«PaccmoTpeHno» «CoracoBano» «YTBepKIAIO»

IIpencenarens MO 3aMeCcTuTeNb TUPEKTOpa Hupexrop
MOY «'umHazus no YBP MOY MOY «I'umnazus
«ABuarop» «I'umHa3us «ABuarop» «ABuarop»

/UBanosa O. B./

PABOYASA ITPOI'PAMMA
cpeaHero oouiero o0pasoBanus
y4eOHOT0 npeaMeTa « XHMUs»
(yriy0.1éHHBI YpOBEeHbD)

1151 ooyuaromuxcst 10-11 kimaccoB TEXHOJIOTHYECKOTO,
T'YMaHUTAPHOTO, COIIMATbHO-3KOHOMHUYECKOTO Mpoduiien

r. CaparoB
2024-2025 y4eOHsblii ron



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COOQO), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yoMX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUM
«Crpareruu passutus Bocniutanus B Poccuiickont @enepanun Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HW3Y4YEHHUsI 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAYYHOT0 oOpa3oBaHus yuamuxcs 10—11 kmaccos.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YyUYCHUS] XMMUU Ha yTIyOJIEHHOM
YpOBHE cpeaHero ob1mero oopa3oBanus, coctaBisieT 204 gacos: B 10 kmacce — 102

yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMHUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepoja. XHWMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSIX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUNBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3H.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTe o cBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopuss crTpoeHnss oOpraHudeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COENUHEHUH. MOoNeKyIspHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Bunabl wn3omMepuu: CTpyKTypHas, MPOCTPAaHCTBEHHAS.
OnekTpoHHbIE 3 (PEKTHI B MOJIEKYJIaX OPraHUuYECKUX COeAMHEHUN (MHAYKTUBHBIN 1
ME30MEpHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupuKamu OpraHuyeckux BemiecTB. [loHaTtue o
dbynkuuoHangsHOM rpymme. ['omonorus. 'omonoruueckue psiapl. Cucrematuueckas
HOMeHKIIaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(PUKaIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M MX IPEBPAILLECHHIA:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OpraHUYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
OMBITHI MO MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (IJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEeH MOJEKYJ OpPraHMYeCKUX
BEILIECTB.

YriaeBoaopoasl.

Aunkansbl. ["'omosiorudeckuil psii aqkaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O6mas ¢popmyiia, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKJIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOIYYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AIKEHOB, SP2-TubpyuIu3anus
aTOMHBIX OpOuTaliel yriaepoja, o- U m-cBsi3u. CTPYKTypHasi U reoMeTpuyeckas
(umc-Tpanc-) uzomepusi. @U3nvecKre CBOWCTBA aJKEHOB. XMUMHUYECKHUE CBOMCTBA!
peakuMy IPUCOEIMHEHMS, 3aMEUICHUS B O-II0JOKEHHWE IIPU JIBOWHOHM CBS3H,
nonuMmepusanuu 1 okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CBA3b. CIIOCOOBI MOTYYEHUS! U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpPsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX AUEHOB, 1,2- 1 1,4-mpucoennuenue. IlomuMepuzanus conpspkEHHBIX
nreHoB. CriocoObl MOTyYeHUs] M TPUMEHECHUE AJIKaUCHOB.

Ankunbl. ['omonorudeckuii psiji alikuHOB, 0011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHYECKHE CBOMCTBA: peaKLU NPUCOECAUHEHMS, TUMEPHU3ALIUN U TPUMEPU3aLIAH,
okucieHns. KHciioTHbIE CBOMCTBA aJIKWHOB, MMEIOIIMX KOHILIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIEC peakMy Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomartuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psijy apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKybl OeH3oya. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAIUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB cTtupoda. [lomumepusamus cruposna. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnuecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pacTtBopa miénoyn. B3auMoaelcTBUE NHUrajlOreHalKaHOB ¢ MarHUE€M W IUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoja v BOJOPOia B OPTaHMYECKUX BEIIECTBAX, MOJYYCHUE ITHIICHA U U3YUCHUE
€ro CBOWCTB, 03HAKOMJIeHHE ¢ Kosuiekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKkue coeJMHeHUsI.

[IpenenbHbie OAHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W JdTaHoda). ['oMosnorumdeckuil psn, obmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CIUPTOB. BoJoponHbIE CBS3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakius Ha OJTHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupkl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (PUBUYECKUX U
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIMK 3aMEILICHUS, B3AMMOACHCTBUE C OPTaHUUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeaKIuii HyKJIeo(OUIbHOTO 3aMerieHus. [leficTBre Ha
opranu3Mm denoBeka. CriocoObl MOIy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sAnpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE Psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopmyna, uzoMepuss U HOMEHKIaTypa. PU3HYECKHE CBOMCTBA ANBJAETHIOB H
KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEAKLINY IPUCOETUHEHUS.
OxuciaeHue anpAETUA0B, KAueCTBEHHbIE peakuuu Ha anpierujpl. CrocoOsl
IIOJIy4CHUS M IPUMEHEHUE AJIBJECTUI0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KaApOOHOBBIX KUCIOT. I30Mepursa 1 HOMeHKIIaTypa. Pu3ndeckue CBOMCTBA
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOMoponaHble CBS3H MEXITY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOWCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi dSTepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJAOPOIHOIO paJuKaia.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M apOMATHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHUHOBAs, OJEUHOBAas, JIUHONEBAS,
JuHoNeH08as KUcnoTbl. CriocoObl MONYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psiza, oOwmas Gopmyna, U30MEPHUS H
HOMEHKJIaTypa. Du3ndyeckne M XUMUYECKHE CBOMCTBA: THIAPOJIU3 B KUCIOW M
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3NYECKUE 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIJION U 1ienoyHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBHE.

OOmas xapakTepucTika yriaeBoioB. Knaccudukanus yraeBonoB (MOHO-, AH-
U nonucaxapuibl). MoOHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa UM HaxoxkjAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
IpymI, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOT€H W Leiunoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
LEJUTI0T03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, ModyyeHue 3(pupoB uesmunonossl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE ATWJIOBOTO CIHPTAa B albJIETH]l HA PACKAIEHHONW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutepruna ¢ THAPOKCUAOM
menu(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHUCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmaia ¢ HOA0M,
pellieHHe DJKCIepUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6onoBbie KuciaoThl. CI0KHBIE dPUPBD).

A30TCoaepxale OPraHnvecKne coeIuHeHusl.

AMUWHBI — OpraHUYECKHE MPOU3BOAHBIC aMMHaka. Kilaccudukaiys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue moliekyi, obmas gopmysa, U30MEpHsi, HOMEHKIATypa U (pu3nyecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Conu anKuaaMMOHUSL.

AHWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4yecKoro psiga. CTpoeHUe aHUIIWHA.
B3aumHoe BiMsiHUE Tpynn aToMoB B MoJieKyslie aHWiInHA. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIC peakiuu Ha aHwiInH. CrocoObl
MOJyYeHUs] M TpUMEHEHHE ainudaTudecKux aMuHOB. l[loiyueHue aHmiImHaA u3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCJIOT: TJIMIMH, ajanuH. @Ou3nyecKkre CBOMCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peaKuusl TOJMKOHJCHCAIMK, O0Opa30oBaHKWE TICNITHIHOW CBS3H.
buonorndeckoe 3HaueHMEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak npupoaHbie Tonumephl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBECHHbIC PEAKIIMU Ha OCJIKHU.

DKCNEpUMEHTaIbHbIC METOJIbl M3YYCHMSl BEIIECTB W MX MPEeBpaIICHMIA:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakimuu Ha O€JIKM, pEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTcoaepKalme OpraHnyeckue CoOeTMHEHUs» U «Pacrno3HaBaHne OpraHnvYeCcKuX
COCIUHCHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIU, CPEIHSST MOJICKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, TOJUIPOIIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKpUIAT, TOJUKApOOHATHI,
noavdTUWIeHTepedTanaT). Y TUIN3alus 1 nepepadoTKa MIacTyKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYCHUS (TedutoH, KEBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYCHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIEHUE JKCIePUMEHTAIbHBIX 3adau 1o Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOro COEIMHEHHS TI0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAX0XKAECHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOro COeAMHEHHUS IO Macce (00BEMY) MPOAYKTOB CrOpaHUS, 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMM W/UIM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIBI OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €TI0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJTYYEHUs, ONPEACIICHUE TOIH
BBIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanusanust MeXIPEAMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEAMETaX
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue eCTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIIa,
HDHEPreTUYECKUN ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKECHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbl, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



["eorpadusi: mose3HbIC UCKOTTAEMbI€, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNHMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPENICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPIEeTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudpukarus XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBbIC KOH(MUTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Iepunonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa M lleproanueckoil cucTemsl
XAMHUYECKUX JAJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHYECKUX FJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIaM U MepruogaM. 3Ha4YE€HHE NEPUOINYECKOTO
3akoHa J[.1. Menneneena.

XyUMHUYECKass CBSI3b. BHIbI XMMMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPrus U JjuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBsA3u. BonoponHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAUHEHUMN
AJIEMEHTOB BTOPOI'O MEPUOJIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAaYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauusi. HacwileHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMruueckux peakiuii B HEOPraHWYECKOM M OpraHUYecKOil
XUMHUH. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoXuMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakiui. XumMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIMEC HA MOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Ipunun Jle [larense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CcJIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'uaponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemeHb  OKUCIIEHUS.
OkuciauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENNM W BOCCTAHOBUTENIU. MeETON 3JIEKTPOHHOrO OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYCHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3lioKEHUE TMEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PENIETOK, MPOBEICHNE PEaKIINii HOHHOTO OOMEHa, OnpeieTieHHe
Cpeabl PacTBOPOB € IMOMOIIBI0 WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX SJIEMEHTOB
J.N. MenneneeBa U 0COOCGHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIIOB (Ha MpuMepe Kuciaopoaa, cepsl, hochopa u
yrieponaa).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoiydeHwus, (pusudeckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmme KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUMN.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CTIOCOOBI MONTYYCHUS
Kkuciopoaa. @uU3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbi(VI). Cepuucras u cepHas KUCJIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHAbI a30Ta. A30THCTasi U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azorta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenune ¢ocdopa u ero coenuneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJeHHE B  Hpupoje. AJJIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(lV), yronbnas kucimora u eé€
COJIM. AKTHBUPOBAHHBIA Yroyib, ajgcopOums. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTpYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenve B mpupoje, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xummudeckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue kpeMHus U ero coennHeHui. CTeKso, ero nojiydeHue, BUIbl CTEKIIA.

[Tomoxenne MmeTtamioB B [leproanveckoil cucTeMe XMMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEeK aTroMoB MeTauioB. OOrue
dbu3nueckue cBoWcTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METAJIOB.

