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[IpenmeT xumus (yriiyOJeHHBIA YPOBEHD )
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OO0111ee KOJMYECTBO YACOB MO YYEOHOMY TUIaHy cocTaBisieT 204 yacos:

B 10 knacce — 102 yaca (3 4daca B Heaento), B 11 kimacce — 102 yaca (3 4daca B

HEJICITIO).

CocrasiieHa B COOTBETCTBUH ¢ DeepanbHON paboyeli mporpaMMoi Mo XUMHH.
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Paccmorpena Ha 3acenqanuu MO yuurenei eCTECTBEHHOHAYUHbIX TUCLIUIUIUH

ITporokoa Ne 5 ot «10 » utonss 2025 r.

Pyxosonurens MO Cunernazosa 1.B.
(MOAMHUCH)

INOACHUTEJIbHAS 3AIINCKA
Pabouasi mporpamMmmMa no XMMUU Ha YPOBHE CPEIHEr0 OOILIEro oOpa3oBaHMS
pazpaboTaHa Ha ocHOBe denepaibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06



oOpazoBanuu B Poccuiickoii denepauuny», TpeOOBaHUNA K pe3yjbTaraM OCBOECHHS
benepanbHOit 00pa3oBaTENbHON MPOrpaMMbl cpeiHero ooiiero odpazoanus(DOI
COOQO), mpencrapneHHbIXx B DenepasibHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
cranaapre COQO, ¢ yuérom KoHuenuuu npenojaBaHusi y4eOHOro MpeameTa
«XuMus» B oOpa3oBareNbHBIX opraHu3auusix Poccuiickoid ~ denepauum,
peaTM3yIOIIMX OCHOBHBIE 0OPA30BATEIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUH
«Ctpareruu pa3BuTusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon no 2025
roga» (Pacnopsbxenue I1pasurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YMIIyONEHHOTO HM3YYEHMS] 3aHMMACT BAXXHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4HOro oOpa3oBaHus ywammxcs 10-11 kmaccos.
M3ydyeHue nmnpeaMera, peanudyeMoe B YyCIOBUAX AU (HEPEHLIMPOBAHHOTO,
npoQuIbHOrO OO0y4YeHUs, NPU3BAHO OOECHEYUTh OOUICOOPA30BATENBHYIO U
OOUIEKYJbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIB, HEOOXOAMMYIO  JUIS
aJanTauuy UxX K OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU B COLIMYME, a TAKKE IS
NPOAOJDKEHUsT OOyUYEHUsl B OpraHu3auusx Mpo(ecCHOHATLHOrO 00pa3oBaHusl, B
KOTOPBIX XUMHUS SIBJISAETCS OAHON U3 MPUOPUTETHBIX AUCLHUIIMH.

B nmnporpamme mno XMMHM HAa3HAY€HUE MpeaMeTa «XUMHs» MOJIy4aeT
NOAPOOHYIO  MHTEPOPETAUMI0O B  COOTBETCTBMM C  OCHOBOINOJArarlUMH
nojiokeHusimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH LEJEH, CoAepXaHus,
pe3yabTaTtoB O00y4eHHUs M TPeOOBAHUI K YpPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSl CJEAYIOUIME BBIMOJHIEMBIE MPOTPAMMOM O
XUMHU (PyHKUIHUU:

e UH(OPMALMOHHO-METOIMYECKAs, pealn3auusi KOTOpoil oOecnevyuBacT
NOJyYEHUE NPEACTABICHUS O UENSIX, COJICP)KaHWUM, OOUIe cTpareruu
00OyueHUs, BOCIIMTAHUS U PA3BUTUS OOYYAIOIIMXCS CPENCTBAMU MPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoguis;

e OpPraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpas peayCMaTpUBacT
ONpeACNEHUE. TMPUHIUIOB CTPYKTYPUPOBAHUS MU MOCIEAOBATEIBHOCTH
U3yueHUsi y4eOHOTO MaTrepuasa, KOJIMUYECTBEHHBIX M KAUECTBEHHBIX €r0
XAPAaKTEPUCTUK, MOAXOA0B K (POPMUPOBAHUIO COACPHKATEIBHOW OCHOBBI
KOHTPOJIE U OLICHKM OOpa30BAaTENbHBIX AOCTH)KCHUH OOyYarOIIMXCS B
paMKax HWTOTOBOW arTecTaliMd B (OpME €AMHOTO TOCYIaPCTBEHHOIO
HK3aMEHa MO0 XUMUHM.

[Iporpamma asist yrinyGIE€HHOTO U3yUEHUS] XUMUU .

e YCTAHABJIMBACT WHBAPMAHTHOE MPEAMETHOE COJACPIKAHUE, 00SI3aTENIbHOE
JUIS U3YYEHHS] B paMKax OTHENbHBIX MNpoQuUieH, NpeaycMaTpuBacT
pacnpeneseHle W CTPYKTYPUPOBAHUE €ro Mo KJaccaM, OCHOBHBIM
COJIEP>KATENIBHBIM JIMHUSM/pa3ciiaM Kypca,



e JAET MPUMEPHOE pacTIpeACICHUE YUEOHOTO BPEMEHH, PEKOMEH IYEMOT O /151
M3YUYECHUSI OTJIENIbHBIX TEM;

e IMpemIaracT MNPUMEPHYK MOCJIEI0BATENbHOCTh HW3YYCHUS Y4YEOHOIO
Marepuajga ¢ y4éTOM JIOTUKU MOCTPOEHMs Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEAMETHBIX CBA3EH,

e JAT METOAMYECKYIO MHTEPNPETALMIO LIEJEH U 3a1a4 U3YUCHUS MTPEAMETA
Ha yrayOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME
cpeaHero oOuiero 00pa3oBaHMs, COACPXKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTATOB OCBOEHUS OCHOBHOH  00pa3oBaTeibHON
npOrpaMmMsbl CPEIAHETO o01Iero o0Opa3zoBaHUs (JITUHOCTHBIX,
METaNpPEeIMETHBIX, MPEAMETHBIX), @ TAKKe C YYETOM OCHOBHBIX BHJIOB
yueOHO-NO3HABATENIbHBIX JACHCTBUHA  OOy4YarolIErocss IO  OCBOEHUIO
COJIEPKaHUs TPEIMETA.

[TIo BceM Ha3BaHHBIM MO3UIMSIM B MPOrpaMME MO XUMHUHU MPEeayCMOTPEHA
IPEEMCTBEHHOCTh C OOYYEHMEM XUMHM Ha YPOBHE OCHOBHOIO OOULIETO
oOpa3oBaHusl. 3a NpeesiaMi YCTaHOBJIEHHOM MPOrpaMMOi 10 XUMUU 00s13aTeIbHON
(MHBapUAHTHON) COCTABJIIOLIEH COAepXKaHUsS Y4E€OHOro mnpeaMera « XUMHs»
OCTa&TCsl BO3MOKHOCTh BBIOOPA €r0 BAPUATUBHON COCTABJISIFOLICH, KOTOpas T0JIKHA
OMPENENATHCS B COOTBETCTBUH C HAMPABJIEHUEM KOHKPETHOTO MPOodusist o0ydeHusl.

B coorBeTcTBUM ¢ KOHUENTyalbHBIMA MOJOkeHUusMH DPI'OC COO o
Ha3HAYCHUU TNPEAMETOB Oa30BOr0 M YIIyOJIEHHOTO YPOBHEH B CUCTEME
qupHepeHIMPOBAaHHOTO OOYUYEHUsT HAa YPOBHE CpPEIHEro O0OLEro 00Opa30BaHMS
XUMHUSL Ha YpoOBHE YINIyOJEHHOTO UW3yYEHHMs HAMNpaBieH HAa peau3aluio
IPEEMCTBEHHOCTH C MOCIIEAYOUIMM 3TANOM MOJTYYEHHSI XMMHUECKOTO 00pa3oBaHusl
B paMKaX H3YyYEHHUs CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUECKUX
JUCIIMIUIMH B By3aX W OpPraHu3alysaX CPeIHEro NpoPecCHOHAIBHOIO 00pa3oBaHMsl.
B 3T0ii CBsi3u M3yueHue npeamera « XMMUs OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
pacuiMpeHue U yriayOJlieHHe TEOPETUYECKONM U MPaKTUYECKOH MOJArOTOBKU
oOyuarolmxcsi, BBIOpaBUIMX ONpEACAEHHBIA NPOo(UIb 00yYeHHs], B TOM YHCIIE C
NEPCMNEKTUBOM  MOCHAEAYIOLIETO MOJIYYEHUST XUMHUYECKOro 00pa3oBaHUs B
Oopranuzauusx mnpodeccuoHaibHOro oOpasoBaHus. Hapsay ¢ 3TUM, B CBETE
tpedoBanuit ®I'OC COO Kk mIaHupyeMbIM pe3yjbTaTaM OCBOEHUS (peaepaabHON
o0pa3oBarebHOM MPOrpaMMBbl CPETHETO 00UIEr0 0Opa30BaHUs U3YUYECHHE NPEAMETA
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33]a4 BOCIUTAHHS U COLUATBHOTO
pa3BUTUS OOy4YarOUXCs, Ha (OPMHPOBAHUE y HUX OOIMICHMHTEIJIEKTYyalbHBIX
YMEHUHA, YMEHUN pAUMOHAIM3ALMUA Yy4eOHOro Tpyda U OOOOIIEHHBIX CIOCOOOB
AESITENbHOCTU, UMEIOLIUX MEXTUCIUMIUTMHAPHBIHA, HAAIPEIMETHBIH XapakTep.

CocTapsOUIMMHU MpeAMeTa « XUMUS» Ha YPOBHE YIyOJIEHHOTO U3y4YEHHS
SBJISIFOTCS  YIIyOnéHHble Kypehl — «Opranudeckas xumus» U «OOuias u



Heopranuueckas XuMus». [Ipu onpeaeneHny noaxoa0B K 0TOOpPY U CTPYKTYPHOM
OpraHU3alMKA COACPXKAHMUST 3TUX KYpPCOB B MPOrpaMMe IO XHMMHUHU 3a OCHOBY
npuHsThI noJ10xkeHuss GI'OC COO o paznuuusx 6a30BOTro U yriyOJIEHHOTO YPOBHEMH
U3yUYCHUs IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» W «OOmas u
HEOpPraHWYecKass XUMHS» COCTaBISET COBOKYNHOCTh MPEAMETHBIX 3HAHUM U
YMEHUN, OTHOCAUIMXCA K 0a30BOMY YPOBHIO M3YyU€HHUs MpEAMETa. JTa CUCTEMA
3HAaHUW TOJYYAET ONPEACIEHHOE TEOPETUUYECKOE JIOTMOJIHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYLIECTBEHHO OOJBIIUI 00BEM (DaKTOJIOrMUECKOTO MaTepraa.
Tak, Ha yriayOJEHHOM YpOBHE HM3YyYCHHUs MpeAMETa OOECeueHa BO3MOXKHOCTh
3HAYUTEJILHOIO YBETMUYCHUSI 00BbEMA 3HAHUI O XUMHUYECKHX 3JIEMEHTaX U CBOMCTBAX
MX COCIMHEHHI HA OCHOBE PaCIIMPEHUS U YIITyOJICHUs TPEICTABICHUNA O CTPOCHUHU
BEIIECCTBA, XMUMHUYECKOH CBA3M M 3aKOHOMEPHOCTSX TMPOTECKAHUS PpEaKUUH,
paccMaTpuBacMbIX € TOYKH 3PECHUS XUMUYECKOM KUHETUKM M TEPMOJUHAMMKH.
H3ydyeHue nepuoauveckoro 3akoHa U llepuoaudeckod CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB 0A3UPYETCS HA COBPEMEHHBIX KBAHTOBOMEXAHMUECKUX MPEACTABIIEHUSX
O CTpoeHMH aroMa. XHMHUYECKass CBsj3b OOBACHAETCS C TOYKU 3pPEHMS
SHEPreTHUECKUX U3MEHEHUI MPHU €€ 00pa30BaHUU M Pa3pyLUIEHUH, & TAKXKE C TOUKH
3pEHUs] MEXaHU3MOB €€ 00pa3oBaHus. M3ydyeHHE THUNOB peakuuid AOMOJIHSIETCS
(GOpMUPOBAHMEM MPEACTABICHUA 00 JJIIEKTPOXMMHYECKMX TMpoleccax M|
3JIEKTPOJIM3€ PACIJIABOB M PACTBOPOB BEILECTB. B Kypce OpraHuyeckoil XUMHUH MpH
PAaCCMOTPEHUM PEAKLMOHHOW CHOCOOHOCTH COCOUHEHMH yAEHseTcss 0co0oe
BHUMAaHHUE BOMpPOcaM 00 3JIEKTPOHHBIX 3P dekTax, 0 B3BAUMHOM BJIIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peakuuil.

Oco00€ 3HaYEHUE UMEET TO, YTO HA COCP>KAHUE KYPCOB XUMUU YTITyOJIEHHOTO
YPOBHS M3yUEHUS IJIs1 KJIACCOB OMPEAENIEHHOTO NMPo¢uis (IJIABHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOMOJHEHHH K OOLIEH CHCTEME MPEAMETHBIX 3HAHW)
OKa3bIBAlOT BIUSHUE CMEXHBIE MNpeAMEThl. Tak, HampuMep, B COJAEP)KaHUU
npeaMeTa AJisl KJacCOB XUMHUKO-(DU3UUECKOTO MPpOoduis 0osblIoe 3HaYeHUe OyayT
MUMETh 3JIEMEHTHI y4eOHOTo MaTepuana no oomwei xumuu. [1pn u3ydennu npeamera
B JAHHOM CJIy4ae akKUEHT OyIeT cAejlaH Ha OOIIHOCTh METOIOB IO3HAHUS,
OOLIHOCTh 3aKOHOB M TEOPHiA B XUMHUU U B (PU3MKE: aTOMHO-MOJIEKYJISIPHASL TEOPUS
(MOJIEKYJIIpHast TEOpUsl B (PU3UKE), 3aKOHBI COXPAHEHHS] MacChl M SHEPTUU, 3AKOHBI
TEPMOJMHAMUKH, JICKTPOJIN3A, IPEACTABIECHUS O CTPOCHUH BELLIECTB U IPYTroe.

B TO xe BpeMs B COACPKAHMM MpeaMeTa [Uid KJIacCOB XUMHKO-
OMoJ0ruyecKkoro npoduis OoNbIIMA yACIbHBIA BeC OyleT UMETh OpraHuyecKas
XUMHUsL. B 3TOM ciiydae npe1ocTaBaseTcss BO3MOKHOCTb Uit 00Jiee 00CTOATENBHOTO
PACCMOTPEHUSI XMMUUECKON OpPraHN3aluiy KJIETKU KaK OMOJOTHYECKOH CUCTEMBI, B
COCTaB KOTOPOHM BXOJSAT, K MPUMEPY, TAKHME CTPYKTYPHBIE KOMIIOHEHTHI, KaK



JMNUBL, OCJIKH, YIIIEBObI, HYKJIEMHOBBIE KACIOTHI U Apyrue. [1pu 3170M 3HaHuUs 0
COCTaBE U CBOMCTBAX NPEACTABUTENIEH OCHOBHBIX KJ1aCCOB OPraHUYECKUX BEILECTB
CJIy>)KaT OCHOBOM Uil M3YYEHHs CYLIHOCTH NPOLECCOB (DOTOCHMHTE3A, IbIXaHUS,
NULIEBAPEHHUS.

B mnane (opMuUpOBaHMS OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLICHAYYHBIX METO/A0B MO3HAHUS U OMNbITA MPAKTUYECKOTO MPUMEHEHHS HAY YHBIX
3HaHUW M3y4YeHHUE MpeaMera «XUMHs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXTPEAMETHBIX CBS3SIX C YYEOHBIMM NPEAMETAMH, BXOJAIIMMU B COCTaB
NPEeaIMETHBIX 00sacTeil «ECTECTBEHHO-HAYYHBIE MpPEAMETH), «Marematuka u
UHpopMaTHKa» U «PyCCKHii I3bIK U JTUTEPATypay.

[1pu u3yueHun yueOHOro npeaMeTa « XuMus» Ha yriyOJIEHHOM YPOBHE TAKKeE,
KaK Ha YPOBHE OCHOBHOI'O U CPEIHETO 001IEro 0Opa3oBaHus (Ha 6a30BOM yPOBHE),
3a/1a4ueii MEPBOCTENECHHON 3HAUYMMOCTU SBIsIETCS (DOPMUPOBAHUE OCHOB HAYKH
XMUMHHU KaK 00JJACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKOM AEATEIBHOCTH
YeJIOBEKA U OJTHOI0 U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. Pellienue 3Toi 3a1ayu Ha
yIIIyOJIEHHOM YPOBHE M3YYEHHUs MPEAMETa MPEANOJaracT peaju3aluil TaKUX
LICJICH, KaK:

e (opMupOBaHME TPEACTABIECHUI: O MAaTEPUATBHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SBJICHUN MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled posd B 00ECNEYEeHUHU
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEUICHUHM  MpoOJieM
HKOJIOTUUYECKOM, SJHEPreTUUECKOM M NMUILIECBON O€30MacHOCTH, B PA3BUTUHU
MEIULMHBI, CO3IaHUU HOBBIX MAaT€pUAJIOB, HOBBIX UCTOYHUKOB 3HEPIUH, B
O00ECNEYECHUN PAUMOHAJIBHOTO MPUPOIONOIb30BaHUS, B (OPMUPOBAHUHU
MHUPOBO33PEHUS] U OOLIEH KYJBTYPBl YEJIOBEKA, A TAKXKE SKOJOTMUYECKH
00OOCHOBAHHOT'O OTHOLIEHHS K CBOEMY 3[J0POBBIO M MPUPOJHON CPENE;

e OCBOCHHME CHCTEMBI 3HaHHWH, JIEKAlUX B OCHOBE XHUMHYECKOMN
COCTaBJISIFOLLEH €CTECTBEHHO-HAYYHOH KapTHHBI MUpa: (yHIaMEHTAJIbHBIX
MOHATHH, 3aKOHOB M TEOPUN XHUMHH, COBPEMEHHBIX IPEACTABICHUNA O
CTPOCHMHM BEILIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIADHOM,  HAIMOJIEKYJISIPHOM, O  TEPMOJAMHAMHUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XUMHUYECKUX peakUuid, O
XMMHUYECKOM PABHOBECUH, PACTBOPAX M JUCIIEPCHBIX CUCTEMAX, 00 00LIMX
HAyYHBIX MPUHLMIIAX XUMUYECKOIO NPOU3BOJICTBA;

o (opmupoBaHue y oOy4Jarommxcs OCO3HAHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKMX 3HAHWA A1 OOBSICHEHUS
KITFOYEBBIX MJIEH M MPOOJEM COBPEMEHHON XUMUM, JUISI OOBSICHEHUS M
NPOTHO3UPOBAHUS SBJIIEHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYHO MPUPOAY;
IPaMOTHOTO PELIECHUS MPOOJIEM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS,



aHaJIM3a U OLICHKU C MO3UIINI 3KOJOTHYECKOM O€30MacHOCTH NOCIEICTBUN
OBITOBOM M MPOU3BOJCTBEHHOW ACATEILHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM MTPOU3BOICTBOM, UCMIOJb30BAHUEM U IEPEPAOOTKOM BEIIECTB,;

e yrayOJieHUE MPEICTABJICHUH O HAyYHBIX METOAaX MO3HAHUS1, HEOOXOMMBIX
JUIsT TIPUOOPETEHMS] YMEHUI OpPUEHTUPOBATHCS B MHUPE BELIECTB U
OOBSCHEHUS XUMUUECKHX SIBJICHUM, MMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKON AEATETBHOCTHA U MTOBCEIHEBHOM KU3HMU.

B miane peanuzauuyd NEPBOOYEPEIHBIX BOCIMUTATE/IBHBIX W Pa3BUBAOLINX
(YHKUIMA 1EJIOCTHOM CHUCTEMBI CPEIHEro o0uiero oOpa3oBaHUs MPU HU3YYECHUH
npeaMera «XuMHUs» Ha YIIYOJIEHHOM  YPOBHE OCOOYIO  aKTyajbHOCTh
npUOOPETAIOT TAKKE LEIN U 3a7a41, Kak:

e BOCINUTAHUE YOESKAEHHOCTH B T[0O3HABAEMOCTH SIBJICHUHA MPUPOIBI,
YBOXECHUS K TMPOILECCY TBOPYECTBA B OOJACTH TEOPETUUECKUX U
NPUKJIAJHBIX MCCIICTOBAHUNA B XUMUHU, (HOPMHPOBAHUE MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAMKM K OOYYECHHUIO W TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M CAaMOBOCIIMTAHWKD  HA  OCHOBE  YCBOCHHUS
0OLIEYEIOBEYECKHUX IIEHHOCTEH;

e PaA3BUTUEC MO3HABATEIIBHBIX UHTEPECOB, UHTEJUIEKTYAIBHBIX U TBOPYECKUX
cnocoOHocTe  oOyyaroumxcs, (OPMHUPOBAHUE Y HHUX CO3HATEIBHOIO
OTHOUIEHUS K CamMo00Opa3oBaHUIO W HEMPEPHIBHOMY OOpPAa30BAHMIO KaK
YCJIOBUIO YCNEMIHON MPo(eCCUOHANTBHONU M OOLIECTBEHHOHN NEATEILHOCTH,
OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3J0pPOBbIO M MOTPEOHOCTU B
3I0POBOM 00pa3e *HU3HHU;

o (opmMupoBaHME YMEHUH W HABBIKOB PA3yMHOr0 MPUPOIONOJIb30BAHUS,
PA3BUTHUE FKOJOTUUYECKOHN KYJIbTYPhI, MPUOOPETEHUE ONbITA OOLIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKON AEATETBHOCTH.

OO01iee YuCIO 4acoB, MPEAYCMOTPEHHBIX JIs1 U3YYEHUS] XUMHM HA yriyOJE€HHOM
YPOBHE cpenHero ooiiero oopazopanus, cocrapinset 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Heaento), B 11 knacce — 102 yaca (3 yaca B HEAEINIO).

JlanHas paGouyas mporpamma Mo XMMHUHU PEaIn3yeTcs Ha OCHOBE JaOOPATOPHOTO
o0opya0BaHUs 1IEHTpa 0Opa30BaHUSl €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOM
HanpasyieHHOCTEN («Touka pocTay).



COJAEPKAHUE OBYUEHUA
10 KUJIACC

OPI'AHUYECKAS XUMUA

Teoperuyeckne 0OCHOBbI OPraHUYECKOIi XUMHH.

[IpenMeT U 3HaUEHUE OPraHNYECKONH XUMUU, IPEACTABIIEHUE O MHOIO00Opa3un
OPraHUYECKUX COECIUHEHUM.

DJEKTPOHHOE CTPOEHUE aroMa YIJIepoJa: OCHOBHOE M BO30YXKAEHHOE
COCTOSIHMSI. BajeHTHBIE BO3MOXKHOCTM aroMma yriaepoja. XuUMHYecKas CBs3b B
OpPraHUYECKUX COCTMHEHUSAX. THUIBI TMOPUAN3ALMU ATOMHBIX OPOUTAJIEH YIiIepoa.
MexaHu3mbl  00pa3oBaHUs KOBWICHTHOH CBsI3W  (OOMEHHBII H  JTOHOPHO-
aKuenTopHb). TUMbl MNEepeKppIBaHUs ATOMHBIX OpOMTANEH, G- U T-CBS3MU.
OpuHapHasi, qBOIHAs U TpoWHas CBsi3b. CnocoOBI pa3peiBa CBA3EH B MOJIEKyJax
opraHuyeckux BeiiecTB. [loHsTHE O CBOOOJHOM paaukaie, Hykieodune wu
aneKTpoduie.

Teopuss CTpoeHUs OpraHudeckux coeauHeHuii A.M. byrtiepoBa u
COBPEMEHHBIC MPEJACTABJICHUSI O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHHUS
OPraHUYECKUX COENUHEHUH. MOJIEKyIsIpHbIE U CTPYKTYPHBbIE  (POPMYJIBL.
CtpykTypHble  (OpMYJIBl PA3JIMUHBIX BHAOB. PAa3BEPHyTas, COKpalLEHHAS,
ckeneTHas. M3omepus. Buael M30MEpUM: CTPYKTYypHAas, HPOCTPAHCTBEHHAS.
OneKTpoHHbBIE 3PPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCTUHEHHA (MHIyKTUBHBINA 1
ME30MEPHBII 3PPEKTHI).

[IpencraBiaeHue o0 KiacCMpUKAUUMU OpraHuveckux BemecTB. [loHsatue o
(GyHKUMOHANBHOM rpymnne. ['omonorus. ['oMonoruueckue psasl. Cucremarnyeckas
HOMEHKIatypa opranndeckux coeauHeHuii (IUPAC) u TpuBHalibHBIE Ha3BaHUs
OTAEJBHBIX NIPEACTABUTEIIEH.

Oco0OeHHOCTH U Kjaccu(ukanus OpraHuyeckux peakuuid. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMM B OPrAHUYECKON XUMUH.

OKCNEPUMEHTAIIbHBIE METOABl M3YYECHHS BEIIECTB M MX MPEBPALLECHUIA:
O3HAKOMJIEHHE ¢ 00pa3liaMi OPraHMYECKUX BELIECTB U MaTEpUAIaMU Ha UX OCHOBE,
OMBITHI MO MPEBPAIICHUIO OPraHMYECKUX BEIICCTB MPU HArpeBaHUM (IUIABJICHUE,
OoOyIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIENCH MOJIEKYJ OPraHUYECKUX
BELICCTB.

YraeBoaopoasl.

