPHOUM KUCIIOTHI,
MeTaHoJia). [IpombliiyieHHbIe CITOCOOBI MOMYYEHHS] METAUIOB M CIUIABOB. XHWMHUYECKOE
3arps3HEHUE OKpY’Karollel cpeabl M ero mocienctsus. Poinb xumuu B obecriedeHUU
HHEPreTUYECKON OE30MacHOCTH.

XuMHus U 310pOBbe uesioBeka. JlekapcTBeHHble cpeactsa. [IpaBuia ucnoap3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUU MEIUIIMHBI.

XuMUsl THIIA: OCHOBHBIE KOMIIOHEHTHI, MHIINEBbIE A00aBku. Poib Xumuu B
oOecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmetnueckue n nmapdromepusie cpenactsa. beiroBas xumus. [IpaBuia 6e3omacHoro
WCITIOJIb30BAHUS MIPEMapaToOB OBITOBOM XUMHH B TIOBCETHEBHOM KU3HH.

XuUMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIbHBIE MaTepHaibl (IIEMEHT, OETOH).



XuMHs B CEIBCKOM X03siicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI0OPEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KpackH, CTEKJIO, KepamHKa.
Marepuains! 1iis 351eKTpoHUKHA. HanoTexHomornm.

Pacuérurle 3amayn.

Pacuérpl: maccel BeliecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O00BEMY OIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MAacCChI
(0OBéMa, KONMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO M3 BEIIECTB HMMEET
npuMecH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO U3
BEIIECTB JAHO B BHUJEC pPAcTBOpa C ONPEACIEHHOM MACCOBOM [I0JIEM PACTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHIICHTpAllUM BEIIECTBA B PAcTBOpE, IOJIH
BBIXO/Ia TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss MeXNpeIMETHBIX CBsS3ed IMPU H3YYCHHUU OOIIEeH M HEeOpraHW4YeCKOM
xuMud B 11 Kiacce OCYyIIECTBISETCS 4Yepe3 HMCIOJIB30BAaHHE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUW, TaK U TOHSATUN, MPUHATHIX B OTIEIBHBIX MpEAMETax €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO6m1ue ecTecCTBEHHO-HAYUHbIC MOHATHS: SBJICHUE, HAYUYHBIA (PaKT, TUIIOTE3a, TEOPH,
3aKOH, aHaju3, CHHTE3, KiIacCHU(pUKAIUs, IePUOJUYHOCTh, HAOIIOJEHHUE, H3MEpEeHUe,
AKCIIEPUMEHT, MOJIEJb, MOJICTIUPOBAHUE.

®dusuka: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TONBI, PaJUOAKTUBHOCTh, MOJIEKYJa, JHEPr€TUYECKUN YpPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHME BEIECTBA, HJCAIbHBIM Tra3, (U3MYCCKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTb, SHEPTHUS, Macca.

buonorus: kierka, opraHu3M, 3KOcHUcTeMa, Ouocdepa, MeTabOIM3M, MaKpO- H
MUKPOIJIEMEHTBI, OCJIKU, )KUPHI, YTIEBObI, HYKJICMHOBBIE KUCJIOTHI, ()€pPMEHThI, TOPMOHBI,
KPYTOBOPOT BEWIECTB M MOTOK SHEPTUH B SKOCUCTEMaX.

['ecorpadmsi: MuHEpallbl, TOpPHBIC TMOPOMABI, IIOJE3HBIE MCKOIMAEMbIe, TOILIMBO,
pECYpPCHL.

TexHoyNOrusl: XUMHUYECKas TMPOMBIIUICHHOCTh, METAJUIypPTUsi, CTPOUTEIIbHbBIC
MaTepuaibl, CEJIbCKOXO3WCTBEHHOE MPOU3BOJACTBO, THUINEBASI MPOMBIILIEHHOCTb,
dbapMmaiieBTHYECKasT TMPOMBIIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX MpErnapaTos,
MPOM3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpUAJIOB, DJICKTPOHHAS  IMPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

IIJNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA TIPOIT'PAMMBI 110 XMUMHWHNU HA
VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATHBI

B coOTBeTCTBUU C CUCTEMHO-AEATEIbHOCTHBIM MOJIX0JA0OM B CTPYKTYPE JIMUYHOCTHBIX
pPE3yNbTaTOB OCBOEHUSA MpeaMeTa «XHMHS» Ha YPOBHE CpPEIHEro 0o0Iero oopa3zoBaHUs
BBIJICJICHBI  CIIEAYIOUIME COCTABJSIONIME: OCO3HaHUE OOYYarolUMHCS POCCHUMCKON



rpaXJAaHCKOW HWJEHTHUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPE/ICIICHHI0; HAJIMYMe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH
00ydJarommxcsi pyKOBOACTBOBATLCS MPHUHATHIMH B OOIIECTBE MpaBUIAMH M HOPMaMU
MOBECHUS; HAJIMYMUE MPABOCO3HAHUS, SKOJOTUYECKON KYJIBTYpPBI, CIIOCOOHOCTh CTaBUTH
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIluyHOCTHBIE ~ pe3yibTaThl ~ OCBOEHUA  mOpeaMmeTa  «XUMHSD»  OTPaxaroT
c(hOPMHUPOBAHHOCTh  OMbBITA  TIO3HABATEILHOM W  TMPAKTUYECKOW  JCATEIHHOCTU
oOyyJaronuxcs B Ipolecce peaims3aiui o0pa3oBaTeIbHON NeITeIbHOCTH.

JInuHOCTHBIE  pe3yJbTaThl ~ OCBOEHHUS  MpeaMeTra  «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JESATEIbHOCTU
o0ydJaronmxcsi B MpoIecce peaan3aniui 00pa30BaTeIbHON ACATEIBPHOCTH, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHHUS OOYYarONIMMUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U O0O0S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPECTABICHUS O COIMANIbHBIX HOPMAaX W MpaBHJIaX MEKJIUYHOCTHBIX OTHOIIICHUHN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPHU CO3JaHUHM YUEOHBIX
IPOEKTOB, PEIICHUH Y4YEOHBIX M TIO3HABATEIBHBIX 33714, BBIMOJHEHUU XWMHUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W NPHUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI
JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU JEATEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOUIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUU;

YBaXKEHHUSI K TIPOLIECCY TBOPUECTBA B 00JIaCTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHUS
XUMUH, OCO3HAHUSI TOTO, YTO JAHHBIC HAYKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOI0ICHUIA,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX MIOMCKOB, MTOCTOSIHHOTO TPya YYEHBIX U MIPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU W TIOCJICAYIOIIEM AaHaIN3e
nH(pOpMaIIK O IEPEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYallMH, CBSI3aHHBICE C XUMUYCCKUMHU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJECHUE M MOCTYNKHA CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIECICTBUNA MTOCTYIIKOB,;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:



MOHMMAaHMSI IIEHHOCTEH 310pOBOTO U 0e30macHOro odpasza KHU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3NYECKOMY U IICUXUIECKOMY 370POBBIO;

COOMIONIEHNsT TpaBWJI  0Oe30MacHOro oOpamieHuss C BEmecTBaMH B OBITY,
MOBCEIHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHUMAaHUSI LEHHOCTH MPAaBWJI WHIUBUIYAIbHOTO U KOJUJIEKTUBHOIO O€30I1aCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIMX 3[I0POBBIO U KU3HU JIIOCH;

OCO3HAHHUS TOCIEACTBUM U HENPUSITUS BPEIHBIX MPUBBIUCK (YNOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON JESTEIBHOCTH,
0OIIIECTBEHHO TIOJIC3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEIICHUU MPAKTUYECKUX 3a/1ady COLMATbHOM
HaIpaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YeHHUIO Tpodecchil pa3iuyHOTOo pojia, B TOM YUCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN IO XUMUH;

YBaKEHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUIAYAJIBHOW TpaeKTOpUM OOpa30oBaHMUs,
Oynymeit mnpodeccud W pealn3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKM I€J€CO00pa3HOro OTHOWICHHUS K TMPUPOJIEe KAaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUSI  TJIOOATBHOTO  XapaKTepa JKOJOTHYECKUX  MpoOJeM,  BIHMSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CpEb;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUHU JJis PEIIeHUs
BOIIPOCOB PAI[MOHAIBHOTO MPUPOONOIB30BaAHMS;

AKTUBHOTO HENPUATUS JCUCTBUM, NMPUHOCAIIUX BPEI OKPYXKAOUIEH MNPUPOIHOU
cpene, YMEHMsS TPOTHO3UPOBATh HEOJIATONPHUSATHBIE HKOJOTHYECKHUE TOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOTO HKOJOTHMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYphI, OMbITA
JEATEIBHOCTH HYKOJIOTMYECKOM HAIpPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
MO3HABATENILHON, KOMMYHUKATUBHONW W COIIMAIIBHOW TMPaKTUKE, CIIOCOOHOCTU W yMEHUS
aKTUBHO MIPOTUBOCTOSITH UACOIOTUH XeMopoOun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH H
00I111eCTBEHHON TTPAKTUKH;

MOHUMAaHUS CIeNM(PUKN XUMHUU KaK HayKH, OCO3HaHUS €€ poyid B (OPMUPOBAHUHU
pPaIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU I1IEJIOCTHOTO TIPEJCTaBICHUsS 00



OKpYy>KalollleM MHUpPE KaK O €JAMHCTBE MPUPOJbI U UYEOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M perieHUuH IpoOJIeM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COO0OH 3HAYMMOCTH XUMUH JIJII COBPEMEHHOW ITUBUJIN3AINA: B €€
I'YMaHUCTUYECKOW HampaBIEHHOCTH W BaXXHOW POJM B CO3JaHUM HOBOM 0Oa3bl
MaTepUaibHOW KYJbTYPhl, B PEIICHUH TJI0OAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBON U SKOJIOTMYECKOM 0€301MacHOCTH, B
pPa3BUTHH MEIUIIMHBI, OOCCIEYCHUHM YCIOBUU YCHENTHOTO Tpyda H 3KOJOTHYECKH
KOM(OPTHOM KU3HU KaXKJIOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TI'PaMOTHOCTH: IOHHUMAHHUS CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydacMbIe 3HAHUS
JUIsl aHainu3a U OOBACHEHUS SIBIICHUM OKPYXAIOIIEro Mupa M MPOUCXOMISIINX B HEM
W3MCHCHUH, YMEHUS JIeJlaTh 0OOCHOBAaHHBIE 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX (DAKTOB U
HMMEIOIIMNXCS JAHHBIX C LIEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CITIOCOOHOCTH CaMOCTOSTEIIBHO HCIIOIh30BaTh XWMHYECKHUE 3HAHUS IS PEIICHUS
po0JieM B peaJIbHBIX KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBLCKOM eI TEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00OPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUWA MO XUMHHM B COOTBETCTBUM C >KMU3HECHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pas3luuHbiX cdepax mnpodhecCHoOHATbHOM
JIEeSITEILHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3ynbTaTbl OCBOCHUA MPOrpaMMbl MO0 XUMHUKM HAa YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUTSI (bopmupoBaHUS MHUPOBO33pPEHUS oOy4arommxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpeaMEeTHbIe) OOLIeHayYHbIe IOHSATHS, OTpa)Kkarollue
[[EJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CIIeNU(PHUKY METO/IOB IMO3HAHMS, HCTIOIB3YEMbIX B
€CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, JHEprus, SBJIEHUE, MPOLECC, CHUCTEMA,
Hay4HbIM (DaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUs, HCCIEIOBaHUE,
HaOJII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJIbHbIE ydeOHbIE JEUCTBUS  (MMO3HABaTElIbHbIE, KOMMYHUKATHBHBIC,
pEryIsaTUBHBIE), oOecreunBaromue GopMUpoBaHUE (PYHKITMOHAIBHONW TPAMOTHOCTH U
COIMAIbHON KOMIIETEHLIUHU 00YyYaroluXCsl;