DJIEKTPOXUMHUYECKUM PNl HampspkeHWil  metawioB.  OOmue  crocoObl

MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHS, MMAPOMETAILTYPIus,
anekrpomeraiutyprusi. [loHsatue o koppo3uu MmetayuioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnyueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mast xapaktepuctuka metamioB |lA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajmplui: MOJydeHue, (u3NUecKue u
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHWI: TTOTydeHue, GU3ndecKue U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTEepHBIE CBOICTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKelie3a U €ro coequHeHuil. OKCupl,
ruapokcuisl U conu xene3a(ll) u sxeneza(lll). [onydenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

Ou3nYECKne 1 XUMHYECKHE CBOMCTBA MEIU U €€ coeaquueHni. [lomyyenne u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
[AHKA U €r0 COeANHECHUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYCHHUSI BEIIECTB W HMX IPEBpAILCHUI:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Qocdopa, keie3a, MarHus B
KHCJIOPOJAE, HM3Y4YEHHE KOJUIeKIMU «MeTalulbl M CIUIaBbD), B3aUMOJICHCTBUE
MICJIOYHBIX U IIETOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCICTBUE LIMHKA M JKE€Je3a C PacTBOPAMH KHCIOT U
nieI0ueid, KaueCTBEHHBIE PEaKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0OPOJIa
U KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHCIJIOT W LIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorensy, «Cepa u €€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XUMHUSA U KU3Hb.

Ponb xumuu B oGecriedeHuu yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO UccieaoBaHus. HayuHble
MPUHIIUIBI OPTaHU3aAUKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTyYeHUs] BKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CIIJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nociaeacTsus. Posb xumun B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpexcrBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.



XWMHS TAIINA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M100aBku. Poih xuMuu B
o0ecreuyeHnH UIIeBOW 0€3011aCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM JKU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepuasbl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHudyeckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIMIUX B PEAKIIMH BEIECTB, MACChI
(00BEMa, KoTMYeCTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CITU OJTHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPAIIUU BEIIECTBA B
pacTBope, JOJIM BhIXOAA MPOIYKTA PEAKIIUU OT TEOPETHUYECKN BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€W TMpU  U3YyUYCHUH OOmel u
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCylIeCTBIAETCA YePE3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TMOHATHUM, MPUHATHIX B OTICIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHaliu3, CUHTE3, KJacCUu(UKaIs, MePUOIUIHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®uznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHME BEIIECTBA, HWJICANIbHBbIA Tra3, (PU3NYECKUE
BEJIMYMHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kieTka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- 1
MUKPOAJIEMEHTBI, OCIKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pECYpCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIILICHHOCTD,
dapmareBTUUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
npenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pUATIOB, AJICKTPOHHAs
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIMNE COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUI0; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbhL; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUSA MpeamMera «XUMHUS»  OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATEILHOM W TPAKTUYECKON EATEIBHOCTH
00yJaroIuxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHONM M MPAKTHUUYECKOW JEATEIbHOCTH
oOyyJaromuxcsi B MPOIECCe pean3alui o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS .

. OCO3HaHUS OOYYarONIUMUCS CBOMX KOHCTHUTYLIIMOHHBIX TIpaB U
00s13aHHOCTEW, YBAKEHUS K 3aKOHY U MPABOMOPAJIKY;

. MPECTaBICHNAS O COIMATBHBIX HOPMaxX M MPaBUIaX MEKIUIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

. TOTOBHOCTH K COBMECTHOM TBOPUYECKON AESTENBHOCTU MPH CO3/aHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

. CIIOCOOHOCTH TIOHMMATh ¥ MTPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTBI IPYTUX MPU aHATU3E PA3IMIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

o [IEHHOCTHOTO OTHOIIICHUS K UCTOPHUYECKOMY M HAYYHOMY HACJICIHIO
OTE€UYECTBEHHON XMMUH;

o YBa)KEHHS K MPOIIECCY TBOPUYECTBA B 00IACTH TEOPUU B TIPAKTHUECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHU, KPOMOTIMBBIX  AKCIIEPUMEHTAIbHBIX  ITOMUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



. MHTEpEca U MO3HABATENIBHBIX MOTUBOB B MOJYYEHHH U MOCIIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

o HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

o CIIOCOOHOCTH OILICHHMBAaTh CHUTYalldd, CBS3aHHBIE C XHUMHUYECKUMHU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

o TOTOBHOCTH OLICHUBATh CBOE IMOBEACHUE U IIOCTYIIKH CBOUX TOBapULIEH
C MO3UIIMI HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIIEICTBUIM
HOCTYIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

o NOHUMAaHUsl IIEHHOCTEW 30pOBOrO M 0€30MacHOro obpas3a >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

o COOJTIO/ICHUS TTPaBUIT 0€30ITacCHOTO OOpAICHUS C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU €ATEIbHOCTH;

o IIOHUMAaHUS LICHHOCTH NPaBWJI MHAMBUAYAJIBHOTO U KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMNX 3J0POBbIO U KU3HU JIIOCH;

o OCO3HAHMWS TMOCJIEACTBUM W  HENPUATUS BPEIHBIX IPHUBBIUEK
(ynmoTtpeOneHust alnKorojisi, HPKOTUKOB, KYPEHHUS );

S) Tpy10BOr0 BOCIIMTAHMSL:

o KOMMYHHMKATUBHOW KOMIETEHTHOCTH B Yy4eOHO-HCCIEeI0BaTEIbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

o YCTAaHOBKM HAa AKTUBHOE YYacTHE B PEUICHUU MPAKTHUYECKUX 3a/1ad
COLIMAJIbHOM HAIpaBJICHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

o MHTEpeca K MPaKTUYECKOMY HU3YUYEHUIO0 TPodeccuil pa3muyHoro poja,
B TOM YHCJI€ HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

o YBaXEHUS K TpyAy, JIOASM Tpylda M pe3ysibTataM TPYyIOBOH
NEATEIbHOCTH;

o TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYAJIbHOH TPACKTOPUHU

oOpazoBanus, Oyaymieli mpodeccun u peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;
6) 3K0J10rM4ecKOro0 BOCIIUTAHUSI:
o IKOJIOTHYECKU  II€JIECOOOPAa3HOr0 OTHONICHHWS K TPHUPOAC Kak
VCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;



o NOHMMAaHUA TJ00AJIbHOTO XapakTepa JKOJOTUYECKUX MpodiieM,
BJIUSHUSA SKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE NPHUPOJHONW M COLMAIBHON
Cpelbl;

o OCO3HaHUsI HEOOXOJUMOCTH UCIOJIb30BAaHUS JOCTHXKEHUH XMUMHH IS
peuIeHUs BOIIPOCOB PALMOHAIIBHOTO TPUPOAOIIOIb30BaHNS;

o aKTUBHOT'O HENPUATHSA JNEHUCTBUM, NPUHOCAIIMX BPEX OKPYKAIOIIECH
IPUPOJIHON cpele, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

o HaJIM4YMSl PA3BUTOIO 3KOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTHYECKOU
KyJbTYpbl, ONBITA JEATEIBHOCTH 3SKOJOTMYECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJACTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IOPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 ITO3HAHMS:

o MHUPOBO33pPEHUS,  COOTBETCTBYIOLIEIO  COBPEMEHHOMY  YPOBHIO
Pa3BUTHA HAYKU U OOILIECTBEHHOM MPAKTUKU;

o NOHMMAaHUA CleUU(UKA XUMHUU KaK HayKd, OCO3HaHUs €€ POjM B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUS 00 OKpYKarolleM MHUpPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEN W pELIEHUU MpOOJEM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

° yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOMN
LIMBUJIM3ALMH: B €€ TYMAHUCTUYECKOM HANIPABJICHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepHAJIbHOW KyJIbTYpbl, B pEUICHUU TJIOO0ANIBHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTHYECKON O€30IaCHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUYEHHH YCIOBUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOMPOPTHOM JKHU3HU KaXKIO0r0 UjieHa OOIIEeCTBA;

o €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: IOHMMAaHUS CYLIIHOCTH METOOB
NO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUS! SBJIICHUH OKPY’KaoILEero MUpa u
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHUS J1e71aTh 0OOCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

o CHOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JISI
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

o MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

o TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 1O XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;



o UHTEpeca K OCOOCHHOCTSM Tpylda B  pasiIu4HBIX cdepax
poecCUOHANTEHOM eI TEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAyYHbIe TOHITHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBIICHHE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JpYyTHE);

YHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (ITO3HABATENIbHbIC, KOMMYHUKATHBHEIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIHMOHATBHON
IPaMOTHOCTH M COITMATLHOM KOMIETEHIINHN 00yYarommuXCs;
CIIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHOM U COLMAIBHON MTPAKTHKE.

MeranpegMeTHbIE PE3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
1) 6a30BbIe JJOrMYecKUe JeiiCTBHUA:

° CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTYalM3UPOBATh MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

° ONPENETATh LENN AEATECIBbHOCTH, 3a1aBasi MapaMeTPbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

° WCIOJB30BaTh NPU OCBOCHUHM 3HAHUW NOPUEMBI  JIOTUYECKOTO
MBIILIJICHUS: BBIJICNISITh XapaKTepHbIE MNPU3HAKU MOHSATUM M YCTaHABIMBATh HX
B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME TIOHATHUS IS OOBSICHCHUS
OT/IEJIbHBIX (DAKTOB U SIBJICHUIA;

° BBHIOMpATh OCHOBAHUS W KPUTEPUHU IJIs KJacCU(pUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

° YCTaHaBIIMBATh ITPUUYMHHO-CJIIEACTBEHHBIE CBA3U MEXIY U3y4aeMbIMHU
SIBJICHUSIMU,



o CTPOUTH JIOTUYECKHUE PACCYkKIEHUS (MHIYKTUBHbIC, JE€AYKTUBHbBIE, 110
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

o INPUMEHATh B TPOLECCE TMO3HAHUS MCIOJIB3YEMBIE B XHUMHUHU
CUMBOJINYECKHUE (3HAKOBBIC) MOJEIH, npeoOpa3oBbIBATh MOJEIbHBIE
MPEICTABICHUS] — XUMUYECKUI 3HAK (CUMBOJI) JIEMEHTa, XUMUYecKas (popmyna,
ypaBHEHUE XMUMHUYECKOW PEaKIMU — MPU PEIICHHH YYCOHBIX MO3HABATEIHHBIX U
MMPAKTUYECKUX 3a7a4, NPUMEHSATh HA3BAHHBIE MOJCIBHBIC MPEACTABICHUSA IS
BBISIBJICHUS XaPAaKTEPHBIX IPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUECKUX PEAKIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

o BJIJICTh OCHOBAaMH METOJAOB HAYYHOIO IIO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUN;

o dbopmynupoBaTh 1E€IM W 3aJauyd  HUCCIEAOBaHUS, HCIOIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSTENIBHO C(OPMYIMpPOBAaHHBIE BOMPOCHl B KadyeCTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI JIJIi (POPMHUPOBAHUS THUIOTE3bI IO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

o BJIaJICTh HABBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
MpoIecCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIaHHON paboTe;

° npUOOpETaTh OMBIT YYCHUYECKON HCCIEAOBATEIILCKON W MPOEKTHOMN
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO PA3JIUYHBIX METO/IOB
MMO3HAHUS.