AnkaHbl. ["'oMo0rM4YecKuii psia ankaHoB, oOwas GopmyJsia, HOMEHKIATypa U
M30MepUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKaHOB, Sp-
ruOpuau3anus aTOMHBIX OpOWTalield yriiepojaa, G-CBsi3b. DU3MYECKUE CBOWCTBA
AJIKAHOB.



XUMHUYECKME CBOMCTBA AaJIKQHOB. pEAKUMU 3aMELICHUS, W30MEPU3ALIMH,
JAETUAPUPOBAHUS, LMKIIN3ALMHU, TUPOJIM3a, KPEKUHTa, ropeHus. [Ipencrasienue o
MEXAHU3ME PEAKLUI PaJUKAIBHOIO 3aMEIIECHHUSI.

Haxoxnenue B npupose. CnocoObl NOJYyUEHUS! M MPUMEHEHHE AJTKAHOB.

[{uknoankanel. O0mas Gopmysa, HOMEHKIaTypa U uzomepusi. OcoOEHHOCTH
CTPOEHMS U XUMUUYECKUX CBOMCTB MAJIbIX (LIMKJIONPONAH, HMKJIOOYTaH) M OOBIYHBIX
(LIMKJIOMEHTAH, HUMKJIOT€KCaH ) IIMKI0AIKaHOB. CrIOCOOBI MOTYUYEHUS U TPUMEHEHUE
LMKJIOATKAHOB.

AnkeHbl. ["'oMooruueckuii psii ankeHoB, oOwas (opmysa, HOMEHKIIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AJIKEHOB, SP*-THOPUAX3aLus
aTOMHBIX OpOWTaliel yriaepoaa, 6- U M-CBs3H. CTPYKTypHas U reoMeTpuyeckas
(uMc-TpaHc-) u3omepus. GU3NYECKUE CBOWCTBA aJIKEHOB. XMMHMUYECKHUE CBOMCTBA:
peaKkUMU NPUCOEAMHCHUS, 3aMEUICHUS B (-TIOJOXKEHUE NPU ABOWHON CBs3W,
NOJIMMEPU3aLMH U OKUCIIeHHs. [TpaBuno MapkoBHUKOBa. KayecTBEHHbIE peakiu
Ha IBOMHYIO CBsI3b. CIOCOOBI NOJMYyUEHUS! U IPUMEHEHHUE AJTKEHOB.

Ankaauensl. Knaccudukanms ajkaaueHOB (CONPSHKEHHBIE, U30JUPOBAHHBIE,
kymyaupogarieie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- 1 1,4-npucoenmuenue. [TonuMepusanms conpspkEHHBIX
A1eHOB. CrocoObl NOMYyYEHUS U IPUMEHEHUE AJTKATUEHOB.

Anxunbl. ['OMOJOruyYecKuid psii alKUHOB, 001as (opMyJsia, HOMEHKIIATypa U
M30MEpUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AJIKUHOB, Sp-
ruOpuau3anus aroMHbIX opOuTaneil yriepona. OU3MYECKHE CBOWCTBA AJIKHUHOB.
XUMUYECKHE CBOMCTBA: PEaKLIMK MPUCOEAMHEHUS, TMMEPU3alMi U TPUMEPHU3ALIUH,
okuciieHusl. KUCI0THBIE CBOWCTBA AIKHHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakiMKi HA TPOHYIO CBA3b. COCOOBI MOJYYEHUS U TIPUMEHEHUE
AJIKHOB.

ApOoMaTH4ecKle yrieBOJOPOAbl (apeHbl). ['OMOSOTMYECKUI psA apeHOB,
oburast popMyJia, HOMEHKIIATypa U U30MEPHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OcH307a. DU3NUYECKUE CBOHCTBA apeHOB. XHUMUUYECKUE
CBOICTBA OEH30J1a U €r0 TOMOJIOTOB. PEAKLIMU 3aMEIIEHHS B OCH30JbHOM KOJIBLE U
YIJIEBOJOPOJAHOM PAIMKAJE, PEAKUMM TNPUCOCIUHEHUS, OKHCIEHHUE T'OMOJIOTOB
oeHzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIBLIE Ha MPUMEPE AJTKUIBHBIX PAIUMKAIOB, KapOOKCUIIBHOM,
TUIPOKCUIIbHOW, AMUHO- W HUTPOTPYIIbI, aTOMOB TaJOreHOB. OCOOEHHOCTH
XMUMHMUYECKUX CBOMCTB cTtupona. [lonumepusauus ctiuposna. CrnocoObl MONTy4YeHUs U
NPUMEHEHUE aPOMATUYECKUX YIJIEBOAOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHbIE Ta3bl. HeTh U €€ mpoucxoxacHHe.
KaMeHHbIi yronap U npoaykThl ero nepepadoTku. CrnocoObl nepepaboTKu HEPTH:



NEPErOHKa, KPEKUHI (TEPMHUUYECKMA, KATAIUTHYECKHi), PUPOPMHUHT, MUPOJIU3.
[IpoaykTbl nepepaboTKu HEPTH, UX MPUMEHEHHUE B MPOMBILIJIEHHOCTH U B OBITY.

['eHeTHYeCKas CBA3b MEXAY PA3JIMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DJEKTPOHHOE CTPOEHUE TaJOT€HIPOM3BOAHBIX YIJIEBOAOPOIOB. Peakuuu
3aMEILIEHUS] TajloT€Ha Ha TUAPOKCOTPYMIYy, HUTPOTPYIy, LHAHOTPYMIY,
amMuHorpynmny. JleiicTBe Ha TrajJOreHNpPOM3BOAHBIE BOJHOTO W CHUPTOBOTO
pacTBopa wIENOUM. B3auMOIEHCTBUE OUrajOoreHaJIKaHOB C MAarHMEM U LIMHKOM.
[lonstue 0 METAJIOOPTraHMYECKUX COCTUHEHMSIX. Hcnonb3oBanue
raJJOTEHIPOM3BOAHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCNEPUMEHTAJIbHBIE METOJABl M3YYECHMsI BEIIECTB M MX MPEBPAILCHUH:
U3yueHue (PU3UUYECKUX CBOUCTB YIJIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peaKkuMii yrieBOAOPOJOB PA3JIMYHBIX KJIACCOB (0OECLIBEUMBAHUE OPOMHOW WM
MOJHOW BOJBI, pacTBOpa MEpPMaHraHaTa Kajiusi, B3aMMOJCHCTBUE alETUIICHA C
aMMHAYHbIM pacTBOpoM oOkcuga cepedpa(l)), kaduecTBEHHOE OOHApY>KEHUE
yIJIepo/ia U BOAOPOAA B OPraHUYECKUX BEUIECTBAX, NOJYUYEHUE STUICHA U U3YUYCHUE
€ro CBOMCTB, O3HAKOMJICHUE ¢ KoJuleKuusamMu «HedTe» u «Yroaey, ¢ oOpazuamu
IJIaCTMACC, KAyYyKOB M PE3UHBI, MOJCIMPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M
raJJOr€HIPON3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opraHudeckue coeIMHeHHsl.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpOEHHE MOJEKYJ (Ha MNpUMepe
METaHOJa W 3TaHoja). ['omosormyeckuit psia, oOuias Qopmyna, HU3oMepwus,
HOMEHKJIaTypa M  Kiaccuukaums. DU3MUYECKUME CBOMCTBA  MPEACIbHBIX
OJTHOATOMHBIX CIUPTOB. BOJOpPOIHBIE CBA3M MEXAY MOJEKYJaMU CHUPTOB.
XUMUYECKME CBOWCTBA: pEaKUUM 3aMELICHMs, JETUApaTalud, OKHCIICHUS,
B3aUMOJCHCTBUE C  OPraHUYECKUMHU W HEOPraHUYECKMMM  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OAHOATOMHBIE CIUPTHL. J[eficTBUE 3TaHONA U METaHOJa
Ha OpraHu3M u4eyioBeka. CnocoObl MONY4YeHHUS W MPUMEHEHHUE OJHOATOMHBIX
CIHPTOB.

[TpocTthie 3¢upsl, HOMEHKIaTypa U Uu3oMepus. OCOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHble CHUPTBl — JTUJIEHIJIMKOJIb WU MHLEPUH. DU3MUECKUE U
XMMHMUYECKUE CBOMCTBA: PEAKLIMM 3aMEILICHUSI, B3AUMOICHCTBUE C OPraHUYECKUMHU U
HEOPraHUYECKUMU KUCJIOTAMH, KAUECTBEHHAS PEAKIMS HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBiaeHue 0 MEXaHU3ME PEAKLIMIA HYKJICO(QUIIBHOTO 3aMellCHuUs. JIeHCTBUE Ha
OpranusMm 4enoBeka. CriocoObl NOJYUYEHUS U PUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpOoEHUE MOJEKYJIbI, B3aUMHOE BJIMSHME THAPOKCOTPYNNbl U
OeH30bHOTO siapa. dusnyeckue cBoicTBa (PeHona. OCOOEHHOCTH XMMMUYECKUX



cBoiicTB (eHona. KauecTtBeHHble peakuuu Ha (eHona. TOKCHYHOCTH (eHona.
CrniocoObl nosiydeHus U npuMeHenne perosna. denondopmanbaeruaHas cMoa.

KapOoHUIbHBIE COEAMHEHHS] — AJIbACTUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM rpynmbl. ["'oMonoruyeckue psiabl ajlbJETUAOB U KETOHOB, 0OLIas
dopmyna, uzoMmepuss U HOMEHKIarypa. (DuU3MuecKue CBOWCTBA albICTHAOB U
KETOHOB. XMMUYECKHE CBOWCTBA aJIbACTH/IOB U KETOHOB: PEAKLIUHN TPUCOETUHEHHUS.
OKuclieHHe ajbACTHIOB, KAUECTBEHHBIC peakUMd Ha ajbaerujabl. CrnocoObl
MOJTyYEHUS U IPUMEHEHHUE aJTbACTU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeAeIbHbIE KAPOOHOBbIE KUCIOTH. OCOOCHHOCTH CTPOEHHUS
MOJIEKYJ1 KapOOHOBBIX KHCJIOT. M3oMepus u HoMeHKIaTtypa. Dusnyeckue CBOicTRa
OJHOOCHOBHBIX MpeACIbHBIX KapOOHOBBIX KHUCJIOT. BOJOPOJHBIE CBA3U MEXKAY
MOJIEKYyJ1aMU KapOOHOBBIX KUCJIOT. XMMHUECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakuusi >TepupUKalMU, PEAKIUU C YYaCTHEM YIJIEBOJOPOJHOTO paauKaa.
OCOOEHHOCTH CBOHCTB MYpaBbUHOW KHUCJIOTHL. [lOHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHUCJIOT — CJIOXKHBIX 3(upax. MHorooOpasue kapOOHOBBIX KHCJIOT.
OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX W apPOMATUYECKUX KapOOHOBBIX KHCIIOT,
JUKApOOHOBBIX KHUCJIOT, TMIPOKCUKAPOOHOBBIX KHCJOT. [IpencTaBuTenu BhICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MAJIbMUTUHOBAS, OJICMHOBAs, J1UHOJIEBAS,
JIuHONeHo8ast KUCI0ThL. CrocoObl MOJIyuYeHUs] U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnbie >pupbl. ['oMmonoruueckui psa, obwmwas (opmysa, U30MepUs M
HOMEHKIaTypa. DU3MUECKHE W XUMUYECKHE CBONCTBA: TMAPOJU3 B KUCIIOH U
LIEJIOYHON Cpene.

XKupei. CtpoeHue, pu3ndeckue U XUMUYECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KUCJIOW U 1IesI04HOM cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAECPXKAIIUX OCTATKH
HeTpeAEbHBIX )KUPHBIX KUCIIOT. JKUpPBI B IPUPOJIE.

MBUT4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

OO6muras xapakrepuctuka yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, -
U mnojucaxapuanl). MoHOcaxapuibl. TJHOKO3a, (pyKTO3a, rajakrto3a, pudo3a,
ne3okcuprbo3a. OU3MUECKUE CBOMCTBA M HaXOXIEHHE B mpupojae. DOTOCUHTES.
XUMHUYECKUE CBOMCTBA INTFOKO3bI: PEAKIIMH C yUYACTUEM CHUPTOBBIX U AJIbJCTUAHOM
rpymmn, CIUPTOBOE M MOJIOYHOKUCIOE OposkeHue. [IpuMeHeHue TIIIIOKO3bI, €€
3HAYECHUE B KU3HEACATEILHOCTU Opranusma. Jlucaxapuabl: caxapo3a, MajbTo3a U
JakTo3a. BoccTaHapnMBaromUe U HEBOCCTAHABIMBAIOIIME Jucaxapuibl. [ uaponus
aucaxapuaoB. HaxoxkneHue B mpupoje U npuMenenue. [lonucaxapuabl: kpaxman,
IJMKOTEH W UeJUIono3a. CTpOCHHME MaKpOMOJIEKYJ Kpaxmalia, [JIMKOTeHa |
HEJUTI0NI03bl.  DU3MYECKHE CBOWCTBA KpaxMaja M LEUIIOJI03bl. XUMHUYECKUE
CBOMCTBA KpaxMajia: TMAPOJIA3, KAYECTBEHHASA pPeakuus C UOAOM. XHUMHUUYECKHUE
CBOMCTBA IIEJUTIONIO3bI: THPOJIU3, MOSyueHue 3(PUpoB uestono3sl. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHbIH LIENK).



OKCNEPUMEHTAJIBHBIE METOAbl M3YUYEHHUsS BEUIECTB U MX MPEBPALLECHUN:
PACTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPHUEM,
OKHMCJIEHHE 3TUJIOBOIO CIIMPTA B AIBJACTUI HA PACKATIEHHON MEIHOM NPOBOJIOKE,
OKHCJIEHME J3TWJIOBOIO CIHMPTA JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKLUMM HA AIbIETMAbl (C T'MAPOKCUIOM
nuammuHcepeopa(l) u runpoxcuaom meau(1l)), peakius rimiiepuHa ¢ rTuAPOKCHAOM
meau(IT), xumuueckne CBOWCTBA pacTBOpa YKCYCHOM KHMCIJIOTBI, B3aUMOJECHCTBHE
pacTBOpa IIFOKO3bI ¢ THAPOKCUIOM Meau(Il), B3auMoaeHCTBUE Kpaxmara ¢ HOJI0M,
pElIEHNE SKCIEPUMEHTAIBHBIX 337a4 1o TemaMm «Cnuptel U (DEHOJIBDY,
«KapOoHoBbie KHCIIOTBI. CHOMXKHBIE 3QUPBIY.

A3oTcoaep:xkalue OpraHn4ecKue CoeMHEeHHUsI.

AMUHBI — OPraHUYECKUE MPOU3BOJHBIE aMMHaka. Knaccudukanuss aMUHOB:
anu(paTHyecKue W aApOMATUYECKUE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue MoJiekys, oduias Gopmysia, U30MepHUsi, HOMEHKIIATypa U (U3UUECKUE
CBOWCTBA. XMMHUYECKOE CBOMCTBA aIM(PATUUECKUX AMUHOB. OCHOBHBIE CBOMCTBA,
AJIKWIMPOBAHUE, B3aUMOACHCTBUE NEPBUYHBIX AMUHOB C A30THUCTOW KHUCIIOTOM.
Conu aKuIIaMMOHUSL.

AHWIVH — IPEACTABUTENIb AaMUHOB aPOMATUYECKOTO psifa. CTPOEHUE aHUITMHA.
B3aumHOe BIMsSHUE Tpynnm aToOMOB B MOJEKyJe aHuianHa. OCOOEHHOCTH
XMMHMUYECKUX CBOMCTB aHMJMHA. KauecTBeHHbIE peakuMu Ha aHUIuH. CrocoObl
NOJYyYEHUs] U NPUMEHEHHE anu(paTHUYEeCKUX aMHHOB. [lojlydyeHHME aHWIMHA W3
HUTPOOEH301a.

AmuHokucioTel. HoMenknarypa u uzomepust. OTaenbHble NPEICTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aaHuH. OU3MUYECKHE CBOMCTBA  AMHUHOKMCIIOT.
XUMUYECKHME CBOMCTBA AMUHOKHUCIOT Kak aMQOTEPHBIX  OPraHU4eCKHX
COCIMHEHM, peakuusi MOJUMKOHIACHCALMK, OOpa30BaHUE MENTUIHOW CBSI3H.
buonornyeckoe 3Ha4eHUE aMUHOKUACIOT. CUHTE3 ¥ THAPOJIU3 MENTHIOB.

benku Kak npupoaHele NoJMMEphl. [lepBuyHas, BTOpUYHAS M TPETHUYHAS
CTPyKTypa O€NKOB. XUMHUYECKHE CBOHCTBA OEJKOB: THAPOJIM3, ACHATYpauus,
KaYeCTBEHHBIE PEAKLIMU Ha OCIIKH.

OKCNEPUMEHTAJIBHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLECHUM:
pacTBOpeHUE OENKOB B BOJE, JACHATypauusi OCJIKOB NPU HArpEeBaHWM, LIBETHHIE
peakuMu Ha O€JIKM, PEIICHUE OJKCHEPUMEHTAIBHBIX 33Jady MO0 TeMam
«A30TCOIEpKAILKE OPraHUYECKME COCTMHEHUD» U «Pacnio3HaBaHUE OPraHuYECKUX
COCIMHEHUIY.

BbicOKOMOJIEKY ISIPHBIE COCTHHEHUS.

OCHOBHBIE TOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUNA: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3ALUH, CPEIHAS MOJEKYIISIPHAs



macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEAMHEHUH —
NOJMMEPU3aLMs U OJUKOHACHCALIUS.

[lomumepHbie Marepuasibl. [lnactMaccel  (HMOJMAITUIIEH, MOJUIPOIMUIIEH,
NOJUBUHWIXJIOPUI, TOJMCTUPOJ, MOJUMETWIMETAKpUIAT, TMOJUKapOOHAaTHI,
nojusTUIeHTepedTanar). YTuausaius v nepepadoTka mjiacTuka.

DnacToMepsI: HaTypaJIbHbIHI Kayuyk, CUHTETHYECKUE Kay4yKH
(OyTamMEHOBBIN, XJIOPONPEHOBBIHN, M30MPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosiokHa: HaTypajibHbIC (XJIOMOK, IEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO34,
AlETATHOE BOJIOKHO), CHHTCTUUECKHUE (KAPOH U JIABCAH ).

[Tommumepsl CHELMAIIBHOTO Ha3HAYCHHUS (Tedion, KEBJIap,
AJIEKTPONPOBOISALIME NMOJUMEPBI, OMOpA3TAracMbI€ OJTUMEPBI).

OKCNEPUMEHTAJIbHBIE METOJBl M3YYCHMs BEIIECTB M MX MPEBPALLECHUM:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PCELICHUE OJKCIEPUMEHTAJbHBIX 3aJad Mo TeMme «Pacno3HaBaHue
MJIaCTMACC ¥ BOJIOKOHY.

Pacu€THblie 3anaum.

Haxoxnenue MONEKyasipHOH (OpPMYJIBl  OPraHUYECKOrO0 COCAMHEHUS IO
MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOISALIUX B €T0 COCTaB, HAX0XKICHUE MOJIEKYJISIPHOM
(OpMyJIbI OPraHUYECKOTO COEAMHEHUS O Macce (00BEMY) MPOIYKTOB CrOPaHus, O
KOJIMYECTBY BELIECTBA (Macce, 00BEMY) MPOAYKTOB PEAKUMH /WA HCXOIHBIX
BEIIECCTB, YCTAHOBJICHUE CTPYKTYPHOH (POPMYJIBI OPraHM4eCKOro BELIECTBA Ha
OCHOBE €r0 XMMUYECKMX CBOWCTB MJIM CIIOCOOOB MOJYUYEHUS, OMPEACIICHUE JOJH
BBIX0/Ia MPOJAYKTA PEAKLIUU OT TEOPETUUECKHA BOZMOXKHOTO.

MesxnpeaMeTHbIE CBA3H.

Peanuzaiiuisi MEXIpPEeAMETHBIX CBSI3EH NMPU U3YYEHUM OPraHMYE€CKOM XMMUH B
10 kjacce OCYUIECTBIISIETCS YEPE3 HMCHOJb30BAHUE KaK OOIIMX ECTECTBEHHO-
HayuYHbIX TIOHSATHH, TaK M TIOHSATHH, NPUHATBIX B OTHACIBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO LMKJIA.

OO1ME €CTECTBEHHO-HAYYHbIE OHATHUS: SIBJICHUE, HAYYHBIHA ()aKT, TUIOTE3A,
TEOpUsI, 3aKOH, aHaju3, CUHTE3, Kiaccuukanus, HaOMIOJACHHE, H3MEPCHUE,
SKCHEPUMEHT, MOJIENb, MOJICTTUPOBAHUE.

duszuka: Marepusi, aroM, DJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUUECKUNA YPOBEHb, BELIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BEIICCTBA, (PU3MUECKUE BEJIUYMHBI, CIMHULBI U3MEPEHUS, CKOPOCTb, SHEPTUS,
macca.

buosnorus: kieTka, oOpraHu3M, OJKocuctema, Ouocdepa, MeTadoIU3M,
HACJIEACTBEHHOCTh, aBTOTPO(HBIA M reTepoTpoQHBIA THUN MUTAHUS, OpPOKEHUE,
(OTOCHHTE3, JbIXaHUE, OCJIKH, YIJIEBOABI, >KUPBI, HYKJICUHOBBIC KHCJIOTHI,
(EpPMEHTBI.



["eorpagusi: nose3Hple KCKOMAeMbIe, TOIIUBO.
TexHOosorusl: MUUIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHUS,
MOIOLIUE CPEJICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KJTIACC

OBIIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siIEp. XUMHUUYECKUNA 35eMeHT. M30oTonel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUUECKUE YPOBHU M
NOoAYPOBHU. ATOMHBIE opOuTanu. Kiaccupukanus XMuMUYECKUX SJIEMEHTOB (S-, P-,
d-, f-onementel). PacnpenenaeHue SIEKTPOHOB MO AaTOMHBIM — OPOMTAJISM.
DJEKTPOHHBIE KOH(PUTYPALIMKA aTOMOB 3JIEMEHTOB NEPBOrO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHBIE KOH(PUIypauuud HOHOB.
DNEKTPOOTPULIATETBHOCTb.

[lepuonuueckuii 3akoH U llepruonnyeckas CUuCTeEMa XUMUUYECKUX 3JIEMEHTOB
J.HU. MenneneeBa. CBsi3b NMEPUOAMYECKOrO 3aKOHA M [1epHOAMUYECKON CHCTEMBI
XUMHYECKUX DJIEMEHTOB € COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBONCTB XUMUUYECKUX 3JIEMEHTOB U 00Pa3yeMbIX UMH
IPOCTBIX U CJIOKHBIX BEILIECTB M0 IPYIINaM U NEPUOIaM. 3HAUEHUE NIEPUOIUYECKOTO
3akoHa JI.M. Meneneena.

XUMHYECKass CBsA3b. BHIOBI XMMHUUYECKOM CBSI3UM. KOBAJIICHTHAs, WOHHAf,
MeTaUIMYecKas. MexaHu3mbl 00pa30BaHMsl KOBAJICHTHOW CBS3M: OOMEHHBIA M
JOHOPHO-aKLENTOPHBII. DHEPIUs U JUIMHA CBA3H. [ I0JIAPHOCTD, HAIIPABJIIEHHOCTD U
HACBIIAEMOCTh KOBAJIEHTHOM CBsi3u. KparHele cBs3u. BogopoaHas CBs3b.
MeXMOIEKYIIPHBIE B3aUMOICHCTBUS.

BaJIeHTHOCTP M BAQJICHTHBIE BO3MOXXHOCTH arOMOB. CBsI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (HA MPUMEPE COCIMHEHUM
3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JIMTAHABl. 3HAYECHUE KOMIUIEKCHBIX COCAMHECHUH.
[ToHsITHE O KOOPAMHALMOHHON XUMHUH.

BemecrBa MOJEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  THUIBI
KPUCTAUIMUYECKHUX PEIIETOK (CTPYKTYP) U CBOWCTBA BELIECTB.

[TonsTue 0 nucnepcHbix cucremax. MIctuHHble pacTBOphl. [IpeacrasieHue o
KOJUTOUHBIX pacTBopaxX. CrnocoObl BBIP@KECHUS KOHLIEHTPALMU PACTBOPOB:
MaccoBasi 0Jis BELECTBA B PACTBOPE, MOJIAPHAs KOHLEHTpauus. HacelleHHbIE U
HEHACBILLIEHHBIE PACTBOPBL, PACTBOPUMOCTD. KpuCTarIOruaparsl.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKUX BELIECTB. TpuBUATBHBIE
HA3BaHUS OTIEJBHBIX IPEACTABUTENIECH HEOPTaHUUECKUX BEIIECTB.



Knaccudukanus XxuMUYECKUX PEaKLMii B HEOPraHMYECKOH U OpPraHuvyecKon
XUMHUH. 3aKOH COXPAHEHUS! MACChl BELIECTB, 3aKOH COXPAHEHUs M NPEBPALICHUS
SHEPrUM MPU XUMUUYECKUX peakuusix. TermnoBbie 3PPEeKThl XMMUUECKUX PEAKLIUMA.
TepMOXUMHUUYECKHAE YPABHEHUS.

CKOpOCTh XMMHMUYECKOH PeaklMu, €€ 3aBUCUMOCTb OT Pa3jMuYHbIX (PaKTOPOB.
['OMOreHHBIE ¥ FETEPOreHHbIE peakuu. Karains u KaTaau3aTtopsl.