CIIOCOOHOCTh OOY4YaIOMIMXCS MCIOJb30BaTh OCBOCHHBIE MEKIUCUUILIMHAPHBIE,
MUPOBO33pEHUYECKIE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE JEHCTBUS B MO3HABATEIHHOU U
COLMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATbHBIMH y4€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMM.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA



1) 6a30Bble JJOrHYecKHe e CTBUA:

CaMOCTOATENLHO (POPMYIUPOBATH M aKTYaJTU3UPOBATH MPOOJIEMY, pACCMAaTPUBATH €€
BCECTOPOHHE;

ONpPEAEIATh LENN NEeATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIBHOCTH C ITOCTABJICHHBIMU LEIAMU;

WCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS: BBIICIATh
XapakTepHbIC TPU3HAKUA TOHATHM M YCTAHABIMBATh KX B3aUMOCBSI3b, HCIIOJIL30BaTh
COOTBETCTBYIOIIUE TTOHATHUS JIJI1 OOBSCHEHHS OTJICIbHBIX (DAKTOB U SBJICHUMN;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU JJI1 KJIACCH(UKAIUMKM BEIIECTB M XUMHYECKHUX
peakuuii;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JECIYKTHUBHBIC, MO aHAJIOTHH),
BBISBJISITh  3aKOHOMEPHOCTHM W TPOTUBOPEYUST B  pacCMaTpPUBAEMbBIX  SIBJICHUSX,
(bOopMyIMPOBATh BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHSITh B TMPOIECCE IO3HAHUS MCIOJIb3YyEMbIE B XHUMHH CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIETH, MPEOOPA30BLIBATH MOJICIBHBIE MPE/ICTABICHUS — XUMUUECKUN 3HAK
(cuMBOJI) BIEMEHTa, XUMUYecKas (opMmylia, ypaBHEHHE XUMUUYECKON peakiuu — Mpu
peleHUH YYEOHBIX IT03HABATENIbHBIX W IPAKTHYECKUX 3aJiady, IPUMCHSITh Ha3BaHHBIC
MOJICJIbHBIE TPEACTABICHUS JJIs1 BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMBbIX
BEIIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMH METOA0B HAYYHOTO MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIUM;

dbopMyIMpoBaTh 1T U 33Jla4yd HMCCIEJOBAaHUS, WCIOJIH30BAaTh TMOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOIMPOCH B KadyeCTBE MHCTPYMEHTA TMO3HAHUSA U
OCHOBBI 111 (DOPMUPOBAHMS TUIMOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEIBHOTO MIAHUPOBAHUS U MPOBEICHUS YUCHUYECKHUX
HKCIIEPUMEHTOB, COBEpIIEHCTBOBATh yMEHHUS HAONIOJAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MMPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYIHPOBATH OOOOIIEHUS U BBIBOIbI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEAOBaHUS, COCTaBISATh OOOCHOBAHHBIN
OTUY€T O MPOJEIIaHHOM padoTe;

MPUOOpPETaTh OMBIT YYSHUYECKOW MCCIICIOBATEIBCKON M MPOSKTHOW JeATEIIbHOCTH,
MPOSIBJISITH CITIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TOWCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, TPUMEHEHUIO PA3JIMUYHBIX METO/IOB MMO3HAHUSI.

3) pabora ¢ unpopmaunmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(pOpManuu (HAy4IHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHBIE MocoOus, pecypchl WHTepHETa),
aHANMM3UPOBaTh WH(OPMAIIUMIO PA3IUYHBIX BUIOB U (HOPM TPEICTABICHUS, KPUTHICCKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;



dbopMynpoBaTh 3aPOCHl U MPUMEHATH PA3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpE
uHbOopMaIuu, HEOOXOAUMOM JIJIsl BBITIOJHEHUS yUeOHBIX 3a/1a4 ONpeneaEHHOrO TUIIA;

npuoOperaTh  ONBIT  HCIOJBb30BAaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpPATh ONTHUMalbHYIO (opMy mpeacTaBieHus UHOpMaUu
(cxembl, TpauKH, AUArpaMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KA4ECTBE CPEIACTBA MHpHU pabOTE € XUMHUYECKOU
uHpopMaIuen: TpUMEHAITh MEXNpeaMeTHble (pu3ndyeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

KoMMyHHUKAaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:

3aJlaBaTh BOIMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJI€ 1Uaora u/uiu
JMCKYCCHUHU, BBICKA3bIBaTh UJI€U, (POPMYJINPOBATH CBOU MPEJIOKEHNS OTHOCUTEIIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C NpE3eHTalMeld pe3ysbTaTOB IO3HABATEJIbHOM  JIESATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHEHHUH
XUMHUYECKOTO JKCIIEPUMEHTa, TMPaKTUYECKOW pabOThl 1O HCCIEIOBAaHUIO CBOICTB
U3y4aeMbIX BEILIECTB, peajlu3aluy Y4eOHOTO NPOEKTa, U (POPMYIMPOBATH BHIBOJBI IO
pe3ysibTaTaM MPOBEAEHHBIX HCCIEIOBAaHUM IMyTEM COTJACOBaHMS MO3MLUNH B XOJ€
o0cCyX1eHUsI 1 0OMEHAa MHEHUSIMHU.

Pery/siTuBHBbIE YHUBepPCAJbHbIE YUeOHbIe AeiicTBUS:

CaMOCTOSITEJIBHO ~ IUIAHUPOBAaTb M OCYILECTBIATh  CBOIO  IO3HABATEJBHYIO
NeSITENIbHOCTD, ONpEesisisl €€ eI U 3aJa4l, KOHTPOJIMPOBATh U M0 MEpe HEOOXOAUMOCTH
KOPPEKTHPOBATh Mpe/jlaraéMblii ajiropuT™M JEHCTBUN MpHU BBIIOJHEHUU YYEOHBIX WU
UCCJIEeIOBATENbCKUX 3a]a4, BHIOMpAaTh HambOosiee >(P(GEKTUBHBIM CIOCO0 MX PEIICHUs C
y4€TOM TOTYYCHHS HOBBIX 3HAaHUH O BEIIECTBaX U XUMUYECKUX PEAKITUX;

OCYILECTBIATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEIMETHBIE PE3YJIBTATHI

[TpenmMeTHbIE pe3ysibTaThl OCBOCHHS IIPOTPaMMbI 110 XUMUU Ha YIIIyOJIEHHOM ypOBHE
Ha YPOBHE CpEIHEro ooOIero oOpa3oBaHHUs BKIIOYAIOT crlelUpUUecKue ajid yd4eOHOTo
npeaMera «XUMHs») HaydHbIE 3HAHHS, YMEHHUS M CIOCOOBI JEWCTBUN IO OCBOCHHIO,
UHTEPIIPEeTally U MPeoOpa30BaHUI0 3HAHUN, BUABI IEATEIBHOCTH IO MOJTYYEHHIO HOBOTO
3HAHUS U IPUMEHEHUIO 3HAHUW B Pa3IMUHBIX YYEOHBIX CUTYalMsIX, a TAK)KE B PEATbHBIX
KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX ¢ XWMHEH. B mporpamMMe mo XWMUU NpeAMETHBIE
PE3YNIbTaTHI MIPEACTABICHBI M0 TO/IaM U3YYCHUSI.

10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHnueckasi XUMHUs OTpaxaroT:



c(OpPMHUPOBAHHOCTh MPEACTABICHUI: O MECTE U 3HAYEHUU OPTraHUYECKOW XMMHUU B
CHUCTEME €CTECTBEHHbIX HayK U €€ poid B O0O0ECIEeYEeHHH YCTONYMBOIO Pa3BUTHS
YEJOBEYECTBA B PEIICHUU MPOOJIEM HKOJIOTMYECKOM, HSHEPreTUYeCKOM | MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUHA HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHUKOB
OHEPruu, B OOECHEUYEHUH pPAIMOHAIBHOIO MPHUPOAOINOIb30BaHUus, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIeH KyIbTyphl YEJIOBEKA, a TAKXKE IKOJOTUUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJHOU CpPELE;

BJIAJICHUE CUCTEMOM XWMHYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
TIOHSATHUS — XUMUYECKUN DJIEMEHT, aToM, PO U DJICKTPOHHAsi 000Jiouka aToMa, S-, p-, d-
aTOMHbIE OpOWUTAIM, OCHOBHOE U BO30YXIEHHOE COCTOSIHUA aToma, TUOpUAM3aAIUs
aTOMHBIX OpOMTAJIEl, MOH, MOJIEKYJIA, BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTD, CTENEHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOAHBIN
CKeJleT, (yHKUMOHANbHAs TpYINa, pajuKan, CTPYKTypHble (opmynsl (pa3BEpHYTHIE,
COKpalll€HHbIC,  CKEJIETHBIE),  HM30MEpHUs  CTPYKTypHasT M  IPOCTPaHCTBEHHAas
(reomeTpuueckasi, ONTHYECKAsl), HW30MEpbl, TOMOJOTMYECKHA  pAJ, TOMOJIOTH,
YTJIEBOIOPOMBI, KUCIOPOA- M Aa30TCOAEP/KAIIME OPTraHWYECKHUE COCIUHEHUS, MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAWHEHUs; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akon JI. . MenneneeBa, TeOpusi CTpOCHUS OPraHUYECKUX BEIIECTB A.
M. byrnepoBa, 3aKOH COXpAaHEHUs MAacChl BEILLECTB, 3aKOH COXPAHEHUA U NPEBPALLCHUA
DHEPIrUu MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAINME B OCHOBE NOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SBJICHUW; MPEACTABICHUA O MEXaHU3MaX XUMHUYECKUX
peaKkuui, TEPMOAMHAMMYECKUX M KHHETUUYECKUX 3aKOHOMEPHOCTAX HUX IPOTEKaHHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U IPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIN
s dexTrl, opuentantsl | u Il pona); dbakronornyeckue cBeneHUs O CBOMCTBAx, COCTaBe,
MOJIyYeHUH U 0€30MaCHOM HCIOJIb30BAHUN BAXKHEHIINX OPraHUYECKUX BEUIECTB B OBITY U
NPAKTUYECKON JIeATEIbHOCTH YEJOBEKa, OOIIMX HAYYHBIX MPUHIUIAX XHUMHUYECKOTO
IPOM3BOCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

cOPMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTepHbIE MPU3HAKU [OHSATHUH,
YCTAaHABJIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TOHATHS IIPU
ONMCAaHHUH COCTABA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYK) CHMBOJIMKY JUIsl COCTAaBJICHHUS MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX M CKEJIETHBIX) (POPMYyJT OPraHUYECKHX
BEILIECTB;

COCTAaBIISAITb YPABHEHMS XHMHUYECKHX PpEAKUMM M PACKpbIBATh HX CYIIHOCTB:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEACTBOM COCTABIICHUS JJIEKTPOHHOTO
OanmaHca 3THX peaklUuid, peakuuid MOHHOro OOMEHa MyTEM COCTaBJIEHUS UX MOJIHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHEHUN;