3) padora ¢ uH(popmMaumei:

o OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HHPOpMAIMKU (HAYYHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHaTu3upoBaTh WHOOPMAIUIO PA3IMYHBIX BUAOB U (opM

MPEJICTABIICHHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTHUBOPEUYNBOCT;
o dbopMyIMpOBaTh 3aMpPOChl M TPHUMEHSTh Pa3IUYHBIE METOIBI TIPH

noucke u oToope MHpOopMaIi, HeOOXOMUMON JIJIsi BBIMOTHEHUST YYEOHBIX 3a/1a4
OIPEAECIIEHHOTO THUIIA;

o npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS MH(}OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3TMYHBIX TIOUCKOBBIX CUCTEM;

o CaMOCTOATENbHO BBIOMpATh ONTUMAIIBHYIO (DOPMY MpPEACTABICHHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



o UCIONIb30BaTh HAYYHBIA fA3BIK B Kaue€CTBE CPEACTBA MpHU paboTe ¢
XUMHUYECKOM HMHpOpManueil: NpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

o UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

o 3aJ]aBaTh BOIIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBI B XOJ€ AUAJIora
W/WIA JIUCKYCCUM, BBICKAa3bIBaTh HUAEH, (POPMYIMPOBATH CBOU IPENJIOKEHUS
OTHOCHTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4;

o BBICTYNIaTh €  Ipe3eHTaUueld  pe3ysbTaToB  IO3HABATEIbHON
NEeSATEIbHOCTH, MOTYYEHHBIX CAMOCTOSITENBHO HWJIM COBMECTHO CO CBEPCTHHKAMU
IpU BBIIOJIHEHUH XHUMHYECKOTO SKCIEPUMEHTA, NPAKTUYECKON padoThl 110
UCCIIENOBAHHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, peaau3aluy y4eOHOro IpOEKTa, U
(GopMyIupoBaTh BBIBOJBI MO pPE3yJbTaTaM IMPOBEAEHHBIX HCCIECJOBAHUM MyTEM
COIIACOBaHUS MO3ULIUN B X0€ 00CYXAEHUS U 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

o CaMOCTOSITEJILHO MJIAaHUPOBATH u OCYIIIECTBIATh CBOIO
MO3HABATENbHYIO JEATEIbHOCTD, ONpeeissl €€ 1EIn U 3a/1aud, KOHTPOJIUPOBATh U
0 Mepe HEOOXOUMOCTH KOPPEKTUPOBATH MPEIaraéMblil aITOPUTM JACHCTBUM MpU
BBITIOJIHEHUM YYCOHBIX U HUCCIEAOBATENBCKUX 3aj7ad, BbIOMpaTh Hambosee
3 PeKkTUBHBIN CMOCO0 MX pelIeHHS ¢ Y4E€TOM TMOJIydeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

o OCYILIECTBJISITh CAMOKOHTPOJIb JAESTEILHOCTH HA OCHOBE CaMOaHaJn3a
Y CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOlnEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa30BaHus BKIIOYAIOT ClieU(pUIECKUe 1JIs
yueOHOro npeameTa « XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPHPETAUN U MpeoOpa30BaHUIO 3HAHUM, BUABI E€ATEIBHOCTH IO
MOJIY4YEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAaHUN B Pa3JIMYHBIX YYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
IIpOrpaMMe II0 XUMHUM TPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI IO TOJaM
WU3YUYCHHUS.



10 KIIACC
[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

o chOpPMHPOBAHHOCTh  MPEACTABJICHHM: O MeCcTe U  3HAYCHHUH
OpraHMYeCKON XMMHUHM B CUCTEME €CTECTBEHHBIX HAayK M €€ poJid B 0OECIICUCHHUH
YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTMYECKOM,
HHEPreTHYECKON M MUIIEBOW OE30MacCHOCTH, B PA3BUTHH METUIMHBI, CO3/IaHUU
HOBBIX MaTepUajoB, HOBBIX UCTOYHUKOB SHEPIHH, B 00€CIIEUCHUN PAlMOHATIBLHOTO
IPUPOAOIOIL30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

o BJIAJCHUE CUCTEMON XUMHUYECKHMX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAOIINE TMOHATHS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
obonouka aroma, S-, P-, d-aTOMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTanel, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKENET, (PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYTbIE, COKpalll€HHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), W30MEphl, T'OMOJIOTMYECKUU Psi, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCIIOPOJ- M a30TCOJAEpKAIIMEe OpPraHWYECKHe COEAUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3akoH J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
Y TpEBpalICHUS DSHEPrUM TP XUMUYECKHUX pEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
NOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUI; TPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUWUid, TEPMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3aAMMHOM BJIMSIHUM aTOMOB U I'PYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA M Me30MepHbIM 3pdextri, opueHtanTsl | u |l pona);
(aKTOJOrMYECKUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKON
JeSITEIbHOCTH YeJIOBEeKa, OOINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEDTH);

o c(OPMHPOBAHHOCTh YMEHHI: BBISBIATh XapaKTEPHbIE MPU3HAKU
MOHSATUH, YCTaHaBIMBAaTh HUX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE
MOHATHUS TIPU ONMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECTUHEHUN;

o c(hOpMHPOBAHHOCTH YMEHHUIA:



o UCIIOJIb30BAaTh ~ XUMHUYECKYI0  CHMBOJIMKY  JUJII  COCTaBJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIICHHBIX W CKEJIETHBIX)
dbopMyI1 OpraHUYECKUX BEIIECTB;

o COCTABJISITh YPAaBHEHMS] XMMHUYECKHX pEaKIMi U pacKpbiBaThb UX
CYILIIHOCTb: OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui MOCPEJICTBOM
COCTABJICHHSI 3JIEKTPOHHOIO OallaHca ITHX pPEaKIUH, peakiuii MOHHOro oOMeHa
MyTEM COCTaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

o W3TOTABIMBATh MOJEIA MOJICKYJI OpPTraHWYECKHX BEIIESCTB IS
WUTIOCTPAIMHA UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS;

o chOpPMHPOBAHHOCTh YMEHMI: YCTaHaBIMBATh MPUHAICKHOCTH
M3YYEHHBIX OPraHUYECKUX BEILECTB M0 UX COCTABY U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOAuTh TpUBHATIBHBIC HA3BAaHUS IS OTICIBHBIX
MPEJACTABUTENIE OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOIYOJ, TIIUIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbACTUll, aneTadbAeTHa, aleTOH, MypaBbUHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAS, AJIbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIHH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

o c(hOpPMHPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUYECKOW CBS3H B
OPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, OG- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

o c(hOpPMHPOBAHHOCTH YMEHUS MTPUMEHSTD TTOJI0KEHHS TEOPUH CTPOCHHUSI
opranndeckux Bemects A. M. byTiepoBa mjist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

o c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHUE,
bU3MYEeCKUEe W XUMHUYECKHE CBOWCTBA TUIMYHBIX TNPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QIKUHOB, apOMAaTUYECKHUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

o c(hOpPMHPOBAHHOCTh YMEHHUS TTOATBEPKIATh Ha KOHKPETHBIX IIPUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M -CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;



° chOpMHPOBAHHOCTh yMEHUS XapaKTepU30BaTh WCTOYHUKH
YIJIEBOJIOPOAHOTO ChIphsl (HE(PTh, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB IepepaboTKH;

° c(hOpMUPOBAHHOCTh BJIAJICHUSI CHCTEMOM 3HAHUM O €CTECTBEHHO-
Hay4YHBIX METOJaX TMO3HAHUS — HAOJIOJCHUH, W3MEPECHHH, MOJICIUPOBAHUU,
AKCTIEpUMEHTE (PealbHOM U MBICJICHHOM) M YMEHUS IPUMEHSATh OTH 3HAHUS;

o cOPMHPOBAHHOCT, YMEHHS TPUMEHATh OCHOBHBIC OIEepaIiuu
MBICITUTEIBLHON JEATeIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3YUYCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHA;

° c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISITH B3aWMOCBSI3b XUMHUUYECKUX
3HAHUW C TIOHATHUSMH M TIPEJACTABICHUSAMU JPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeToB Juisi 0ojee OCO3HAHHOIO TMOHUMAHUSl CYIIHOCTH MaTepHalbHOTO
CIMHCTBA MUpPA, UCIOJIb30BAaTh CHCTEMHBIE 3HAHUS M0 OPTaHUIECKON XMUMHH IS
OOBSCHEHHUS W TIPOTHO3UPOBAHUS SBIECHUN, HMEIOMNUX €CTECTBEHHO-HAYYHYIO
HIpUpoOAY;

° c(hOpMHUPOBAHHOCTh YMEHHUH: MPOBOJAUTH PACUETHI MO XHUMHUYCCKUM
dbopmyllaM U ypaBHEHHUSIM XMMUYECKUX PEAKIHMM C MCIOIb30BaHUEM (PU3HUECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEI[ECTBA C KOJIMYECCTBEHHOW CTOPOHBI: PACUEThI MO HAXOXKICHUIO XUMHUYECKON
dbopMyJIBl BEIIECTBA 10 M3BECTHBIM MACCOBBIM JOJSM XHUMHYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

° c(OPMHPOBAHHOCTh YMEHHI: MPOTHO3MPOBATh, aHAJIM3UPOBATh M
OLICHMUBATh C IIO3UIMH DKOJOTMYECKOW OE€30IMacHOCTH MOCIEACTBUS OBITOBOU U
MPOU3BOJICTBEHHOM JEATEILHOCTU YEJI0BEKA, CBA3aHHOM C epepaboTKOM BEIIECTB,
WCITOJIB30BATh TIOJYYEHHBIC 3HAHUS JIUIS MPUHITHS TPAMOTHBIX PEIICHHUH MPoOIeM
B CUTYallMX, CBI3aHHBIX C XUMHCH;

° c(hOpMHUPOBAHHOCTh YMCHHH: CaMOCTOSATEIIPHO IUIAHUPOBATh |
MPOBOJAUTh XUMHUYCCKUN OSKCIEPUMEHT (IMOJIydCHHE M HM3Yy4YCHHE CBOWMCTB
OpPTraHUYECKUX BEIIECTB, KAUYCCTBCHHBIC PEAKIMH YTJICBOJOPOIOB Pa3TUIHBIX
KJIACCOB W KHUCJIOPOJACOJEpKAIlUX  OPraHMYECKUX  BEIIECTB, pelICHUE
AKCIICPUMEHTAJIBHBIX 3a7a4 110 PACIO3HABAaHHIO OPraHWYECKUX BEIIECTB) C
coOJII0ICHUEM IMpaBUJI 0€30IaCHOr0 OOpaIleHUs C BEIIeCTBAaMU MU JIa0OPaTOPHBIM
obopynoBaHueM, GOpMyJIUPOBATH 11€JIb UCCIICIOBAHUS, TIPEICTABIATH B Pa3IMUHON
dbopMe  pe3ysNbTaThl  OKCIEPHMEHTa, AaHAJIM3UpPOBaTh H  OICHUBATH  HMX
JIOCTOBEPHOCTD;

o c(hOpMHPOBAHHOCTH YMEHHUIA:



o co0MI0IaTh TpaBHa 3KOJOTUYECKH 1IEJIecCO00pa3HOro MOBEACHUS B
ObITYy M TpPYAOBOM JEIATEIIBHOCTH B MLEJISIX COXPAaHEHHUS CBOErO 3/10POBbS,
OKPYKaIOUIEH MPUPOTHOU CPENIbI U IOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

o OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JEHCTBHS Ha KUBbIE OPTaHU3MBbI
ONpEIEIEHHBIX OPTaHUYECKUX BELIECTB, MOHUMas cMbIca noka3zarens [1/K;

o aHAIM3UPOBaTh  1IEJIECOO0PA3HOCTh MPUMEHEHHUS OpPraHUYECKUX
BEIIECTB B TPOMBIIIUICHHOCTH U B OBITY C TOUKHU 3PEHUS COOTHOIICHUS PUCK-TI0Ib3a;

e c(OpPMHPOBAHHOCTh YMEHHI: OCYIICCTBIISITh IICJIICHAMPABICHHBIN
MOMCK XMMUYECKON MH(pOpMAIMU B Pa3IM4HbIX UCTOYHUKAX (Hay4dHas U y4yeOHO-
Hay4JHas JUTepaTypa, CpeicTBa MaccoBoil mHpopmammuu, VHTepHET U apyrue),
KPUTUYECKU aHAIM3WPOBATh XMMUYECKYI0 HH(pOpMaIuio, nepepadaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIEHHON yueOHOW 3aJauei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas M HeopraHuveckas
XAMUSD) OTPAXKAIOT:

o c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O MaTEepUAIbHOM €IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U ITI03HABAEMOCTH SBJIECHUMN HPUPOIBI, O MECTE U 3HAUEHUU
XUMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ poju B 00ECIeueHUH YCTOWYUBOTO
pa3BUTHS, B pEHICHUU MPOOJEeM SKOJOTHYECKON, PHEPreTUYECKON M TMHUILEBOM
0e30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHUM HOBBIX MaTEPHUAIOB, HOBBIX
HMCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUN  MHPOBO33PCHHMS W OO KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBbIO U TMPUPOJIHOMN
cpene;

o BJIAJICHHE CHUCTEMOW XUMHWYECKMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUI DJIEMEHT, aTOM, IPO aTOMa, U30TOIIBI,
SJIEKTPOHHAst 000JI0YKa aroma, S-, P-, O-aTOMHBIE OpOWTAIM, OCHOBHOE H
BO30Y)X/IEHHO€ COCTOSIHMSI aTOMa, TUOpUIM3aIs aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKass CBA3b (KOBAJIECHTHAs, MOHHAs, MeETaJulnyecKas, BOIOPOIHAs),
KpPUCTaJUIMYECKass pEIIETKAa, XUMHUYECKassh pPEakuus, pacTBOP, OSJIEKTPOJIUTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAs JIUCCOLMALIUSA, CTEINEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUYECKON peaKkuuu, CKOPOCTh XUMUUECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (TEOPHS DJIEKTPOJIUTHUUYECKON AHCCOLMALUU, MEPUOIUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK
XWMHU, MUPOBO33PEHUECKHUE 3HAHUS, JIS)KAIME B OCHOBE MOHUMAHUS IPUIUHHOCTH



Y CUCTEMHOCTH XHMHMYECKHX SIBJICHUM; COBPEMEHHBIE ITPEACTABICHHS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUYECKUX PEAKUUNA, TEPMOJWHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MNPOTEKAaHUS, O XWMHUYECKOM PaBHOBECHUHU,
pacTBOpax M JUCHEPCHBIX CHUCTeMax; (PaKTOJOTHYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBE, NOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BaHUH BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW ACSATEIBHOCTH YeJIOBEeKa, OOIIMUX HayYHBIX
MPUHLHAIAX XUMAYECKOTO ITPOU3BOJICTBA;

o chOpPMHPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIE MPU3HAKU
MOHSATUM, YCTAaHABIMBAaTh MX B3aHMMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOLIUE
IIOHATHS IPU ONTUCAHUY HEOPTaHWYECKUX BEILECTB U UX NPEBPALIECHUN;

o c(OpPMHPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsL  cOCTaBlieHWd (OopMysl BEIIECTB W YpPaBHEHUN XUMHUYECKUX PEaKLH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJEIBHBIX
BEILIECTB;

o c(OPMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb
OKHCJICHHSI XUMWYECKUX DJJIEMEHTOB B COCIMHEHUWAX, BHJ XHUMHUYECKOU CBS3U
(koBaJieHTHasl, MOHHAsA, METaJUIMYecKas, BOJOPOJHAsA), THUN KPHUCTAILIMYECKOM
PELIETKN KOHKPETHOT'O BELIECTBA,;

o C(OPMUPOBAHHOCTb YMEHHUSI OOBICHATH 3aBUCUMOCTb CBOICTB
BCIIECTB OT BHJA XUMUYECKOW CBS3M U THUIA KPUCTALINYECKOW pPELIETKY,
OOMEHHBIH W JOHOPHO-aKIENTOPHBI MEXaHW3Mbl O0pa30BaHUsl KOBAJIEHTHOMN
CBA3U;

o c(OpMUPOBAHHOCTh YMEHUM: KIACCU(PUIIMPOBATH: HEOPraHUYECKUE
BEILECTBA [0 UX COCTaBY, XUMHUYECKHUE PEAKIUH 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolivx BeIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTETEeHEN OKHUCIICHUS 3JIEMEHTOB, 00OpaTUMOCTH, YUaCTUIO KaTajau3aTopa U Apyrue);
CaMOCTOATEIBHO BBIOMpATh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCU(UKALMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

o C(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOJAUYECKOTO
3akoHa JI. M. MenzaeneeBa M AEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

o COPMUPOBAHHOCTh ~ YMEHHI:  XapaKTepu30BaTh  JJIEKTPOHHOE
CTPOECHHUE ATOMOB ¥ HOHOB XUMHUYECKHUX JIEMEHTOB [IEPBOT0O—4ETBEPTOTO MEPUOJIOB
[Tepuomuueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3YS  TOHATUSA
«IHEPTeTUYCCKHE YPOBHW», «IHEPIeTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTaIM», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U



MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS X
ANEKTPOHHBIX 000JIOYEK;

o c(hOpMHPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh (OMUCHIBATH) OOIIME
XUMUYECKHE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MOMOIIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

o c(OpPMUPOBAHHOCTh YMEHHS PACKPBHIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEeHa MyTEM COCTaBJIEHHS HMX TIOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKIHMI
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

o c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM UX DHEPTeTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMHMYECKOW pEeaKIUu B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHelHUX Bo3zaeicTBuil (mpuniun Jle [larense);

o c(OpPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMHUECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
oOlMe HayyHble MNPUHLMNBI XUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINLIIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOLIEHUS PUCK-TIOJIb3a;

o c(OpPMHPOBAHHOCTH BIAJACHUS CUCTEMOUN 3HAHUI O METOJIaX HAYYHOT'O
MO3HAHUA SIBJICHUM NpUpOAbl — HAOIIOJEHHE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCTIIEPUMEHT (peabHbIi U MBICICHHBIN), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax,
yYMEHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XMMHYECKUX SIBIICHUN, HMMEIOIMX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEITbHOCTH YEJI0BEKA U B TOBCEIHEBHOM )KU3HH;

o C(hOpMUPOBAHHOCTh YMEHUS BBISBIISITh B3aUMOCBSI3b XUMHUUYECKUX
3HAHUW C TOHATUSMH W TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX
MPEeAMETOB sl 00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUPA;

o c(hOpMHPOBAHHOCTh YMEHHUSI MPOBOJIUTH PACUETHI: C UCIIOIH30BAHUEM
MOHSATUM «MaccoBasi JI0Jsl BEUIECTBA B PACTBOPE» U «MOJIAPHASI KOHIIEHTPALU;
Macchl BelecTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIoBoro s¢dexra
peaKklyy; 3HA4eHHs] BOJOPOAHOrO TMOKa3aTelis PacTBOPOB KUCIOT W IIEIOYEH C
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKUUH, €CIM OJAHO U3 MCXOJIHBIX BELIECTB JTaHO B BHJIE pacTBOpa C
onpeneIéHHOM MAacCOBOM IO/l pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT nmpuMecH); AOJU BbIXO/A MPOAYKTA PEAKIINK; 00bEMHBIX OTHOIIIEHU ra30B;



o C(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENIbHO IUIAHUPOBATH U
IPOBOJAUTH XUMUYECKUIN HKCIEPUMEHT (IIPOBEICHUE PEAKIMi MOHHOTO OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTaHMUYECKUX BEILECTB, OMPECIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAUKATOPOB, H3YUYECHHE BIIHSHHUS
pa3nMyHBIX  (AKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIuu, peIlIeHHe
IKCMEPUMEHTAIBHBIX 3afad 1o Temam «Metamnsy u «Hemeramib») ¢
coOJII0IeHuEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 1IEJIb UCCIAEAOBAHUS, IPEACTABIAThH B Pa3IMYHOM
dbopMme  pe3yibTaThl  AKCHEPUMEHTa, AaHAJIU3UpPOBaTh U  OLIEHMBATh  HX
JIOCTOBEPHOCTH;

o chOpPMHPOBAHHOCTh yMEHHI: COOJIOAaTh TIpPaBWIA ITOJIH30BAHMUS
XUMHUUYECKON mocynoil u  JabopaTopHbIM 00OpymoBaHuEM, OOpalleHUus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU IO BBITOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIIBITOB, JKOJOIMUECKH LEJIecO00pa3HOTro MOBEIEHUs B OBITY U
TPYAOBON NEATEIBHOCTU B LIEISAX COXPAHEHHS CBOETO 3/0POBbS, OKpY)Karollen
OPUPOTHON CpeApl W JOCTHKECHHsSI €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO JICHCTBUSI Ha JKUBBIE OpPTaHU3MBI ONpeAeIEHHBIX
HEOPraHWYECKUX BEILECTB, MOHKUMAas cMblci nmokaszatens [1/IK;

. C(OPMUPOBAHHOCTh YMEHMH: OCYIIECTBIIATh II€JICHAIIPABICHHBIN
MOUCK XUMUYECKON MHGOPMAIMN B PA3INYHBIX UCTOYHUKAX (HaydHas U y4eOHO-
Hay4yHas JUTepaTypa, CpelAcTBa MaccoBoil uHpopmauuu, VHTEpHET U npyrue),
KPUTHYECKH aHAIM3WPOBATh XUMHUYECKYI0 HMHGOpMAIMIo, mepepadaTeiBaTh €€ u
HCIIOJIB30BaTh B COOTBETCTBUH C TTOCTABIICHHONW yUeOHOM 3aaucii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposrie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKO XUMHUM
IIpenmer opranndeckoi Xumun. Teopus
1.1 CTp OiHI/I?[ 0p TaHUYECKHX COC I/IHGHI/IIEI') A M 8 bubmorexa [IOK
' P P A o https://m.edso00.ru/d69df650
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasnl
[IpenenbHBIC YTIEBOAOPOABI — ATKAHBI,
2.1 I/IIDKJ"[IloaHKaHI)Iyr e 5 bubmmorexa [JOK
' H https://m.edso00.ru/d69df650
HenpenenbHbie yrieBogopo/Ibl: aJKEeHbI,
2.2 anKap If@HBI aHKZIiIBI p ¢ 14 1 bubmorexa [JOK
' A ’ https://m.edso00.ru/d69df650
bubnunoreka LIOK
2.3 A 8
POMATHYECKHE YTIEBOAOPOAEI (ApeHEN) https://m.edso0.ru/d69df650
94 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M MIX 4 bubnunorexa LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6nunorexa LIOK
2. r 4 1
> ATIOTCHIIPOMSBOHEIC YTIICBOAOPOAOB https://m.eds00.ru/d69df650
Hroro no pazneny 35