OOpatumbie U HEOOpATUMBIE pEaKUMU. XUMUYECKoe paBHOBecHe. KoHcTaHTa
XUMHYECKOTO paBHOBECUS. DAKTOPHI, BIMSIOLIME HA MOJOKEHUE XUMHYECKOTO
PABHOBECHS. TEMIIEPATYPA, JABJICHUE U KOHLICHTPALMU BELIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

Onektponutuyeckas auccouuauusi. CHUbHBIE M Ca0ble  3JEKTPOJIUTHI.
Crenenp mucconmaumu. Cpena BOAHBIX PaCTBOPOB. KUCJIOTHAs, HEWTpasbHad,
uiesniouHas. Bomoponnsii nokazarens (pH) pactBopa. ['maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE  peakuMd.  CTENneHb  OKUCIIEHMS.
OxkuciuTens M BOCCTAHOBUTENL. [IpoLECCH OKHUCIEHUS U BOCCTAHOBJIEHMS.
BaxxHeimme OKUCIUTENM W BOCCTAHOBUTENIM. METON 3JIEKTPOHHOro OanaHca.
ONEKTPOJIU3 PaCTBOPOB U PACILUIABOB BELIECCTB.

OKCNEPUMEHTAJIbHBIE METOABl M3YYEHUsS BEUIECTB M MX MPEBPALLECHUN:
PA3NOKEHUE TNEPOKCUIA BOAOPOJA B IMPUCYTCTBUM KaTalu3aropa, MOJEIH
KPUCTAUIMUECKUX PELIETOK, MPOBEACHUE PEAKLMil HOHHOTO OOMEHA, ONpEACICHUE
Cpenbl PAacTBOPOB C NOMOLUBIO MHAMKATOPOB, M3YYEHHE BIMSAHUS Pa3jIM4HbIX
(aKkTOpOB Ha CKOPOCTh XMMHMYECKOH pEaKUMUd M TOJOKEHUE XUMHUYECKOTO
PABHOBECHS.

Heopranuuyeckass xumusl.

[TonoxeHne HeMETAIOB B [ [epHOIMUYECKON CUCTEME XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTH CTPOEHHUs UX aTOMOB. DU3MYECKUE CBOMCTBA
HEMETAJUIOB. AJIJIOTPONHSI HEMETAIOB (Ha MPUMEPE KUCI0POaa, cephl, hocdopa u
yraeponaa).

Bonopoa. TlonydeHue, puznueckue U XUMHUYECKUE CBOMCTBA. pPEAKIUU C
METAIAMUA U HEMETAJIJIAMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ Mapuasbl. TOMIMBHBIE
DJIEMEHTBI.

["anorensl. HaxoxxneHue B mpupone, cnocoObl MOMydeHUs, pU3NYECKUE U
XUMHUYECKUE CBOMCTBA. ['alOreHOBOAOpOABl. BaKHEHIIME KUCTOPOACOAEPKALLIMAE
COCIMHEHMSI TaJIOTeHOB. JIabOpaTopHbIE U MPOMBILUICHHBIE COCOOBI MOJTYYECHHUS
raJIOreHoB. [ [puMEHEHNE raJIOT€HOB U UX COCIMHEHHU.

Kucnopon, o30H. JlabopaTOpHbie U MPOMBILUICHHBIE CIOCOOBI MOJyYCHUS
kucimopona. OU3NYECKUE U XUMHUUYECKUE CBOMCTBA MU NMPUMEHEHHUE KUCIOpOAA M
030Ha. OKCUIBI U NEPOKCUIBL.



Cepa. HaxoxxnaeHue B mOpupoae, CnocoObl MOJy4YeHMSs, (PU3UUECKUE U
xumuyeckue cBoicTBa. CepoBojopod, cyiabdpuasl. Oxcua cepbi(IV), oxcun
cepbl( V). CepHucras u cepHasi KUCJIOThI U UX coJid. OCOOCHHOCTH CBOMCTB CEPHOI
KUCJIOTHI. [IpuMeHeHne cepbl U €€ COETUHEHUN.

Azor. HaxoxxneHwe B mpupoAe, CHOCOObl MOJy4YEHHs, (PU3MYECKHE U
XUMHMUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTast U a30THas
KUCJIOTHI U UX COJU. OCOOEHHOCTH CBOWCTB a30THOM KUCIIOTHL. [IpuMeHeHue a3oTa
M €r0 COEIMHEHUH. A30THbIE YAOOPEHHUSI.

®dochop. HaxoxneHwe B mpupojie, CHOCOObI MONy4YEHUSs, (HU3MUECKHE U
xumudeckue cpoiictBa. dochuasl u pochun. Oxcuawsl Pochopa, pochopHas
kuciota u e€ conu. [IpumeHenue ¢ocdopa u ero coeauHeHuid. DocopHbie
y100pEHUSI.

Yriaepoa, HaxXxoXKIEHUWE B NOPUPOAE. AJUIOTPONHBIE  MOJIM(DUKALHUU.
Ou3nvecke M XUMHUYECKME CBOMCTBA MPOCTBIX BEIIECTB, OOpPA30BAaHHBIX
yraepoaoM. Okcup yraepona(ll), okcun yrimepona(lV), yronpHas KuciIoTa U €€
COJM. AKTHBUPOBAHHBIA yroiib, aacopOuus. DynnepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IpuMeHEHNE MPOCTHIX BEIIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €r0
COCIUHEHUH.

Kpemunii. HaxoxxaeHwe B mpupoae, CrnocoObl MOJNy4YeHHUs, (HU3MUECKUE U
xuMuUeckue cBoicTBa. Okcua kpemHus(IV), KpeMHHEBas KUCIOTA, CHUJIMKATHI
[IpMeHEeHHE KPEMHUS U €r0 coeIMHEHUI. CTEKIIO, €ro MOJIyYeHHUE, BU/IbI CTEKIIA.

[Tono>xeHne MetanoB B [lepHoanveckoi CUCTEME XUMUUYECKUX JIEMEHTOB.
OCOOECHHOCTH CTPOCHUS DJIEKTPOHHBIX 000J0YEK aTOMOB MeTaioB. OO0ume
(¢u3nyeckue CcBOCTBA METAJIOB. [IpUMEHEHUE METaIOB B OBITY M TEXHHKE.
CrniaBbl METAIIOB.

ONEKTPOXUMUUYECKUA Psifi  HanpsbkeHUH  MmeTtaioB.  OOwuME  CrnocoObl
MOy YEHUS METAJUIOB: TUIPOMETAIITYPIUs, NUPOMETAJUTY Prusl,
anekrpometayutyprus. [loHdatue o koppo3uu MetauioB. CrnocoObl 3alUTHI OT
KOPPO3UH.

OOwas xapaktepuctuka MeTasioB [A-rpynmnbl [lepuonnyeckoil cucTeMbI
XMUMHMUYECKUX 3J1EMEHTOB. Hatpuii u kanmii: nonydyeHue, GU3NYECKUE U XUMUUECKUE
CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEILIECTB U UX COCTUHEHHIA.

OOwas xapakrepuctuka MetauioB I[A-rpynmnel [lepuoandeckoil CUCTEMBI
XMUMHMUYECKUX DJJIEMEHTOB. MarHuii M KajblMil: NOJdydeHHe, (PU3NYECKHE U
XUMHMUYECKUE CBOWCTBA, MPUMEHEHME MNPOCTBIX BEIIECTB U HMX COCAMHCHHUH.
JKECTKOCTB BOABI U CIOCOOBI €€ YCTPAHEHMSI.

AJNIOMUHMI: OSTydyeHue, PU3NUeCKue U XMMHUECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOr0 BELIECTBA U €ro COCAMHEHWH. AMQOTEpPHBIE CBOWMCTBA OKCHIA U
TUIPOKCHIA ATFOMUHUS, THIPOKCOKOMIUIEKChI aJTFOMHUHMSI.



OOwas xapakTepucTuka MeTauioB no0ouHbix mnoarpynn  (b-rpymnm)
[TepuoanveCcKoi CUCTEMBI XUMHUYECKUX JIEMEHTOB.

DOU3NYECKUE U XUMUYECKHE CBOMCTBA XpPOMA M €ro COenuHEHU. OKCUIBI U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). XpoMmaTel U JUXPOMATHI, HUX
OKHUCJIUTEIIbHBIE CBOMCTBA. [oNyUeHrE U MPUMEHEHUE XPOMA.

OuU3nNUYEeCKUe W XUMHUUYECKUE CBOMCTBA MAapraHua W €ro COEIUHECHUM.
Baxnenmme coenunennss Mapradua(ll), wmapranua(IV), wmapranuna(VI) wu
mapranua( VII). [TepmaHrasar kanusi, €ero OKUCIMTENIBHBIE CBOMCTBA.

DOU3NYECKUE U XUMUYECKUE CBOWMCTBA JKeJie3a U €ro coeaquHeHu. OKCUIbI,
ruapokcuabl U cosm xkenesa(ll) u xxenesa(Ill). [TonyueHne U NpUMEHEHUE KENE3a U
€ro CIUIABOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeaquHeHuid. [TonyueHue u
NPUMEHCHHUE MEJU U €€ COCUHEHUM.

[{uHk: mosnydeHue, (PU3MUYECKUE W XHUMHUYECKHE CBOMCTBA. AMpOTEPHBIE
CBOMCTBA OKCH/IA U TUJIPOKCUIA LIMHKA, TUIPOKCOKOMILUICKCH IIMHKA. [ [pumMeHeHue
LIMHKA U €r0 COCAUHEHHUIA.

OKCNEPUMCHTAJIBHBIC METOAbl W3YUYEHUS BEIICCTB M HX MPEBPALICHUMN:
u3ydyeHue oOpasloB HEMETAIOB, ropeHue cepol, pocdopa, >xkeneza, MarHus B
KUCJIOPOJIC, M3Y4YECHUE KOJUICKIMU «MeTauibl M CIUIaBbl», B3aUMOJICHCTBUE
IIECJIOYHBIX U IIEJOYHO3EMEIIBHBIX METAJUIOB C BOJOW (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPUAJIOB), B3aUMOJECHCTBUE LIMHKA M JKeJie3a ¢ PacTBOPaMU KHUCJIOT M
IIEJIOYEH, KAYECTBEHHBIE PEAKLIMU HA HEOPraHUYECKUE AHUOHBI, KATUOH BOJAOPOJA
U KATUOHBbl META/UIOB, B3aUMOJCHCTBHE THAPOKCHUAOB AJIOMHHUS M IIMHKA C
pPacTBOpaMU KUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4 110 TeMam
«lanorens», «Cepa U €€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaJuibl MIaBHBIX NOArPYNI», « MeTauibl TOOOYHBIX MOATPYIIITY.

XUMHSA U )KU3HD.

Ponb XxvMuKM B 00ECNEYEHUN YCTOWUMBOIO pa3BUTHUs yeioBedecTra. [loHsTue
0 HAYYHBIX METOJIAX MO3HAHUS U METOJ0JIOTUU HAYYHOr0 UCCIIeA0BaHus. HayuHbie
MPUHIIMIBI OPraHU3alMU XUMUYECKOTO MPOU3BOACTBA. [[pOMBILIIIEHHBIE CITOCOOBI
NOJIYYEHHUS] BAKHEHIIUX BEIICCTB (HA MPUMEPE MPOM3BOJACTBA aMMMAaKa, CEPHOM
KUCJIOTHI, MeTaHoJia). [ [poMbInUIeHHBIE CIOCOOBI MOTYYEHUS] METAJUIOB U CILJIABOB.
XHAMMYECKOE 3arPA3HEHUE OKPYKAOILICH CPEIbl U €r0 MOCACACTBUS. POJIb XUMKU B
00€CIEeYEHUHU IHEPreTHYECKON 0€30MaCHOCTH.

Xumus U 300poBbe uesioBeka. JlekapcrBeHHble cpenctBa.  [IpaBunia
UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB. Pojib XUMUM B Pa3BUTUU MECIULIMHBI.

XUMUSI TUIIK. OCHOBHBIE KOMIOHEHTHI, MUIIEBbIE J00aBKU. Pojb XUMHUM B
00ECIIEYEeHUH NUILEBOM O€30MaCHOCTH.



Kocmernueckne u mnapgroMepHeie cpeactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCMOJIb30BaHUS MPENapaToB OBITOBON XMMHUH B TOBCEAHEBHOM KM3HU.

XUMHUS B CTPOUTENIBCTBE. BAKHEHIINE CTPOUTEIBHBIE MATEPUAibl (LIEMEHT,
OCTOH).

Xumus B CENIbCKOM X03s1iicTBe. OpraHu4eCcKue U MUHEPAJIbHBIE YA0OPEHUS.

CoBpeMEHHBIE KOHCTPYKLMOHHBIE MATEpUaibl, KPACKH, CTEKIIO, KEPAMMKA.
Marepuansl g 31eKTPOHUKU. HaHOTEXHOIOrM K.

PacuétHbie 3anaum.

Pacuétsl: mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WJIM O0BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKLIMU BEIIECTB, MACCHI
(00BEMA, KOJIMYECTBA BELECTBA) MPOAYKTOB PEAKLIUH, €CJIM OJHO U3 BEIIECTB UMEET
NpUMeECcH, Macchl (00bEMA, KOJTMYECTBA BEUIECTBA) MPOAYKTA PEAKLMH, €CIIH OJHO
M3 BEILIECTB [JAaHO B BHIE pacTBOpa C ONPEAEIEHHONW MAaCCOBOM JIOJIEH
PacTBOPEHHOTO BEILECTBA, MACCOBOM J0JIM U MOJIIPHON KOHLIEHTPALMKU BELLECTBA B
pacTBOpPE, NOJIM BbIXOAA MPOAYKTA PEAKLIMU OT TEOPETUYECKH BO3ZMOXKHOTO.

MesxnpeaMeTHbIE CBA3H.

Peanuzanusi MeXNPEIMETHBIX  CBSI3€d  MpuU  M3YyYEHHMH OOWEd |
HEOPraHM4ecKoil XxuMun B 11 Kitacce OCyIIECTBISETCS Ye€pe3 MUCNOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATHIA, NPUHITHIX B OTACJIBHBIX
NpeaAMETaX €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1uMe eCTECTBEHHO-HAYYHbIE IOHATHUS: SIBJICHUE, HAYUHBIHA ()aKT, TUIOTE3A,
TEOpUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCU(PUKALMS, NMEPUOIUYHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAEIb, MOJEIIUPOBAHHUE.

dusnka: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIBI, PAAUOAKTUBHOCTH, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHD, BEIIECTBO,
TENO, O0BEM, arperaTHOE COCTOSIHME BEILIECTBA, MUACAIBbHBIA ra3, (pu3nveckue
BEJIMYUHBI, €IMHULIBI U3BMEPEHUS, CKOPOCTh, SJHEPI U, Macca.

Buonorus: KjieTka, Opranu3M, 3Kocuctema, ouocdepa, MeTadboIn3M, MaKpo- U
MHUKPO3JIEMEHTHI, OCJIKHU, KHUPbI, YIJIEBOABI, HYKJICUHOBBIE KUCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMIOTOK 3HEPIrUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaJbl, TOPHBIE MOPOJBI, MOJE3HBIE UCKOMAEMBIE, TOIJIMBO,
PECYPCBHL

TeXHOJIOrusA: XUMUYECKAs MPOMBILLIJIEHHOCTb, METAUTYPIrUsi, CTPOUTENIBHBIE
Marepuaibl, CEbCKOX03MCTBEHHOE MPOU3BOACTBO, NMULIEBAS MPOMBILUIEHHOCTD,
(apMaLeBTHUECKAS NPOMBILLIJIEHHOCTb, NPOU3BOJICTBO KOCMETHYECKUX
npenaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX  MAaTEpUANIOB, JJIEKTPOHHAas
N POMBILLJIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUWA

JIMUYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM € CHCTEMHO-ACATEIBHOCTHBIM TMOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI MpPEAMETA «XHUMHUS» Ha YPOBHE CPEIHErO
oOuiero 00pa3oBaHMsl BBIJICJICHBI  CIECAYIOIIME COCTABJISIFOIIME. OCO3HAHUE
OOy4arOUIMMHUCS  POCCUMCKON T'paKJaHCKOW MJICHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CAMOOTIPEACIICHUIO, HATMYME MOTUBALIMH K
OOyUYEHUIO, TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
NPUHATBIMM B OOLIECTBE TMpaBWJIaMM M HOPMAMHM TOBEIACHMS, HAJIMUYUE
NPaBOCO3HAHMSI, 3KOJIOTMUYECKON KYJIBTYPbI; CHOCOOHOCTh CTABUTH LIEJIU U CTPOUTH
YKU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE ~ pE3yJbTAThl OCBOCHHMS MNpeaAMeTa «XHUMHS»  OTPaXKArOT
C(OPMUPOBAHHOCTh ONbITA TMO3HABATEJIBHOM M TNPAKTUYECKOH [EATENBHOCTH
o0yyarolmxcs B MpoLEecce pealn3auuu 00pa3oBaTeIbHON ACSITETbHOCTH.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHMS MpeaMeTa «XHUMHUS»  OTPaKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TMPAKTUYECKOH JAEATEIBHOCTH
oOy4JarouMxcsi B Mpolecce peaau3alud o0pa3oBaTeIbHOM EATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS .

OCO3HaHUs1 00YYAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 0OSI3aHHOCTEH,
YBOKEHUS K 3aKOHY W NMPABOMOPSAKY;

NPEICTABICHUS O COLMAJIbHBIX HOPMax M TMPaBUjIaX MEXIIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATEIBHOCTH MPH CO3AAHUU YUEOHBIX
IPOEKTOB, PELIEHUH YUYEOHBIX U MO3HABATEIIbHBIX 3a/1a4, BBINOJJHEHUA XUMUYECKUX
SKCMEPUMEHTOB,

CHOCOOHOCTH MOHUMAaTh M MNPUHMMATh MOTHBBI, HAMEPCHHUS, JIOTMKY U
apryMeHThI IPYTUX NPU aHAIM3€E PA3JIMYHbIX BUJIOB YUEOHOH NEATEIBHOCTH;

2) naTpUOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOLUEHUS K HCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTEYECTBEHHON XUMUH,

YBOKEHHUS K TPOLIECCYy TBOPYECTBA B OOJACTH TEOPHUM M MPAKTHYECKOTO
NPUIOXKEHUST XMMHH, OCO3HAHUS TOrO, 4YTO JAHHbIE HAYKU €CThb pPE3yJbTaT
JUIMTEIbHBIX ~ HAOMIOJCHUH, KPOMOTJIMBBIX SKCIEPUMEHTAJBHBIX  MOUCKOB,
MNOCTOSIHHOTO TPYAA YUYEHBIX U MPAKTUKOB,

MHTEpECa U MO3HABATENIBHBIX MOTUBOB B MOJYYEHUH U MOCIICAYOLIEM aHATN3E
MH(POPMALMH O EPEIOBBIX TOCTHXKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUM,



3) AyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUHYECKOTO MOBEICHUS,

CHOCOOHOCTH OLICHMBATh CUTYAalH, CBA3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
M MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEIEHUE W TMOCTYNKH CBOMX TOBApUILUEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MOCTYIIKOB,

4) popmMupoBaHHSA KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl ILEHHOCTEH 310poBOro M 0O€30MacHOro olpa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOIIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY M
NCUXUYECKOMY 3I0POBBIO;

coOO/IEHUs MpaBujl O€30MacHOro OOpallleHUsi C BEUIECTBAMU B OBITY,
MIOBCEHEBHOM )KU3HH, B TPYAOBON IEITEIBLHOCTH,

NOHUMAHUsl ILEHHOCTH TMPaBUJ HMHIMBUIAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYalMX, YTPOXKAOIIMX 3A0POBBIO M JKU3HU JIFOCH;

OCO3HAHUS MOCEACTBUNA W HEMPUATHS BPEIHBIX MPUBBIYCK (yHOTPEOIEHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

S) TpynaoBoro BocnuraHus:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B Y4eOHO-MCCIIEA0BATENBCKOM
JEATEILHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOM W APYyrux BHAAX
JEATEbHOCTH,

YCTAHOBKM HAa AaKTHMBHOE YYacTUE€ B PCELICHUM MPAKTUYECKUX 3aaay
COLMAJILHOM HAMPABJICHHOCTH (B pAMKax CBOETO KJacca, UIKOJIbI ),

MHTEpECa K MPAKTUYECKOMY M3YUEHHUIO MPOQECCHil pa3IMuHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH M0 XUMHUH,

YBOKEHUS K TPy, JIFOASIM TPyJa U pe3yJibTaraM TPYAOBOH AEATENBHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOW TPACKTOPUH
oOpazoBaHus, Oyayuieii nmpodeccuu W peaiuzalud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENH K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00LLECTBA,;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUUYECKU LEIECOOOPA3HOr0 OTHOLIEHHMS K NPUPOJE KaK HMCTOUYHUKY
CYLLECTBOBAHMS >KM3HHU Ha 3EMJIE;

NOHUMaHUsl TJ00ATBHOIO XapakTepa 3KOJIOTMYECKUX MPOOJEM, BIIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEIbI,

OCO3HAHUS HEOOXOAMMOCTH MCHOJIb30BAHUSl JOCTMXKEHHH XUMHMM JJIs
pELIEHHS BOMTPOCOB PALIMOHAIBHOTO MPUPOIOIOJIb30BAHMS,



AKTUBHOI'O HENPUATHUS ACUCTBUH, TMPUHOCALIMUX BPEA OKPY >KAKOLIEH
IPUPOJHON Cpele, YMEHUs NMPOTHO3UPOBATH HEOJArOMPUSIITHBIE 3KOJOTUYECKHUE
NOCJIEACTBUS NIPEANIPUHUMAEMBIX IEWCTBUI U IPEAOTBpALIaTh UX;

HAJIUYUS PA3BUTOrO SKOJIOTMYECKOI0 MBILUIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
onbITa NEATENBHOCTH JKOJIOTUYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATECA MMH B ITO3HABATEIBHONW, KOMMYHHUKATUBHOW U COLMAIIBHOMN
NPAaKTUKE, CHOCOOHOCTH W YMEHUS AKTHUBHO MPOTHBOCTOSTh HIEOJOTUH
xemopooumu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MUPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLLIECTBEHHOW MPAKTUKH,

NOHUMaHUsl Ccrneuu(UKA XUMUM Kak HayKd, OCO3HaHUs €€ pOoiau B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHUS, CO3JaHUU LEIOCTHOTO
NPEACTABICHUs 00 OKPY>KAIOIIEM MHUPE KAaK O €IMHCTBE MPUPOABI U YEJIOBEKA, B
NO3HAHUM TPUPOJHBIX 3AKOHOMEPHOCTEM M PELIECHUM NPOOJEM COXPAHEHHS
NPUPOIHOIO paBHOBECHS,

yOeXKNEHHOCTM B  0COOOH 3HAYMMOCTH XMMHHU JUISI  COBPEMEHHOMH
LMBUJIM3ALMHU: B €€ TYMAHUCTUYECKOM HAIIPABICHHOCTH U BAXKHOMN POJIU B CO31aHUU
HOBOM 0a3pl MaTepHalibHOM KyJbTYpbl, B PELIEHUH TJ00aJbHBIX MNpPOoOIeM
YCTOHYMUBOIO Pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOM, MUILEBON U
HKOJIOTUUECKOM O€30MacHOCTH, B PA3BUTUM MEIULMHBI, OOECIEUYCHUHU YCIOBUI
YCIELIHOrO TPYAa U 3KOJOTUYECKH KOM(POPTHOH JKM3HU KXKIO0T0 4eHa OOLIECTBa,;

€CTECTBEHHO-HAYYHONW TIPAMOTHOCTH: [IOHUMAaHUs CYLIHOCTU METOJOB
MO3HAHHUSI, UCTIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH MCIMOJIb30BATh
NOJyYaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHMS SIBJIEHUI OKPY KarOLEro MUpa
IPOUCXOASIIMX B HEM U3MEHEHUH, YMEHUS 1e/1aTh 0OOCHOBAHHBIE 3aKJIFOUEHHS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOLLMXCSI JAHHBIX C LEJBIO MOy YEHUS JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSTENBHO HCHOJIb30BATh XUMHUYECKHE 3HAHWS JAJs
peleHus NpoOJIEM B PEAIbHBIX YKU3HEHHBIX CUTYaLUsX;

UHTEpECA K MO3HAHUIO, UCCIIEA0BATEIBCKON IEATENBHOCTH,

FOTOBHOCTH W  CINOCOOHOCTM K  HEONPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUWA MO0 XMMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTSMMU;

MHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax npodeccuoHaIbHOM
NEATENBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI



MeTtanpeaMeTHbIE Pe3yabTaThl OCBOEHHSI NPOrpaMMbl IO XMMUU HA YPOBHE
cpeaHero o01uero o0pa3oBaHus BKIOYAKOT:

3HauMMble A8 (QOPMUPOBAHUS ~ MHUPOBO33PEHUsT  OOyyaroluxcs
MEXIMCUUIUIMHAPHBIE (MEKIPEAMETHBIC) OOIICHAYYHbIE MOHSATHS, OTPAYKAIOLINE
LEJIOCTHOCTh HAy4YHOH KapTUHBI MUpPa U CHEUM(PUKY METOAOB MO3HAHMS,
UCMOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBJICHUE,
IpOoLECC, CUCTEMA, HAYYHBINA (DAKT, MPUHIIMI, TUNIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHUE, SKCIEPUMEHT U IPYTHE),

YVHUBEPCAIbHBIE yUeOHBIE NEHCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJIATUBHBIE), o0ecnevynBaroIue (dbopMupoBaHue (YHKIMOHATBHON
IPaMOTHOCTH U COLMATIbHONW KOMIETEHLIMHA 00YYArOILUXCS;
CHOCOOHOCTB oOyyarouxcs MCIOJIb30BaTh OCBOCHHBIE

MEXIMCUUILIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS M YHUBEPCAJIbHbIE YUEOHBIE
JEUCTBUS B ITIO3HABATEIILHON U COLMAJIBHON IIPAKTHUKE.