U3rOTaBIMBATh MOJENHU MOJIEKYJl OPraHMYeCKHMX BEUIECTB AJIi WIUTIOCTPALUU HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh ~YMEHHI: yCTaHABIMBATh MPHUHAIJICKHOCTh  HU3YYCHHBIX
OpraHUYEeCKUX BELIECTB IO UX COCTaBY U CTPOCHUIO K OMpENeIEHHOMY KJacCy/TpyImie
COCMHEHUM, JaBaTh UM Ha3BaHUs N0 cucreMmarudeckod HoMmeHkiatype (IUPAC) u
NPUBOJUTH TPUBHAIBHBIC HA3BaHWS JUISI OTIEIBHBIX MPEICTABUTENCH OpPraHMYECKUX
BEIIECTB (3THJICH, alleTUJICH, TOIYOJI, TIMIEPUH, STHIICHTIIUKOIb, ()eHOII, POopMalIbIETH]I,
alleTaNbJeTu, alleTOH, MypaBbUHAs KHUCIOTAa, YKCYCHas KHUCIIOTa, CTeapUHOBasd,
OJICMHOBAs, MAJIbMUTHUHOBAsI KUCJIOTHI, IVIMIIMH, aJaHWH, MajabTo3a, (PPyKTO3a, aHWIUH,
JUBUHUIL, U30TIPEH, XJIOPOIIPEH, CTUPOJT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUS OMPEACIATh BUJ XUMHUYECKOW CBS3U B OPraHUYECKUX
coeMHEHMIX (KOBAJCHTHAsl U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

COPMUPOBAHHOCTb ~ YMEHMSI  NPUMEHATh  IOJOXKEHHS  TEOPUU  CTPOCHMS
oprannueckux BemecTB A. M. bytnepoBa s 0OBSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(OpMUPOBAHHOCTh YMEHUW XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3UUECKHE U
XUMHYECKHE CBOMCTBA THUMHUYHBIX MPEICTaBUTENICH Pa3IUYHBIX KIACCOB OPTaHHMYECKHUX
BEUIECTB: AJKAHOB, I[MKJIOAJIKAaHOB, AJKEHOB, AaJIKaJIMEHOB, AJIKHMHOB, apOMaTHYECKUX
yIJE€BOJIOPOAOB, CIUPTOB, ajbJETHUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX U
CIOXHBIX J3(QUPOB, >XUPOB, HHUTPOCOCAMHEHWH W aMHUHOB, AMHHOKHCIIOT, OEJKOB,
yII€BOIOB (MOHO-, TU- ¥ TIOJUCAXapHIOB), MIUTFOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKIY
HUMH YpPaBHEHUSMU COOTBETCTBYIOUIMX XHUMHUYECKUX pEAKUUHd C HCIOIb30BAaHUEM
CTPYKTYPHBIX (hOpPMYIT;

Cc(OPMUPOBAHHOCTh YMEHHUS IMOATBEPXKJAaTh HAa KOHKPETHBIX NpPHUMEpax XapakTep
3aBHCHUMOCTH PEAKIMOHHON CIIOCOOHOCTH OPTaHWYECKHUX COCTUHEHHH OT KPATHOCTH H
TUTIA KOBAJIEHTHOW CBSI3M (G- U T-CBSI3W), B3AUMHOTO BJIMSHHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO ChIPhS
(He(Th, IPUPOAHBIN Ta3, YroJib), CIOCOOBI €ro NepepadOTKU U MPAKTUYECKOE TPUMEHEHUE
IPOIYKTOB NEPEPAOOTKY;

c(OpMUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHHHM O €CTECTBEHHO-HAYYHBIX METOHax
NO3HaHUS — HAOJIIOJICHUU, U3MEPEHUH, MOJEIMPOBAHUM, HKCIEPUMEHTE (pealbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATD 3T 3HAHMUS;

c(OPMUPOBAHHOCTh yMEHHSI TPHUMEHATH OCHOBHBIC OIEpaIliil MBICIUTEIBHON
JeSITEIbHOCTH — aHaJlM3 ¥ CHHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMAaTH3allNI0, BHISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi U3YyYEHUS CBOMCTB BEIIECTB U XHUMHUYECKHUX
peaKIuu;

C(OPMUPOBAHHOCTh YMEHUN: BBISIBIATH B3aUMOCBS3b XHMHMUYECKUX 3HAHUHA C
MOHATUSAMH ¥ TIPEIICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB sl Ooliee



OCO3HAHHOTO MOHUMAHMS CYHUIHOCTH MAaTE€pUAIbHOTO €IUHCTBA MHUpPA, HCIOJIb30BATh
CHUCTEMHBbIC 3HAaHMSI TI0O OPTAaHWMYECKOW XUMUU [JIsi OOBSICHEHHS W MPOTHO3WPOBAHUS
SIBJICHU, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOJLY;

c(hOpMHPOBAHHOCTh YMEHHUI: MPOBOJUTH PACUETHl MO XUMUYECKUM (GOopMysiaMm H
YpaBHEHUSIM XHMMUYECKHX PEAKIM C HCIOJIb30BaHMEM (PU3NYECKUX BEJIMYMH (Macca,
00BEM Tra3oB, KOJUYECTBO BEIICCTBA), XapaKTEPU3YIONIUX BEIIECTBA C KOJIMYECCTBCHHOU
CTOPOHBI: PaCYEThl MO HAXOXKICHUIO XUMHUYECKOW (DOPMYJIbI BEIIECTBA IO H3BECTHHIM
MacCOBbIM  JIOJSIM ~ XMMHYECKUX DJEMEHTOB, TMPOAYKTaM CrOpaHMs, IUIOTHOCTHU
ra3o00pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH M OILICHUBATh C
MO3UIIMNA AKOJOTHYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM W TPOW3BOJICTBEHHOU
NEATeIbHOCTH  YEeJIOBEKa, CBSA3AHHOM C mepepaboTKOM  BEHIECTB, HCMOJIb30BaTh
MOJIYYCHHBIC 3HAHUS [JISl TPUHSATUS TPAMOTHBIX pEIIeHUH MpoOJieM B CUTyalusXx,
CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO TIUIAHUPOBaTh U  MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJy4YeHUE W HU3YyUYCHHE CBOWCTB OPraHMYECKUX BEIIECTB,
KAueCTBECHHbBIC PEAKIIMU YTJEBOJOPOJIOB PA3JIMUHBIX KJIACCOB U KHUCIOPOICOACPKAIIUX
OpPraHMYECKUX BEIIECTB, PEUICHUE HSKCIEPUMEHTAIBHBIX 3aJad [0 PacClO3HABAHUIO
OpraHUYECKUX BEIIECTB) C COOJIO/IEHNEM MPaBUIl 0€30I1aCHOT0 OOpAIICHHS C BEIIECTBAMU
1 J1abopaTOpHBIM 000pyA0BaHUEM, (HOPMYJIUPOBATH 11€JIb UCCIEIOBAHUS, IPEJCTABIATH B
paznuuHOi ¢dopMe pe3yiabTaThbl SKCIEPUMEHTA, aHAJU3UPOBaTh U OLEHUBATH MX
JIOCTOBEPHOCT;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIO/IaTh TMpaBHWJIa DKOJIOTHMYECKH I1€JIeCO00pa3HOTro TMOBEICHUS B OBITY U
TPYIOBOM JEATEIIBHOCTH B IEJISIX COXPaHEHUS CBOETO 37I0POBBS, OKpYKarolen
MPUPOJTHON CPEeJIbl U IOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHS,

OCO3HaBaThb OMNACHOCTh TOKCHYECKOTO JEHCTBUS HA JKUBBIE  OPTraHU3MBbI
OIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, IOHMMAs cMbICH rtokaszaresns [1JIK;

aHaJM3UPOBAaTh  II€J€COO0PAa3HOCTh TMPUMEHEHUS] OpPraHWYECKHX BEIIECTB B
MPOMBINLJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh ~ YMEHHUMN:  OCYHIECTBIATH  IIEJICHAINPABICHHBIA  MOUCK
XUMUYECKON WHGOpPMAIMK B Pa3jIMYHBIX HCTOYHUKAX (HayuyHas M Yy4eOHO-HaydHas
JUTEpaTypa, CpelncTtBa maccoBo wuHbopmaruu, WHTEpHET W Jpyrue), KPUTUUIECKU
aHaJM3UPOBATh XUMHUYECKYI0 HHGPOpMAIMIO, TepepadarbiBaTh €€ M HCIO0JIb30BaTh B
COOTBETCTBHUH C TIOCTaBJICHHON y4eOHOM 3a1a4eil.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOSHUS Kypca «OOmass ¥ HEOpPraHUYecKas XUMUSD)
OTPAXKAIOT:



C(OPMUPOBAHHOCTh  MPEJICTaBICHHUI: O  MaTepHaJlbHOM €IWHCTBE  MHDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTU SIBJICHHH MPUPOJIbI, O MECTE M 3HAYEHHH XUMHUU B
CHUCTEME eCTECTBEHHBIX HayK U €€ pojliMu B OOECHEUYECHHWH YCTONYMBOIO DPAa3BUTHS, B
pelIeHnn MpoOJieM 3KOJOTUYECKOW, HSHEPreTMYeCKOM W MUIIeBOW 0e30macHOCTH, B
pPa3BUTUM MEIULMHBI, CO3JAaHMM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHUKOB SHEPTUHU, B
o0ecrneyeHny paroHaIbHOTO MPUPOIOIIOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U
o011e#l KyabTyphl YEJIOBEKa, a TAKXKE SKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Ccpee;

BJIQ/ICHUE CUCTEMOW XMMHUYECKHX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIOJAraroIine
HNOHATUSA — XUMHUYECKUN 3JIEMEHT, aTOM, SAPO aToMa, U30TOIIbl, AJIEKTPOHHAs 000JI0uKa
atroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTroMma,
TUOpUAN3AIIS ATOMHBIX opOuTanei, WOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCICHUS, XHMHUYEcKas CBs3b (KOBaJECHTHaf,
MOHHAas, METaJJIN4YecKasi, BOJOPO/IHAs), KPUCTAJUIMUECKAsl PEIIETKA, XMMUUECKas peakuus,
pacTBOpP, BIEKTPOJUTHI, HEINEKTPOJUTHI, AJNEKTPOJUTUUYECKAS IUCCOLMALMS, CTEIEHb
JMCCOLIMAIINK, BOJIOPOIHBIN MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEINb, TEINIOBOM 3(P(HEKT
XUMUYECKON peaklyuu, CKOPOCTh XMMUYECKOW peaKIui, XHMUYECKOE paBHOBECHE; TEOPUHU
U 3aKOHBl (TEOpHsl 3JIEKTPOIMTUYECKOM Juccouuanuu, nepuogudeckuii 3axon ..
MeHpaeneeBa, 3aKOH COXpPaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUs W IPEBPALLCHUS
PHEPIrUM NPH XUMHUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
JIEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKU U A3BIK XUMMUH,
MUPOBO33pEHUYECKUE 3HAHUA, JEXKallhe B OCHOBE IIOHUMAaHWA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJIEHUI; COBPEMEHHBIE IIPEICTABICHHS O CTPOECHUH BEIIECTBA
Ha aTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAaJIMOJIEKYJIIPHOM YpPOBHSX; IPEACTABICHHUS O
MEXaHU3MaX  XUMHUYECKUX  peaKUud, TEPMOAMHAMUYECKUX U  KHUHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKAaHUsI, O XUMUYECKOM PaBHOBECHUHU, PACTBOPAX U JIUCIIEPCHBIX
cuctemax; (aKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH U OE€30MacHOM
UCIOJIb30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTHUUYECKOM
NEeSATEIbHOCTH YEJI0BEKa, OOUIMX HayYHBIX NPUHIMIIAX XUMUYECKOTO POU3BO/ICTBA;

cOPMHPOBAHHOCTh YMEHMI: BBISBJISATh XapaKTepHbIE MPU3HAKU TOHSATUM,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHATUS TNIpU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUI;