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

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust

bub6nmoreka [IOK

3.1 Crpret. Genon 1 1 https://m.eds00.ru/d69df650

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6nmoreka [IOK
3.2 . Kapo .C 21 1
keToHbl. KapOoHOBBIEC KUCIOTHI. CII0KHBIC htts://m.edsoo.ru/d69df650
s¢upsl. XKupsl
bubnuoreka [{OK
33 Y renoiet 7 4 ! https://m.eds00.ru/d69df650
Utoro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

bubnuoreka [IOK
4.1 A A .b 12 1 2
MIHHEL ANIHOKHCHOTAL, BT https://m.edso0.ru/d69df650
Hroro no paszneny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
bu6nmnorexa LIOK
A1 B 1
) BICOKOMOJIEKYJISIPHBIE COEUHEHUS 6 https://m.eds00.ru/d69df650
Hroro no paszneny 6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



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

11 KJIACC

KoJuuuyecTBO 4yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI B Konrpoabubie IIpakruueckue (undposbie)
cero padoThl paboTnI o0pasoBare/ibHbIC
pecypchbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 Ilepuoanueckas cucreMa XUMHYECKUX 9 Bubmiorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
bubnunoreka LIOK
1.2 .M 11 1
Crpoenue BemectBa. MHOroobpasue BeLIeCTB htts://m.edsoo.ru/2dd5 7624
bubnunoreka LIOK
13 XHMHHECKHE PeaKiiH R 1 3 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Pa3nea 2. Heoprann4yeckasi Xumust
bubmmoreka IIOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57f24
bubnmorexa LIOK
2.2 M 23 1 2
CTHIE B - https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Pa3zpen 3. Xumusa 1 ;Ku3HbL A T
3.1 MeTtoabl MO3HAHUS B XMMHUH. XiMI/IH U KU3Hb 9 Egg?ﬁrzfggigrougd%?fm
Hroro no paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoannbie IIpakTuueckue
n/n Bcero H3y4YeHHsI  o0pa3oBaTeibHbIE PecypcChl
padoThI padoThI
[Ipenmer u 3HaUeHUE
OPraHU4YeCKOW XUMHH,
P I QK bubmuorexa [JOK
1 IPEJICTaBICHUE O 1 02.09.2024-
https://m.edso00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX 06.09.2024
COCMHEHUI
DJNEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
yr" poza ( | Hepei bu6nuoreka [IOK
2 BO30YXIEHHOE COCTOSTHHS). 1 02.09.2024- https://m.edsoo.ru/OceBfdac
BanenTHbIe BO3MOXKHOCTH 06.09.2024 ps-/im. '
aToMa yriepoja
XuMu4ecKas CBs3b B
OpTaHUYECKUX COCTMHECHMSIX.
P A I nepens bubmorexa [JOK
3 Mexaau3mMbl 00pa3oBaHUS 1 02.09.2024- httos://m.edsoo.ru/8d3975¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI 06.09.2024 PS-/im. :
pas3pbiBa CBsI3e
Teopust ctpoeHus
pr 1p o 2 Heflens bubmmorexa [JOK
4 OPTaHUYECKUX COECTUHEHUN 1 09.09.2024- https://m.edsoo.ru/9e595ch8
A. M. bytneposa 13.09.2024 S :
Buaer uzomepun: »
5 CTPYKTYypHas, 1 09 ggegeonzi- bubmuoreka [JOK
IIPOCTPAHCTBEHHAS. 13.09.2024 https://m.edsoo.ru/b0e61661

DneKkTpoHHBIE 3P PEKTH B



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

MOJIEKYJIaX OPTaHUYECKUX
COEeIUHEHHUI

IIpencrasienue o

KJIacCU(pUKALUU U
rany 2 Hepeis bubnmnoreka HOK
6 cHcTeMaTHuecKas 09.09.2024- httos://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC) 13.09.2024 — '
OpTraHUYECKUX BEIECTB
7 Knaccudukanus peakimii B 1: 5{;}12?;4_ bubnuotexa [HOK
OpPraHMYEeCKOU XUMHUH 90.09.2024 https://m.edsoo.ru/ba5706aa
3 Cucremaruzanus u 1; (})Ige I;eoﬂzﬂ4 bubmuorexa [JOK
00001IeHNe 3HaHUII [0 TeMe 90.09.2024 https://m.edso0.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUI
pan, oburas hopmyna,
3 Hepens
9 HOMEHKJIaTypa U U30MepHH, 16.09.2024- bubmuorexa [JOK
3JIEKTPOHHOE U 90.09.2024 https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI
10 Du3nYeCcKue U XUMUYECKHIE 2; (I)Jgegeonzz but6mmoreka [IOK
CBOMCTBA aJIKaHOB 4 97.09.2024 https://m.eds00.ru/3137711c
Haxoxaenne aqkaHoB B
4 nenens
1 npupoze. Criocoobl 93.09.2024- bubmuoreka [JOK
[IOJIY4EHUS U IPUMEHEHUE 97.09.2024 https://m.edsoo.ru/259b0a5hb
AJKaHOB
WKIIOANTKAHbI: O0IIIast 4
12 I(i)[o MyJia HOMCHKJLIL:IT au 23 (I)JSHZ%HZZ- bubmorexa [IOK
P78, P . https://m.eds00.ru/156730d2
U30MEpPHUsI, 0COOCHHOCTH 27.09.2024



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

CTpOeHI/ISI U XUMHUYCCKUX
CBOIICTB, CIIOCOOBI
HOJ'IyLIeHI/ISI nu HpI/IMeHCHI/IC

Pemenne pacuéTHpIX 3a1a4
Ha OIIpee/ICHNe
MOJIEKYJISIPHON (HOPMYJIBI

13 OpPraHUYECKOI0 BEIECTBA 110 3 g g 52‘312;[4 bubnmnorexka HOK
MAacCCOBEIM JIOJIIM aTOMOB 04.10.2024 https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJALIUX B €r0
cocraB. Cucremarusanus u
000011IeHrE 3HAHU T10 TEME
AJIKEHBI: TOMOJIOTUYECKHIA
psn, odmas popmyia,

HOMEHKJIaTypa, 3JIEeKTPOHHOE
P P > Hozlell bubmmoreka [IOK
14 Y TIPOCTPAaHCTBEHHOE 30.09.2024-
https://m.edsoo.ru/273b0ale
CTpOEHHE MOJIEKYI. 04.10.2024
CrpyKTypHas ¥ IUC-TpaHC-
M30MEpPHUsI aJIKEHOB
dusnueckue 1 XMMUYECKHE
. > Hezes bubmmoteka [IOK

15 cBoMcTBa ankeHos. [IpaBuio 30.09.2024- httos://m.edsoo.ru/21069ccd
MapkOoBHHKOBa 04.10.2024 — '

16 CrniocoOsl nosydeHus u 076 fggeojz bubmuoreka [JOK
IIPUMEHEHUE AJIKEHOB 11.10.2024 https://m.eds00.ru/665dc058
[IpaxTuueckas padora Ne 1

" 6 HeaeA

17 o teme "[lonyuenue 07.10.2024- bubnuotexa [JOK

STHJICHA U U3YYCHHE €T0 11' 10' o024  Nitps://m.edsoo.ru/0941eeds

CBOMCTB"



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

Pemenne pac4€THbIX 3a1a4

18 Ha onpeJielIeHUe 076 fggeojz_ bubnmoreka [JOK
MOJIEKYJISIPHOU (hOPMYJIBI 11' 10' 2024 https://m.edsoo.ru/e9ea9921
OpPraHUYeCcKOTO BEIIECTBA o
AJKaMeHbl: CONPsHKEHHBIE,

HU30JINPOBaHHBIE, 7 Henens

19 KyMYJUPOBaHHBIE. 14.10.2024- E;IZJ-I/I//I;T:;(;:)_IS/I({)QQ&%
OCOOEHHOCTH 3JIEKTPOHHOTO 18.10.2024 DA, '

CTPOCHUS

20 XUMHYECKHE CBOHCTBA 1Z fggeojz- bubmuorexa [JOK
CONPSUKEHHBIX JIMEHOB 18' 10' 2024 https://m.edso00.ru/e561253d

21 CnocoObI oTy4YeHus u 1Z fggeojz_ bubnmnoreka [JOK
IpUMEHEHHE aJIKaJUEHOB 18' 10' 2024 https://m.edso00.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHIA
psin, obmas gpopmyia, q

29 HOMEHKJIaTypa, AIEKTPOHHOE 1 fggeojz_ bubnmnoreka [JOK
¥ IPOCTPAHCTBEHHOE 25' 10' 204 Nitps://m.edsoo.ru/68b6ecac
CTPOCHHE MOJIEKYIT, o
(pusuyecKue CBONCTBA

23 XUMHUYECKUE CBONCTBA Zf fgg?zﬂd,- but6mmoreka [IOK
aJIKUHOB 25 10.2024 https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiuu Ha 25 fgg?;_ bubmuoreka [JOK
TPONHYIO CBA3b 25'. 10'.202 4, https://m.edsoo.ru/7blca8da

o5 CrniocoOslI nosydeHus u bubnmoreka [JOK

IMPUMCHCHUEC AJIKWHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

Pemenue 3agau: pacu€rsl 1o

bu6nmoreka [IOK

26 YPABHCHIIO XHMHHecKoM https://m.edsoo.ru/5db8e526
peakiuu

97 CucremaTtu3zanus u
000011IeHIE 3HAHWI 110 TeMe
ApEeHbI: TOMOJIOTUYECKUIA
psa, obmas popmyina,
HOMEHKJIaTypa. DJIEeKTPOHHOE

28 U TIPOCTPAHCTBEHHOE bubmorexa HOK

https://m.edsoo.ru/a92a7094

CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UIECKUE
CBOICTBA

29 XUMHUYECKHEe CBOMCTBA bubmorexa [JOK
apEHOB: PEAKLIUU 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA

30 apeHOB: peaKI U bubnmnorexka HOK
IIPUCOEANHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB OeH3011a

31 Oco0eHHOCTH XUMUYECKHUX bubmuorexa [JOK
CBOMCTB CTUpPOJIA https://m.eds00.ru/d5018a54
Pemenue pacuéTHbix 3ama4

39 Ha OIpeieJIeHHe bubmuoreka [JOK
MOJIEKYJISIPHOM (OpMYJIBI https://m.edsoo.ru/53461a2c
OpPTaHUYECKOTO BEIIeCTBa

33 CriocoOsbI ony4eHus u bubnmoreka [JOK

IIPUMEHEHNE apeHOB

https://m.edsoo.ru/6f717d09



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

34

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB

35

36

37

PacuéTel o ypaBHEHUSIM
XUMHUYECKUX PEaAKIUM.
Cucremarusanuus U
000011IeHKE 3HAHUI 10 TEME

[Ipupoanstii ra3. [lonyTHbie
HE(TSAHBIC Ta3bl

Kamennslii yroias u
HPOAYKTHI €ro nepepaboTKu

bubmnoreka IIOK
https://m.edso00.ru/69b3398b

38

HedTp 1 ciocoOwr e
nepepadoTku. [Ipumenenue
IPOAYKTOB NepepaboTKu
HeQTH

bubmmoreka [IOK
https://m.edsoo.ru/21f9de78

39

40

41

I'eneTnueckas cBA3L MCKIY
Pa3IMYHBIMU Kj1aCCaMU
YTIJIEBOAOPOIOB
["ajioreHonpou3BOHBIE
YTJIEBOJIOPOIOB:
JJIEKTPOHHOE CTPOCHHE;
peaKIiy 3aMeIeHuUs
rajoreHa

JlelicTBue mien04Yei Ha
rajoreHIpou3BOAHbIE.
BiammoneiicTue
JIATAJIOTCHAIKAHOB C
MarHueM U IIHHKOM

bubmmorexa [JOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

Cucremarusais u

42 00001IeHIE 3HAHUI 110 bubmmorexa [JOK
https://m.edso00.ru/20e89f22
pazzeny "YrieBonopoas!”