MertanpeaMeTHble pe3ysbTarTbl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIBHBIMU
yu4eOHBIMU  TO3HABATCIbHBIMUA, KOMMYHHKATUBHBIMU U  PETYJIATUBHBIMU
JEUCTBUSIMH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC y4eOHbIe AelicTBUS

1) 6a3oBbIe JJOTHYECKHE e CTBHS:

CaMOCTOSITENbHO  (OPMYJIMpPOBaTh M AKTyaIM3UPOBaTh  MpOOJEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONpEACTATh UENM JACATEIBbHOCTH, 33JaBas MAapaMETPbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl ACSITEIbHOCTHU C MOCTABICHHBIMU LICJISIMU,

UCMOJIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIJIEHUS:
BBIICTISITh XaPAKTEPHBIC MPU3HAKM MOHATUNA M YCTAHABIMBATh UX B3aUMOCBSI3b,
MCMOJIb30BaTh COOTBETCTBYIOIIME NOHITUS AJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM,

BbIOMpaTh OCHOBAHMS M KPUTEPUM JUIS KJIacCU(PUKAUMU BEUIECTB W
XUMHUYECKUX PEaKLIUii;

YyCTAHABIMBATh MNPUYUHHO-CJIEACTBEHHBIE CBS3M MEXKIY HM3yYaeMbIMU
SIBJIEHUSIMM,

CTPOUTh JIOTUYECKUE PACCYXACHUS (MHIOYKTUBHBIE, ACAYKTUBHBIC, IIO
AQHAJIOTUM), BBIIBIATH 3aKOHOMEPHOCTH W NPOTHBOPEYMS. B PACCMATPHUBAEMBIX
SIBJIEHUSIX, (POPMYJIMPOBATH BBIBOJBI M 3aAKITFOUCHHUS,

NPUMEHSATh B MPOLECCE MO3HAHUS UCIOJB3YEMBIE B XMMHH CUMBOJIMUYECKUE
(3HAKOBBIE) MOJIESTH, MPEOOPA30BLIBATH MOICIBHBIE MPEICTABICHUS — XUMUYECKU I
3HAK (CMMBOJI) 3JIEMEHTA, XMMHYECKas PopMyIia, ypaBHEHUE XUMUUYECKOH peakuuu
— MPU PELICHUU YUYEOHBIX MO3HABATEJBHBIX M MPAKTMUECKUX 3a7a4y, NPUMEHSTH



Ha3BAHHbIE MOJCIIbHBIC MPEACTABICHUS ISl BBISBICHUS XapPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUICCTB U XMMHUECKUX PEAKLIMMA.

2) 6a3oBbIe HCCea0BaTeIbCKHE AeiiCTBUSI:

BJIQJIETh OCHOBAMM METOJOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHYECKHX
peaKkLuii;

(GopMyMpPOBaTh LUENN U 33141 UCCIIEN0BAHUS, UCTIOIB30BATh MOCTABJICHHBIE
U CaMOCTOSITENIBHO C(OPMYIMPOBAHHBIE BOMPOCH B KAueCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJi1 (DOPMUPOBAHMSI TMIOTE3BI MO MPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CY>K/ICHUH;

BJIQJICTh HABBIKAMU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W MPOBEACHUS
YUEHUYECKUX 3KCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUS HAOIIOAATH 32 XOJA0M
NpOLECCa, CAMOCTOSITEIBHO NPOTHO3UPOBATH €ro pe3yabTar, (popMyIMpoBaTh
0000UIEHHS ¥ BBIBOJBI OTHOCUTENBLHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHUS,
COCTaBJISATh OOOCHOBAHHBINA OTUET O MPOAEIAHHOM padoTe;

npuoOpeETaTh OMBIT YUYEHUYECKOHW MCCIEAOBATENbCKOM M MPOEKTHOM
JEATEILHOCTHA, MNPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEILIEHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHUIO PA3JIMYHBIX METOIOB
MO3HAHMSI.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATHCS B  PA3JIMYHBIX HCTOYHUKAX HH(POpMaUuu (HAy4yHO-
NOMyJiIpHasl JUTepaTypa XUMHUUYECKOTO COJEP)KAHHUs, CHOPABOYHBIC MOCOOUS,
pecypebl MHTEepHETA), aHAIM3UPOBAaTh MHPOPMALMIO PA3IMUHBIX BUJOB U (Popm
NPEICTABIICHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTD "
HEMPOTUBOPEYUBOCT;

(GopMyJMpPOBaTh 3aPOCHl U MPUMEHSATH PA3IUYHbIE METOJABI NPU MOUCKE U
orOope wuHpoOpMauuu, HEOOXOAMMOW [UIsl BBIMOJIHEHUS Y4E€OHBIX 3a1ady
ONpeAeJICHHOIO TUIIA,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA U Pa3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpPaTh  ONTUMAIbHYKD  (OPMY  NPEACTABIICHUS
UHpOopMaLUH (CXeMbI, TpadUKU, AUarpaMMBbI, TAaOJIULbI, PUCYHKH U JPYTHUE);

MCMOJIb30BaTh HAYUHBIH S3bIK B KAYECTBE CPEICTBA MPU padOTE C XMMHUYECKOM
UHpOpMALMEl: NTPUMEHITh MEXIPEAMETHbIE ((PU3NYECKME M MATEMATHYECKHE)
3HAKU U CUMBOJIBI, PopMyJibl, aOOpeBHATYPbl, HOMEHKIIATYPY,

MCIIOJIb30BAaTh 3HAKOBO-CHMBOJ/IMYCCKHUC CPCACTBA HAIJIAAHOCTH.

KoMMyHHKATHBHBIC YHHUBEPCAIbHbIC YU4eOHbIE N1eHCTBHA:



3aaBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMO TEMbI B XO/I€ TUaiora u/uiu
JMCKYCCHH, BBICKA3bIBaTh UJIEH, (OPMYJTUPOBATH CBOM MPEATIOKEHHUS
OTHOCHUTEJILHO BBITIOJTHEHHS MPEUIOKEHHOM 3314,

BBICTYIIaTh C MPE3EHTAIMECH pe3yJbTaTOB MO3HABATEIbHOW AEATETBLHOCTH,
MOJTYYEHHBIX CAMOCTOSITETHHO UM COBMECTHO CO CBEPCTHUKAMU MPH BBITTOJHEHUH
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHYECKONH pabOThI MO MCCIET0BAHUIO CBOWCTB
M3yYaeMbIX BEIIECTB, peajn3alii y4eOHOro mpoekTa, U (GOpMyJIMPOBATh BHIBOIBI
MO pe3ynbTaraM MPOBEACHHBIX MCCIEAOBAHUN MyTEM COTIACOBaHHUS TMO3ULIMN B
X0JI€ 00CY)KICHUSI U OOMEHA MHEHUSIMU.

PeryisiTHBHbIC YHHBeEpCaJbHbIe Y4eOHbICe 1CHCTBHSA:

CaMOCTOSITEJIBHO TJJAHUPOBATH W OCYILLECTBIJIATH CBOK I0O3HABATEJIBHYIO
JESATENBHOCTD, OMNpeleNss €€ LeNM W 3a1a4d, KOHTPOJIMPOBATH U MO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh MpEJlaracMblid  aITOPUTM  JACHCTBUH TpH
BBIMOJIHEHUM Y4YEOHBIX M MCCIEAOBATEIBCKUX 3a4ay, BbBIOMpaTh Haubosiee
3¢(deKTUBHBI CNOCOO MX PEIICHUS C YYETOM TMOJYUYEHUS HOBBIX 3HAHUK O
BEIICCTBAX U XUMUYECKUX PEAKIUSX,

OCYLLIECTBJIATh CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE CaMOaHaiu3a |
CaMOOLICHKH.

INIPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIEC pe3yIbTaThl OCBOCHHUS MPOTrpaMMbl 0 XUMHUHU Ha YryOIEHHOM
YPOBHE HA YPOBHE CPEAHET0 00UIEro 00pa3oBaHusl BKIOYAIOT CENU (PUIECKUe s
yueOHOro mpeaMeTa « XMMHUs» Hay4dHbIe 3HAHHUS, YMEHHS U CITOCOOBI IEHCTBHUH 1O
OCBOEHHIO, UHTEPMPETAIIMN W MPeoOpa30BaHUIO 3HAHWMA, BUIBI JEATEIBHOCTH 10
MOJYUYCHUIO HOBOTO 3HAHUS W TMPUMEHCHUIO 3HAHUN B Pa3IMUHBIX YUCOHBIX
CUTYaIUAX, a TAK)KE B PeabHBIX >KM3HEHHBIX CUTYAIMAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe MO XHUMHH TPEAMETHBIE pPe3yJbTaThl MPEACTABJICHBI MO Tojam
M3yUECHUS.

10 KUIIACC

[IpenMeTHBIE pE3yJIbTaThl OCBOCHMS Kypca «OpraHuudeckas XUMHS
OTpaXKaroT:

c(hOpMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYECHUU OPraHUYeCKOu
XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK M €€ pOJId B OOECNEYEHUH YCTONYMBOIO
Pa3BUTHUS YEJIOBEYECTBA B PEIICHUU MPOOJEM SKOJOTUUECKOHN, SJHEPrETUYECKON U
NUIIEBOM O€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX UCTOYHUKOB DHEPIUH, B o0ecneyeHnn PaLMOHAIIBHOIO
IPUPOJOTNIONB30BAHUS, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOLIEH KYJIbTYPHI
YEJIOBEKA, a TAKXKE KOJJOTUYECKH 0OOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3/10POBBIO
U IIPUPOIHON Cpefe;

BIQJICHUE  CHCTEMOW  XUMHWYECKMX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAKOIIME MOHATUS — XUMHYECKUH 3JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0oyiouka aroma, S-, p-, d-aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSL aToMa, TruOpuau3alvs AaTOMHbIX OpOWTale, WOH, MOJIEKYya,
BJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIN CKENET, QYHKIIMOHATbHAS
rpynna, paavkais, CTPYKTypHblie (opMysbl (pa3BEPHYTHIE, COKPALUEHHBIC,
CKEJIETHBIE), M30MEPUS CTPYKTYpHass M NPOCTPAHCTBEHHAs (FE€OMETPHYECKA,
ONTUYECKAs), M30OMEPBI, T'OMOJIOTUYECKUA PpsAA, TOMOJIOTH, YIJIEBOAOPOBI,
KHACIIOPOA- U a30TCOAEPKAIUME OPraHUYECKUE COCAMHEHMS, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHHUS, TEOPUH, 3aKOHBI
(nepuomrueckuit 3axkoH J[. M. MeHnneneeBa, Teopus CTPOEHUS OPraHUYECKUX
BellecTB A. M. byTiiepoBa, 3aKOH COXPaHEHUsI MACChl BELWIECTB, 3aKOH COXPAHCHUS
U TIPEBPALICHHUS DSHEPIMM INPH  XUMHYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIME B OCHOBE
NOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUI, IPEICTABIICHHUS O
MEXAHU3MAX XUMHYECKMX PEAKUMH, TEPMOJMHAMUUYECKUX W KUHETHYECKUX
3aKOHOMEPHOCTSX UX NMPOTEKaHUs, O B3AMMHOM BJIMSIHUM aTOMOB U I'PYII aTOMOB B
MOJIEKyJIax (MHOYKTHBHBIA M Me30MepHbId 3¢ (dekThl, opueHTanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHUH M O€30MaCHOM
UCMOJIb30BAHUM BAKHEHUIIMX OPraHMYeCKMX BELIECTB B OBITY M MPAKTUYECKOM
JEATEIbHOCTH Y€JI0BEKA, OOLMX HAYYHBIX TPUHLUIIAX XMMHUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJIA, MEPEPAdOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHMIl: BBISBIATH XAPAKTCPHBIC NMPU3HAKK TOHSTHUH,
YCTAHABJIMBATh MX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATUS MPH
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN,

c(OPMUPOBAHHOCTh YMEHUH:

UCIIOJIb30BaTh XMMHUYECKYK) CUMBOJIMKY JUISl COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) GOPMYJT OpPraHUuYECKUX
BELIECTB;

COCTABJIAATh YPABHEHUS XMMHYECKUX PEAKLMA UM PACKPHIBATH UX CYIIHOCTb:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMHA  NOCPEICTBOM  COCTAaBJICHUS
3JIEKTPOHHOTO OajjaHca JTUX pPEaKUMil, peakuuii HOHHOro oOMEHa MyTEéM
COCTABJICHMSI MX TMOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHUIA,



M3rOTABJIMBATH MOJEIM MOJIEKYJl OPraHUYECKUX BEIIECTB I MILUTFOCTPALMUA
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS,

c(hOPMHPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAJICKHOCTh M3YUYEHHbIX
OPraHUYeCKMX BEUIECTB MO HX COCTABY M CTPOCHUKD K OMNPEACIIEHHOMY
KJIaccy/Tpynne COCOUHEHWH, [aBaTb MM Ha3BaHUS MO0 CUCTEMATHYECKOM
HomeHknarype (IUPAC) v NpUBOIMTH TPUBUAIBHBIC HA3BAHUS NJII OTACJIBHBIX
NPEACTABUTENICH OPraHMYECKUX BELUECTB (3TUJIEH, ALICTUIIEH, TOIYOJI, TJIMLEPHH,
STWJICHIJIMKONb, (EeHON, (OpMaNbIETHl, AaUeTAIbACTU, AaleTOH, MYpPaBbUHAs
KHCJIOTA, YKCYCHAs KUCIIOTA, CTEAPUHOBAS, OJIEUHOBASA, NAIBMUTUHOBAS KUCJIOTHI,
IJIULUH, aTaHUH, MabTo3a, PPYyKTO3a, AaHUJIUH, TUBUHUJI, U30MPEH, XJIOPOMPEH,
CTUPOJ U IPYTHUE);

c(hOPMHPOBAHHOCThL YMEHHUS ONPEACTASATh BHJ XUMHUUYECKOW CBSI3U B
OPraHUYECKUX COCIMHEHUIX (KOBAJICHTHAs W MOHHAS CBA3b, O- W T-CBSA3b,
BOJOPOJHAS CBSI3b),

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSITH TMOJIOKEHUSI TEOPUU CTPOCHMUS
opraHudeckux BeuiectB A. M. byTiepoBa ajiss 00bSICHEHUS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOECHUS,

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE
U XUMHUUYECKHE CBOWMCTBA TUMMWYHBIX MPEACTABUTENCH PA3JIMUYHBIX KJIACCOB
OPraHNYECKUX BEIIECTB. AIKAHOB, IMKJIOAUTKAHOB, AJIKCHOB, AJIKAIMEHOB, AJIKUHOB,
apOMaTHYECKUX YIJIEBOAOPOJIOB, CHUPTOB, ANBACTUIOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCThIX M CJOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN W AMHUHOB,
AMUHOKHUCIIOT,  O€NKOB, yIraeBOAOB (MOHO-, JM- W MOJMCAXapUAOB),
WUIKOCTPUPOBATh ~ TCHETHYECKYKH)  CBSI3b  MEXJIY  HUMU  YPABHECHHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIMA C MCHOJB30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOPMHPOBAHHOCThL YMEHHUS MOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKLIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCIMHEHUH OT
KPAaTHOCTHU U TUIA KOBAICHTHOU CBSI3M (G- U TT-CBSI3H ), B3AUMHOTO BJIMSIHUSL aTOMOB
¥ TPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaTh UCTOUHUKH YIIIEBOJIOPOAHOIO
ChIpbs (HEQTH, MPUPOHBIH ra3, yroJib), CHOCOObI €ro NEPEPadOTKU U MPAKTUUECKOE
NPUMEHEHUE MPOAYKTOB MEPEPAOOTKH;

c(hOPMHPOBAHHOCTH BJIAJICHUS CUCTEMON 3HAHMIA O €CTECTBEHHO-HAYYHBIX
METOJAaX MO3HAHUS — HAOMIOJECHUM, U3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE
(peaJIBHOM M MBICJICHHOM ) U YMCHUSI IPUMECHSTh 3TH 3HAHUS,

c(hOPMHPOBAHHOCTH YMEHUS IPUMEHSITh OCHOBHBIE ONEPAlMU MBICIIUTEIbHOM
JEATENBHOCTA — aHaJIU3 W CHUHTE3, CpPaBHEHUE, 00OOUICHHE, CUCTEMATU3ALIMIO,



BBISIBJICHUE MMPUYUHHO-CJICICTBEHHBIX CBS3€H — JIJIi U3YYEHUsI CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKLIUii;

c(hOPMHPOBAHHOCTH YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
NOHSATUSMU U TPEACTABICHUSMH JIPYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB MJIs
00jie€ OCO3HAHHOTO MOHMMAHHUS CYIIHOCTH MATEPUAIBLHOTO €IMHCTBA MMUPA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMHUH JUisl OOBSICHEHHS U
NPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY,

c(hOPMHPOBAHHOCTb YMEHUI: MPOBOAUTH PACUETHI MO XMMUYECKUM (POopMYyJiaM
U yYpPaBHEHUSM XUMHUUYECKHX PEAKIUI ¢ MCHOJb30BAHMEM (PUIMYECKUX BEJIUYUH
(Macca, 00ObEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEUIECTBA C
KOJIMYECTBEHHONW CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMUUYECKOW (POpMYJIBI
BCIIECTBA MO MU3BECTHBIM MACCOBBIM JIOJISIM XMMHUUYECKUX 3JIEMEHTOB, MPOAYyKTaM
CropaHusi, MIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, AHAJTM3UPOBATh U OLICHUBATh
C TO3UIMH  SKOJOTMYECKON  0€30MacHOCTU  MOCJHEACTBUS  OBITOBOM M
POU3BOICTBEHHOMN JNEATEIBHOCTU YENIOBEKA, CBI3aHHOM ¢ MEpepabOTKOM BEUIECTB,
MCIOJIb30BaTh MOJYUYEHHBIC 3HAHUS J1JI IPUHSITUS TPAMOTHBIX PEIICHUA mpodsem
B CUTYyallUsIX, CBA3AHHBIX C XUMHUEH;

c(hOPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO MJIAHUPOBATh U TMPOBOAMUTH
XUMUUYECKUH SKCIEPUMEHT (MOJIYYEHUE W M3YYEHUE CBONCTB OPraHUYECKUX
BCIIECCTB, KAYECTBCHHBIC PEAKIMU YIJECBOJOPOJOB PA3JIMUHBIX KJIAaCCOB M
KUCJIOPOACOAEPKAIIMX OPraHMYECKUX BECIIECCTB, PEUICHUE SKCHEPUMEHTAJIBHBIX
3a/a4 1O PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABUJI
0e30macHOro oOpallieHusT € BELIECTBAMU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
dbopMynMpoBaTh I€/Ib HMCCJIECAOBAHUS, MPEACTABIATh B pa3MyHOi (opme
PE3yJIbTAThl SKCIIEPUMEHTA, AHAJTM3UPOBATH 1 OLICHUBATh UX JOCTOBEPHOCTS;,

c(OPMUPOBAHHOCTh YMEHUH:

coOJII01aTh MpaBUJia 3KOJIOMMYECKHU 11E€eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPY>KAIOLICH
NPUPOTHOMN CPEABI U TIOCTUXKEHHUS €€ YCTOWUMBOTO PA3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCHCTBHUS HA >KUBBIC OPraHU3MbI
ONPEAECTIEHHBIX OPraHUUYECKUX BELIECTB, MOHUMAs CMbICH nokasarens [1JIK;

aHAJIM3UPOBATh 11€J1€CO00PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY ¢ TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIB3A,

c(hOPMHPOBAHHOCTh YMEHHUH: OCYIICCTBIISATh LEJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(OPMALIMK B Pa3IMYHbIX UCTOUYHUKAX (Hay4yHasi U y4eOHO-Hay4yHas
JUTEpaTypa, CpeacTra MaccoBoit uHpopmanuu, MHTEpHET U apyrue), KpUTHYECKU
aHAJIM3UPOBATh XUMUUYECKYIO UH(POpMalUIo, epepadaTbiBaTh €€ U UCMOJb30BATh B
COOTBETCTBHHM C NMOCTABJICHHON YUEOHOM 3a1aueH.



11 KUITACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUsS Kypca «OOIIas M HEOpraHuyeckKas
XUMUSD) OTPAKAKOT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUNA: O MaTepPUATbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHMA NPHUPOABI, O MECTE U 3HAYCHUH
XUMHU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIEUEHUH YCTOMUMBOIO
Pa3BUTHS, B PEUICHUM MPOOJEM 3SKOJOTMYECKOH, SHEPreTHUECKOH M MHILEBOM
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
MUCTOYHUKOB SHEPTUM, B OOECIECUEHUHU PALMOHAIBHOIO MPUPOJOINOJIB30BAHUS, B
(GOpMUPOBAHMM MHUPOBO33PEHUST M OOUICH KyJbTyphl YEJIOBEKAa, a TaKXe
HKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 30POBBI0 M MPHUPOAHOM
cpene;

BJIAJICHAE  CUCTEMOW  XMMHUUYECKUX  3HAHUNA, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAKOIIME MOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, IAPO aTOMa, U30TOIIBL,
AJNIEKTPOHHAs 000jiouka aroMa, S-, p-, d-aTOMHbIE OpOWTaM, OCHOBHOE U
BO30YXAEHHOE COCTOSIHMSI aroMa, TMOpUau3auusi aTOMHBIX OpOMTalied, HOH,
MOJIEKYJIA, BaJE€HTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCIICHMS,
XUMHUYECKas CBsA3b (KOBAJIEHTHAs, WMOHHAs, METAUIMYECKAss, BOIOPOIHAA),
KPUCTAUIMYECKAS PEIIETKA, XUMHYECKas pEaKLus, pacTBOP, SJIEKTPOJIMTHI,
HEDJIEKTPOJIMTHI, JJIEKTPOJIUTHYECKAs AMCCOLMALMS, CTENEHb IUMCCOLMALNH,
BOJOPOAHBIN TOKa3aTeNb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOH 3(PQeKT
XUMHYECKON peakluuu, CKOPOCTh XMMUYECKOW PEAKLIMU, XUMHUECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS JJIEKTPOJIMTHYECKOW IMCCOLMALMH, MEPUOINYECKUI
3akoH /.M. MeHaeneeBa, 3aK0OH COXpaHEHHUSI MACChl BELIECTB, 3AKOH COXPAHECHUS U
NPEBPALLEHUS JHEPTUU MPU XUMHYECKUX PEAKLHUAX, 3aKOH MOCTOSHCTBA COCTABa
BEUIECTB, 3aKOH JEHCTBYIOLLMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JIEIKALIME B OCHOBE IOHUMAHHUS TPUYUHHOCTH
U CUCTEMHOCTHA XUMHYECKUX SBJICHUI, COBPEMEHHBIE MPEICTABIEHUSA O CTPOCHUH
BEUIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAQIMOJIEKYJIAPHOM YPOBHSX;
NPEACTABIICHUS O MEXAHM3MAX XUMHUUYECKHUX PEAKUMH, TEPMOAMHAMUYECKHUX M
KAHETUUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XUMHUYECKOM PABHOBECHH,
pacTBOpax M AMCIECPCHBIX CHCTEMAX; (PAKTOJOrMYECKHE CBEIECHUS O CBOWCTBAX,
COCTaBe, MOJIyYCHUU U O€30MaCHOM UCMOJIb30BAHUM BAKHEHIIUX HEOPraHUUECKUX
BEIIECTB B OBITY M MPAKTUYECKOW ACATEIBHOCTH YEIOBEKa, OOUIMX Hay4YHBIX
NPUHLIMIIAX XUMUYECKOTO MPOU3BOICTBA,;

C(OPMUPOBAHHOCTh YMEHMIl: BBISBIATH XAPAKTCPHBIC NPU3HAKK TOHSTHUH,
YCTAHABJIMBATh MX B3aUMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOLIUE MOHATUS TPU
ONMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLEHU;



Cc()OPMUPOBAHHOCTh YMEHMSI HKCIMOJIb30BaTh XMMHUYECKYI) CHMBOJIUKY JJIs
coctaBneHuss (GOpMYyJ BEUIECTB M  YPaBHEHUH  XMMHUYECKMX  PEaKLUH,
cucrtematuyeckyro HoMeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIBHBIX
BELLECTB,

Cc(OPMUPOBAHHOCTh YMEHHUS ONPEACISATh BAICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHHUSX, BUJ XUMHUYECKON CBS3U (KOBAJICHTHA,
MOHHAs, METAUIMYECKasA, BOJAOPOJHAA), THUN KPUCTAUIMYECKOH  PEILETKH
KOHKPETHOI'O BELLECTBA,;

Cc(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT
BUJA XMUMHUYECKOH CBSI3M M TUINA KPUCTAJUIMUECKON pEIIETKH, OOMEHHBIA U
JOHOPHO-AKIETITOPHBINA MEXaHU3MbI 00Pa30BAHUS KOBAJIEHTHOH CBSI3H,

c(OPMUPOBAHHOCTh YMEHHUIA: KJIaCCU(PUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
N0 UX COCTABY, XMMMUYECKUE PEAKLUH 110 PA3JIMYHBIM NTPU3HAKAM (YUCITY U COCTABY
pearupyronmx BELIECTB, TEMIOBOMY 3((EKTy peakluu, U3MEHEHHUIO CTENEHEH
OKHMCJICHUSI DJIEMEHTOB, OOPAaTMMOCTH, Y4YaCTHIO Karajau3atopa W JApYyTue),
CaMOCTOSITENIbHO BBIOMpaTh OCHOBAHUS M KPUTEpUM MJisd  KiaccupuKauuu
U3YYaeMbIX BEILECTB U XUMUYECKUX PEAKLU;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHOJUYECKOTO 3aKoHa /.
H. MenneneeBa 1 AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLY ), OOBSICHUTEIBHYIO
Y POTHOCTUYECKYIO (QYHKIMH;