C(OPMUPOBAHHOCTh ~yYMEHHUS HUCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY  JUIS
cocTaBieHus: (OpPMYJ BEUIECTB U YPABHEHUN XUMHUYECKUX PEAKIUH, CUCTEMATUUYECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/AEIbHBIX BEILIECTB;

C()OPMUPOBAHHOCTh YMEHHUSI OINpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX JIEMEHTOB B COCAUHEHUSAX, BUJI XUMUYECKON CBA3M (KOBAJIECHTHAs, HOHHAs,
MeTajuIn4ecKasi, BOJOPOAHAs ), TUII KPUCTAIUTMYECKOM PEIIETKA KOHKPETHOIO BEILIECTBA;



c(OPMUPOBAHHOCTh YMEHUS OOBSCHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHUA
XUMHUYECKOM CBA3M M THMNA KPHUCTAUIMYECKOM pemETKH, OOMEHHBIH U JOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOW CBS3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTraHMYECKUE BEIIECTBA M0 UX
COCTaBy, XHMHUYECKHME PpEAKIUU 1O Pa3IU4YHbIM NpHU3HAKaM (YUCIYy U COCTaBy
pearupyromux BeIecTB, TEII0oBOMY 3(Q(eKTy peakiinu, N3MEHEHHUIO CTENEHEH OKHCICHUS
3JIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO KaTaau3aTopa U JAPYTUE); CAMOCTOATEIBHO BHIOMPATH
OCHOBaHHUS W KpUTEPUHU I KiIacCU(PUKAIMK HM3Y4aeMbIX BEIIECTB U XUMHUYECKHUX
peakuuii;

chOpMHPOBAHHOCTh YMEHHUS pPaCKpbIBaTh CMBICH Tepuoanyeckoro 3akona JI. H.
MeHnneneeBa M JEMOHCTPHUPOBAaTH €ro CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKINU;

c()OPMUPOBAHHOCTh YMEHMM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHUE aTOMOB U
VMOHOB XUMHUYECKHUX JIEMEHTOB IIEPBOTO—4ETBEPTOrO NepruoaoB Ileproandeckoil cCuCTEMBI
JA.W. MenneneeBa, UCIONb3ys NOHATHS <«QHEPTETHUYECKUE YPOBHHU», «IHEPrETHUECKHE
NOJMYpPOBHM», «S-, P-, O-aromMHBIE OpOUTANN», «OCHOBHOE ©  BO30YXIAEHHOE
HPHEPreTUYECKUE COCTOSHUS aToOMay»; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHYECKUX D3JIEMEHTOB M MX COEAUMHEHUHM MO mnepuojam M rpynmnam Ilepuoanueckoin
cucteMsl JI. 1. MenzeneeBa, BaJ€HTHbIE BO3MOXXHOCTH ATOMOB 3JIEMEHTOB HAa OCHOBE
CTPOEHHUS UX AIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBa BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEPXkAATh CYIIECCTBOBAHWE T'€HETHYECKOU
CBSA3U MEXK/Jy HEOPraHWYECKUMH BELIECTBAMHU C IOMOILBIO YPABHEHUI COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

c(hOpMHPOBAHHOCTh yMEHUS pacKkpbIBaTh CYIIHOCTB: OKHCIIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOTO OajiaHca 3THX
peakuuii; peakuuii MOHHOIO OOMEHa IyTEM COCTaBJICHUS UX TOJHBIX U COKPAIEHHBIX
MOHHBIX YPaBHEHUM; peaKIuil TUAPOIN3a; PEaKIIUi KOMIUIEKCOOOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMITJIEKCOB IMHKA U AJIFIOMUHUA);

c(OpPMHPOBAHHOCTh YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4éToOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHHUsI CKOPOCTH
XUMHUYECKON pEeaKkIMM B 3aBUCUMOCTH OT pa3jM4YHBIX (PAKTOPOB, a TaKXKE XapakTep
CMELIEHUSI XMMUYECKOTO PAaBHOBECHUS I0J BIMSHUEM BHEIIHWX BO3JEWCTBHU (IMIPUHLMUI
Jle larenbe);

c(OPMHUPOBAHHOCTh YMEHHMSI XapaKTE€pPU30BATh XMMHUYECKUE DPEaKlWH, JIeKalue B
OCHOBE NPOMBIIIJICHHOTO TOJYyYEHUs CEPHOM KHCIOThI, aMMHaka, OOIIMe Hay4YHbIE
NPUHLIUIIB XUMUYECKUX MPOU3BOJICTB; 11€JIECO00Pa3HOCTh MPUMEHEHUSI HEOPTaHUYECKUX
BEIIECTB B MPOMBIIINIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOILICHHUS PUCK-TIONB3a;



c(OpPMUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUW O METOAAaX HAYYHOI'O MO3HAHMS
SIBJICHUI TIPUPOJIBI — HAOTIOICHNE, H3MEPEHUE, MOICTTUPOBAHIE, SKCIIEPUMEHT (peaTbHbIH
Y MBICJICHHBIN), UCIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MPUMEHSTh 3TH 3HAHUS
OpU DKCIEPUMEHTAIBHOM MCCIECOBAHUU BEUIECTB W JUIsl OOBSCHEHUS XUMHUYECKHX
SBJICHUM, MMEIOIIMX MECTO B MPHUPOJAE, MPAKTHUECKOW JEATEITbHOCTH YeJOBEKa U B
MMOBCEHEBHOM JKHU3HMU;

cOPMHPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBSI3h XHUMHUYECKUX 3HAHUHA C
MOHATUSIMU U TPEACTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYyYHBIX MPEAMETOB sl Ooiiee
OCO3HaHHOTO MOHUMAHMS MaTePUATILHOTO €AMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHSI MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM TMOHSATUH
«MaccoBasi J0Js1 BEIECTBA B PACTBOPE» U «MOJIAPHAsl KOHILIEHTpALMs»; MacChl BEUIECTBA
Wi 00bEMa ras3a Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe€ WIM OOBEMY OJHOIO U3
YYacCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOTO 3 (PeKTa peakiuu; 3HaueHUs BOJIOPOTHOTO
MOKA3aTelsi PaCTBOPOB KUCIOT M IIEJIOYEN C M3BECTHOW CTENEHBIO AUCCOLMALMN; MACChI
(00BéMa, KOJMMYECTBA BEIIECTBA) MPOJIYKTAa PEAKIMH, €CJIU OJHO U3 HMCXOJHBIX BEIIECTB
JTaHO B BHUJIC pAcTBOpa C OMPEACIEHHONM MACCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA WIIA
JAHO B U30BITKE (MMEET NPHUMECH); JIOJIM BBIXOJA MPOAYKTA pEAKIMH; OOBEMHBIX
OTHOILIEHUI Ta30B;

cOPMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBAaTh U  IPOBOJUTH
XUMHUYECKUN SKCHEPUMEHT (MPOBEACHUE pPEAKUUNA HOHHOrO OOMEHA, IMOATBEPKICHUE
KAueCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEUIECTB, OMNPENEICHUE CpPEeabl PacTBOPOB
BEIIECTB C TIOMOIIbIO HHJMUKATOPOB, HM3YUYCHHE BIUSHUS pPa3IUYHBIX (HAKTOPOB Ha
CKOPOCTh XHMHWYECKOW pEAKIHUH, PEIICHHE SKCIEPUMEHTAIBbHBIX 3aJad 10 TeMam
«Metammey u «Hemeramib») ¢ coOmoneHreM MpaBuil 0e30macHoro oOpamieHus: ¢
BEILLIECTBAMHU M JIaDOpAaTOPHBIM 000pYyJ0BaHUEM, (DOPMYIHMPOBATh LEIb HCCIEI0BaHUA,
OPEACTaBIATh B Pa3NUYHON (OpMe pe3yiabTaThl SKCIEPUMEHTa, AaHAIUM3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTb;

chOpMHPOBAHHOCTh YMEHHI: COOJIOaTh TpaBWIA TOJH30BAHUS XUMHUYECKOU
MOCy1I0M U J1a00paTOpPHBIM 000PYAOBaHUEM, OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TI0 BBIMOJHEHUIO JA0OPATOPHBIX XUMUUYECKUX OIBITOB, IKOJIOTHYECKH
LeJeCO00pa3HOro MOBEJAEHUSI B OBITY U TPYAOBOW JAESITEIBHOCTH B LEJISAX COXpPAHEHUs
CBOEr0 3J0POBbS, OKPYXAIIIECH NPUPOJHON Cpeabl U JOCTHKEHUS €€ YCTOMYMBOTO
pa3BUTHS, OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPTraHU3MBbI
ONpENETEHHBIX HEOPTAHMYECKUX BEILIECTB, TOHUMAas cMbIca nokazarens [1/K;

cOPMHPOBAHHOCTh ~ YMEHMI:  OCYIIECTBJISTh  IICJICHANPABICHHBI  MOUCK
XUMUYECKON WHGOpPMAIMU B PA3IUYHBIX HCTOYHWMKAX (HAaydyHass W Yy4eOHO-HaydHas
JUTEpaTypa, CpelncTtBa maccoBor wuHbopmaruu, WHTEpHET W Jpyrue), KPUTUUIECKU
aHANM3UPOBATh XMMUYECKYI0 HWH(OpMaiuio, mnepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHUHM C TIOCTaBJICHHON y4eOHOM 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne (undposbie)
HaumMeHoBaHuUe pa3esioB H TeM MPOrPaMMbI Konrpoabnbsie IIpakTuueckue
n/m Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannueckoit xumuu. Teopust ctpoeHus bu6mmoteka [JOK
1.1 . 14
opranunyeckux coenunennii A. M. bytneposa https://m.eds00.ru/d69df650
Uroro no pazneny 14
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHBIEC YTIIEBOIOPOABI — ATKAHBI, ITUKIOATKAHBI 8 bubmorexa LOK
' pedl YHICBOROPOX 1 https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoaopobl: aqKeHb, IKAIUEHBI, 16 2 bubnmorexa LIOK
' AITKHHBI https://m.edso0.ru/d69df650
bu6nmorexa LIOK
2. A
3 POMATHYCCKHE YIJICBOZIOPOAB! (PCHEN) 8 https://m.eds00.ru/d69df650
94 [TpupoHbIe HCTOYHUKH YTIEBOIOPOAOB U UX 4 bubnuorexa [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 ["ajoreHnpoOn3BOIHBIC YTIIEBOIOPOIOB 4 bubmmorexa [JOK
' P A A HOPOA https://m.edso00.ru/d69df650
2.6 KonTponsHas padora 2 1
Uroro mo pazneny 42
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeuHeHus
3.1 Cruptel. deron 12 1 bubnuoreka [JOK
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3.9 KapOonunpHble COeTMHEHHS: aTbICTH/bl U KETOHBI. 99 Bu6muoteka [JOK
' Kap6onossie kuciotsl. Ciioxubie 3pupbl. XKupsl https://m.edso00.ru/d69df650
bu6nunorexa LIOK
3.3 Y 10
PICBOAR htps://m.eds00.ru/d69df650
3.4 KoHnTponpHas padora 2
Utoro no pazneny 46
Pasnen 4. A3oTcoaep:kamye opraHudeckue coeMHeHUus
bubnuoreka [{OK
4.1 A A .b
MIUHBL AMIHOKHCIOTHL. B 16 https://m.eds00.ru/d69df650
Htoro no pazneny 16
Paszgea S. BbicokoMoJieKy/JISIpHbIE COeINHEHUS
5.1 BricokoMONEKyIsIpHBIE COETUHEHUS 8 bubmorexa HOK
' YIp A https://m.edso00.ru/d69df650
Uroro no pazneny 8
Paznen 6. O00011eHNe Kypca OPraHuYecKoil XuMuu
6.1 ['eHeTnyeckas CBSI3b MEXKAY KJaccaMH OpraHUYeCKHX 10
' coenuHeHuil. Pemenue 3aqau
Hroro 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
OBbIE
Ne ni/m HauMeHoBaHMe pa3/ieJioB M TeM NPOrpaMMbI Koutpobubie  [IpaKTudeckue (im¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Pasznen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoandeckuit 3aKoH u
11 Ilepronnueckas cucTeMa XUMUYECKHX SJIEMEHTOB /] 10 bubmorexa HOK
' P ' https://m.edso0.ru/2dd57f24
H. Meunneneena
bu6mmorexa [IOK
1.2 .M 1 1
Crpoenue BemecTBa. MHOrooOpasue BEUIeCTB 3 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
L3 RHUMHHECKHE PeaKitimi 23 1 3 https://m.edsoo.ru/2dd57f24
Hroro o paszneny 46
Pa3nea 2. Heopranun4yeckasi Xumust
bu6mmoreka [IOK
21 Hemerans: 42 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 36 1 2
ST https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 78
Pa3nea 3. XuMus 4 :KU3Hb
bubmuorexa [JOK
3.1 M X 8
€TOJIbI TO3HAHUS B XUMUHU. XUMHUS U KU3Hb httos://m.edsoo.ru/2dd57£24
Hroro no pazneny 8