43 KoHnTponbHas pabota 1o teme bubnmnoreka HOK
"Vrnesonopoast" https://m.eds00.ru/95c9e298
[IpenenbHbIE OJTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHI

171, oO1as gpopmyiia,
44 E:)T[I)[oeHIfIL; M(()iJ)Ielz(yJ}II, bubmmorexa [JOK
https://m.edsoo.ru/df04c5cd
M30MEepHs, HOMEHKIIATYpa,
Kkinaccupukanus, pusmueckue
CBOICTBA
XUMHYEeCKUE CBOWCTBA
45 MpeAeNbHBIX OJJHOATOMHBIX bubnnorexa LIOK
https://m.edsoo.ru/26ee34fe
CITUPTOB
CniocoOsbI ony4eHus u
46 MIPUMEHEHUE (?I?HOEITOMHLIX brbmmorexa LTOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30MepHus, bu6muoreka [JOK
0COOCHHOCTH (PU3NYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHbIE CIUPTHI:

48 STWJICHTJIMKOJIb U TJIULIEPYH, bubnuotexa [JOK

uXx (pu3nYecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

CriocoObI nostyueHust u

bu6nmoreka [IOK

49 HPHMEHEHHC MHOTORTOMITRIX https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoIT: CTPOCHUE MOJICKYJIBI,

50 duznUYeCcCKre CBOMCTBA. bubmorexa LOK

https://m.edso0.ru/2ce726f8
TokcudHOCTH PeHoa

51 XUMHYECKHE CBOHCTBA bubmnoreka IIOK
deHona https://m.edso0.ru/037ca5f9

59 CriocoOsblI MoTy9eHus 1 bubnmoreka [JOK
npuMeHeHue GeHosa https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2.

53 Pemenue bubmuorexa [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/fd0ced09
no teme "Cruptsl U heHons"

54 CucreMaruzanus u bubmorexa [JOK
000011IeHrEe 3HAHUH 10 TEME https://m.edso0.ru/1810ch9b
AJbIeruapl ¥ KETOHBI:

AIEKTPOHHOE CTPOCHHE

55 KapOOHMIIBHOM TPYTIIbI; bubmuoreka [JOK
TOMOJIOTUYECKUE PAIBI, https://m.edsoo.ru/b139beaa
obmas popmyina, n3omMepus u
HOMEHKJIaTypa
AJbJeruapl ¥ KETOHBI:

56 ¢u3nueckre CBOMCTBA; bubmmorera LOK

’ https://m.edso0.ru/c887425¢
PEaKIuu MPUCOCTUHEHUS
Peakiiuu okucneHus u
but6mmoreka [IOK
o7 KaueCTBEHHbIC PEaKLIUU

AJIbACTUI0B 1 KECTOHOB

https://m.edso0.ru/a393baa9



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

Crioco0b! mosryueHust

bu6nuoreka [IOK

58
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICITLHBIE
59 KapOOHOBBIC KMCIIOTHI, bubmuorexa [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [JOK
P . https://m.eds00.ru/700cc87b
(bu3UYECKHEe CBONCTBA
XUMHUYECKHEe CBOMCTBA
61 MpeASIbHBIX 0JJHOOCHOBHBIX bubmorexa [JOK
pe g https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOHCTB
62 MYpPaBbUHOM KHCIIOTBI. bubnmnorexka HOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
OCoOGEeHHOCTH CBOMCTB:
HETNPEICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 HMKapOOHOBBIX bubmorexa [JOK
Jviap ’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX
kucnort. [Ipencrasurenu
BBICIIINX KapOOHOBBIX KHCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX but6mmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CrniocoOslI nosydeHus u
Bbu6nuoreka LIOK
65 MIpUMEHEHNEe KapOOHOBBIX

KHUCJIOT

https://m.edsoo.ru/7c065c9d
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66

Crnoxwuble 3¢upsl:
TOMOJIOTHYECKHIA psijI, oO1as
dbopmyna, u3omMepus u
HOMEHKJIaTypa

bu6nuoreka [IOK
https://m.edsoo.ru/adfffe6d

67

68

69

70

71

72

duznueckre 1 XUMUYECKUE
cBoiicTBa 3(hupoB

Pemenue pacuérHbix 3amau:
110 YPaBHEHUIO XUMHYECKOU
peakluy, Ha OIpeeTICHUue
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHUYECKOTO BEIeCTBa
[TpakTuueckas paborta No 3.
Pemenue
SKCHEPUMEHTAIIbHBIX 3a7a4
no teme "KapOoHoBbIe
KkucaoThl. CroxHbIe 3PUpHI"

Kupsl: ctpoenue,
bu3nUecKue 1 XUMHUYECKHE
CBOMCTBA (THIPOITH3)
OCoOEHHOCTH CBOICTB
YKHPOB, COJEPKANIUX OCTATKU
HETpeIeIbHBIX KUPHBIX

KHUCIIOT. JKUpbl B IpUpoIe

MBIJIa KaK COJIN BBICIIINX
KapOOHOBBIX KUCIIOT, HX
Morotiee aeiicteue. [lonsatue
O CUHTCTHYCCKUX MOIOIINX
cpenctBax (CMC)

bu6nmoreka [IOK
https://m.edsoo.ru/ad6b94b2

bu6nuoreka [IOK
https://m.eds00.ru/486671fb

bubmorexa [JOK
https://m.edsoo.ru/al9c5b98

but6mmoreka [IOK
https://m.edsoo.ru/b0331922

but6mmoreka [IOK
https://m.edso0.ru/3c566565
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I'eHeTnueckas cBsI3b
YIJIEBOAOPOJOB U

bu6nuoreka [IOK

73 KUCJIOPOACOAECPKAILINX https://m.eds00.ru/56790c96
OpPraHWYECKHUX BEIIECTB

74 Pacuérel o ypaBHEHUsIM
XUMHUYECKHUX PEAKITHIA
CucreMaruzauus u bubmnoreka IIOK

75 .
000011IeHrE 3HAHU T10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIJIEBOJIOB U Kiaccuuxarms bubmnoreka IIOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MTOJIMCaXapHU/IbI)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA M HaXO0KJICHIE B bubmmorexa [IOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€

78 3HAYEHUE B bubmuorexa [JOK
JKHA3HENEATEILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapunbl: caxaposa,

79 MaJIbTO3a 1 JAKTO034. bu6nuoreka [IOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE JUCAXapHJIOB
[Monucaxapuasl: cTpoeHue

80 MaKpoOMOJIeKyJ, (pu3nyeckue bubmuoreka [JOK

1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

https://m.edsoo.ru/72a04508
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[TonsTne 06 UCKYCCTBEHHBIX

bu6nuoreka [IOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenne pacueTHbIX 3a1a4
Ha OIpeJICIICHUE JI0JIN
82 BBIXOJIa IPOAYKTA pPeaKIuU bubmorexa [JOK
Aa TIpOALyKTa peartt https://m.edsoo.ru/7fde4 7ef
OT TEOPETUIECKH
BO3MOKHOT'O
CucremaTu3anus u
83 000011IeHNEe 3HAHUH 110 bubmmorexa LOK
B https://m.edso0.ru/08d4364c
pasnerny
KonTponbHas padoTa 1o Teme
84 "Kucnopoacoaepkaiue bubmmorexa HOK
poAcOACprrall " https://m.eds00.ru/42c6678e
OpPraHMYECKUE COCTUHCHUS
AMUHBIL: K1accudukams,
CTpOCHUE MOJIEKYII, 001IIas
85 (b(f) MyJa 1/130Mey1/1${ B bubmorexa LHOK
pMyTIa, pYet, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBaA
86 XuMHU4YeCcKHue CBOMCTBA bu6mmoreka [IOK
ann(paTHIEeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX bubmmorera LOK
p https://m.edsoo.ru/eal38763
aMHHOB
89 AMUHOKHUCIIOTHI: bubnuotexa [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/d1773e80
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¢u3uueckne cBOMCTBA.
OTI[CHBHBIG npeaACTaBUTCIIN
0-aMUHOKHCIIOT

XUMHUYECKHE CBOUCTBA
aMUHOKHCIIOT, UX

bu6nmoreka [IOK

90 OHMOJIOTHYECKOE 3HAUYEHUE
OOt HasACHH https://m.edsoo.ru/77df705a
aMuHOKUCHOT. CHHTE3 U
THIPOIIU3 TICTITHIOB
benku kak nmpupoaHbIe
91 [IOJIUMEDBL, CTPYKTYPHI Bubmaorexa ITOK
PBL, CIPYKLYP https://m.eds00.ru/429e9899
0€eJIKOB
92 XuUMHYECKHE CBOHCTBA bubnnoreka IIOK
O€JIKOB https://m.edsoo.ru/6237306d
A3zoTcoaepkaiue
TeTEPOLIUKINYECKIE
93 coe li/IHueHI/I}I Hyxnennosrie bubmorexa LOK
A - HYK https://m.edsoo.ru/521d1431
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ouosnoruveckas poib
[IpakTuueckas pabora Ne 4.
Pemenue
94 SKCIEPUMEHTAILHBIX 3a1a4 bubnnorexa LOK
P " 8 https://m.edso00.ru/8e3c02d1
o TeMe "A30TcoiepKalue
OpraHUYecKHue coequHeHus"
[TpakTiueckast paborta Ne 5.
Pemenue
but6mmoreka [IOK
95 HKCIIEPUMEHTANIbHBIX 3a7a4

mo TeMe "Pacrno3HaBaHue
OpTraHUYECKUX COCTMHEHUM"

https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/77df705a
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KonTtponbHast pabora o Teme

bu6nmoreka [IOK

96 "A3oTCcoepKaIiue
OpI‘aHI/Iqi[CII()I/Ie ](-ZHOC,HI/IHGHI/ISI" https://m.edsoo.ru/ce561bc7
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX G LOK

. nonroTeka
97 COCIMHEHUI 1 METOJIbI UX
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3AITUs U
MTOJIMKOHICHCAITUS

98 [Lmactmaccel. Y tunuzanus u bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DJacToMepbl: HaTypaJIbHbIN

bubnuotexa [HOK

99 CUHTETHUYECKHE KAyIyKHU. 1

p https://m.eds00.ru/246103ec
e3rHa
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, bubnmnorexka HOK
cunrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CIELMAIbHOTO Ha3HAUEHUS
[IpakTuueckas padbora Ne 6.