C()OPMUPOBAHHOCTh YMEHUH. XapaKTEpPH30BaTh J3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
[Tepuonnyeckoii  cucremsl .M.  MenaeneeBa, HUCNOJb3YysSs  MOHATUSA
«3HEPreTUYECKHE YPOBHUY, «IHEPreTUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHbIE
OopOUTAIN», «OCHOBHOE M BO30YXIAEHHOE SHEPreTUUYECKUE COCTOSIHUS aTOMay,
OOBACHSTh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB M HUX
coeAuHeHui 1Mo nepuogaM U rpynnam Ilepuoamueckoit cucremsl [ W
MeHneneeBa, BAJICHTHBIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AJIEKTPOHHBIX 000JI0UEK;

C(OPMUPOBAHHOCTh ~YMEHHUI:  XapaKTEpU30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKME  CBOWCTBA  BELIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPXKAATh
CYILLIECTBOBAHUE T'€HETUYECKON CBSA3M MEXIAY HEOPraHUYECKUMHU BELIECTBAMH C
NOMOILBIO YPABHEHUI COOTBETCTBYIOILMX XUMUUECKUX PEAKLIUA,

C(OPMUPOBAHHOCTh YMEHUS PACKPbIBaTh  CYIIHOCTb.  OKUCIMTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKUMNA MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajlaHca
3TUX pEaKUMi; peakuuid MOHHOrO0 OOMEHA NYTEM COCTABJICHMS MX MOJHBIX U
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHMI,  peakuUuid  TUAPOIN3a;,  peaKuui
KOMILIEKCOOOpa30BaHMs (Ha MPUMEPE TMAPOKCOKOMIUIEKCOB IMHKA U AJTFOMUHUS ),



COPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX pEaKUUi € YUETOM HUX DHEPreTUUYECKUX XapPaKTEPUCTHK, XapakTep
U3MEHEHUS CKOPOCTH XWMHMYECKOM peakUuuMd B 3aBUCUMOCTH OT pPa3IMYHbIX
(aKTOpOB, a TAKXKE XaPAKTEP CMEILECHUS! XMMHUECKOTO PAaBHOBECHS MO BIUSHUEM
BHEUIHUX Bo3AcicTBUl (npuHuun Jle [larense),

COPMUPOBAHHOCTh YMEHHUS XAPAKTEPU30BATh XUMHUYECKHE PEaKLIUH,
Jexalmue B OCHOBE IPOMBILUIEHHOTO NOJYYEHUsS CEPHOM KUCIIOTBHI, aMMMaKa,
oOuIMe HayyHble MNPUHLMIBI XUMHUYECKMX MPOU3BOJCTB; LEIECOOOPA3HOCTh
INPUMEHEHUSI HEOPTAHUYECKUX BELLECTB B MPOMBILUICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLLEHUS PUCK-TT0JIB3A,

c(hOPpMHPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUM O METOJAaX HAY4YHOIO
NO3HAHUS SIBJICHUHA NpPUPOIBl — HAOMIOJEHUE, W3MEPEHHUE, MOJICIMPOBAHUE,
DKCIIEPUMEHT (PEAIbHBIN U MBICIIEHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATD 3TU 3HAHUS NIPU SKCIIEPUMEHTAIBHOM UCCIIEI0BAHUM BELIECTB
U Uil OOBSICHEHMS] XMMMUYECKHUX SIBJICHUH, HUMEKLMX MECTO B MPUPOJIE,
NPaKTUYECKON AEATEIBHOCTH YEJIOBEKA U B IIOBCEAHEBHOM JKU3HH,

c()OPMUPOBAHHOCTh YMEHHUSI BBISIBJISITH B3aMMOCBSI3b XUMUYECKUX 3HAHW C
NOHATUSAMHU U NPEACTABICHUSAMU APYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB s
0oJsiee OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOIO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUYETHI. C HCHOJb30BAHUEM
NOHATUNA «MaccoBasi I0JI BEIIECTBA B PACTBOPE» U «MOJSpHAs KOHLIEHTpALUs»,
MAacChl BELIECTBA WM 00BEMA raza Mo U3BECTHOMY KOJMUYECTBY BEILECTBA, MACCe
WM 00bEMY OJHOTO M3 YYACTBYIOLIMX B PEAKLMU BEILLECTB; TEMJIOBOTrO 3ddekra
peakLMK;, 3HAYEHUs] BOJOPOJHOIrO IOKasaresiss pacTBOPOB KHUCIOT M LUETOYEH C
M3BECTHOM CTEMEHBIO AUCCOLMALMM, Macchl (00BbEMA, KOJIMYECTBA BEILECTBA)
NPOAYKTA pEeaKUWU, €COU OJHO M3 MCXOIHBIX BEUIECTB JAHO B BUJE PacTBOpa C
ONPENECTEHHON MaCcCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA WJIM J1aHO B M30BITKE
(MMeeT NPUMECH ); I0JIM BBIXOAA MPOAYKTA peakuuu; O0bEMHBIX OTHOLIEHHIA ra30B,;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITENILHO IJIAHUPOBATh M MPOBOJIUTH
XUMHUYECKUHA  SKCIIEPUMEHT  (MMPOBEICHUE  PEaKUMii  MOHHOrO  OOMEHa,
NOATBEPKACHUE KAYECTBEHHOIO COCTAaBA HEOPraHUYECKUX BELLECTB, ONPEACIICHUE
Cpeabpl PacTBOPOB BEIUECTB C IMOMOIIBK) HHIMKATOPOB, H3YYEHWUE BIIUSHUS
pa3NMyHbIX  (AKTOPOB HA CKOPOCTh XHMMHUYECKOM  pEakLUuu, pPELICHUE
DKCIIEPUMEHTAIBHBIX 3a1a4 no Temam «Meraimey u  «Hemerame»y) ¢
COOJIIOICHHEM NPaBHJI OE30MACHOr0 OOpalllEHUsl ¢ BEUIECTBAMU U J1a0OPATOPHBIM
000py1oBaHUEM, (POPMYJIMPOBATH LIETb UCCIIEA0BAHUS, TPEACTABIIAThH B PA3IMUHOM
dopMe  pe3ynapTaThl  3KCICPUMEHTA, AHAJU3UPOBATh U  OLUEHUBATh  HX
JOCTOBEPHOCTE;



c(hOpMHPOBAHHOCTh YMEHU: COOJTI01aTh MPaBUJia MOJb30BAHUS XUMHYECKOM
nocyaoi u abopaTopHbIM OO0OpyAOBaHMEM, OOpalleHWs C BEIIECTBAMH B
COOTBETCTBHUM € WHCTPYKIMSIMU MO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH LEIECO0OPA3HOr0 TOBEACHUS B OBITY W TPYJIOBOM
JEATENIBHOCTUA B LIEJISIX COXPAHEHUS CBOErO 3J0POBbs, OKPY>KAKOLIECH NMPUPOIHON
Cpeabl W JOCTMDKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATH OIMACHOCTH
TOKCHUUYECKOIr0 JCHCTBUS HA >KUBBIC OPraHU3MBbI ONPEACTIEHHBIX HEOPraHUYECKUX
BELICCTB, MOHMUMAas CMbICT nokazarens [1K;

Cc(hOPMHPOBAHHOCTh YMEHUH: OCYIIECTBIISATh LEJICHANPABICHHBIA TMOUCK
XUMHUYECKON MH(OPMALIMK B pa3IMYHbIX UCTOUYHUKAX (Hay4yHas U y4eOHO-Hay4yHas
JUTEpaTypa, CpeacTBa MaccoBoit uHpopmanuu, MHTEpHET U apyrue), KpUTHYECKU
aHAJIM3UPOBATh XUMUUECKYIO UH(POPMALIUIO, TepepadaThiBaTh €€ U UCIIOIH30BATh B
COOTBETCTBHHM C NMOCTABJIECHHOUN Y4eOHOM 3a1aueii.
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aJIOreHNpPOU3BOIHbIE YTIIEBONOPOIOB https//m.cdsoo ru/d69df6350
Hroro no pazneny 35

Pa3nen 3. Kuciiopoacoaep:kamue opraHnyecKue coeHHeHHs

3.1

Cnuptel. PeHon

11

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



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

KapOoHunbHbIE COEUHEHUS . aIbAETUIbI U

Bbubaunoreka LIOK
32 K . 21
keToHbl. KapOoHoBbIe KUCIOTHI. CJI0XKHBIE https-//m edsoo ru/d69df630
3¢upsbl. XKuper
33 YL — 9 bubaunoreka [JOK
https://m.edso0o0.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxaiune OpraHu4ecKue coeIHHeHus!
bubnuoreka IIOK
4.1 A A .b 12
MIUHEL AMHHOKHCTIOTHL. BeicH https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3nen S. BeicokomoJieKyasipHbIe COeAUHEHHSI
5.1 BricokoMoOeKyIsipHbIE COETUHEHUS 6 bubmorexa HOK
' yp https://m.edso00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KNIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne n/n P KonTposbnbie | IIpakTHueckue (1udp )
NMPOrpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. TeopeTuueckue 0CHOBbI XUMHH
Crtpoenue atoma. [lepuonnueckuii 3aKoH
bubnuoreka LIOK
1.1 u [lepuonuueckas cucreMa XMMHYECKHUX 9
https://m.edsoo.ru/2dd57f24
snemenToB J[. 1. MeHneneena
12 Crtpoenue Beuiectsa. MHOrooOpasue 1 1 bubaunoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
bubaunoreka LIOK
1.3 X 19 1 3
MMHHECKHC peakiiny https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3zgen 2. Heopranuueckasi xummst
bubaunoreka LIOK
2.1 H 31 1 3
eMETaTLIH! https://m.edsoo.ru/2dd57f24
bubnuoreka IIOK
22 M 23 1 2
CTabt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazaen 3. Xumus v sKu3Hb
31 MeTtonbl MO3HAHUS B XUMUU. XUMUS U 9 bubnuoreka [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



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

10 KITACC
KoauuecTBo yacos
Ne Hara DJeKTpoHHbIe IH(POBbIe
Tema ypoka Kourpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | 00pa3oBaTeibHbIe pecypcChl
padoThI padoThI
IIpenmer u 3HaueHue
OpraHu4YeCKONl XUMUH, Bub OK
1 NPEICTaBICHHE O 1 4.09.25 nommorexa I
https://m.edsoo.ru/3686e6f5
MHOTroo0Opa3uy OpraHu4eCcKUuX
COEMHEHUH
DJIEKTPOHHOE CTPOEHHUE aTOMa
yriaepoaa (OCHOBHOE U
) bubaunoreka [HOK
2 BO30YKIEHHOE COCTOSIHHUSI). 1 5.09.25
https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXHOCTH
aToMa yriepoza
XUMHUYECKasi CBSI3b B
OpPraHUYECKUX COEIHHEHUSIX. v OK
3 MexaHu3mbl 00pa3oBaHuUs 1 6.09.25 nommorexa I
. https://m.edsoo.ru/8d39f5¢8
KOBAJIEHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsI3EN
Teopus crpoenus v OK
4 OpraHUYECKUX COENUHEHHH A. 1 11.09.25 nommorexa I
https://m.edsoo.ru/9e595cb8
M. bytneposa
Bunsr uzomepuu:
CTPYKTYpHas, b
5 PYKTYp 1 12.09.95 nonuoreka [IOK
NPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661

DnexTpoHHbIe 3¢ eKTh! 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 OPraHUYECKUX
COeqUHEHUN

IIpencrasnenue o
KJacCupUKaL1H U

6 cUCTeMaTH4eCKas 13.09.25 Bubmmorexa [IOK
https://m.edsoo.ru/c212dd21
HoMmeHkJatypa (IUPAC)
OpraHUYeCKHUX BEIIEeCTB

7 Knaccudpukauus peakuuit B 18.09.25 bubnuorexa LIOK
OpraHu4eCKONl XMMHUU https://m.edsoo.ru/ba5706aa

g CucreMarusauus u 19.09.95 bubnuoreka IIOK
000011eHre 3HaHUI 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUM
psin, obmast popmyna,

9 HOMEHKJIaTypa U U30MepHus, 90.09.25 bubnunorexa [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
NPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJT

10 (I)mvnqecxne U XUMHYECKHE 55 09,25 bubaunoreka [IOK
CBOWCTBA aJIKAHOB https://m.edsoo.ru/3137711¢
Haxoxnenue ankaHoB B

1 npupoae. CriocoObl 56.09.25 bubnnoreka [IOK
MOJIy4Y€HHUs U IPUMEHEHHE https://m.edsoo.ru/259b0asb
aJIKaHOB
[uknoankaHser: oOas
dbopmysia, HOMEHKJIATypa U

12 HU30MepHsi, 0COOEHHOCTH 27.09.25 bubnuoreka [IOK

CTPOCHUSA U XUMUUYECKHUX
CBOWCTB, CITOCOOBI MOJTyYEHHS]
U [IPUMEHEHUE

https://m.edsoo.ru/156730d2



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
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https://m.edsoo.ru/156730d2

Pewenue pac4yéTHeIx 3aga4 Ha
onpeaeseHue MOJIEKYISIPHON
(bopMyJIbI OPraHUYECKOro

13 BeIleCTBA M0 MAaCCOBBIM 51095 bubnuoreka [IOK
JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSLIUX B €ro COCTaB.
Cucremaruzauus u
00001IeHre 3HaHUI 110 TeMe
AJIKEHBI. TOMOJIOTUYECKUIA
psin, obwast popmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE

14 U MPOCTPAHCTBEHHOE 3.10.25 Bubmiorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOEHUE MOJIEKY L.
CTpykTypHas ¥ LUC-TpaHC-
M30MEPHS AJIKEHOB
dusnueckue 1 XUMHYECKHE

15 CBOICTBA ajnkeHOB. [IpaBuio 4.10.25 Bubniorexa LIOK

https://m.edsoo.ru/21069ccd

MapkoBHHKOBa

16 CrnocoObI nonyueHus: u 9.10.95 bubnunoreka ITOK
MPUMEHEHHE AJIKEHOB https://m.edsoo.ru/665dc058
IIpakTuyeckas padbora Ne 1 o BuGniorexa LIOK

17 TeMe "HonyqeﬂnevaTm'I'eHa " 10.10.25 https://m.edsoo.ru/094 1eed8
M3y4YE€HHE ero CBOICTB
Pewenue pac4y€THeIx 3a1a4 Ha

18 onpeneseHHe MOJIEKYJISIPHOM 11.10.25 bubnuoreka [IOK
($hopMyJIbI OPraHueCcKoro https://m.edsoo.ru/e9ea%921
BELIECTBA

19 AJKanueHbl. CONPSKEHHBIE, 16.10.25 bubaunoreka [JOK

M30JIMPOBAHHbIE,

https://m.edsoo.ru/04298c0a



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
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

KyMYJIUPOBAHHBIE.
OC00EHHOCTHU 3JIEKTPOHHOTO

CTPOEHUS
XUMHUUYECKHE CBONCTBA b K

20 ’ 17.10.25 nomuorexa O
COMNPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
CnocoObl Mony4eHus: U

21 y 18.10.25 bubnuoreka [IOK
NPUMEHEHHUE aJKaJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKH T
psin, obwast popmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE b K

22 ypa, P 23.10.25 nomorexa O
U MPOCTPAHCTBEHHOE https://m.edsoo.ru/68béccdc
CTPOEHHE MOJIEKY I,
¢dusnueckue cBoiicTBa
XUMHUUYECKHE CBONCTBA b K

23 24.10.25 nomiorexa O
AJIKUHOB https://m.edsoo.ru/23493a93
KauecTBeHHbIE peakliiy Ha b K

24 ¢ peaku 25 10.25 ubauoteka 11O
TPOUHYIO CBA3b https://m.edsoo.ru/7blc48da
CnocoObl Mony4eHus: U

75 y 30.10.25 bubnuoreka [IOK
MPUMEHEHHUE ANTKUHOB https://m.edsoo.ru/a6fYalea
Perenue 3anay: pacuérsl no

26 ABHEHUIO XHMVII)quKoﬁ 31.10.25 bubnuorexa [IOK
yp o https://m.edsoo.ru/5db8e526
peakuuu
Cucremaruzanus u

27 HA R 1.11.25
0000111eH1E 3HAHUI 10 TEME
ApEeHbI: TOMOJIOTHUECKUH Psif,
obO1as popmyia, b K

78 wast popmy 13.11.95 nonuoreka 11O

HOMEHKJIaTypa. DJIEeKTPOHHOE
1 IPOCTPAHCTBEHHOE

httos://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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CTpOeHHe MoJieky1 OeH301a U
TOJyOJa, uX GU3HYEeCcKHe
CBOICTBa

29

XuMuyeckue CBOHCTBa
aApPEHOB: PEaKLUH 3aMEILCHHUSI

14.11.25

bubaunoreka LIOK
https://m.edsoo.ru/a44alaed

30

XuMnyeckue CBOMCTBA
aApPEHOB: peaKILUU
NPUCOETUHEHUS], OKHCIIEHUE
rOMOJIOTOB OeH301a

15.11.25

bubaunoreka LIOK
https://m.edsoo.ru/a44alaed

31

OCco0EHHOCTH XUMUYECKUX
CBOMCTB CTUpPOJIA

20.11.25

bubnuoreka IIOK
https://m.edsoo.ru/d5018a54

32

Pewenue pac4y€rHeIx 3aga4 Ha
OonpeaeaeHne MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYECKOro
BELIECTBA

21.11.25

bubnuoreka IIOK
https://m.edsoo.ru/53461a2c¢

33

Cnoco0OsI nonyueHus u
NPUMEHEHHE apeHOB

22.11.25

bubnuoreka [IOK
https://m.edsoo.ru/6£717d09

34

['eHeTnyeckast CBSI3b MEXKOY
Pa3IUYHBIMH KJIaCCaMH
yrieBOIOPOAOB

27.11.25

35

Pacuétbl no ypaBHEHUSIM
XUMHUECKUX PeaKLHUH.
Cucremaruzauus u
000011eH1e 3HaHU 110 TeMe

28.11.25

36

IIpuponnsiii ra3. [lonyTHele
He(TsIHbIE ra3bl

29.11.25

37

KaMeHHBIH yroyb U NPOayKTHI
ero nepepadoTKu

4.12.25

bubnuoreka IIOK
https://m.edsoo.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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38

Hedtb u ciocolOrr eé
nepepabotku. [TpumeHeHue
NPOAYKTOB nepepadoTKu
HedTH

5.12.25

bubaunoreka LIOK
https://m.edsoo.ru/21{9de78

39

['eHeTnyeckasi CBSI3b MEXKAY
Pa3IUYHBIMH KJIaCCaAMH
yIJIEBOAOPOIOB

6.12.25

40

["anorenonpous3BOaHbIE
yrJeBOJOPOAOB: 3JEKTPOHHOE
CTPOEHUE; peaKI U1
3aMelleHus rajoreHa

11.12.25

bubaunoreka LIOK
https://m.edsoo.ru/82b4d759

41

JleicTBue menoyen Ha
raJIOr€HNPOU3BOIHBIE.
Bzaumoneiicteue
JIUTaJIOreHAJIKAHOB C MarHueM
U LIUHKOM

12.12.25

42

CucreMaruszauus u
0000111eH1E 3HAHUH 110
paszmeny "Yraesonoponb!"

13.12.25

bubaunoreka LIOK
https://m.edsoo.ru/20e89£22

43

KoHtponbHast padora no reme
"VYrnesopopoas!"

18.12.25

bubaunoreka LIOK
https://m.eds00.ru/95¢9¢298

44

IIpenenbHbie OAHOATOMHBIE
CIIUPTBI: TOMOJIOTHYECK
psin, obwast popmyna,
CTpPOEHHE MOJIEKYJI,
M30MepHsi, HOMEHKJIaTypa,
knaccupukauus, pusnyeckue
CBONCTBA

19.12.25

bubnuoreka IIOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

XumMuyeckue CBOHCTBa

bubaunoreka LIOK
45 NpenaesbHbIX OOHOATOMHBIX 20.12.25
pen A https://m.edsoo.ru/26ee34fe
CIUPTOB
Crniocobbl monyueHust 1 B OK
46 NIPUMEHEHHE OAHOATOMHBIX 25.12.25 nommorera Il
https://m.edsoo.ru/484100000000000
CIUPTOB
[TpocTeie 3¢ups:

47 HOMEHKJIaTypa U U30MepHus, 26.12.95 bubnunoreka [JOK
0COOEHHOCTH (PU3NUYECKUX U o https://m.edsoo.ru/c2¢788b2
XUMHUECKUX CBOMCTB
MHOroaroMHbl€ CIIUPTHI:

48 STUJIEHTJIMKOJIb U TJIULIEPHH, 971295 bubaunoreka [JOK
ux pU3MUECKHe U XUMUYECKHE o https://m.edsoo.ru/ee4d84aa
CBONCTBA
Crniocobbl monyueHust 1 B OK

49 NIPUMEHEHHE MHOIMOATOMHBIX 9.01.26 nommorexa I

https://m.edsoo.ru/d12¢567d
CITUPTOB
DeHoJI: CTpOEHHE MOJIEKYJIbI,
P . Y bubaunoreka [HIOK
50 ¢bu3nyeckue CBOHCTBA. 10.01.26
https://m.edsoo.ru/2ce726138
TokcuuHocTh peHona
XUMHUYECKHE CBONCTBA

51 15.01.26 bubnuoreka LIOK
dbenona https://m.edsoo.ru/037ca5f9
Crnocob

5 n bl MTOJTYYEHHS U 16.01.26 bubaunoreka [JOK .
npuMeHeHue GeHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckast padora Ne 2.

Pewenue
53 17.01.26 bubnuoreka IIOK

SKCMEPUMEHTAJIbHBIX 33134 110
teme "CrupThl U GpeHonsr"

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
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https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

CucreMaruzauus u

bubaunoreka LIOK

54 . 22.01.26
000011eH1e 3HaHUI 110 TeMe https://m.eds00.ru/1810cb9b
AnbIeruabl U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHUJILHON PYIIIbL, b
55 p Py 23.01.26 ubnuoreka [IOK
rOMOJIOTUYECKHE PALEBI, https://m.edsoo.ru/b139beaa
obmas hopmyna, H3oMepus U
HOMEHKJIaTypa
AnbIeruabl U KETOHBI: B OK
56 ¢du3nyecKkue CBONCTBA; 24.01.26 nomorexa I
https://m.edsoo.ru/c887425¢
peaKLuu MPUCOETUHEHHUS]
Peakuuu okucnenus u v OK
57 Kau€CTBEHHbIE PEAKLUU 29.01.26 nommorexa I
https://m.edsoo.ru/a393baa9
aJbJErua0B U KETOHOB
CrnocoObI nony4eHus
58 y 30.01.26 bubnuoreka [IOK
aNbAETUAOB U KETOHOB https://m.edsoo.ru/520d1¢51
OnHOOCHOBHBIE MpeeIbHbIE
KapOOHOBbIE KHCJIOThI, b
59 p 31.01.96 noauoteka [HOK
OCOOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJT
H3zoMepus 1 HOMeHKIaTypa Bi6 OK
60 KapOOHOBBIX KUCJIOT, UX 5.02.26 nomorexa I
. https://m.edsoo.ru/700cc87b
¢dusnueckue CBOICTBa
XUMHUUYECKHE CBONCTBA Bu6 OK
61 NpeaesbHbIX ONHOOCHOBHBIX 6.02.26 nommorexa I
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCJIOT
OcoOeHHOCTH CBOKCTB
62 702.26 bubaunoreka LIOK

MYpaBbUHOU KHCJIOTHI.