Pa3znen 4. O0001menune



https://m.edsoo.ru/2dd57f24
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4.1 O060011eHIE U TIOBTOPEHUE KypCca XUMHUU. 4
Hroro 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTeJIbHbIE Pecypchl
padoThI padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
1 XUMHUH, TIPEJICTABICHHE O MHOTO00pa3nun 1 bubmorexa LHOK
1P . P https://m.eds00.ru/3686e6f5
OpPraHUYECKUX COCIUHEHUM
DNEeKTPOHHOE CTPOCHHUE aTOMa yIiiepo/ia
5 (ocHOBHOE U BO30YK/IEHHOE COCTOSIHHS). 1 bubnmnoreka HOK
BasieHTHBIE BO3MOXHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
3 XuUMHUYEcKas CBA3b B OPraHUYECKHUX 1 bubnmnoreka [JOK
COCIMHECHUSIX. https://m.edso0.ru/8d39f5c8
4 Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM 1
CBSI3H, CITIOCOOBI pa3pbIBa CBsI3EH
5 Teopus cTpoeHHst OpraHUUYECKUX 1 bubnuoreka [JOK
coenunennit A. M. byrieposa https://m.eds00.ru/9e595ch8
bu6nuoreka [IOK
6 Buner m3omepun. 1
A P https://m.eds00.ru/b0e61661
7 CrpykTypHas nuzomepus
8 [IpocTpancTBeHHast U30Mepus
9 OnexTpoHHbIE 3 (HEKTH B MOJIEKYJIax 1
OPraHNYeCKUX COCTMHEHUHN
[IpeacraBnenue o KiacCUPUKALMH U
P ¢ bubmuorexa [{OK
10 CUCTEMaTUYeCKasi HOMEHKIJIATypa 1
https://m.edsoo.ru/c212dd21
(IJUPAC) oprann4eckux BEIIECTB



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

Cucremarnueckasi HOMEHKIIATypa
OpraHn4ecKux coeauueHuil. [lonarue o

11 .
paauKaIbHO-3aMECTUTEIILHON
HOMEHKJIaType
12 Knaccudukanus peakiuii B
OpraHU4YeCKOM XUMHH
13 Knaccudukanms peakiuii B bubnmnoreka [HOK
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa
Cucremaru3anus U 0000IICHUE 3HAHUN bu6mmoreka [IOK
14
10 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHN PsijI, 0O1as
15 dbopmyrna, HOMEHKJIATypa 1 U30Mepus, bubnmnorexka HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOEHHE MOJIEKYII
dusnvecKkrue 1 XUMHUUYECKUE CBOMCTBA
16 AJIKAHOB: PCAKIIMH 3aMEIICHUS bubmorexa HOK
P ' https://m.eds00.ru/3137711c
MexaHu3M peakiuu.
XUMHYECKUE CBOMCTBA AJIKAHOB:
17 OKHCJICHUE, N30MEPHU3aLIns,
JETUAPUPOBAHUE, TUPOIIN3, KPEKHUHT,
JETHAPOITUKITA3 IS
HaxoxneHnue ajikaHoB B IpUpPoO/IE.
18 CrocoObI TTOTYICHHS U 1T I:I)/II\}I)eHeHI/Ie bubmorexa LOK
i P https://m.edso0.ru/259b0a5h
aJKaHOB
[uknoankanel: odmas Gopmyina,
19 HOMEHKJIaTypa 1 I/IBOMC(I)I/II}; ZCO6CHHOCTI/I Bubmmorexa [IOK
P pHs, B https://m.eds00.ru/156730d2
CTPOEHHUSI U XUMUYECKUX CBOMCTB.
20 [{uxnoankaHbpl: CrTOCOOBI MOMYYCHUS U



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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IIPUMEHEHHUE.

Pemenune pacuéTHbIxX 3a1a4 Ha
OIIpEeIETICHUE MOJIEKYIIAPHOI (hOopMyIIbI

21 OpPTraHMYECKOI0 BEIIECTBA MO MAaCCOBBIM bubmorexa HOK
p https://m.edsoo.ru/bf84d8eb
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B
€ro COCTaB.
99 Cucremaru3anus U 0000IICHUE 3HAHUN
10 TeMe
AJIKEHBI: TOMOJIOTUYECKHH psiJl, oO1Ias
23 (dhopmya, HOMEHKIATypa, JJIEKTPOHHOE U bubmorexa LHOK
pMya, ypa, P https://m.edso0o.ru/273b0ale
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
24 CTpyKTypHas ¥ MPOCTPAHCTBEHHAS
n3omepus. Pu3nvecKkue CBOMCTBA
XHUMUYECKUE CBOMCTBA aJIKEHOB: PEAKIUU
o5 npucoeanHenus. [Tpasuio bubmuoreka [JOK
MapkoBHuKOBa. Peakiyu, nporekaronme https://m.edsoo.ru/21069ccd
MPOTHB MpaBmiia MapKOBHHKOBA
XUMHYECKUE CBOMCTBA AJIKEHOB:
26 OKUCJICHUE, TIOJTMMEPHU3aIHs, 3aMCIIICHIEC
B anb(a-1monaoxxeHun
97 CriocoObl MoNTyueHus: ¥ IPUMEHEHUE bubmuorexa [JOK
aJIKEHOB https://m.edso0.ru/665dc058
[IpakTrueckas padota Ne 1 mo Teme
28 "I[lonydyeHue >TUIIEHA U U3YYEHHE €T0 bubmorexa LHOK
. i " ya https://m.eds00.ru/0941eed8
CBOWCTB
Pemenue pacu€THbIx 3a1a4 Ha
. bubmuorexa [JOK
29 ompeieJICHUE MOJICKYISIPHON (OPMYITBI

OpPraHn4€CKOro BEIICCTBA

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
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AnKaaueHsl: CONpsKEHHBIE,

30 M30JIMPOBaHHBIC, KYMYJIMPOBaHHbIC bubmmorexa [JOK
P > KYMYIHP ! https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
31 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubamnoreka HOK
JMEHOB https://m.edsoo.ru/e561253d
32 CniocoObI TTOTy4eHUsT U IPUMEHEHNE bubnnoreka HOK
aJIKaJIEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUN psifl, oO1ast
33 ¢dbopMyIa, HOMEHKIIATypa, JIEKTPOHHOE U bubnuorexa [HOK
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, https://m.edso0.ru/68b6cc4c
(dusnueckue cBocTBa
34 XHWMHYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK
https://m.edso0.ru/23493a93
35 KauecTBeHHBIE peaklii Ha TPOMHYIO bubmuotexa [JOK
CBA3b https://m.edsoo.ru/7b1c48da
CriocoObl MosTydeHus: ¥ IpUMEHEHUe bubmuoreka [JOK
36
ATKUHOB https://m.edsoo.ru/a6f9alea
37 Pemrenue 3amau: pacu€Tsl IO ypaBHEHUIO bubnmnoreka [JOK
XMMHYECKOHN peaKiuu https://m.edsoo.ru/5db8e526
38 CucremaTu3aius 1 0000IIeHNEe 3HAHUT
o TeMe
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast
opMyJa, HOMEHKJIAaTypa. DIeKTPOHHOE U
39 E) (I))CTy AHCTBEHHOC CTYI())eHI/Ie MOJI;GK i} bubmorexa [TOK
pocIp P ) https://m.edsoo.ru/a92a7094
OeH30I1a ¥ ToJIyou1a, UX (pU3UUEcKue
CBOMCTBA
40 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU bubnmorexa [JOK

3aMeEleHUs

https://m.edsoo.ru/a44alae4
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XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU

bu6nuoreka [IOK

41 MIPUCOCTMHECHHM S, OKHCIICHHE TOMOJIOTOB
P A ’ https://m.edsoo.ru/a44alae4
OeH3omna
42 OC00CHHOCTH XUMHUYECKHX CBOWCTB bubmuorexa [JOK
CTUpOJIA https://m.edso0o.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
43 oTpe/IeIICHUE MOJICKYJIIPHON (OPMYITBI bubmorexa LHOK
pe YBIp PNy https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA
44 CriocoOsl MosTyueHus: U IpUMEHEHUE bubnuorexa [HOK
apeHoOB https://m.edso00.ru/6f717d09
45 ['eHeTnyeckas CBSA3b MEKAY PA3IMIHBIMU
KJIaCCaMHM YTJIEBOJOPOIOB
Pacuéthl mo ypaBHEHUSM XUMHYECKUX
46 peaknuii. Cucremaruzaius u 00001IeHne
3HaHUM MO TeMe
47 [Tpuponnsiii ra3. [lonytHsle HeTAHBIE
rassl
48 KameHnHbIi1 yroap 1 IpoIyKThl €T0 bubnmnorexka [HOK
nepepadboTKu https://m.eds00.ru/69b3398b
Hedts u ciocoOw1 €€ nepepaboTKy.
49 IIpuMenenne NpoayKTOB HEPEPAOOTKHU bubmorexa LOK
p poayx pep https://m.eds00.ru/21f9de78
HedTH
50 I'eneTnyeckas CBS3b MEKAY PA3INYHBIMU
KJIaCCaMHM YTJIEBOJOPOIOB
["aioreHONpPON3BOIHEIE YTIIEBOI0POIOB:
51 JEKT OHH(I:C CT OCHI/Ie'yreaK I/II/Ip Bubmmorexa [IOK
P P > peaktt https://m.edso00.ru/82b4d759
3aMEeIIeHHs TalloTeHa
52 JleticTBue 1Iea049ei Ha
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rajoreHnpou3BoIHbIE. B3anmoneiicteue
JUTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

Cucremaruzanus u 0000LIEHUE 3HAHUM

bu6nmoreka [IOK

53
o pazzaeny "Yriaeroaopoant"” https://m.edso00.ru/20e89f22

54 Pemrenue 3aganuii ¥ 3a7a4 1o TEME
"YraeBogopoib"

55 KonTponbHas padota no teme
"YraeBogopoib"

56 KonTponbHas padota no teme bubnuoreka [JOK
"VYrneBomopoasr" https://m.eds00.ru/95c9e298
[IpenenbHBIC OTHOATOMHBIC CITUPTHI:

TOMOJIOTHYECKHUI psijl, o0mas hopmyia,
57 CTPOCHUE MOJICK JI1) HU30Me I/Iﬂ(b i bubmorexa [JOK
P Y pYL, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiiaccuukarms,
¢u3nueckue cBoiicTBa

58 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX bubnmnorexka HOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe

59 XHUMUYECKUE CBOKMCTBA MPEAECTBHBIX
OJTHOATOMHBIX CITHPTOB

60 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTteie ahuphl: HOMEHKIATYpa 1

61 I/I3IZ)MC us %))0(136CHHOCTI/I (bmgzecm/lx " bubnuorexa LHOK

pH, . https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOHCTB
MHOroaroMHbI€ CIIUPTHI: ITHICHTIUKOIh
62 Y TIUIEPUH, UX (pU3NYecKHue U bubmmorexa TIOK
pHt, N https://m.edsoo.ru/ee4d84aa
XHMHYECKHUE CBOMCTBA
63 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK



https://m.edsoo.ru/20e89f22
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MHOTI'0aTOMHBIX CITMPTOB

https://m.edsoo.ru/d12e567d

®DeHOoI: CTPOCHUE MOJIEKYJIbI,

64 ¢usnveckue cBorcTBa. TOKCHYHOCTH bubmmorexa LHOK
' https://m.edsoo.ru/2ce726f8
¢denona
bu6nmmoreka [IOK
65 X i
MMITIECKHE CBOHCTBA deroa https://m.edsoo.ru/037ca5f9
66 CriocoOsl MosTyueHus: U IpUMEHEHUE bubnnoreka HOK
¢benona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas paborta Ne 2. Pemenue
67 AKCIIEPUMEHTANFHBIX 3a7a4 10 TeMe brbmmorexa LTOK
" P " 8 https://m.edsoo.ru/fd0ced09
CrupTsl U GHeHOIBI
68 Cucremaru3anus U 0000ICHUE 3HAHUM bu6mmoreka [IOK
10 TEME https://m.edso0.ru/1810ch9b
AJNBAETHABI U KETOHBI: 3JIEKTPOHHOE
CTpOEeHHE KapOOHUIIbHOW IPYIIIbI; bubmuoreka [JOK
69
TrOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, https://m.edsoo.ru/b139beaa
M30MEpHsl © HOMEHKJIATypa
70 AJnbaeTUAb U KETOHBI: (PU3NYECKUE bu6nuoreka [IOK
CBOMCTBA; peakLMK IPUCOCIUHEHUS https://m.edsoo.ru/c887425c
7 Peaknuu oKuCIIEHUS U KaUeCTBEHHBIC but6mmoreka [IOK
peaKUrH aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
79 CriocoOblI TOTYIeHUS aJTbIETHIOB U bubnmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
73 KIfCJ'IOTBI OCO6CHII{)OfTI/I CT OeHIfSI ux bubmmorexa [JOK
’ P https://m.edsoo.ru/fecOb113
MOJICKYJT
74 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bu6muoreka [JOK

KHCJIOT, UX (pu3nyecKue CBOMCTBa

https://m.edsoo.ru/700cc87b



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bu6nuoreka [IOK

75
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0.ru/40e6e0e9
Oco6eHHOCTH CBOMCTB MypaBbUHON

76 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX bubmmorexa [JOK

' p P https://m.edsoo.ru/bb31be71

KHUCJIOT
OcoOeHHOCTH CBOMCTB: HENIPEAETbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,

77 UKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [JOK
ARKEp > AP P https://m.edsoo.ru/83a08773
kucioT. [IpencraButenu BHICIINX
KapOOHOBBIX KHUCJIOT

78 [ToHsATHE O IPOM3BOIHBIX KAPOOHOBBIX bubnmnoreka [HOK
KHCJIOT https://m.eds00.ru/0d162d9d
CrniocoObl osTyyeHHst U IpUMEHEHUE bubnnorexka HOK

79
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7c065¢9d
CnoxxHbie 3(DUPBI: TOMOJIOTHYECKUH P,

80 obmas ¢o 13) Jfa U30MEpHs U ’ bubmmorexa [JOK

B Py, P https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

81 duznyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIxX 3a1a4: 110

82 YPaBHEHUIO XUMUYECKOW peakluu, Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIIECTBA
IIpakTuyeckas padora Ne 3. Pemenue

83 JKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuotexa [JOK
"KapOoHoBbIe KUCIOTHI. ClIOKHBIE https://m.eds00.ru/486671fb
s¢upsr"

84 Kupsr: ctpoenue, hpuzndeckue u bubnuotexa [JOK
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XUMHUYECKHE CBOUCTBA (TUIPOIIU3)

https://m.edsoo.ru/al9c5b98

OcoOEHHOCTH CBOWCTB JKUPOB,

85 COIEPIKAINX OCTATKU HEMPEAEIbHBIX bubnnorexa [IOK
Flepratl pea https://m.edso0.ru/b0331922
KHUPHBIX KHCITOT. JKupsl B mpupoie
Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
86 KHCIIOT, MX Morotiee aercTBue. IlonsaTue bubmuorexa [JOK
0 CUHTETUYECKHX MOIOIIHNX CPEJICTBaX https://m.edso0.ru/3c566565
(CMCO)
I'enernueckast cBA3b YIIIEBOAOPOIOB U
87 KHUCJIOPOACOE mamIZ): 0 FaHI/II‘)IeCKI/IX bubmorexa LOK
p p p https://m.edso0.ru/56790c96
BEILIECTB
88 Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX
peakuuii
CucreMmaru3anus 1 00001IeHHE 3HAHUH bubmuorexa [JOK
89
110 TeEME https://m.edsoo.ru/f8eaf2eb
90 CucreMaruzaiys 1 0000IIeHNEe 3HAHUH
110 TeMe
OO01as xapakTepucTUKA YIJIEBOIOB U
91 Knaccmbmr()aunﬂp J‘IGBOI[ZII; (MOHO-, TH- U bubmorexa HOK
yr ’ https://m.edso0.ru/7a9693al
MOJIMCAXaPUIBI)
92 Monocaxapusl: GU3NIECKHE CBOMCTBA U bu6nuoreka [IOK
HaxO0’KJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
93 XHUMHUYECKHAE CBOMCTBA IIIOKO3BI
94 [IpuMeHeHne rroKo36l, €€ 3HaYeHUE B bubnmnorexka HOK
KUA3HEEATEIIbHOCTH OpraHn3Ma https://m.edso0.ru/5e61122d
95 @pyKTO3a_ HM30MEP IITHOKO3bI
96 Jucaxapupl: caxapo3a, MajabTO3a U bubmuorexa [JOK

nakTo3a. Haxoxaenue B mpupoe u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHUC IUCAXaApUIO0B

[Tonucaxapumpl: cTpoeHHE

97 MaKpOMOJIEKYJ, PU3NYECKUE U bubnxorexa LIOK
P Y : https://m.edso00.ru/72a04508
XUMHYECKHUE CBOMCTBA, TPUMCHECHHE
98 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX bubnmorexa LTOK
4 https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
99 onpe/ieJICHUE J0IU BbIXO/a MPOIyKTa bubmmorera LOK
bex g 718 TPORYK https://m.edsoo.ru/7fde47ef
PEaKIUU OT TEOPETHISCKH BO3ZMOKHOTO
100 Cucremaru3anus U 0000IICHUE 3HAHUN bu6mmoreka [IOK
0 paszaeny https://m.edso0.ru/08d4364c
KonTponbhas padbota no teme
101 "Kucnopoacoaepkaiiue opraHu4ecKue bubamorexa LOK
p | p p https://m.eds00.ru/42c6678e
COETMHEHUS
KonTponbhas padota no teme
102 "Kucnmopocoaepkaiiiue OpraHndecKue
coeTMHEeHHS "
AMUHBI: K1accu(UKaius, CTpOSHHE
103 MoOJIeKYJI, o0m1ast popmyia, usomepus bubmiorexa LIOK
i pMYyZd, up ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PU3HUYECKUE CBOWCTBA
104 XUMHUYECKHe CBOMCTBA anu(pPaTHIeCKUX bu6muoreka [JOK
aMUHOB https://m.edso0.ru/1bc5cf80
105 XUMHYECKHE CBOMCTBA anr(paTHIECKUX
aMHUHOB
CriocoObl osTyyeHHs 1 IpUMEHEHNE bubmmoreka [JOK
106
anudaTuyecKux aMMHOB https://m.edsoo.ru/eal38763
107 AHUIVH: CTPOCHHUE aHWINHA, bubnunorexa [IOK

0COOECHHOCTU XUMHUYECKUX CBOMCTB

https://m.edsoo.ru/39cd21f1
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AdHUWJINHa

CpaBHEHME OCHOBHBIX CBOMCTB

108
anmndaTUyecKuXx aMUHOB ¥ aHUJIMHA
109 [Tonydyenue anununa. Peaknus
H.H.3ununa
AMHUHOKHUCIIOTHI: HOMEHKJIATypa U
n3zomepusi, pusnyecKre CBOMCTRA. bubnmnorexka HOK
110
OtnenbHbIC PEICTABUTEH O~ https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
111 XUMHYECKHE CBONCTBA aMUHOKHUCIIOT, UX bubmuorexa [JOK
OMOJIOTrMYeCcKOe 3HAYCHHE aMUHOKHUCIIOT. https://m.edsoo.ru/77df705a
112 CuHTE3 ¥ TUAPOJIU3 MENTUI0B
113 benku kak npupoIHbIE IOJIUMEPHI; bubnmnorexka HOK
CTPYKTYpHI OE€JIKOB https://m.edso0.ru/429e9899
. bubmuoreka [JOK
114 XUMHYECKHE CBOMCTBA OEIKOB https://m.edsoo.ru/6237306d
A30TCcoAepKAIINE TETEPOLMKINYECKUE
115 COG)II/IH:HEH. II‘IIIyKJ'IeI/IH(I))BIje KHUCJIOTHI: bubnnorexa LIOK
https://m.edso00.ru/521d1431
COCTaB, CTPOEHUE U OMOJIOTUYECKAS POJIb
IIpakTuyeckas pabora Ne 4. Pemenue
116 AKCTIICPUMEHTAIIBHBIX 337124 110 TEME bu6nuoreka [IOK
"A30TCcoaepKale OpraHndecKue https://m.edsoo.ru/8e3c02d1
coenuuenus"
IIpakTruyeckas pabora Ne 5. Pemenue
117 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
"Pacnio3HaBaHnE OpraHMYECKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"
118 KonrtponsHas pabora o Teme bubmuoteka [JOK
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"A30TcoepKale OpraHn4ecKue
coenuueHus"

https://m.edsoo.ru/ce561bc?