Pemienue Bu6 OK
nonmoTexa

101 AKCIIEPUMEHTAJIbHBIX 3a7a4 1

" PACTIOHABAHIE https://m.edsoo.ru/3aebd77a
1o TeMe
MJIacTMacC ¥ BOJIOKOH"
0O0001eHne n
CHUCTEMaTH3aIus U3Y4eHHOTO Eub 11OK
nonmoTeka
102 MaTepuaia 1o TeMe

"BBICOKOMOJIEKYIISIPHbBIE
coeuHeHus"

https://m.edsoo0.ru/6a22b1e8
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OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 0 21 8152?2;[4 bubnuorexa [JOK
Xumuyeckui aneMeHT. M30Tonsl 06.09.2024 https://m.edsoo.ru/59c112ee
5 CtpoeHue AIIeKTPOHHBIX 000I0YEK 1 0 21 (I){SI;)HZZ bubnuorexa [JOK
aTOMOB, KBaHTOBEIC UMCJIIa 06.09.2024 https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 021 gggeonzz bu6mmoreka [JOK
9JIEMEHTOB (S-, P-, d-, f-ameMenThI) 06.09.2024 https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB 10 1 092 (I)Igegeonzz bubnmnorexa [JOK
ATOMHBIM OpOHUTAIISIM 13.09.2024 https://m.edsoo.ru/f5f750fe
DneKTPOHHBbIE KOH(UTYpaIun 2
P $urypan feac bu6mmoreka [IOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 09.09.2024-
. https://m.edsoo.ru/8149e846
BO30YKIAEHHOM COCTOSIHHH 13.09.2024
6 DNeKTpOHHBIE KOH(PUTYpaITUN 1 092 (I)Jgegeonzz bubnmoreka [JOK
HMOHOB. SHGKT‘pOOTpI/IHaTeJIH{:CTB 13.09.2024 https://m.edsoo.ru/a0764b24
[lepronnueckuii 3aKOH U
[Tepuoauueckast cuctema
pHOA Smenemt g s morexa [IOK
7 XUMUYEeCKHX anemeHToB Jl. 1. 1 16.09.2024- httns://m.edsoo.ru/16957c01
MeHeneeBa, CBs3b C COBPEMEHHOMN 20.09.2024 T '

TEOpHUEH CTPOEHHUS aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUS

CBOICTB XMMHYCCKUX DJICMCHTOB U 3 Henens
bubmuorexa [JOK
8 00pazyeMbIX UMHU MPOCTHIX U 16.09.2024-
https://m.edso0.ru/f8468927
CJI0’KHBIX BELIECTB I10 IPyIaM 1 20.09.2024
nepuoaam
9 Cucremaruzanus U 00001IeHne 12 ggge;;[l bu6mmoreka [IOK
3HAHUU 110 TEME 90.09.2024 https://m.edsoo.ru/8fad2942
Bunasl xumMuueckoil cBsA3U.
MexaHu3Mbl 00pa3oBaHUs 4
. P AR, bubnuorexa [JOK
10 KOBAJICHTHOM CBs3u. Bogopoanas 23.09.2024-
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIIIPHBIC 27.09.2024
B3aUMOJCHCTBUS
BanenTtHOCTh 1 BaJICHTHBIC
4 genens
11 BO3MOKHOCTH aTOMOB. CBSI3b 93.09.2024- bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 27' 09' 2024 https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM o
IIpencraBiaeHNsT 0 KOMIUIEKCHBIX 4
ped HeAcH bu6mmorexa [IOK
12 COEIMHEHUAX: COCTaB U 23.09.2024-
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa 27.09.2024
BemectBa MOnEKyIsIpHOTO 1
5 Henmens
13 HEMOJIEKYJIIPHOTO CTpOeHHUs. THrmbl 30.09.2024 bubnuorexa [IOK
KpHSTaHHHLIeCKHX peLIeTOK U 04.10.2024 https://m.edso00.ru/e167635b
CBOIiCTBA BENIECTB
ITousTre 0 AUCTIEPCHEBIX CHCTEMAaX.
A P > Hepon bubnmoreka [JOK
14 [IpencraBnenne 0 KOJUIOUTHBIX 30.09.2024-
04.10.2024 https://m.edsoo.ru/da2c70e4

pacTBopax
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HcrrnHbIE paCTBOPHI: HACKIILICHHBIE

5 Henmens

15 Y HEHACHIIIEHHbIE, PACTBOPUMOCT. 1 30.09.2024- bubmorexa LHOK
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst 04.10.2024
16 CnocoObI BEIpaKCHUS 1 076 fglgz bubnnoreka [HOK
KOHIIEHTpallUd PacTBOPOB 11.10.2024 https://m.edso00.ru/328e653a
Pemienue 3aau ¢ ucnoyib30BaHUEM
T 6 HEACIIA
MOHATUM ""MaccoBas J10JIst bu6mmoreka [IOK
17 . " 1 07.10.2024- httos://m.ed 178560ab4
pacTBOpEHHOTO BemiecTa', 11.10.2024 ps://m.eds00.ru/785e0a
"MoOJIsIpHasi KOHLIEHTparus"
18 Knaccudukanus u HOMeHKIaTypa 1 076 fggeojz bubnnoreka [JOK
HEOPraHUYECKUX BEUIECTB 11.10.2024 https://m.edsoo.ru/bf9e108d
19 Cucremarusanus 1 00001eHne 1 1Z fggeojz bu6mmoreka [JOK
3HaHUM MO TeME 18.10.2024 https://m.edsoo.ru/8d2c6a3a
KonTponbnas pabota mo Temam
"Crpoenue atoMa. [lepnonnuecknii
7 Henensa
20 3aKkoH U [lepnognueckas cucrema 1 1 14.10.2024 bubnuoreka [IOK
XMMHUYECKHX d1eMeHTOB 1. U. 18' 10' 2024 https://m.edso00.ru/70a60aa4
Menneneena", "CtpoeHue BeliecTna. o
MHoroo6pa3ue BemiecTs" N N
Knaccudpukanus XuMHIecKux
peaKkuuii B HEOPraHUYECKOU U
o 7 nenens
21 OpraHMYECKON XUMHUU. 3aKOH 1 14.10.2024 bubnuoreka [IOK
COXPaHEHUS MACChl BEIIECTB; 3aKOH 18' 10' 2024 https://m.eds00.ru/6335cdd2

COXPAHEHHUs U MPEBpALICHUS
SHEPI'UM NPU XUMUYECKUX PEAKIUAX
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TennoBble 3 (HeKTh XUMUYECKHX

8 Henens

22 peakuuii. Tepmoxummuueckue 21.10.2024- bubmorexa HOK
https://m.edsoo.ru/d1db86da
YpaBHEHUS 25.10.2024
Brruncnenus no ypaBHEHUSIM 8
P N Heae bu6mmoreka [IOK
23 XUMHUUYECKHUX PEaKLMN U 21.10.2024-
https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUAM 25.10.2024
CKOpOCTh XMMUYECKOH peakiuu, eé 8 Hemens
24 3aBUCHMOCTD OT Pa3JIMYHbIX 21.10.2024-
dakropoB. Katanus u karaan3aTopsl 25.10.2024
o5 ['oMoreHHbI€ U TeTEPOreHHBIE
peaxkuu
[IpakTuueckas padora Ne 1 o reme
26 "BnusiHue pa3inyHbIX GaKTOpOB Ha bubmmorexa [JOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOM peakuu
97 OO6paTtumbie U HEOOpaTUMBIE bubnunorexa [JOK
peakunr. XuMHUYECKOE pAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
08 "BausiHue pa3nuuHbIX GaKTOpOB Ha bubnnorexka [JOK
MIOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBECHS" N
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
29 CunpHbI€ U ClIa0ble AIEKTPOIUTHI bubmmorexa [OK
& hittps://m.eds00.ru/5f766bdf
Crenenp aucconuanyu
Honnoe npoussenenue Boasl. Cpena
P ! ! pu . bu6mmorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIit

nokasarenb (pH) pactBopa

https://m.edso0.ru/3966ca89
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I'maponns coneit. Peakuuu,

31 MIPOTEKAIOIINE B PaCTBOPAX 1 bubmorexa LHOK
P o P P https://m.edsoo.ru/09d5adbd
AIIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XuMHuUuecKue peakiiuyu B pacTBOpax 1 bubmorexa HOK
,? B P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCIIMTEIIbHO-BOCCTAaHOBUTEIHHBIC
33 eakiuu. BaxxHnelIme OKUCIUTEIN U 1 bubmorexa [JOK
PRI, https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIN
34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO- 1 bubnuorexa [JOK
MOHHOTO) OajaHca https://m.edso0.ru/fb691387
DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [JOK
35 1
BEIIECTB https://m.edsoo.ru/93fb97d2
bu6mmoreka [JOK
P 1
36 CHICHHE Sa/1a1 PASIIIHBIX THIIOB https://m.edso00.ru/5a859d16
bu6mmoreka [JOK
37 P 1
CHICHHE 331181 PASIITIHBIX THIIOB https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
38 3HaHUH 10 TeMe "XUMHUYECKHE 1 bubmorexa HOK
" https://m.eds00.ru/c161eb85
peaxkuu A i
39 KonTtponbHas pabora o Teme 1 bubmuorexa [IOK
"Xumudeckue peakiuu' https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETALIIOB B
IIepuonnueckoii cucreme
40 XUMHYEeCKUX deMeHToB Jl. U. 1 bubmuorexa [JOK

MeneneeBa 1 0COOEHHOCTH
cTpoeHus ux aToMoB. dusnyeckue
CBOMCTBA HEMETALJIOB

https://m.edsoo.ru/8ca2dcad
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AnnoTponusi HeMeTauioB (Ha

bu6mmoreka [IOK

41 mpuMepe KUCaopoaa, cepbl, pochopa
PHMEP poA Pe1, pocop https://m.edsoo.ru/ef92c91c
U yTJIepoJa)

42 Bonopoa: nonmydenue, pusnueckue u bubnnoreka [HOK
XAMHUYECKHE CBOMCTBA. [ Mapu bl https://m.edso0.ru/0aa8f613
["asioreHsl: HaX0XKJICHUE B PUPOJIC,

43 CIIOCOOBI MOJTydeHHUsI, PU3UUECKHUE U bubmorexa [JOK

. https://m.eds00.ru/4e223795
XUMHUYECKHE CBOKCTBA
l'anorenoBonopoasl. Baxuerimue
44 KHUCJIOPOACOACPIKAIIKME COCTMHCHHUS bubmorera [JOK
POACOACpal s https://m.eds00.ru/6b3255e6
rajoreHOB
JlaGopaTopHble U TPOMBIIIUICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IprMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COEJIMHEHUH
[Tpaktrueckas padota Ne 4.