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

MHoroo6pasue kapOOHOBBIX
KHCJIOT

OcobeHHOCTH CBOWCTB:
HENMPEACTIBbHbIX U
apOMaTHYECKUX KapOOHOBBIX,

b K
63 IUKapOOHOBBIX, 12.02.26 ubmorexa [10
https://m.edsoo.ru/83a08773
THIPOKCUKAPOOHOBBIX
kucnot. [Ipencrasurenu
BBICLIIUX KAPOOHOBBIX KUCJIOT
IToHsiTue 0 MPOU3BOIHBIX
64 p 2t 13.02.26 bubaunoreka [HOK
KapOOHOBBIX KUCIOT https://m.edsoo.ru/0d162d9d
CrniocoObl monyueHust u G OK
65 NpUMeHeHHe KapOOHOBbIX 14.02.26 nommorexa I
https://m.edsoo.ru/7c065¢9d
KHCJIOT
CnoxHble 3¢ upsbl:
rOMOJIOTUYECKUH psif, o01mas
66 psia, 0oL 19.02.26 bubaunoreka LIOK
dbopmyna, usomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
DU3nyeCKUe U XUMUUYECKHUE b
67 } 20.02.26 nonauoreka LIOK
cBOIiCTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pewenne pac4éTHbeIx 3a1a4:
N0 YPABHEHHIO XUMHUYECKOM
68 peakuuu, Ha ONpeaeseHue 21.02.26
MOJIEKYJIAPHOH (HOpPMYIIbI
OpPraHUYECKOro BeleCTBa
IIpakTuueckas padora Ne 3. Bi6 OK
69 Pewenne 26.02.26 Homuorexa L

SKCINEPUMEHTAJIBHBIX 3a4a4 MO

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

teme "KapOOHOBbIE KUCIIOTHL
CrnosxxHble 3¢upsr”

XKupsr: cTpoenue,

b K
70 buzMUecKue U XUMUYECKUE 27.02.26 ubnuorexa O
. https://m.edsoo.ru/al9c5b98
CBOICTBa (rMAPOIU3)
Oco0OeHHOCTH CBOICTB JKUPOB,

7 coaeprkKaluxX OCTaTKU 58.02.26 bubnuoreka [IOK
HENpeaebHbIX XKHPHBIX o https://m.edsoo0.ru/b0331922
kucaoT. 2Kupsl B npupoae
Mpbuia Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX Buf OK

72 Mmoroiee neiicrsue. [lonstue 5.03.26 nommorexa I

https://m.edso0o.ru/3c566565
O CUHTETHYECKHUX MOOIIUX
cpencreax (CMC)
I'eneTnueckas cBsA3b

7 yrieBOIOPOAOB U 6.03.26 bubnuorexa LIOK
KHCJIOPOACOAEPKAIIUX o https://m.edso00.r/56790c¢96
OpraHUYECKUX BELIECTB
Pacuétel no ypaBHeHUsIM

74 YpaBHer 7.03.26
XUMHUYECKUX PeaKIHii
Cucremaruzanus u B K

75 11 ' 12.03.26 uoauoreka LHO
0000111eH1E 3HAHUI 110 TEME https://m.edsoo.ru/f8caf2eb
OO1ast xapakTepUCTHKA

IJIEBOJIOB M KJIACCU(PUKALIUA b K

76 y a Pukar 13.03.26 n6amorexa 11O

yrieBoaoB (MOHO-, TU- U
NoJucaxapHibl)

https://m.edsoo.ru/7a9693al
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MoHocaxapuasl: puznueckue

bubaunoreka LIOK

77 CBOHCTBA H HAXOMACHHEC B 14.03.26 https://m.edsoo.ru/b4bdda2d
npupone
IIpuMeHeHue roKo3el, e€

78 3HaueHUe B 19.03.26 bubaunoreka LIOK
KU3HENEATEIbHOCTH https://m.edsoo.ru/5¢61122d
opraHuzma
Jucaxapunbl: caxaposa,

79 MaJIbTO3a U JIaKTO3a. 50.03.26 bubaunoreka LIOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384¢e7
NpUMEHEHHE A1CaxXapuI0B
ITonucaxapuabl: CTpoeHUE

20 MaKpOMOJIEKYJI, PU3HUECKHUe U 21.03.26 bubnunoreka [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
NpUMEHEHHE

81 [TonsTHe 06 UCKYCCTBEHHBIX 5 04.26 bubnuorexa LIOK
BOJIOKHAX https://m.edsoo.ru/6216e766
Pewenne pacyetrHeIx 3aga4 Ha

82 onpeneseHue A0JIU BbIXOAa 3.04.26 bubnnorexa [IOK
NPOAYKTA peaKLUUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYECKH BO3MOXKHOTO
Cucremaruzauus u BuGniorexa LIOK

83 obobwenue suammii no 4.04.26 https://m.edsoo.ru/08d4364c
pazzneny
KonTposbHas pabora no reme

84 "Kucnoponconepxkariue 9.04.26 Bubmmorera [JOK

OpraHU4YeCcKHue CoenuHeHus"

https://m.edsoo.ru/42¢6678¢
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AMUHBI Knaccuukams,
CTpOEHHe MOJIeKyJ1, o01as

Bubnuoreka ITOK
85 dbopmyna, usomepus, 10.04.26 1
https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U pU3nYecKue
CBOMCTBA
XUMHUECKHe CBOUCTBA b
26 11.04.26 ubanoreka LIOK
anudaTHYECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIMH: CTPOEHHE aHUIIMHA, BuG OK
87 0CODEHHOCTU X UMHYECKHUX 16.04.26 nonmnorexa I
o https://m.edsoo.ru/39¢cd21f1
CBOIICTB aHUJIMHA
CrniocoObl monyueHust u G OK
88 NMpUMEHEHHe amu(aTHIeCcKux 17.04.26 nomorexa I
https://m.edsoo.ru/eal 38763
aMHUHOB
AMUHOKHUCJIOTHI!
HOMEHKJIaTypa U U30MepHus, Bub OK
89 ¢bu3nyeckue CBOHCTBA. 18.04.26 nommorexa I
https://m.edsoo.ru/d1773e80
OTtnespHbIE PEACTABUTENH .-
AMHHOKHCJIOT
XuMHUUYECKHE CBONCTBA
AMUHOKHCIIOT, UX i OK
90 OMOJIOTMYECKOE 3HAUEHUE 23.04.26 nonuorexa L1
https://m.edsoo.ru/77df705a
amMuHOKuCJIOT. CUHTE3 U
TUPOJIU3 MENTHIOB
benxu xak npuponHele
bubnuoreka IIOK
91 NOJIUMEPBI, CTPYKTYPbI 24.04.26
https://m.eds00.ru/429¢9899
OeNKoB
XUMHUUYECKHE CBONCTBA b K
92 25.04.26 nomorexa O

OeNKoB

https://m.edsoo.ru/6237306d
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AzoTrcoaepikaliue

reTepOLMKIINYeCKHe Bub OK
uonuorexa
93 coenuHeHnusi. HyknenHoBbie 30.04.26 a
https://m.edsoo.ru/521d1431
KHUCJIOTBI. COCTaB, CTPOEHHE U
Ouosioruueckas pojb
[TpakTuyeckast padora Ne 4.
Peinenue BuG OK
uonuorexa
94 3KCIEPUMEHTAIBHBIX 334a4 MO 7.05.26 a
| https://m.edsoo.ru/8e3¢02d1
Teme "A3zoTcoaepikauinue
OpraHU4YeCcKHue CoenuHeHus"
IIpakTuueckas padora Ne 5.
Peinenue BuG LIOK
uonuorexa
95 3KCMEPUMEHTANBHBIX 334a4 MO 8.05.26
P https://m.edsoo.ru/bde3fdf6
teme "Pacnio3HaBaHue
OpPraHUYECKUX COETUHEHHIT"
KonrponbHas pabora no teme Bub LOK
nonuorexa
96 " A3oTconepikaiime 14.05.26
P ; https://m.edsoo.ru/ce561bc7
OpraHU4YeCKHE COETUHEHUS
OCHOBHbIE OHSATUS] XUMHUHU
BBICOKOMOJIEKYJISIPHBIX v OK
. UOIHOTEK
97 COEIUHEHUN U METOAbI UX 15.05.26 nuotexa I
https://m.edsoo.ru/7aa63ebd
CHHTE€3a —IOJIMMEPHU3ALIMS U
MOJIMKOHIEHC AU
08 IInacTmacchl. YTuauzauus u 16.05.26 bubnuoreka IIOK
nepepabOTKa MjacTHKa o https://m.edsoo.ru/82242¢0f
DnacToMepbl: HaTypaJlbHbIH i OK
99 CUHTETHYECKHUE KayYyKH. 21.05.26 nommorexa I

Pe3una

https://m.edsoo.ru/246103ec
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BonokHa: HaTypanbHble,

HUCKYCCTBEHHbIE, b
100 Y 1 22.05.26 nomiotexa LIOK
cunTerudeckue. [lonumepsi https://m.edsoo.ru/5963a601
CTelHaIbHOr0 Ha3HAYCHUS
[TpakTuyeckast padora Ne 6.
Peenue BuG OK
ubnuoTeka
101 3KCNEPUMEHTAbHBIX 3a71a4 M0 1 23.05.26 H
\ https://m.edsoo.ru/3aebd77a
Teme "Pacno3HaBaHue
MJ1aCTMacC U BOJIOKOH"
O06001eHue u
CHUCTEMAaTH3ALUsI U3YYEHHOTO Bub OK
U
102 MaTepuasa o TeMme 1 25.05.26 mmorexa L

"B BICOKOMOJIEKY JIAPHBIE
coenuHeHus"

https://m.edsoo.ru/6a22bled

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102
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11 KNIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
Ne HaTa uudgpoBbie
Tema ypoka KonTpoabhbie | IIpakTuueckue p
n/n Bcero u3lyueHusi | o0Opa3oBaTeJibHbIEe
padoThI padoThI
pecypchbl
1 ATtom. CocTaB aTOMHBIX sifiep. 1 4.09.25 bubnuoreka [{OK
Xumuueckuit anemeHT. M30Torbl o https://m.edsoo.mu/59c112¢ee
5 CTtpoeHue 31eKTPOHHBIX 000J104eK i 5 09,25 bubaunorexa [IOK
aTOMOB, KBAHTOBbIE YHUCIIA o https://m.edsoo.ru/b4d9fffa
3 Knaccudukanuus XuMHUECKHX 1 6.09.95 bubnuoreka LIOK
3JIEMEHTOB (s-, p-, d-, f-31eMeHTHI) T https://m.edsoo.ru/61294af9
4 Pacrnipenesnenue 31eKTPOHOB 0O 1 11.09.95 bubnuoreka LIOK
aTOMHBIM OpOUTANIAM T https://m.edsoo.r/f5f750fe
DNIeKTPOHHbIE KOHPUTYpaLUU
5 aTOMOE 3.IIeMeHTOB(bB OZII-)IOBHOM U 1 12.09.25 bubmmorexa HOK
) o https://m.edsoo.ru/8149¢846
BO30YKIEHHOM COCTOSIHUU
6 DNIeKTPOHHbIE KOHPUTYPALUH HOHOB. 1 13.09.25 bubnunoreka [JOK
DJIEKTPOOTPULIATEIBHOCTD o https://m.edsoo.ru/a0764b24
Ileproauueckuii 3aKOH U
Ilepuonuueckas cucrema BuG OK
7 xumudeckux snementoB J1. Y. 1 18.09.25 nommorexa I
. https://m.edsoo.m/16957¢01
MeHnpneneesa, CBsI3b C COBPEMEHHON
TEOpUEN CTPOEHUS] aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB Bub OK
8 XUMHYECKHUX JJIEMEHTOB U 1 19.09.25 nommorexa I1

00pa3yeMbIX UMH MPOCTHIX U

https://m.edsoo.ru/f8468927
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CJIOKHBIX BEILLECTB I10 Ipynmnam u
nepuoaam

Cucremaruzanus 1 0000LIeHHue

bu6aunorexa LIOK

pacTBOpPOB

9 . 20.09.25
3HaHWH 10 TeEME https://m.edsoo.ru/8fad2942
Buapl xumuueckoii cBsizu.
Mexanuzmbl 00pa3oBaHUs Bub OK
o HOJHOTEK
10 KOBAJICHTHOM CBsA3U. BonoponHas 25.09.25 all
https://m.edsoo.ru/5a8072af
CBsA3b. MexXMONeKyIsIpHbIe
B3aUMOJAEHCTBUS
BaneHTHOCTD U BajleHTHbBIE
1 BO3MOKHOCTH aTOMOB. CBsI3b 26.09.25 bubaunoreka LIOK
3JIEKTPOHHON CTPYKTYPbI MOJIEKYJI C T https://m.edsoo.r/3d2¢a093
UX F€OMETPUUECKUM CTPOEHHUEM
IIpencrasienust O KOMILIEKCHBIX
bubnuoreka IIOK
12 COEIMHEHUSIX. COCTAB U 27.09.25
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
Beuiectsa MonexkyisipHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHus1. Tunsl 510,95 bubanoreka [IOK
KPUCTAJUTMYECKUX PELIETOK U o https://m.edso0.ru/e167635b
CBOICTBA BELLECTB
IToHsATHE O IUCTIEPCHBIX CUCTEMAX.
14 IIpencrasnaenue 0 KOJJIOUIHBIX 3.10.25 Bubmmorera [JOK
o https://m.edsoo.ru/da2¢70e4
pacTBopax
HcTuHHbBIE paCTBOPBI: HACBILEHHbIE
15 Y HEHACBILIEHHbIE, PACTBOPUMOCTb 4.10.25 budsmorexa LOK
’ ' T https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObl BbIpaXK€HUS] KOHLIEHTPALH
16 p LEHTpalLl 9.10.25 bu6aunoreka LIOK

https://m.edsoo.ru/328e653a
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Pewienue 3amay ¢ UCIOJIbL30BAHUEM
MOHATHI "MaccoBasi 1O

bu6aunoreka LIOK

17 i 10.10.25
PacTBOPEHHOIO BelecTBa", https://m.edsoo.ru/785¢0ab4
"MOJISIpHAast KOHLEHTpaLus"

18 Knaccudukanus u HOMeHKJIaTypa 11.10.25 bubaunoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaruzaiius U 000011eHHE 16.10.25 bubnuoreka [IOK
3HaHUH MO TeEME https://m.edsoo.ru/8d2c6ba3a
KontponbHas padora no remam
"Ctpoenue aroma. [lepuonuueckuit

20 3akoH u [leproguyeckas cucrema 17.10.95 bubnunoreka [JOK
xumMudeckux snementoB J1. Y. https://m.edsoo.ru/70a60aad
Menneneesa", "CtpoeHue BeLeCTBa.
MHoroobpasue BemiecTs"”
Knaccudukanuus XuMuueckux
peaxkLuii B HEOPraHUYECKOH U

21 OpraHUYEeCKON XUMHUH. 3aKOH 18.10.95 bubnuoreka LIOK
COXPaHEHHUs MaCChl BELECTB, 3aKOH https://m.edsoo.m/6335cdd2
COXpAHEHHUs U MPEBPALICHUS SHEPTUU
NPU XUMUYECKUX PEAKLIUAX
TennoBbie 3¢ eKThl XUMUYECKUX

22 peakuui. Tepmoxumuyeckue 23.10.25 Bubmmorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHEHUsAM

23 XUMHUECKUX PEAKLUH U 24.10.25 bubnmorexa [IOK

https://m.edsoo.ru/87b13954

TEPMOXUMHYECKUM YPABHEHUSIM
CKOpOCTb XMMHYECKOU peakiu, eé

24 3aBUCUMOCTb OT Pa3JIMYHbIX 25.10.25

¢bakTopoB. Katanus u karaau3atopsl
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I'omoreHHbIe U FETCPOr€HHBIC

25 30.10.25
peakiuu
[TpakTuyeckas padora Ne 1 mo Teme Bub LOK
ubIMoTEKA
26 "Bnusinue pa3iau4HbIX pakTOpOB HA 31.10.25
P v(b P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUYECKON peaKLuu
7 OO6patumbie U HEOOpaTUMBbIE 11195 bubnuoreka [{OK
peakuuu. XUMHUYECKOE PABHOBECHE o https://m.edsoo0.ru/30952%
[TpakTuyeckas padora Ne 2 o teme
28 "BiusiHue pa3auuHbIX (akTOpOB Ha 13.11.25 bubaunoreka [IOK
MOJIO)KEHUE XUMHUUECKOTO o httos://m.edsoo.ru/3bf34e17
paBHOBecHs"
DJIEKTPONUTUYECKAS] TUCCOLIMALIMSI.
29 CuuibHbIE U Cl1a0ble 3JIEKTPOIUThI 14.11.25 bubnmorexa [IOK
P ' o https://m.edsoo.ru/5f766bdf
CreneHb qUCCOLMAIIUU
HonHoe npoussenenue Boanl. Cpena
P pv bubnuoreka [IOK
30 BOJHBIX pacTBOPOB. BonoponHbIi 15.11.25
https://m.eds0o.r/3966¢ca89
noka3zaresb (pH) pactsopa
I'maponus coneil. Peakuuuy,
31 NPOTEKAIOLINE B paCTBOPax 20.11.25 Bubmmorexa [IOK
o https://m.edsoo.ru/09d5a%d
3JIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme Bub LOK
uoIMoTEKA
32 "XUMHUYeCKHe peakiliu B pacTBOpax 21.11.25
"p P P https://m.edsoo.ru/2e3dacb0
3JIEKTPOJIUTOB
OKHUCTUTENbHO-BOCCTAHOBUTEIbHBIE Eub LIOK
uOIMOTEKA
33 eakuuu. BaxxHeuiue OKUCIUTENU U 22.11.25
P https://m.eds00.r/56226060
BOCCTAHOBUTEJIH
MeTton 371€KTPOHHOTO (3JIEKTOHHO-
34 b p ( 271125 Bu6nnoreka IIOK

HOHHOTr0) OajaHca

https://m.edsoo.ru/fb691387
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35 DJIEKTPOJIU3 PAaCTBOPOB U PACILIABOB 58.11.25 bubnunoreka [JOK
BEILECTB o https://m.edsoo.ru/93fb97d2

bu6aunorexa LIOK

36 Peienue 3amay pa3IMYHbIX THIIOB 29.11.25

P https://m.edsoo.ru/5a859d16
bu6aunorexa LIOK

37 Peienue 3agay pa3iMyHbIX THIIOB 4.12.25

fad p https://m.edsoo.ru/5afa265d
Cucrematu3auusi 1 0000LIEeHHE
. " bubaunorexa LIOK
38 3HaHUi 110 TeMe " XUMHYECKHE 5.12.25
. https://m.edsoo.ru/c161eb85
peakuuu

39 KoHTposbHas padbora no teme 6.12.95 bubnuorexa LIOK
"XumMuueckue peakuu" o https://m.edsoo.ru/a8a0a930
ITonoxeHue HEMETAIOB B
IIepuoanueckoii cucreme

40 XUMHUYECKUX 3J1eMeHTOoB J[. Y. 11.12.95 bu6aunoreka LIOK
Menneneesa 1 0OCOOEHHOCTH o https://m.edsoo.ru/8ca2dcad
CTpOeHUs1 UX aTOMOB. Pu3uyeckue
CBOICTBAa HEMETAJIJIOB
AnoTponust HEeMETaJIOB (Ha Eub LOK

uoJHMoTEKA

41 npuMepe KUCIopoaa, cepbl, pocdopa 12.12.25

b P P pr1, pocdop https://m.edsoo.ru/ef92¢91¢
U yriepona)

47 Bognopon: nonyuyenue, pusuyeckue u 13.12.95 bubnuoreka [IOK
XUMHYECKHE CBOMCTBA. [ Mapuibl o https://m.edsoo.r/0aa8f613
["anoreHsl: HaAXOXKIEHUE B IPUPOLE,

43 cnocoObl Nnoay4eHus:, pusnveckue u 18.12.25 Bubmmorera [JOK

Y . o https://m.edsoo.ru/4¢223795
XUMUYECKHE CBOMCTBA
I"anorenoBonopoasl. BaxHelue
bu6aunoreka LIOK
44 KHUCJIOPOACOAEPKALUE COEAUHEHUS 19.12.25

raJjor¢HoB

https://m.edso0.ru/6b3255¢6
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JlabopaTopHble U MPOMBIIIJIEHHbIE
CHOCOOBI NOJY4EHHUs T'aJIOT€HOB.

bu6aunorexa LIOK

45 20.12.25
IIpuMeHeHMEe rajoreHoB U UX https://m.edsoo.ru/6971aca4
COEMHEHUHN
[IpakTuudeckas pabora Ne 4. Peuenue
bu6aunorexa LIOK
46 3KCMEPUMEHTAJIbHBIX 3a7a4 [0 TeMe 25.12.25
" " https://m.edsoo.ru/8b26fecd
I"anorensl
Kucnopon: naboparopHsie u
NPOMBILIIEHHbIE CITOCOOBI Bub OK
47 noyiyueHust, Pu3nyeckue u 26.12.25 nomorexa I
. https://m.edsoo.ru/c8abc36a
XUMH4eckue cBorcTaa. O30H.
IIpuMeHeHne kuciaopona u 030Ha
b K
48 Okcuabl U NEPOKCUABI 27.12.25 nommorera O
https://m.edsoo.ru/5¢8816a0
bubnuoreka IIOK
49 Peienue 3anay pa3iuyHbIX THITOB 9.01.26
Ratp https://m.edsoo.m/2b6d8b4b
Cepa: HaxOXAEHHE B MPUPOJIE,
50 CH(I))CO6bI NOJIy4eHus! qf)nspnqecme " 10.01.26 Bubmmorera [JOK
Y . o https://m.edsoo.ru/46afac16
XUMHYECKHUE CBOWCTBA
bubnuoreka IIOK
51 CepoBonopon, cyJibduabl 15.01.26
P P yaeg https://m.eds00.r/7¢875999
Kucnoponconep:xkaiue coequHeHUs
P P . . bubnunoreka [HOK
52 cepbl. OCOOEHHOCTH CBONCTB CEpHOIl 16.01.26
https://m.edsoo.ru/8cta2548
KUCJIOTBI
IIpakTuueckas padbora Ne 5. Pemenue
bubaunoreka LIOK
53 3KCNEPUMEHTAJIbHBIX 3a7a4 [0 TeMe 17.01.26
" . f https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHeHuUsI
A3OT: HaX0XKIE€HUE B PUPOJIE
54 KN pupoxne, 99 01.26 bubnuoreka [{OK

CrocoOb! NOJy4eHus1, PU3HUecKue u

https://m.edsoo.ru/badd2255
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XUMHYECKHE CBOHCTBA. AMMHAK,

HUTPUbI
Kucnoponcoaepauue coenuHeHus
P P . bubnuoreka [IOK
55 azora. OcoOEHHOCTH CBOICTB 23.01.26
N https://m.edsoo.ru/e2965afe
A30THOW KUCJIOTBI

56 [IpumeHeHue a3oTa U ero 24.01.26 bubnunoreka [JOK
COEMHEHUN. A30THbBIE yI0OPEHHS o https://m.edsoo.ru/129f5059
®ocdop: HaXOKAEHHE B MPUPOJIE,

57 CrocoOb! NOJy4eHus1, PU3HUECKue u 50.01.26 bubaunoreka [IOK
XUMH4eckue cBoricTBa. Pochune! u T https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunsl pocdopa,

bubnuoreka IIOK

58 ocopcoaepkatme kucaorsl. Conu 30.01.26
bocepop . poKatl https://m.edsoo.ru/c7a2d429
dbocdopHOit KUCIOTbHI

59 [Ipumenenue docdopa u ero 31.01.26 bubaunoreka [JOK
coenuHenuii. @ocdopHbie yaoOpeHus o https://m.edsoo.ru/a218070a
[TpakTuyeckas padora Ne 6. Peienue

bu6aunorexa LIOK

60 3KCMEPUMEHTAJIbHBIX 3a7a4 [0 TeMe 5.02.26

" " https://m.edsoo.ru/8175ac3f
A3ot 1 $ocdop U UX coequHEeHHUs
Yraepoa: HaxoXIaeHHe B PUPOJE,

61 aJNIOTPOIHbIE MOAU(UKALIUY, 6.02.96 bubnuorexa [{OK
du3HUecKre ¥ X UMUYECKHE CBOWCTBA, o https://m.edsoo.ru/1eb19f9e
NpUMEHEHUEe
Oxcun yraepona(Il), oxcun

62 rie oZa(I\r/)) r(on)bﬂasl KHUCJIOTA U 7.02.26 bubmmorexa HOK
y,. P Y o https://m.edsoo.ru/dba58adf
e€ conu

bubnunoreka [IOK
63 Pelienune 3anay pa3nuuHbIX TUIOB 12.02.26 nomotera Il

https://m.edso00.ru/6029b609
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KpemHuii: HaxoxneHue B Npuposae,

bubaunoreka LIOK

64 CrocoObI MoJy4YeHus, GU3UYECKUE U 13.02.26
Y . b https://m.edsoo.ru/143558ab
XUMHYECKHUE CBONCTBA
Oxcun kpemuus(1V), kpeMHueBas

65 QY (IV), xp 14.02.26 Bu6nuorexa IIOK
KHUCJIOTA, CUJIMKAThI https://m.edsoo.ru/3170e7bl
IIpumMeHeHHe KpEMHUS U ero bubnuoreka LIOK

66 coenquHenuii. CTekso, ero 19.02.26 https://m.edsoo.r/393cdac0
NOJIy4Y€HHUeE, BUIbI CTEKJIA https://m.edsoo.r/5823cefb

bu6aunorexa LIOK

67 Peinenue 3agay pa3iuyHbIX THITOB 20.02.26

Ratp https://m.edsoo.r/b624f801

68 Cucremaruzaiius 1 000011eHHE 21.02.26 bubnuoreka [{OK
3HaHui no teme "Hemeranner" A https://m.edsoo.ru/6e864db3
KonTponbHas pabora no teme

69 ) p ! p 6.02.26 bubaunoreka [HOK

HewmeTamne https://m.edsoo.ru/d0484¢c76

70 AHanu3 pe3ynbTaToB KOHTPOJIbHOM 7.02.26 bubnuoreka LIOK
paboThI, KOPPEKLMS OIHOOK o https://m.edso0o.rm/2b7e9510
ITonoxxeHue MeTaNIoB B
IIepuoanueckoii cucreme
XUMHUEC 3JIEMEHTOB.