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U

bu6nmoreka [IOK

119
METO/Ibl UX CUHTE3a —II0JIUMEPU3ALIUS U https://m.edsoo.ru/7aa63ebd
MTOJIMKOHICHCAIIHS
120 IInactmaccel. Y Tunuzanus u bubmuorexa [JOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/82242e0f
121 DnacToMepbl: HaTypaJbHbBIN bubnuorexa [HOK
CUHTETUYECKUE KayuyKu. Pe3uHa https://m.eds00.ru/246103ec
Bonokna: HaTypanbHbIE, HCKYCCTBEHHEIE,
122 cunternyeckue. [lonumepsr bubmorexa LHOK
' p https://m.eds00.ru/5963a601
CHEIHabHOTO Ha3HAUYCHUS
[IpaxTnueckas padora Ne 6. Pemenue
123 SKCIIEPUMEHTAIBHBIX 337124 II0 TEME bubnnorexa LIOK
" P " https://m.edsoo.ru/3aebd77a
Pacno3naBanue miactmace
ITpakTuyeckas pabora Ne7. Pemenne
124 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacnio3snaBanue BOoJOKOH"
O060061IeHre U cucTeMaTH3alus
125 M3yYEHHOT0 MaTepHaia 1o TeMe brbmmorexa LTOK
" i P " https://m.edsoo.ru/6a22ble8
BricokoMonekynspHble COSTUHEHUS
126 Pemenue pacueTHbIX 33129
127 O06o011IeHne 1 cucTeMaTu3aus Kypca
OpraHN4YeCKON XUMHH
128 O6o011IeHne 1 cucTeMaTu3amus Kypea
OPraHN4eCKOM XUMHH
129 HroroBasi koHTpoIbHAs paboTa
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130 HToroBast KOHTpOJIbHAs paboTa 1

131 AHaM3 KOHTPOJIBHOM paboThI 1

132 Pemenue pacueTHbIX 3a1a4 1

133 Pemenue pacueTHbIX 33124 1

134 FGHCTI/I‘IGCIiaSI CBSI3b OPTaHUYECKUX 1
COCMHCHU I

135 FGHGTI/I‘-IGCIiaSI CBSI3b OPraHUYECCKUX 1
COCTMHEHU I

136 Cucremaruzanusa 1 0000IIeHnE 1

OBUIEE KOJIMYECTBO YACOB 110 136

ITPOI'PAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

1 Atom. CocTaB aTOMHBIX sJiep. XUMUYECKUI 1 bubnnoreka [JOK
a1eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

5 CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1 Bbu6mmotreka [JOK
KBaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1 bubnuoreka [{OK
p-, d-, f-a;memenThI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 3;eKTpOHOB 1O ATOMHBIM 1 bubnnoreka [JOK
opouTanImM https://m.edsoo.ru/f5f750fe
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB

5 BHCMZETOB B OCHO];il)-IOI\/}I’I:/I BO30YKIEHHOM 1 bubnmorera IOK

YK https://m.edso0.ru/8149e846

COCTOSIHUM
DNeKTPOHHBIE KOHPUTYpAIIUU aTOMOB

6 9JIEMEHTOB B OCHOBHOM M BO30YXKJIEHHOM 1
COCTOSIHHH

7 DJeKTPOHHBIE KOH(PUTYpaluy HOHOB. 1 bubmuoreka [IOK
DIIEKTPOOTPHULIATEITBHOCTh https://m.edso00.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

3 cucTeMa XuMuueckux anemeHToB 1. U. 1 bubmuoreka [{OK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOEHHUSI ATOMOB

9 3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB 1 bubmuoreka [IOK

XUMHNYCCKHUX 3JICMCHTOB U 06pa3yeMLIX nMH

https://m.edsoo.ru/f8468927
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IMPOCTBIX W CIIOKHBIX BEIICCTB I10 I'PYIIIIaM U
nepuoaam

Cucremaruzanus 1 00001IEHUE 3HAHUM 10

bub6nmoreka [IOK

10
TEME https://m.edsoo.ru/8fad2942
Bunnr xumnueckoii cBsa3u. MexaHu3MEbl
11 o0pa3oBaHMsA KOBAJIEHTHOH cBs3K. CBOMCTBA bubmorexa LOK
p _ ’ https://m.edsoo.ru/5a8072af
KOBAJIEHTHOH CBS3U
12 Honnas xuMudeckas cBA3b. MeTasIndecKas
XAMUYECKas CBI3b
13 Bonopoanas cBsi3b. MexMONIEKyIsIpHbIE
B3anNMOICHCTBUSI
BaneHTHOCTh U BaJIEHTHBIE BO3MOYKHOCTH
14 atomMoB. CBSI3b DJIEKTPOHHOMN CTPYKTYPHI bubmorexa LHOK
' p PYKTYP https://m.edso00.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
15 [IpencraBieHust 0 KOMIUIEKCHBIX COSTMHEHUSX: bu6mmoreka IIOK
COCTaB U HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemectBa MonekynspHOTo 1
16 HEMOJIEKYJISIPHOTO CTPOCHMS. THIIBI bubmmnoreka HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
17 [TonsiTHE O MUCTIEPCHBIX CHCTEMAX. bubmmoreka [JOK
[IpencraBnenue o0 KOJUIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
HicTtuHHBIE pacTBOPHI: HACHIIIICHHBIE U
18 HEHACHIIIEHHBIE, PACTBOPUMOCTD bubmorexa LIOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
19 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuotexa [JOK
pacTBOPOB https://m.eds00.ru/328e653a
20 Pemrenue 3amay ¢ uCoJIb30BaHUEM [HOHATHHA but6mmoreka [IOK
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""MaccoBas /107151 paCTBOPEHHOTO BelecTna',
"MOJIIpHAasi KOHLIEHTpaus'"..

https://m.edsoo.ru/785e0ab4

21 Knaccudukanus 1 HOMEHKIATypa bubmunoreka [JOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus 1 0000IICHUE 3HAHUM 110 bubnuorexa [{OK

22
TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbnas padora no temam "CtpoeHue
aroma. [lepuonnueckuii 3aKoH u

bubnunoreka LIOK
23 [lepuonnueckas cucreMa XUMHUYECKUX
.o https://m.edso0o.ru/70a60aa4
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"
Knaccugukanus XuMHUecKuX peakiuii B
HEOPraHN4eCcKOM U OPraHNYecKOl XUMHUU.
24 3aKOH COXpaHEHMS MACChl BEIECTB; 3aKOH bubmorexa LOK
p ’ https://m.edso00.ru/6335cdd2
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKIHAX

o5 TennoBsle 3¢ (HEKTH XUMUYECKUX peaKLUi. bubmmnoreka HOK
TepMOXUMHUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da

26 Boruncnenus no ypaBHEHUSIM XUMHUECKUX bubmuoreka [IOK
peaKkurii 1 TEPMOXUMHUYECKUM YPABHEHUSIM https://m.edsoo.ru/87b13954
CKopocTh XMMHUECKOM peakuuu, e€

27 3aBHCUMOCTH OT Pa3IHyYHbIX (PaKTOPOB.

Karanus n kaTanu3aTopbl

28 I'oMoreHHbIE U TeTEpOreHHbIE PEAKIIUN
[IpakTnueckast pabora Ne 1 o reme "Bnusiue

29 a3JMYHBIX (DAaKTOPOB HA CKOPOCTh bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMUYECKOHN peaKkIiuu

30 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubmmoreka [JOK
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XUMHUYECKOE PaBHOBECUE

https://m.eds00.ru/30952f9b

[IpakTrueckas padota Ne 2 o teme "BnusHue

bu6nmorexa [IOK

31 a3 AKTOPOB Ha MMOJIOKCHHE
PASIMIHbIX (AKTOPOB I Ii HOACEHH https://m.edsoo.ru/3bf34e17
XUMHYECKOTO PABHOBECHSI
32 Pemenue 3a1a4 Ha XUMHUYECKOE paBHOBECUE
33 Dnektponutrueckas auccounanusi. CUiabHbIe U bubnmoreka [JOK
cirabbie AeKTPosUThI. CTEIeHb TUCCOIUAIIUT https://m.edsoo.ru/5f766bdf
Nonnoe npoussenenue Boasl. Cpeaa BOIHBIX
34 acTBO OBp Bonopousrii HOK&SETGJH) (pH) bubmmorexa [JOK
P POB. BOROPOA P https://m.eds00.ru/3966ca89
pacTBopa
35 I'maponus coneid. Peaknuu, nporekaroniye B bubmmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
36 Pemenwue 3ananuii mo teme "I uaponus"
ITpakTryeckas pabora Ne 3 o Teme
37 "XHUMHAYECKHE PEAKIIUHA B pacTBOpPax bubmorexa LIOK
,],‘O P P https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
38 I'unponu3 OMHAPHBIX COCTMHEHMIA
39 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubnnorexa [JOK
Baxnerinme OKUCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
40 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnunorexa LIOK
OanaHca https://m.edso00.ru/fb691387
41 DNEKTPOIN3 PACTBOPOB U PACIIIABOB BEIIECTB bubmmorexa [IOK
P P P P . https://m.edso00.ru/93fb97d2
42 Pemrenue 3apanumii no teme "DnexTponus"
43 Pemenue 3aga4 pa3aMyHbIX TUTIOB bubmorexa [IOK
asp https://m.edsoo.ru/5a859d16
bub6 OK
44 Pemenue 3agau pa3nuyHbIX TUIIOB nosmmorexa I

https://m.edsoo.ru/5afa265d
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45 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuorexa [{OK
Teme "XuMHuuecKue peakiun" https://m.edsoo.ru/c161eb85
46 KonrponsHas pabora o Teme "XumMuueckne bubmunoreka [JOK
peaxkuun" https://m.edso00.ru/a8a0a930
[Tonoxxenue nemetamioB B [lepuoanueckoit
47 CHCTEME XUMHUYECKHUX dnemMeHToB /. 1. bubmuorexa [IOK
MeHeneeBa 1 0COOCHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. DH3MYecKre CBONCTBA HEMETAIIIOB
48 AJIIOTpOnus HEMETaJIOB (Ha IIpuMepe bubmmoreka [JOK
KHCIIopoJa, cepsl, hocdopa u yriepozaa) https://m.edsoo.ru/ef92c91c
49 Bopopona: nonydyenue, pusndeckue u Bbu6motreka [JOK
XMMHYECKHE CBOMCTBA. [ 'puib https://m.edso0.ru/0aa8f613
50 Pemenue 3aianuii ¥ 3a1a4 pa3HbIX TUIIOB
l"aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI
51 MoJTydeHus, GU3NYECKUE U XUMUIECKHE brbmmorexa LTOK
YICHI, https://m.eds00.ru/4e223795
CBOICTBa
52 Xnop.
53 I'anorenoBonopoasl. Baxxnelimmue bubmuoreka [IOK
KHUCJIOPOACOAEPKAILIME COEAUHEHUS TAIOTEHOB https://m.edsoo.ru/6b3255e6
54 ConsiHast KHCIIOTA.
JlabopaTopHble ¥ IPOMBIILIIEHHBIE CTIOCOOBI
55 norydeHus raioreHoB. [Ipumenenmne bubmmorexa [JOK
e P . https://m.edsoo.ru/6971aca4
TJIOTEHOB M X COCTUHCHHIMA
[TpakTuueckas paborta Ne 4. Pemenue
56 AKCIIEPUMEHTANBHBIX 33724 10 TeMe bubmmorexa [IOK
" P | https://m.edso0.ru/8b26fecd
lManorenst
57 Pewenue 3apanunii mo teme "l"anorensr"
58 Kucnopon: nabopaTopHble ¥ MPOMBIIIJIEHHBIE bubnuorexa [JOK
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CIOCOOBI OTY4EHUs], PU3UIECKUE U
XUMHYECKUE CBOICTBA.