46 Pelrenne sKkCrieprMMEHTAIBHBIX 33724 bubmorexa HOK

" P " 8 https://m.edsoo.ru/8b26fecd
o treme "["anorensl
Kucnopon: nabopatopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
47 noyrydeHusi, Gu3nIecKue u bubmmorexa [JOK
e ’ . https://m.edsoo.ru/c8abc36a
XUMHYecKnue cBoicTBa. O30H.
[IpuMmeHeHne Kucmopoia u 030Ha
bubmuorexa [JOK
48 OKCHIBI U IEPOKCHIBI
8 p a1 https://m.edso00.ru/5c¢8816a0
bubmuorexa [JOK
49 Pemenne 3aay pa3nuaHbIX TUIIOB

https://m.edsoo.ru/2b6d8bh4b
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Cepa: Hax0XJIeHHE B IPUPOJIE,

bu6mmoreka [IOK

50 CII0COOBI MONTyUeHUA, GU3UIECKHIE
1 pTOIYH fl i, pusmcciue u https://m.edsoo.ru/46afael6
XHMHUYECKHUE CBOKCTBA
bu6mmoreka [IOK
51 CepoBoziopo/, CyJIb(pUIbI
POBOOPOL, CybhHA https://m.edso00.ru/7c875999
Kucnopojconepxaiiue coeiMHEHUS
52 cepol gCO6€HHIZ)CTI/I CBOMCTB CEpPHOM bubmorexa HOK
prl- P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[TpakTuueckas paborta Ne 5.
53 Pemienue skcnepuMeHTaIbHBIX 3a0a4 bubmorexa [JOK
" P ) " https://m.edsoo.ru/0afb05e4
no teme "Cepa u €€ coeTMHEHUS
A30T: HaX0XACHUE B IPUPOJIC,
crocoObl NOMy4YeHUs, PU3UIECKUE U bubnuoreka [IOK
54 .
XHMUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconeprxaniiue CoeTMHEHHS
55 aszora 1z)co6eH11{:)ocm CBOMCTB bubmorexa HOK
o https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue azota u ero bubnnorexka [JOK
COeTMHEHUI. A30THBIE YIOOpEHUS https://m.edso00.ru/129f5059
®docdop: HaxOXKIEHUE B IPUPOJIE,

57 CIOCOOBI TONTydeHUsI, PUBUUECKHE U bubnmoreka [JOK
xummuueckue coiictBa. dochuab u https://m.edso0.ru/9a6b43ec
bochun
Oxcupsl docdopa,

bocdbop bubnmoreka [JOK
58 docdopconepkamme kucnotel. Conu

(bochopHON KHCIIOTHI

https://m.edsoo.ru/c7a2d429
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[Mpumenenne docdopa u ero

bu6mmoreka [IOK

59 coenunennit. docoprbie https://m.edsoo.ru/a218070a
yno0peHus
[TpakTrueckas padota Ne 6.

60 Pemenue skcnepuMeHTAIbHBIX 3a1a4 bubnunoreka [HOK
o TeMe "A3oT u pochop u ux https://m.edso00.ru/8175ac3f
coeuHeHUs"

VYrnepoa: HaXx0XIeHUE B PUPOJIE,

61 AITOTPOTHbBIE MOIU(PUKALINY; bubnnoreka [JOK
(buU3HYECKUE M XUMUYICCKHEC https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHHE
Oxcugp yriaepona(ll), oxcun

62 yrnepoz}[IZ(l\l;), yr(on)LHa;I KHCIIOTA ¥ bubmorexa HOK

. https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenue 3a1a4 pa3nuvHBIX TUTIOB bubmmorexa [JOK

https://m.eds00.ru/6029b609
KpeMHuuii: HaxoxAeHHe B IPUPOJE,
64 05000651 nonyqelfml, (bI/BI/IzefKIfe u Bubnuorexa LIOK
. https://m.eds00.ru/143558ab
XUMUYECKHUE CBOWCTBA

65 Oxkcua kpemuausi(1V), kpemaneBas bubnuorexa [JOK
KHCJIOTA, CUIIMKAThI https://m.edso0.ru/3170e7b1
[TpumeHeHre KpeMHUS U ero bubmuorexa [IOK

66 coequnennii. CTEKI0, €ero https://m.edso00.ru/393cdac0
MIOJIy4EeHHUE, BUBI CTEKIIA https://m.edso00.ru/5823cefb

67 Pemenue 3amayu pa3auvaHBIX THTIOB bubmmorexa [JOK

https://m.edso00.ru/b624f801

68 CucremaTtu3zanus u 06o01IeHNne bubnmoreka [JOK

sgaguii o teMe "Hemeramnin!"

https://m.edsoo.ru/6e864db5
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69 KonTtponpHast pabora o Teme bubnuoreka [IOK
"Hemerasnmabr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yJbTaToOB KOHTPOJIBHOM bubnnoreka [HOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edso00.ru/2b7e9510
[TonoxeHnne meTaioB B
[lepuoauueckoii cucteme
71 XUMHUYECKHUX 3JIEMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOECHUS https://m.edso00.ru/9839c16¢
3IEKTPOHHBIX 000JI0UEK AaTOMOB
METaJUIOB
OO0mue ¢puznueckre CBOMCTBa
72 Me::.]‘[ﬂoql; [IpumeHneHre MeTasIoB B bubmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CmuiaBsl MetasuioB. Kopposust bubnuotexa [JOK
METAJIJIOB https://m.edso00.ru/42b872e3
74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB bubmmorexa [OK
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN PSITT
75 HanpspKeHuH MeTtaiuioB. O0mue bubmmorexa LHOK
https://m.edsoo.ru/94eb377a
CIOCOOBI TOTYYECHUSI METAJIJIOB
OO01mas xapakTepuCTHKa METAJIOB
|A-rpynnel [lepunoauyeckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB.
. . bubnmuotexa [JOK
76 Hatpuii u xanuii: nonydenue,

bu3HYecKue U XUMHUIECKIE
CBOWCTBA, IPUMEHEHHUE MPOCTHIX
BEILIECTB U UX COEIAUHEHUN

https://m.edsoo.ru/el2c26b3
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OO01mas XxapakTepUCTHKA METAJIOB
IHA-rpynns! [lepuoanueckoi
CHCTEMBI XMMUYECKHX 3JIEMEHTOB.

bubmuoreka [JOK

" Marmui 1 KaibUpi: nonysene, https://m.edso0.ru/7c3e49c0
buznyecKkue 1 XuMHUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAMHEHUN

78 JKEcTKkoCTh BOJIBI M CLIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AIOMUHUI: IOJTy4YEHUE,

79 ¢du3nvecKkrne 1 XUMHIECKHE bubmmorexa LIOK

. https://m.edsoo.ru/0e79b266

CBOMCTBA, IPUMEHEHUE
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCHUIA aTFOMHUHMUS, bu6mmoreka [JOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHNE

81 Pemienue 3agau pa3auyHbIX TUIOB
[IpakTuueckas pabora Ne 7.

82 Pemenne skcnepuMeHTAIBHBIX 33124 bubnnorexka [JOK
1o Teme "MeTasuibl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpynmn”
OO0m1as XxapakTepUCTUKA METAIIOB

83 nmo6ouyHbIX moArpym (b-rpym) bubnuorexa [JOK
[Iepnonnueckoi cucTeMsl https://m.eds00.ru/610d7431
XUMUYECKHUX AJIEMEHTOB
®dusndeckue 1 XUMHIECKUE

. . bubnmoreka [JOK
84 CBOMCTBA XpOMa U €ro COSANHEHUH,

X IPUMCHCHUC

https://m.eds00.ru/9911bef3
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Baxwuelime coelMHEHNS] MapraHia.

85 [lepmanranat kamus, ero bubmmorexa LIOK
g https://m.edso0.ru/039d69c8
OKHCJIMTEIbHBIE CBOMCTBA
®dusndecKkue 1 XUMHIECCKUE
86 CBOICTBA keJie3a U €ro COCAMHECHUN. bubmuorexa [JOK
[Tonydyenue v NpUMEHEHHE CIUIABOB https://m.edsoo.ru/1b7{8741
Kenesa
®dusndecKkue 1 XUMHIECCKUE
87 CBOIiCTBa MeHU U €€ COeqUHEHNH, NX Bubmorexa ITOK
https://m.edsoo.ru/2bc0f954
IPUMCHCHUE
®dusndeckue 1 XUMHIECCKUE
88 CBOMCTBA IMHKA U €r0 COCAUHCHUH, bu6mmorexa [IOK
UX IPUMEHEHHE. https://m.edsoo.ru/b1f2beal
['MIpOKCOKOMITIIEKCHI ITUHKA
[TpakTuueckast paborta No 8.
89 Peenne skcniepuMEHTANIBHBIX 33124 bubnnorexka [JOK
o Teme "MeTasuibl TOOOYHBIX https://m.edsoo.ru/a6e352ea
noarpynm”
90 Pemenue 3a1a4 pa3nu4yHBIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/a8b83d83
O06o0mIeHre U cucTeMaTH3aIus
91 W3Y4YEHHOT0 MaTepuaa Mo TeMe bubnmorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTponbhas pabota no teme bubnnorexka [JOK
"Metambr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK

paboThI, KOPPEKITUS OMHUOOK

https://m.edsoo.ru/9ebff2fd
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Poip xuMuu B o0ecIieueHun

YCTOHYMBOTO Pa3BUTHUSA bubmumoreka [IOK
94 1
yenoseuecTsa. [IoHATHE 0 HAYYHBIX https://m.edso0.ru/080fe1f0
METOIaX UCCIIEI0BAaHUS BEIIECTB
HaydHble IpUHIUIIBI OpraHU3aINH
95 XAMHYECKOTO MPOU3BOJICTBA. 1 bubnunoreka [HOK
[IpomeIneHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYCHUST BRKHEHUIITNX BEIIECTB
XHUMHYECKOE 3arps3HEHUE
96 OKPYIKAIOILIEH cpebl U €T0 1 bubmmorexa [IOK
by H pea https://m.edsoo.ru/9f11bf51
MOCEICTBUSA
97 XuUMUS U 3J0POBbE YEIIOBEKA. 1 bu6mmorexa [IOK
JlekapcTBEeHHBIE CpeCTBa https://m.edso00.ru/a6552721
Xumus mumu. Ponb XxuMun B
98 0o0€eCIIeueHNH MUILEBOM 1 bubmmorexa [TOK
Hl https://m.edsoo.ru/1f7b5bd2
0€30I1acCHOCTH
99 KocMmernueckue n napdromepHbie 1 bubnuoreka [IOK
cpencrBa. beiToBast Xumust https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTENBCTBE.
100 Baxuelime cTpouTenbHBIE U 1 bubnnorexa [IOK
p https://m.edso0.ru/61e69003
KOHCTPYKLMOHHBIC MATEPHAIIbI A .
XUMHSA B CETbCKOM XO3SMCTBE.
101 Oprannyeckue U MUHEpPaJIbHBIE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3amnus 1 00001eHne 1 bu6mmorexa [IOK
3HAHHUHU II0 TEME https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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