- WYECKUX 3JIEMEHTOB 58.02.26 bubnuoreka [IOK
Oco0eHHOCTU CTPOCHHUS https://m.edso0o.r/9839c16¢
3JIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJIJIOB
OO61ue puszuyeckue CBOMCTBA

bu6aunorexa LIOK
72 meTtanoB. [Ipumenenue Metanios B 5.03.26
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
Cnnasbl MeTanioB. Koppo3us
73 pp 6.03.96 bubaunoreka [HOK

METAaJIJIOB

https://m.edsoo.ru/42b872¢3
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bu6aunorexa LIOK

74 Pewenue 3ana4 pa3aM4HbIX TUIIOB 7.03.26
P https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHYECKUIN Psifl
75 HanpsikeHui metanio. OOuue 12.03.26 bubmmorexa [IOK
P ' o https://m.edsoo.ru/94eb377a
CnocoObl MOJyYEHUsS] METAIIIOB
OO01as xapakTepucTUKa METaJLIOB
[A-rpynnst [lepuonuueckoii cucTeMbl
76 XUMHYECKUX 3JIeMeHTOB. HaTpuii u 13.03.26 bubaunoreka [JOK
KaJMii: nojyueHue, Gu3n4ecKkue u T https://m.edsoo.ru/e12¢26b3
XUMHYECKHUE CBOMCTBA, MPUMEHEHHE
NPOCTBIX BELECTB U UX COENUHEHUI
OO01mast xapaKTepUCTUKA METAJLJIOB
IIA-rpynns! Ilepuonuueckoit
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB. Bt LOK
nbnroreka
77 Marsuii ¥ KaJbLUH: MMOJy4YeHHUE, 14.03.26
Hy o https://m.edsoo.m/7c3e49c0
busznyecKkue U XUMHUYeCKHe CBONCTBA,
NpPUMEHEHHE MPOCTHIX BELIECTB U UX
COEMHEHUHN
JXécTkocTb BOAbI U CIOCOOBI €6 bubaunoreka [JOK
78 19.03.26 a
yCTpPaHEHUsI https://m.edsoo.ru/c74bfae9
AnroMuHMIL nonydeHue, Gpusnueckue
79 Y XMMHYECKHE CBONCTBA 20.03.26 bubmmorexa HOK
’ o https://m.edsoo.ru/0e79b266
NpUMEHEHHE
AmdoTepHble CBOICTBAa OKCHIA U
20 TUAPOKCHUIA aIFOMUHUA, 21.03.26 bubnunorexa IIOK
TUIPOKCOKOMIIJIEKCHI aJTFOMUHUS, UX o https://m.edsoo.ru/5d12d318
NpUMEHEHHE
81 Pemenue 3anay pa3nu4HbIX TUIIOB 2.04.26
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[TpakTuyeckas padora Ne 7. Peienue

bu6aunorexa LIOK
82 3KCMEPUMEHTAJIbHBIX 3a7a4 [0 TeMe 3.04.26
" P A " https://m.edsoo.ru/27a4af43
MeTtasibl raBHbIX MOATPYIIIT
OO01as xapakTepucTUKa METaJLIOB
%3 noOouHbrx noarpymn (b-rpymm) 4.04.26 bubaunoreka [JOK
[TeproaNUYECKON CHCTEMBI o https://m.edsoo0.ru/610d7431
XUMHYECKUX 3JIEMEHTOB
du3nyeckue 1 XMMHUYECKHEe CBOMCTBA
. bubnuoreka [{OK
84 XpoMa U ero COeAMHEHUN, UX 9.04.26
https://m.edsoo.m/9911bef3
NpUMEHEHHE
Baxneriiye coenMHeHusl Maprasia.
bu6aunoreka LIOK
85 IlepmaHraHnar xanus, ero 10.04.26
. https://m.edso00.r/039d69¢8
OKHUCJIUTEJIbHbIE CBOMCTBA
du3nyeckue 1 XMMHUYECKHEe CBOMCTBA
86 >KeJie3a U ero COeIUHEHHUH. 11.04.26 bu6aunoreka LIOK
[Tony4yeHne U NPUMEHEHHUE CILIaBOB o https://m.edsoo.ru/1b7f8741
xKenesa
du3nyeckue 1 XMMHYECKHEe CBOMCTBA
87 MeOU U €€ COEUHEHUH, UX 16.04.26 bubmmorexa HOK
’ s https://m.edsoo.m/2bc0f954
NpUMEeHEeHHE
du3nyeckue 1 XMMHUYECKHEe CBOMCTBA
28 LIMHKA U €r0 COEMHEHUM, X 17.04.26 bubaunoreka [HOK
npuMeHeHue. [ ' napOKCOKOMILIEKCHI o https://m.edsoo.ru/b1f2beal
LIUHKa
IIpakTuueckas padora Ne 8. Peuenue
bubnuoreka IIOK
89 3KCMEPUMEHTAJIbHBIX 3a7a4 [0 TeMe 18.04.26
" " https://m.edsoo.ru/abe352¢ea
MerTannbpl mOOOUHBIX MOATPYIN
bubnunoreka [JOK
90 Pelenue 3anay pa3nuuHbIX TUIOB 23.04.26 H

https://m.edsoo.ru/a8b83d83
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Q0001EeH e U cucTeMaTU3aLus

91 HU3YUYEHHOI0 MaTepuana 1o TeMe 24.04.26 bubmmorexa [IOK
https://m.edsoo.m/e91£e975

"Mertasbr"

9 KontponbHas padora no reme 55 04.26 bubnuorexa [LIOK
"Mertasbr" https://m.edsoo.ru/83f63cal3

3 AHanu3 pe3ynbTaTOB KOHTPOJIbHOM 30.04.26 bubaunoreka [JOK
paboThI, KOPPEKILIUs OLIHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrneyeHuu

04 yCTOWYUBOIO pa3BUTHS 7 05.26 bubaunoreka [IOK
yenoBeyecTBa. [IonsaTHE O HAyYHBIX https://m.edsoo.ru/080fe 110
METOZax UCCIIeOBaHUs BELLECTB
HayuHble mpuHUHUITBI OpraHU3aLuu

05 XUMHUYECKOIrO MPOU3BOACTBA. 8.05.26 bubnnoreka [IOK
[TpombliieHHbIE CLIOCOObBI https://m.edsoo.ru/2e45a44f
MOJIy4YEeHUs] BAXKHEHIINX BELECTB
XHMHUUECKOE 3arpsi3HEHNe BuGmiorexa LIOK

96 OKpPY>KaroLLEH CPeabl U ero 14.05.26 hitps://m.cdsoo r/9f] 1bfS |
NOCJIEICTBUS

97 XUMHUS 1 310pOBbE YENOBEKA. 15 05.26 bu6nuoreka [LIOK
JlekapcTBeHHbIE CpencTBa https://m.edsoo.mu/a6552721
Xumusi nuiu. Pojgb xumuu B

98 obecneueHUU NUIIeBOH 16.05.26 Bubmiorexa LIOK

https://m.edsoo.ru/1f7b5bd2

6e3onmacHoOCTH

99 KocMmernueckue u napdromepHbie 21.05.26 bubnuoreka [JOK
cpeactsa. beiroBas xumus https://m.edsoo.ru/da42d5a9
XHMHs B CTPOUTENBCTBE.

100 Baxkneiilye CTpoUTENbHBIE U 22.05.26 busmorexa HOK

KOHCTPYKLUHUMOHHBIE MaT€pHaAJibl

httos://m.edso00.ru/61e69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XUMUSA B CEILCKOM XO3SHUCTBE.

bubaunoreka LIOK
23.05.26
101 Opranuueckre 1 MUHEPAJIbHbIE 1 hitps://m.cdsoo.mu/fd39587d
ynoOpeHust
102 Cucrematu3auusi 1 0000LIEHHE 1 55 05.26 bubaunorexa LIOK

3HAHUH 10 TEMeE

https://m.edso00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102
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IPOBEPSIEMBIE HA EI'D 110 XUMUHU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOMN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJTHET'O OBLIET'O OBPA3OBAHUS

Kon
NMpPoBepPsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHHUSI K MPeIMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero
001mero oopa3oBaHus

1

Brnanenue cucremMoil XMUMHYECKUX 3HAHUMN, KOTOpasi BKJIKOUYAET:

1.1

OCHOBOIIOJIATakOLIUE MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
3JIEKTPOHHasi O0OJIOYKa aToMma, S§-, p-, d-3JEKTPOHHbIE OpOUTaNIH
aTOMOB, OCHOBHOE U BO30Y>IEHHOE COCTOSIHHE aTOMa, HOH, MOJIEKYJ1a,
B&JEHTHOCTb,  3JIEKTPOOTPHLIATENBHOCTb,  CTENEeHb  OKHCIEHHS,
XUMHYECKasd CBA3b (G- U T-CBsA3b, KPATHBIC CBH3H), FI/I6pI/IHI/ISaLII/I$I
aTOMHBIX OpOuTanel, KpUCTaJUIM4eckash pelIéTKa, MOJb, MOJSIpHAs
Macca, MOJISApPHbIE O00BEM, MOJISIpHAs KOHLEHTpPALMs, pPacTBOPBI
(MCTHHHBIE, TUCIIEPCHBbIE CUCTEMbI), KPUCTAJNIOTUAPATHI, YTIIEPOAHbBIN
ckeneT, (YHKIMOHANbHASI IPYIIa, pagukan, H30Mepbl, CTPYKTYypHas
dopmyna, uzomepuss  (CTpyKTypHas, reomerpudeckas  (LucC-,
TPaHCU30MepHsl), TOMOJIOTMYECKUI psAl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOA- U a30TCOAEPIKALLHE COSNMHEHHs, OMOJIOrMUeCKH aKTHBHBIE
BeleCTBa (YIJIeBOIbI, XKUPHI, OEJIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHbIE COEOMHEHHUS, KPEKHMHI, pH(OpPMHUHT,
THIIbI XHWMHYECKUX peaKum‘i (OKI/IC.HI/ITe.IIbHO-BOCCTaHOBI/ITeHbeIe,
3K30- M JSHAOTEPMHYECKHE, peaKUHMH HOHHOro OOMeHa, rOMO- U
reTeporeHHble, oOpaTUMble 1 HEOOpaTHMBbIE), PACTBOP, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTI,  3JEKTPOJUTHYECKas  OUCCOLMAaLMs,  CTeneHb
AMCCOLMALIMY, OKHCIMTENb, BOCCTAHOBHTEINb, 3JEKTPOJIH3, CKOPOCTb

XUMHUYECKON peaKLIM1, XMMHUYECKOEe PaBHOBECHE)

1.2

TECOPUHU U 3aKOHBI (TeOpI/IH XUMHYECKOro CTPOCHUA OPraHUYCCKHX
BeuiecTB A.M. byTiepoBa, Teopust 3JIEKTPOTUTHYECKON AUCCOLMALINH,
[Tepuonuueckuii 3akoH /.M. Menneneesa, 3aKOH COXpaHEHUsI MAcChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHUHU, MHUPOBO33PEHUYECCKHUEC
3HAHUs, JIEXKAIHUE B OCHOBE NMOHUMAHUS NPUYUHHOCTH U CUCTEMHOCTH
XHUMHYECKHUX ﬂBHeHHﬁ, COBPEMEHHBIE MNMPEACTABJICHHUSA O CTPOCHHUU

BELIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAaAMOJIEKYJSIPHOM YPOBHSIX




1.3

npeacTaBJICHUSA 0 MEXaHUu3Max XUMHNYECKHUX peaKuMﬁ,
TEPMOAUHAMHUYCCKHX H KHHETHYECKHX 3aKOHOMEPHOCTSX Hnx

NpOTEKaHUs, O XUMHYECKOM PAaBHOBECHUH, JUCNIEPCHBIX CUCTEMAX

1.4

dakToNOrMuecKue CBENEHUST O CBONCTBAX, COCTaBe, MOJYYEHUU U
0e30MacHOM  UCMOJIb30BAaHUM  BAXHEHWIIMX  HEOPraHUYeCKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MNPAKTHYECKOH NeATeIbHOCTH

YEJI0BEKAa

1.5

O6LL[I/IC HAaY4YHbIC NPUHUUIIBI XUMHUYCCKOI0 NMMPpOU3BOACTBA (Ha npuMepe
Npou3BOACTBA cepﬂoﬁ KHCJIOTBhI, aMMHAKa, METAHOJIA, nepepa60TKM

HedTH)

ChopMUPOBAHHOCTb YMEHMUIA BbISIBJISITh:

2.1

XapaKTEPHbIC TMNPU3HAKKW W B3dUMOCBA3b H3YUYEHHBIX HOHﬂTHﬁ,
NPUMECHATb COOTBETCTBYHOLIHUE MOHATHUA MPU OMNHCAHHUU CTPOCHUA U

CBOICTB HEOPraHMYECKUX U OPraHUYECKUX BELIECTB U UX NPEBpaLEeHUI

22

B3aMMOCBSI3b XMMHYECKHUX 3HAHHUH C MOHATUSIMH U MPEACTaBJIECHUSIMU
APYTUX MPEeaIMETOB 1J1si 60jee OCO3HAHHOTO MOHUMAHUS U OOBbSCHEHUS

CYLIHOCTHU MATEPHAJILHOIO €AUHCTBA MHUpPaA

ChopMHPOBAHHOCTb YMEHHUSI UCTIOJIb30BATH!

3.1

HAaUMEHOBAHUSI XHMHUYECKUX COEIUHEHUH MEXAYHAPOAHOI0 COH03a
TeOpeTquCKOﬁ 15 npmcnanﬂoﬁ XUMHUH W TpUBUAJIbHBIE HA3BAHUA
BECHIECTB, OTHOCALIMUXCA K HU3YYCHHBIM KjlaCCaM OpPraHU4Y€CKUX U

HEOPraHUYEeCKUX COEUHEHUHN

3.2

XUMHUYECKYI0 CHUMBOJIMKY IUIsl COCTaBJIeHUs] GOPMYJT HEOPraHHMYECKHX
BEILECTB,  MOJEKYJSpPHbIX U  CTPYKTYPHBIX  (pa3BEPHYTHIX,

COKpAILEHHBIX U CKEJETHBIX) GOPMYJT OPraHUYECKHX BEILECTB

CdhopmupoBaHHOCTb YMEHMUsI KJ1aCCUGULIUPOBATD:

4.1

HEOPraHM4Y€CKHUE BELIECTBA, CAMOCTOATCIIBHO BbI6I/IpaTb OCHOBAaHHA H

KPUTEPUH AJIs KJTaCCU(PUKALIMHM U3Y4aeMbIX XUIMHUECKUX OOBEKTOB

42

OpraHM4€CKHE BELIECTBA, CAMOCTOATECIIBHO BbI6I/IpaTb OCHOBAHHA H

KPUTEPUH AJIs KJIaCCU(PUKALIMH U3Y4aeMbIX XUIMHUECKUX OOBEKTOB

43

M0 Pa3MYHbIM MPH3HAKaM (YUCIYy U COCTaBY PEArMpyIOIIMX BELIECTB,
TerioBoMy  3pdexty peakiuu, H3MEHEHHIO CTeNeHeH OKUCIeHUs

3JIEMEHTOB, OOPATUMOCTH PEAKLIMH, YUYACTHIO KaTaju3aTopa)

CdhopMUpPOBaHHOCTb YMEHHSI XapaKTePU30BaTh 3JEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUM) M HOHOB

XUMHUYECKUX 3JeMeHTOB 1 — 4 nepuonos Ilepuogndeckoin cucremsl




J.W. MenpneneeBa 1 uX BaJ€HTHbIE BO3MOXXHOCTH, UCTIOJIb3Ysl MMOHITHUS

S-, p-, d-3NEeKTPOHHBIE OPOUTANIH, SHEPreTUYECKHE YPOBHU

ChopMupOBaHHOCTb YMEHHS OOBACHSATh 3aKOHOMEPHOCTH M3MEHEHMs
CBOWCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM COETUHEHUH MO

nepuojaM u rpynnam

ChopMHpPOBAHHOCTL YMEHHUS COCTAaBJSTh YpPAaBHEHUsS] XUMHUYECKUX

peaKLUil U PaCKPBIBATb UX CYLIHOCTD:

7.1

OKHCJIHUTEJIBbHO-BOCCTAHOBHUTEJIIbHBIX peaxunﬁ nocpeacCTBOM

COCTAaBJICHHUS 3JICKTPOHHOI'O OanaHca 3TUX peaxunﬁ

7.2

ypaBHEHUs] peaKUUN pa3IMYHBbIX TUIIOB, MOJIHbIE U COKpAalLEHHbIE
ypaBHEHMs peakUUHd HOHHOro OOMEHa, Y4YUTBIBas YCJIOBHUS, MpPH

KOTOPBIX 3TH p€AKLIUHU UAYT OO KOHLA

7.3

peakiuil ruapoJIM3a, peakiuil KoMIuiekcooOpa3oBaHusl (Ha npumepe

TUAPOKCOKOMIIJIEKCOB ITUHKA U aJI}OMI/IHI/ISI)

ChopMHPOBAHHOCTb YMEHMUSI TOATBEPXKIAT!

8.1

Ha KOHKPETHBIX MpHUMepax XapakTep 3aBUCHUMOCTH pPEaKLHMOHHOM
CHOCOOHOCTH OpPraHHYeCKUX COEIMHEHHH OT KpPaTHOCTH M THIA
KOBAJIEHTHOHN CBsA3M (G- U T-CBSI3M), B3aUMHOI'O BJIMSHMS aTOMOB U
IPyNI aTOMOB B MOJIEKYJIax, a TaKXe OT OCOOEHHOCTEll peanu3aliu

Pa3JINYHbIX MEXaHU3MOB NMPOTCKAHUA peaKum‘i

8.2

XapaKTEPHbIC XHMUUYECKUE CBOIMCTBA BEIIECTB COOTBETCTBYHOLIIUMHU

SKCNEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX peaKL Ui

ChopMHPOBAHHOCT YMEHHUSI XapaKTEePHU30BaTh COCTAB U BaKHEWIIHE
CBOWMCTBAa BELIECTB, MPUHAIUIEKALIMX K ONpeNeNéHHbIM KjaccaM U
rpynnaM COeAMHEHUN (MPOCThle BEIEeCTBA, OKCUAbIL, THAPOKCHUJBbI,
COJIH, YIJIEBOAOPOIbI, MPOCTbIe 3(QUPBI, CITUPTHI, PEHOIbI, aANTbAETUbI,
KETOHbI, KapOOHOBbIE KUCJIOTBI, CJOXHBIE 3(UPbI, KUPBI, YIIEBOIbI,

aMHUHbI, aMUHOKHCIIOTbI, O€JIKH)

10

ChopMHPOBAHHOCTL YMEHMsI MPOBOAUTH PACHEThl MO XUMUYECKUM
dbopMysiaM U ypaBHEHUSM XUMHYECKUX PEAKUHUH C HCMOJIb30BAHUEM

(bu3NYEeCKUX BETUYUH:

10.1

Macchl (00bEMa, KOJMUYECTBA BEIECTBA) MPOAYKTA PEAKLIHH, €CJTH OIHO
M3 MCXOIHBbIX BEIIECTB AaHO B BHIE pacTBOpa C ONPEAeNEHHOMN
MacCOBO# 1oJieil pacCTBOPEHHOTO BEIECTBA UK JaHO B U3OBITKE (UMEET

NpPUMECH)

10.2

MacCOBOH HJIM OOBEMHOMN 10JIM, BBIXOAA MPOAYKTA PEAKLIMH

10.3

TerjaoBoro 3¢ exra peaxkiuii




10.4

0OBEMHBIX OTHOLLEHUH ra30B

10.5

MO HAXOXJICHUIO0 XUMHUYECKOH (GOpMYJIbI BeleCTBA

11

BnaneHnue cucteMoi 3HaHHUH O METOJAX HAy4YHOrO MO3HAHUs SIBIECHUMN
NpUPOIBI, HCHOJb3YEMbIX B €CTECTBEHHbIX HAaykax M yMeHHe
NPUMEHSATh 3THU 3HAHUS TPH SKCIEPUMEHTAJIBHOM HCCIEeN0BaHUU
BELLECTB M JJIs1 OObSCHEHHS] XUMHUYECKUX SIBJIEHHH, UMEIOIIUX MECTO B
NpUpoOJe, NMPAKTUYECKONH AESITeNIbHOCTH YeslOBeKa M B IOBCEIHEBHOM

JKHU3HU

12

ChopMUPOBAaHHOCTh yYMEHUS MPUMEHSATb (HUCMOJb30BATh) 3HAHUS O
COCTaB€ U CBOMCTBAaX BELIECTB ISl 3KCIEPUMEHTAIbHON MPOBEPKHU
TUIOTE3 OTHOCHUTEJIBbHO 3aKOHOMEPHOCTEH MpPOTEKaHUS XHUMHYECKUX
peakuMid M TPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYILIECTBJIEHMS,
CUCTEMHbIE XUMHYECKHE 3HAHUSI JIJIsi OOBSCHEHHUS] U MPOTHO3UPOBAHUS
SIBIEHUH, HUMEIOLIUX €CTECTBEHHOHAYYHYI MpPUPOAY, IJIsl MPUHATHUS

IPaMOTHBIX pelleHui NpoOJieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH

13

ChopMHPOBAHHOCTb YMEHHUsI MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUIN
SKCNIEPUMEHT (nonyqelme U HU3YUEHHUEC CBOICTB HEOPraHU4YE€CKUX U
OpPraHUYeCKHUX BELIeCTB, KAayeCTBEHHblE pEaKLUH YIJIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB U KHCIOPOACOAEPIKALIMX OPraHMYECKUX BELIECTB,
pelieHHe  SKCIEPUMEHTANbHBbIX  3aJad [0  pAClO3HABAHHIO
HEOpraHMYEeCKHX M OPraHMYeCKHUX BELIECTB) C COOJIIOJEHHEM IMpaBUI
OesomacHoro oOpalieHuss C  BelecTBaMHM M JIaOOpaTOPHBIM
obopynoBaHueM, GopMyIHPOBATh LETH UCCIEAOBAHUS, MPENCTABIAT
B Pa3IMUYHON (opMe pe3ysbTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U

OLECHUBATb UX JOCTOBEPHOCTDb

14

ChopMHPOBAHHOCTb YMEHHUS OCYILECTBIISITh LIEIEHAPABIEHHbIH TOUCK
XUMHUYECKOW HH(OpMALMU B pa3JIM4HBIX HCTOYHUKAX (Hay4Has H
yueOHO-Hay4yHas JUTepaTypa, CPencTBa MaccoBod HMH(popmalmu, ceTb
WHTepHer M apyrue), KpPUTHYECKH aHAJIU3UPOBaTb XMMHUYECKYHO
nH(popMaLuio, nepepadaTeiBaTh €€ U MCHOJIb30BaTh B COOTBETCTBUHU C

MOCTaBJIEHHON y4eOHOM 3anayeit

15

ChopMHPOBAaHHOCTL YMEHMSI TPOTHO3UPOBATH, AHAIM3HPOBATH U
OLIeHUBaTh MH(MOPMAIMIO C TMO3ULMIA 3KOJOrH4eCKOil 0e30macHOCTH
MOCNEeNCTBUN OBITOBOH M MPOU3BONCTBEHHOH NEATENbHOCTH YENIOBEKa,
CBSI3aHHOW C mnepepadOTKOI BelecTs; CHOPMHUPOBAHHOCTb YMEHMI
OCO3HaBaTb  ONAcCHOCTb  BO3AEHCTBMSI HA  JKUBbIE  OpPraHU3MbI
OTpeNeNEHHbIX BEIIEeCTB, MOHMMAs CMbBICI IOKaszaTens MpeaeabHON

,HOHyCTPIMOﬁ KOHLUEHTpAUWU, U TMOACHATH Ha IpHUMEpPax CIIocoObI




YMEHBUIEHUA U NPEAOTBpALICHUSA UX BPEAHOIO BO3HCI7ICTBI/I$I Ha

OpraHu3M 4€JIOBEKaA




INEPEUYEHD DJIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHNHU

Kon IIpoBepsiemblii 31eMeHT COAePRAHUS

1 Teoperuueckue OCHOBBI X UMHH

Crpoenue Bemecrsa. CoBpeMeHHasi MOZieNb CTPOEHHs aToma. Pacripenenenue
3JIEKTPOHOB IO 3HEPreTHMYeCKUM YpoBHSAM. Kiaccudukanuss XUMHUECKHX
1.1 sneMeHTOB. OCOOEHHOCTH CTPOEHHUSI SHEPTreTUUECKHX YPOBHEH aTOMOB (s-, p-,
d-3nemenTOB). OCHOBHOE M BO30Y>KAEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KOH(Urypauus atoma. BajeHTHbIE 3JIEKTPOHBI

Ilepuonnueckass cucrema xumuueckux onemeHtoB M. Menneneesa.
®usnueckuit cmeica Ilepuoanueckoro 3akona .M. Menneneesa. IIpuunns u
1.2 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB 3JIEMEHTOB M WX COEIMHEHMH I10
nepuonaM M rpymnmnaM. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBONCTB IMPOCTBIX

BEHIECTB, BOOAOPOAHBIX coenm{eﬂnﬁ, BBICHIUX OKCHOOB U TMAPOKCHOOB

1.3 BanenTHOCTB. DnekTpooTpHuLaTenbHOCTh. CTeneHb OKUCIEHUS

Bunbl xuMuueckoii CBsi3u (KOBaJ€HTHAs, MOHHAS, METAJJINYECKast, BOIOPOIHAS)
U MexaHu3Mbl e€ o00pa3oBaHUs. MeXMONEKyIsIpHble B3aUMOIEHCTBUS.
1.4 BemecrtBa  MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO  CTPOeHusi.  TwuIibl
KPUCTAJUIMUECKUX pEIIETOK. 3aBUCHUMOCTb CBOWCTBAa BELIECTB OT THIA

KPUCTAJNIMYECKON PEIIETKH

Xumuueckass  peakuus.  Krmaccudukaums — XMMHYEeCKMX — peakuui B

> HEOpraHMYeCKOi U OpraHU4ecKOoi XUMHU. 3aKOH COXPAHEHHsI MAaCChl BELECTB
1.6 CKOpOCTb peakLny, €€ 3aBUCHMOCTb OT Pa3JIMUHbIX (HaKTOPOB
1.7 Ternosbie 3¢ ekt xuMuueckux peakuuii. TepMOXUMHUECKHE YPABHEHUS
18 OOpatumble peakuuu. XuMHuUeckoe paBHOBecHe. DakTopbl, BIMSAKOLIME HA
' cocTtosiHue xuMmudeckoro pasHosecus. [Ipunuun Jle Harense
OnexTponuTHieckas auccouuanus. CuibHele U cnadele anektponutel. Cpena
1.9 BOAHBIX PAaCTBOPOB BEIUECTB. KHUCHas, HeWTpaibHas, wieao4Has. CreneHb
auccouuanuy. Peakunu HOHHOro oOMeHa
110 I'unponus coneit. MonHoe npoussenenue Boabl. BonoponHsiil nokasarens (pH)
' pactBopa
CrnocoObl  BbIpakKeHUsl ~ KOHLEHTpPAlMM  pPacTBOPOB.  MaccoBas  JOJs
1.11 pPacTBOPEHHOrO BeIUECTBAa, MOJsApPHas KOHLeHTpauusi. HacbliieHHble U

HEHACBIMIEHHbIE paCTBOPLI, paCTBOPHUMOCTb. KpI/ICTaJIJIOFI/I,HpaTbI




1.12

OKUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakunu. [loBeneHue BemecTs B cpenax ¢

pasHbIM 3HayeHueM pH. MeTons! 31ekTpoHHOro OanaHca

1.13

DJ1eKTPOJIM3 PaCTBOPOB U PACILIABOB COJIeH

OCHOBBI HEOpraHU4YeCKOH XUMHH

2.1

Knaccudukanus HEOPraHU4EeCKUX COEeIMHEHUH. Homenknarypa

HEOPIraHUYE€CKUX BEIIECTB

22

XMUMHUUYECKHE CBOWCTBA BaXXHEWUIIMX METAJJIOB (HATpPUH, KaiWid, KaJbLUH,
MarHui, aJFOMUHUHN, LIMHK, XPOM, JKelie30, MeAb) U UX coenuHeHuil. OOiue

CIIocoObI MNOJIy4€HHs METAJIJIOB

23

XHUMHUUYECKHE CBOWCTBA BAXKHEMIIUX HEMETAJJIOB (rajoreHOB, Cepbl, a30Ta,
dochopa, yriaepoma U KpeMHUs) U HUX COEAMHEHUI  (OKCHUIOB,

KHUCJIOPOACOAEP KALIMX KUCIIOT, BOJOPOAHBIX COETHHEHHH)

2.4

I'eHeTnyeckas CBs3b HEOPraHNMYE€CKUX BELIECTB, MPUHAAJICKAIUX K

Pa3JIMYHBIM KJlaCCaM

2.5

WneHTudukanyst HEOpraHu4eckux coenuHeHui. KauecTBeHHbIe peakLuy Ha

HEOPraHUYE€CKHUE BEIECTBA U HOHbI

OCHOBBI OPraHUYECKON XUMHH

3.1

OcCHOBHbIE TOJIOXKEHHUsS] TEOPUHM XHUMHYECKOrOo CTPOEHHs] OpraHH4eCcKHX
coenunenniit A.M. byrneposa. YraeponHblii CkeneT OpraHu4eCKON MOJIEKYJIbI.
KpatHOCTb XMMHYECKOH CBSI3U. S- U P-CBA3H. Sp3-, sp2-, sp-ruOpUAM3aLIH
opbuTanei aToMOB yriepoaa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMUYECKOTr0

cTpoeHust Moseky. ['omonoru. I'omonoruyeckuii psan. Mzomepus u uzomepsl

3.2

[Tonsatne o ¢yskuuoHaneHOW rpynne. OpueHTauuoHHble 3 dexTs!