https://m.edsoo.ru/c8abc36a

59 O30H. [IpumeHeHne K1CI0pOia U 030HA
bub6nmoreka [IOK
60 @)
KCHJBL I TIEpOKCHIRT https://m.edsoo0.ru/5¢8816a0
61 PemeHHe 3aJ1a4 pa3JIM4YHbIX TUIIOB BH6HHOTeKa HOK
At p https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIEHHE B IPUPOJIE, CIIOCOOBI
62 HOJII) eHUs ql)lmnqecmfe E XﬂI/IMI/I‘-IeCKI/Ie bubmmorexa [JOK
},Iq ’ https://m.edsoo.ru/46afael6
CBOICTBa
bubmuoreka [IOK
63
Ceposonopon, cykup! https://m.edso0.ru/7¢875999
64 Kucnopoacoaepkaiiue COeMHEHHS CEPhI. bubnuorexa [JOK
OKCHOBL. https://m.edsoo.ru/8cfa2548
65 OcoOEeHHOCTH CBOWCTB CEPHOM KHCIIOTHI
[IpakTuueckas padora Ne 5. Pemenue
66 JKCHEPUMEHTANLHLIX 3a7a4 Mo TeMme "Cepa u eé bubmorexa LIOK
P " A P https://m.edso0.ru/0afb05e4
COCONHCHUA
A30T: Hax0XKIE€HHUE B IPUPOJIE, CIIOCOOLI
67 MOJTyYEHHS (§H3quc1<1/l:e E XﬂI/IMI/I‘{eCKI/IC bubnnorexa [JOK
Yq ’ https://m.edsoo.ru/badd2255
CBOIICTBA.
68 Ammuak. Hutpuast
69 Kucnoponcoaepxaiiue coequHeHHs a30Ta. bubmuoreka [IOK
OKcuabl https://m.edsoo.ru/e2965afe
70 Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHI
71 [IpumeneHue a3oTa U €ro COCIMHEHUM. but6mmoreka [IOK
A3OTHBIC yIOOpEHHS https://m.eds00.ru/129f5059
72 docdop: HaxXOkKAECHUE B IPUPOJIE, CIOCOOBI bubmuotexa [JOK
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MoJTydeHus!, GU3HMUECKUE U XUMUYECKUE

https://m.edsoo.ru/9a6b43ec

CBONCTBA.
73 Dochunst u hochuH.
bub6nmoreka [IOK
74 O .
Keuptet ochopa https://m.edsoo.ru/c7a2d429
75 dochopcoaepxkainiue KucaoTsl. Comun
(hochopHBIX KUCITOT
76 [Tpumenenue pochopa 1 ero coeAMHEHUA. Bbu6moteka [JOK
dochopubie ynoopeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue
77 AKCIEPUMEHTAIIbHBIX 337124 110 TeMe "A30T U bubmmorexa [JOK
P 8 " https://m.edso00.ru/8175ac3f
dbocdop 1 UX CoeTMHCHUS
VYrnepos: HaxoXJIeHUE B IPUPOJIE,
78 annof (?HHLIe Moﬂ nuduka IEI)HP(bi3quCKHe U bubmmorexa LIOK
p Uﬂ T https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
79 Oxcup yriepoaa(ll), okcun yraepoma(1V), bubmuoreka [IOK
YTOJIbHAsk KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
80 Pemrenue 3anau pa3nuyHbIX TUIIOB brbmmorexa LIOK
atp https://m.eds00.ru/6029b609
Kpemnuii: HaxoKJIeHUE B IPUPOE, CITOCOOBI
81 H(I))J'I eHUs (I)I/IBI/IJ‘IICCKI/IC u znfﬂiecm/le bubnmorera LHOK
YCHH, https://m.eds00.ru/143558ab
CBOICTBa
82 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA, bubmmoreka [JOK
CUJIMKAThI https://m.edsoo.ru/3170e7bl
. bubnunorexa LIOK
[TpuMeHEeHHE KPEMHUS U €T0 COSTMHEHUH.
83 C https://m.edsoo.ru/393cdac0
TCIIO, CTO TIOMYHCHHE, BUJBL CTCiIa https://m.edsoo.ru/5823cefb
84 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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Cucremarusanys 1 00001IEHUE 3HAHUM 110

https://m.edsoo.ru/b624f801
bu6nunorexa LIOK

85
teme "Hemeransr" https://m.edso0.ru/6e864db5
86 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0
teme "Hemeramibr"
bu6nmorexa [IOK
87 KonTponbnas pabora mo Teme "Hemerammbr"
P P https://m.edsoo.ru/d0484c76
88 AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI, bubnnorexa [JOK
KOppEeKLHsI OIIHNO0K https://m.edsoo.ru/2b7e9510
[Tonoxxenue metanios B [lepuogudeckoii
89 CUCTEME XMMHYECKHX AJIEMEHTOB. bubmmoreka [JOK
Oco0eHHOCTH CTPOESHUS SIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI104€K aTOMOB METaJLJIOB
90 OO6mue Gpuznueckre CBOMCTBA METAILIOB. bubmuoreka [IOK
[IpuMeHeHne MeTasIoB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmoreka IIOK
91 CmuiaBsl MetasuioB. Kopposust Mmetamion
PP https://m.edsoo.ru/42b872e3
bubmmnoreka HOK
92 Pemenne 3a1a4 pa3nuyHbIX TUIIOB nosmorexa I
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN
bu6muoreka [JOK
93 MeTauioB. O01ue criocoOb! MOTydeHUs nommoreka I
https://m.edsoo.ru/94eb377a
METaJIJIOB
O6mas xapakrepucTuka MetamuioB |A-rpynmnsl
94 [Tepronnueckoit CUCTEMbI XUMHUYECKHUX but6mmorekxa [IOK
sneMeHToB. HaTpuii u kanuii: monydeHue, https://m.edsoo.ru/e12c26b3
(bu3nUecKre U XUMUYECKIE CBOHCTBRA.
95 Coenunenus HaTpus U Kanus. [Ipumenenue

MPOCTHIX BEIIECTB U UX COCTUHEHUM.
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96

Pemenue 3aganuii 1 3agaq

O6mas xapakrepuctuka MetayioB |IA-rpymb
[Teproandeckoii CUCTEMBI XUMHUYECKUX

bub6nmoreka [IOK

97 N N
3JIEMEHTOB. MarHuii ¥ KaJbLWii: MOJy4EHHUE, https://m.edsoo.ru/7c3e49c0
(du3nUecKre U XUMUIECKIE CBOHCTBRA.
08 Coenunenus kanplus 1 Maraus. [IpuMenenne
MIPOCTHIX BEIIECTB U UX COSTUHEHUM.
99 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS Bubmiorexa OK
yerp https://m.edsoo.ru/c74bfae9
100 Pewenue 3amanuii u 3amay
101 ANfOMHUHU: TTOTydeHue, Gpu3ndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIC CBOMCTBA OKCHIA M THIPOKCHAA
102 AJTFOMUHUS, TUIPOKCOKOMITICKCHI aJTIOMHHHUS bubmorexa LIOK
> THAD ’ https://m.edsoo.ru/5d12d318
WX IPUMEHEHHE
103 Pemrenue 3anau pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue
104 JKCHEPUMEHTAILHBIX 3a4a4 10 TeMe "MeTalbl bubmorexa LIOK
P " https://m.edso0.ru/27a4af43
TJIABHBIX MTOATPYIIT
OO1as XxapakTeprCcTUKa METANIOB TOOOYHBIX
105 noarpynin (b-rpynn) I[lepuonudeckoii cuctemsl bubmmorexa LIOK
pyn pyn pHOA https://m.eds00.ru/610d7431
XAMHYECKHX DIIEMEHTOB
106 DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa U bubnuotexa [JOK
€ro COCIMHEHUH, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
107 OKHUCIIUTEIHHO-BOCCTAHOBUTEILHEBIE CBOMCTBA
COEMHEHUI XpoMa
108 OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC CBOMCTBA

COEAMHEHUHN XpoMa
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Baxwnelinme coelMHEHUs Maprasiia.

109 IlepMmaHranar Kamaus, €ro OKUCIUTEILHBIE bubmorexa LIOK
P! ’ https://m.eds00.ru/039d69c8
CBOICTBa
110 OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE CBOMCTBA
COEAMHEHHI MapraHua
111 OKHUCIUTEIBHO-BOCCTAHOBUTEILHEBIE CBOMCTBA
COCIMHCHHI MapraHIiia
dusnueckre U XUMHUYECKHE CBOMCTBA Kele3a U
112 ero coenuHenuii. [loyuenue u npuMeHeHNUE buGnuorexa [IOK
' I P https://m.edsoo.ru/1b7f8741
CILUIABOB JKeje3a
113 XnMHYeCKHe CBOMCTBA COeIUMHCHHUI JKee3a
114 XUMHYECKHE CBOUCTBA COENMHEHUI )Kee3a
115 du3nYecKre U XMMUYECKHUEe CBOMCTBA MEJIU U bubnuorexa [JOK
€€ COEIMHEHM, UX MPUMEHECHHE https://m.edsoo.ru/2bc0f954
116 Pemtenue 3amanuii
dusnueckre U XUMHUYECKHE CBOMCTBA IIHHKA U
117 €ro COeIUHEHUH, UX IPUMEHEHUE bubnmorexa OK
’ p ) https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMITIIEKCHI ITUHKA
118 Pemtenue 3amanuii
IIpakTruyeckas pabora Ne 8. Pemenue
. bubnunorexa LIOK
119 AKCIEPUMEHTANIbHBIX 3a7a4 110 Teme "MeTtaibl
" https://m.edsoo.ru/a6e352ea
MOOOYHBIX MOATPYIIT
120 Pemenue 3amay pa3siInuHBIX THIIOB bubnnorexa [JOK
p https://m.edsoo.ru/a8b83d83
121 O060061IeHre U cucTeMaTU3alus U3YYeHHOTO bubmmoreka [JOK
MaTepuaia rno teme "Mertamib" https://m.edsoo.ru/e91fe975
122 O06001enre u cucTeMaTU3aIus H3y4YeHHOTO

Marepuania rno teme "Metaysl"
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bubnunorexa LIOK

123 K 0 "M "
OHTPOTIbHAA PADOTA MO TEME “MICTAILIH https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, bubmmoreka [JOK
124
KOPPEKIIHS OIHO0K https://m.edso0.ru/9ebff2fd
Poinb xumMun B obecrieueHIH yCTOWYHUBOTO
125 a3BUTHUS yesioBeuecTBa. [ToHsATHE O HAYUHBIX bubmorexa OK
P ‘ i https://m.eds00.ru/080fe1f0
METO/aX UCCIEIOBaHUs BEIECTB
Hay4Hble MpUHIIKAIIBI OpraHU3alUH
126 xm};qecxorpo HHOI/I?;BOpCTBa HLI OMBIIICHHBIC bubmorexa HOK
p a _ p https://m.edso0o.ru/2e45a44f
CTIIOCOOBI TIOTYYSHHS BAXKHEUIITNX BEUICCTB
127 XHUMHUECKOE 3arpsi3HEHUE OKpYXkKarolen bubnnoreka [JOK
Cpezbl U €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
128 XuMus U 3710pOBbe yesoBeka. JIekapcTBEHHbIE Bbu6mmotreka [JOK
cpeacTaa https://m.edso0.ru/a6552721
129 Xumus iy, Poibk Xxumun B o0ecriedeHun bubnuoreka [{OK
MUIIEBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
130 Kocmernueckue u napromepHbie CpeIcTBa. bubmmnoreka HOK
berToBas xumus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENBCTBE. BaskHelmue
131 CTPOUTENbHBIE U KOHCTPYKIITMOHHBIE bubmorexa LOK
P pyKH https://m.eds00.ru/61e69003
MaTepuabl
132 XUMHS B CEIBCKOM X03siiicTBe. OpraHnnyeckue bubmmoreka [JOK
1 MUHEpaJbHbIE yI0OpEHUs https://m.edsoo.ru/fd39587d
133 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 bubmuoreka [{OK
TeEME https://m.edso0.ru/db979c70
134 Pemenue pacueTHbIX 33129
135 Pemenue pacueTHbIX 33124
136 HToroBoe nmoBTopeHue
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OBHIEE KOJIMYECTBO YACOB 110
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