3aMecTUTeIer

33

[IpencraBnenue o kjaccudukaluu OpraHuyYecKux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COEOUHEHUN (CUCTeMaTH4eCKas)) U TPUBHUAJIbHbIE Ha3BaHUSI

Ba)KHEMIIMNX NMPEACTaBUTENEN KIACCOB OPraHMYECKUX BELIECTB

3.4

CBoOonHOpanMKaNbHBIA W HOHHBIA MexXaHu3Mbl peakuud. [loHsTHEe O

HykJeodune u snekrpopune. [Tpasuno MapkosHukosa. [Ipasuno 3aiinesa

3.5

AnkaHbl. XMMHUYECKHE CBOWCTBA aJIKAHOB: raJIOTEHUPOBAHUE, NETHAPUPOBAHUE,
TEPMHUUYECKOE pa3jIOKEHUE, KPEKUHI, u3oMmepusauus, ropenue. I[lonyuenue
ankaHoB. I{uknmoankanbl. Cnenuduka CBOWCTB LMKJIOANKAHOB C MajibiM

pasMEpOM LHUKJIA. Peaxium NPpUCOCAUHEHNA U PAAUKAJIBHOIO 3aMCUIEHNA

3.6

AnxeHbl. XMMHUYECKHE CBOICTBA: peakLMU NPUCOeIUHEHHS (raloreHUpoBaHHue,
TUApUpPOBaHHE, TMAPOrajloreHUpoBaHue, ruapaTalus), FOpeHus, OKUCIEHUs U
nojsuMepuzauuu. IIpomeiluieHHble U JabOpaTOpHbIE CIOCOOBI MOJYyUYEHHS

AJIKEHOB




3.7

AnxanueHbl. XMMHUYECKHE CBOICTBAa alKaJWEHOB: peakLUU MPUCOEAUHEHHUs
(runpupoBaHMe, rajJoreHupoBaHue), ropeHust u nonuMepusauuu. Ilonyyenue

AJIKAAUEHOB

3.8

AnxuHbl. XMMHUYECKHE CBOWCTBA: peaKLIMM NPUCOeIHHEHHUs (rajJoreHUpOBaHHUE,
TUAPUPOBAHKE, TMApPATALMS, THAPOrajJOreHHpOBaHHe) Kak Crocod MoTyueHHs
NOJIMMEPOB U APYIrUX MOJIE3HbIX NMPOAYKTOB. Peakuun 3amemenus. I'opeHue
aLEeTUIeHa KaK HCTOYHMK BBICOKOTEMIEPATYPHOIO MJaMEHU Uil CBApKU U

pe3ku MeTannos. [IpumeHeHue aleTnieHa

3.9

Apenbl. XHUMHUYECKHE CBOWMCTBa OeH30ya: peakUud 3JeKTPOPUIBLHOrO
3aMelleHUs], MPUCOEANHEHUs1 (TUOPUPOBAaHME, TaJOreHUpoBaHue). Peakius
ropeHus. OcOOEHHOCTH XUMHUYECKUX CBOHCTB Tosyoja. ITonyueHue OeHzoga.
Oco0eHHOCTH XMMHUYECKUX CBOWCTB cTvposia. llomumepuszanus crupona.

CriocoObl mosyyeHust 1 NPUMEHEHHE apOMATHUECKUX YIIIEBOAOPOIOB

3.10

Cnuprtel.  IlpenenpHble OQHOATOMHbIE CIHUPTBHL. XHUMHUYECKHE CBOMCTBA!
B3aUMOJEHCTBUE C HATPHEM Kak Croco0  YCTAHOBJIEHHMs]  HaJMYHs
TUAPOKCOTPYIIBI, €  TajJlOT€HOBONOPONAMH  KaK  Crocod  MOJyyeHHs
pacTBOpuUTENnel, BHYTPU- M MEXMOJEKyJsIpHas aeruaparauus. Peakuus
ropenust. IlonydyeHue sTaHONa: peakuuss OpPOKEHHs TIIIOKO3bI, IMApaTaLMs
3TWJIEHA. OTUJEHIJMKONb W IJIMLEPUH Kak [penCcTaBUTENU NpenesbHbIX

MHOTI'OATOMHBIX CITUPTOB

®enon. Xumuyeckue cBoiicTBa (peHona (peakuuu ¢ HaTpUEM, THIPOKCHAOM

Hatpusi, Opomom). [Tonyuenue dpeHona

3.12

AJIb,HeFI/I,HbI. XUuMHYECKHUE CBOICTBA NpEACTbHBIX aJIbACTHAOB. THAPUPOBAHUE,
KaueCTBEHHbIE pEaKLMH Ha KapOOHMJBbHYIO rpynmy (peakuusi «cepeOpsiHOro
3epkanay, B3aumogeincTeue ¢ ruapokcunom meau (II). Ionyyenue npenenbHbIx
aJbJAETUOOB. OKMCJIEHHE CIUPTOB, THIApATalMsl aueTujieHa. ALIETOH Kak

npeACTaBUTE]Ib KETOHOB. OcobeHHocTH p€aKu OKHUCIICHUA all€TOHA

3.13

KapOoHoBbIe KHUCIOTBL XHUMHUYECKHE CBOICTBA MpeNesbHbIX OIHOOCHOBHBIX
KapOOHOBBIX KHCHIOT. (OCOOEHHOCTH XHUMHUYECKHMX CBOWMCTB MypaBbHHOM
kuciotel. [lonydyeHue mnpeneabHbIX OMHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKMCJICHUE aJIKaHOB, AJIKEHOB, NMEPBUYHBIX CIHUPTOB, ajbAeruaoB. Breicuiue

NpeACIbHBIE U HETIPEACIIbHBIC Kap6OHOBbIe KHCJIOThbI

3.14

Cnoxnble 3¢upel U xupbl. CnocoObl MONy4YEHHUS CIOXHBIX 3(UPOB.
Obparumocth peakuuu s3tepuduraunu. [IpumeHeHHe CIOXKHBIX 3(GHUPOB B
MULIEBOH W MapprOMEpHOH NMPOMBILUIEHHOCTH. JKHPbI KakK CIOXHbIE 3QHpPHI
IJMLEPHHA U BBICLIMX KapOOHOBBIX KHUCJIOT. XMMHYECKHE CBOWCTBA YKHPOB:

TUAPUPOBAHKE, OKUCJIEHHE. [ Maponu3, WM OMBUIEHHE, JKUPOB Kak Crocod




MPOMBIIIIEHHOTO MOJY4YEHHUs! COJIeH BBICUIMX KapOOHOBBIX KMCJIOT. MblIa Kak

COJIM BbICHINX Kap6OHOBbIX KHUCJIOT

3.15

XUMHYECKHe CBOMCTBA TJIIOKO3bI: p€akluun C Yy4aCTUEM CIHHUPTOBBIX H
aNbAErMAHON rpynn U MOJIOYHOKHUCTOe OpokeHue. [IpuMeHeHne rFoKO3bI, €€
3HaYEeHHE B )KM3HENESITENIbHOCTH Opranu3ma. J{icaxapuel: caxapos3a, MaabTo3a.
BoccranaBnuBamoole M HEBOCCTaHABIMBAMOIIME aucaxapuabl. [ 'uaponus
aucaxapunos. ITonucaxapuabl: kpaxman, riaukoreH. CTpoeHHe MaKpOMOJIEKY
Kpaxmaja, TJIMKOreHa W Ueumosiodbl. Pusnyeckue CBOHCTBA Kpaxmana H
LeJUTI0J03bl.  XMMHYECKHe CBOWCTBA KpaxMalia: THIPOJM3, KauyeCTBEHHas
peakuusi ¢ MoaoM. XUMHUYECKHe CBOIMCTBA LEJUIFOJIO3bl: THAPOIU3, MOJyuYeHHe
s3pupo nemmono3bl. [loHssTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

ALETATHBIN LIENK)

3.16

AMUHBI. AMUHBI KaK OPraHUYE€CKHUE OCHOBAHUS: PEAKLIMH C BOJOH, KHUCJIOTaMH,
peakuuss ropeHus. AHWIMH KaK MpPeACTaBUTEb apOMATHYECKUX aMHHOB.
XuMU4eCcKre CBOWCTBA AHWJIMHA. B3aUMOJEHCTBUE C KHCIOTaMU, OpPOMHOIA
BOAOHN, okucienue. IlonyyeHne aMHMHOB aJKUJIUPOBAHUEM AaMMHUAKA U

BOCCTAHOBJICHUEM HUTPOMNPOU3BOAHBIX YIrJI€BOAOPOAOB

3.17

AMUHOKHUCIIOTHI U OeNKUu. AMHUHOKHUCJIOTHI Kak amM(oTepHble OpraHUYeCKUe
coenquHeHusi. OCHOBHbIE aMUHOKHUCJIOTHI, OOpasyroiue Oenku. XUMUYECKHe
CBOWMCTBA O€JIKOB: TMIPOJIU3, IEHATYPALIUs, KaueCTBEeHHbIE (LIBETHbIE) PEAKLIUU

Ha OeJKU

3.18

CtpoeHue M CTPYKTypa MNOJMMEPOB. 3aBUCUMOCTb CBOWCTB IMOJHMMEPOB OT
cTpoeHusi Mosiekys. OCHOBHBbIE CHOCOOBI MOJYYEHHUS] BBICOKOMOJIEKYJIISIPHBIX
COEAMHEHUI: peakLMy MOoJUMepH3aLK U noNukoHaeHcauuu. Knaccudpukanus

BOJIOKOH

3.19

WneHTudukanmst OpraHu4eckux coenuHeHuii. Peenue

SKCINECPUMEHTAJIbHBIX 3a/1a4 Ha paClO3HaBAHUE OPraHUY€CKUX BEILECTB

3.20

I'eHeTnyeckas CBs3b MEXAY KJIaCCaMH OPraHUYE€CKHUX COeqUHEHUH

XUMUA U )KU3Hb

4.1

Xumus B MoBcenHeBHOH >ku3HM. IlpaBuna Oe3omacHOH pabOThHl C €OKHUMH,

FOPHOYUMH U TOKCUIHBIMH BEIECTBAMU, CPEACTBAMUA OBITOBOM XUMHH

42

XuMus U 300poBbe. XUMUS B MEAULIMHE. XUMUS U CEIbCKOE XO31CTBO. XUMUS
B MPOMBILIJIEHHOCTH. XHUMHUS ¥ SHEPTeTHKA: MPUPOAHBINA U MONYTHBIA HeQTIHON
rasbl, X COCTaB U Hcnosb3oBanue. Cocras HedTH U e€ nepepaboTka (MpUpOIHbIE

HUCTOYHUKH YIJIEBOAOPOIOB)

43

XUMHUSL U 3KOJOrusl. XHMMHUYECKOE 3arpsi3HEHHE OKPYKaKLIEH Cpeabl U ero

nocnencteusi. Oxpana rugpocdepsl, mouBel, atMocdepsl, Gyopbl U GayHbl OT




XHUMUYECKOro 3arpsisHeHusi. IIpoOnemMa OTXOmOB M MOOOYHBIX MPOAYKTOB.

A.IIbTepHaTI/IBHbIe HUCTOYHUKH SHEPTrUH

OO1ue npeacTaBieHUs] O MPOMBILLIEHHBIX CIIOCO0AX MOJyYEHUS] XUMHUYECKUX

BELIECTB (Ha MpUMeEpPE MPOM3BOACTBA aMMHAKa, CEPHOM KHUCJIOThI). UépHast u

44 uBeTHast  Metamnyprus. CTekno M CUJAMKaTHas  NMPOMBILIJIEHHOCTb.
[IpombiiinenHast opraHudeckass xumus. Cblpb€ A OpraHMYecKoM
NPOMBILIIEHHOCTH

5 Tunel pacy€THBIX 32024
51 PacuéTel Macchl BelliecTBa MM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY
' BELLECTBA, MacCe MJIM OOBbEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKLHH BEIIECTB

5.2 Pacuétel Tennosoro 3¢ dekra peakuuu

53 PacuéTbl 0O0BEMHBIX OTHOLIEHUH ra30B MPH XUMHUYECKHX PEaKLIUX

54 Pacuétel Macchl (00bEMa, KOJIMYECTBA BELECTBA) MPOAYKTOB PEAKLIMH, €CIIU

' OJTHO U3 BEILECTB IaHO B U30bITKE (UMEET MPUMECH)
55 PacuéTtel MaccoBOii MM OOBEMHOI IO BBIXOMA MPOAYKTA PEAKLIUU OT
| TeOpeTHuecKH BO3MOXKHOTO
Pacuétel Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOAYKTA PEAKLIUH, €CIIH
5.6 | omHO U3 BELIECTB IaHO B BUJIE PACTBOPA C ONMpPENENEHHONW MacCOBOM poNe
PacTBOPEHHOIO BELECTBA
57 Pacuérbl ¢ ucronb30BaHUEM MOHITHI «MaccoBast JOJS, «KMOJsIpHast
' KOHLIEHTpALHs», «paCTBOPUMOCTb»
Haxoxxnenue MoaekynsipHoi (OpMyJibl OPraHHUECKOro BEIIECTBA 110 €ro
5.8 | MJIOTHOCTH U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISLIUX B €r0 COCTAB, HJIH MO

NPOAYKTaM CrOpaHusi




YYEBHO-METOANYECKOE OBECIIEUEHUE
OBPA3OBATEJBHOI'O IPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 10 knacc. YueOHMK. YrinyOaeHHbIi ypoBeHs, - O. C. 'abpuensH, U.T.
OctpoymoB, C.A. CnankoB- M.: [Ipoceewienune, 2022 r.

Xumus. 11 knacc. YueOHuk. YrnyOsneHHbIl ypoBeHs, - O. C. 'abpuensH, U.T.
OctpoymoB, C.A. CnankoB- M.: [Ipoceewienune, 2022 r.

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

1. Xumus. YrnyOnenssiid ypoenb. 10 knacc. Meroaudeckoe nocodue- O. C.
["abpuensH, U.I". OctpoymoB - M.: [Ipoda, 2019 1.

2. Xumus. YranyOneHnblid yposens. 11 knace. Meroaudeckoe nocodue- O. C.
["abpuensn, U.I". Octpoymos - M.: JIpoda, 2019 .

3. Xumus. YrinyOneHHsiid ypoeHs. 10 kinacc. Kontposbhbie padoThi.- O. C.
["aOpuensH, C.A. CnankoB - M.: JIpoda, 2019 .

4. Xumus. YranyOnenusiil yposens. 11 knace. KontponsHeie padotsl.- O. C.
["abpuensn, C.A. Cnankos - M.: JIpoda, 2019 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru//
http://schoolcollection/
https://urok.apkpro.ru/
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Oo0opynoBanune u npudOpbI

Ne n/m HaumeHoBaHHE 00bEKTOB H CPEACTB MATEPHAJTIBHO — TEXHHYECKOT0 00ecneueHus
I. IlewyaTtHsble mocoOust
1 KOMIIJIEKT MOPTPETOB YUYEHBIX-XUMHUKOB
2 Cepust cipaBo4HbIX TaOmui no xumuu («Ileppommyeckas cucreMa XUMHUUYECKUX 31eMeHTOB [I.H.
MenneneeBay, «PacTBOPUMOCTH COJIEH, KHUCIOT M OCHOBAaHUN B BOJE», «DJIEKTPOXUMHUYECKUUA Pl
HaNPsDKEHU MeTaIIIOBY, «OKpacKka MHIMKATOPOB B Pa3JIMYHbIX CPEAAX))
3 Cepwust TaOJIML IO HEOPTAaHUYECKOH XUMHUHU
4 Cepwust TAOJIML IO OPraHUYECKONH XUMHH
5 Craiinel ais rpadonpoeKTOpa o OPraHuYeCKO U HEOPraHUYECKON XUMUH
I1. UudopManMOHHO-KOMMYHHUKATHBHBIE CPeACTBA
1 MynpTUMeAMiHBIE TPOrPaMMBbI (00YYarOIIKE, TPEHUHIOBBIC, KOHTPOJUPYIOLIME) IO BCEM pa3leiam
Kypca OpraHu4eCKOi XUMUHU
2 DJEKTPOHHBIE OUOIMOTEKU O KYPCY XUMHH
I11. Texun4yeckue cpeacrsa 00y4eHHs
1 HoyTtOyk
2 HMHTepakTHBHAS NAHEIb
IV. Y4eOHo-npakTH4YecKOe U y4eOHO0-1a00paTOpHOE 000pyA0BaHHUE
Hudposas jadéoparopus no XuMmuu (YUCHHYECKAA)
1 Jaruuk pH ¢ nnanasoHom uaMepenus He yxe yem ot 0 no 14 pH
2 JlaTuuK BBICOKOW TEMIIEpaTypbl (TEPMONIAPHBIN) C AMANA30HOM M3MEPEHMS HE yxe 4yeM OT -100 mo
+900C
3 JIaT4uK 3NEKTPONPOBOAMMOCTH C AMANA30HaAMU U3MeEPEeHHs He yxe yeMm oT 0 1o 200 MxCwm; ot 0 no
2000 mxCwM; ot 0 10 20000 MKCM
4 JlaTunk TemMnepaTypbl IJIATUHOBBIN C [UANa30HOM U3MEPEHHS HE yke ueM OT -30 10 +120C
5 JlaTuuK ONTUYECKOM MJIOTHOCTH 525 HM

IIpubopbl, HAOOpPBI MNOCYABI M JA0OPATOPHBIX NPHHALIEKHOCTEH I XHMHYECKOIo
JKCIIEPUMEHTA
OO01ero Ha3HaYeHHS

Bechl 3JIEKTPOHHBIE




HarpegarenbHble NpuOOpBHI:

- BJIEKTPOIUIMTKH JJTAOOPATOPHBIE C OTKPBITOM CIUPAITBIO
- CIUPTOBKH

- 3JIeKTpoHarpesaresu ajs npodoupox HIT-1

- HarpeBarenb i koa0 yueOnbiii HKY

W

JIoCKa Ju1sl CYLIKM NTOCY 1Bl

~

KoMmnjiekTt 31ekTpocHa0keHuss KaOMHETa XUMUU

JleMOHCTpaLHOHHBIE
Habop nocyibl ¥ NpUHAUIEKHOCTER JJ1s1 IEMOHCTPALIMOHHBIX OMBITOB 10 XUMHUH

HaGop neraneit a1 MOHTaXKa YCTAHOBOK, MJLTIOCTPUPYIOLIMX XUMUYECKUE MTPOU3BOJCTBA

CTOJIMK OAHLEMHBIN

[IITaTuB A1 AEMOHCTPAUMOHHBIX MpoOupok [1X-21

N[N —

Habop ¢akonoB (250 — 300 mJ1 AJ11 XpaHEHUs] paCTBOPOB PEAKTHBOB)

Cneunaau3npoBaHHbIC NPUOOPHI M ANNAPATHI
Anmnapat (npubop) ass nonydeHus razon (Kumnmna)

Ha60p AJ1s1 OIIBITOB IIO XMMHUH C SJICKTPHUYCCKHUM TOKOM

Kommuekt Tepmomerpos (0 — 100 °C; 0 — 360 °C)

[TpuOop /Ui OKUCIICHUS CIUPTA HAJ MEIHBIM KaTaJu3aTOPOM

[Tpubop Ui MOayUYEHHsI TAJIOUT0ATKAHOB U CJIOXKHBIX 3(UPOB

BopoHka aenutenbHas i paboThl ¢ BPEIHBIMU BEIIECTBAMH

Bo3ayuiHbIi X0JIOIUIBHUK

RIS~ |W|IN|—

BopoHka JieuTeNbHas 00IEero Ha3HauYeHUst

KoMmieKkTsbl 1J1s1 J1a00PaTOPHBIX ONBITOB H MPAKTHYECKHX 3aHSATHI M0 XUMHH
Becbl MexaHM4eCKHUE JIaDOPATOPHbIE

Bechl 5neKkTpoHHBIE yueOHbIe 1abopaTopHeie BYJI-50 OM

Habop 6aHok ajist XpaHeHHs! TBepAbIX peakTuBOB (30 — 50 mi)

Habop ckisiHOK ((h1akOHOB) 17151 XpaHEHHsI pACTBOPOB PEAKTHUBOB

Hab6op npobdupok (ITX-14, I1X-16)

[1puOop 1Jis NOJyUEHUs ra3oB

HaGop «BbICOKOMOJIEKYJISIPHBIE BELIECTBAY

R[N N | |W[IN|—

L[I/I.HI/IHﬂpr MCPHBIC CTCKJIAHHEBIC
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Kpucraunusarop

10

Habop cTekissHHbIX TPYyOOK
- IMaMeTp OT 3 10 7 MM
- quametp ot 4 1o 7 MM

V. Moaeau
Halop kpuctainueckux penieTok: aiMasa, rpagura, moBapeHHOH COJIA

Habop m1s MOaenupoBaHus CTPOCHUS OPraHMUECKUX BEIIECTB

W

HaGop 11 MOAeTMpOBaHUs SJIEKTPOHHOTO CTPOCHHUSI aTOMOB 3JIEMEHTOB

VI. HarypajibHble 00bEeKTbl, KOJJIEKIIHMH

Bonokna

KaMeHHbI yroyib U NPOAYKTHI €10 NepepadoTKH

Kayuyk

MuHepaibl ¥ TOPHBIE TOPOIBI

Topd u npoayKThI €ro nepepaboTku

Hedtp 1 BakHEHIIME TPOYKTHI €€ NepepadboTKH

[ macTmaccel

R[N N | |W[IN|—

Tomuso

VII. PeakTHuBBI

Ha6op No 1 OC «Kucnorem»

Habop Ne 3 OC «I'uapokcuapi»

Habop Noe 6 OC «lllenoynble U 1IEI0YHO3EMENIBHBIE METAJLIBD)

Habop Ne 11 OC «KapOoHartb»

Habop Ne 13 OC «Auerarel. Poganuael. CoeTMHEHUS KENE3a.

Hab6op Ne 14 OC «CoenuHeHNs] MapraHiay

Habop Ne 16 OC «Hurpartsi»

R[N n|R~|W[ N|—

Habop Ne 17 OC «HMHaukaropsi»

O

Habop Ne 19 OC «YrieBoaopoabi»

Ha6op Ne 20 OC «Kucnopoacoaepxaiiyue OpraHiyeCKue BEIeCTBa»

Habop Ne 21 OC «Kucnorsel opraHuuecKkue)

HaGop No 22 OC «¥YrneBoabpl. AMUHBD)
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Habop Ne 24 OC «Marepuais»

VIII. AnTeuka nepBoii noMomm
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