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COJIEP’ KAHUE YYEBHOM JJUCCIUILIMHBI
11 ximace 34 y/ron (1 y/Hen)

TEOPETUYECKHUE OCHOBBI OPTAHUYECKOHN XUMHNH
Tema 1. BaxkHeiilmue XuMU4YecKUe MOHATHUS M 3aKOHBI (3 4)

AtoM. Xumuueckuit aneMent. M3oronsl. [IpocThie U ClI0KHBIE BEIIECTBA.

3aKOH COXpaHEHUsl MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U NIPEBPALICHUS SHEPTUU ITPU
XMMHYECKHUX PEAaKIUAX, 3aKOH ITOCTOSIHCTBA COCTaBa. BemecTsa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

Tema 2. [leproauyeckuii 3aK0H U MEPUOAUYECKAS CHCTEMA XUMHYECKHUX 3JIeMEHTOB
J. 1. MeHpaesieeBa Ha OCHOBE Y4eHHs O CTPOEHHMH aTOMOB (4 1)

ATOMHBIEC OpOUTaNH, S-, p-, d- U f-3mexTpoHBl. OCOOEHHOCTH pa3MeEIIeHUs SIEKTPOHOB 110
opOUTaNISIM B aTOMaxX MaJlbIX M OOJIBIINX NEPUOJIOB. DHEPreTUYECKHE YPOBHHU, IOAYPOBHH.
CBs13b IEPUOAMYECKOT0 3aKOHA U NMEPUOINYECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB C TEOpUE
cTpoeHust aToMoB. KOpOTKMiA U IIMHHBINA BapUaHThl TAOIHULIBI XUMUYECKHX 3JIEMEHTOB.

ITonoxenue B IepuOAMYECKON cucTeMe XuMHuueckux anemenToB J[. . MenneneeBa
BOJIOPO/1a, JAHTAHOU/IOB, aKTUHOMJIOB U UCKYCCTBEHHO MOJTY4YE€HHBIX 3JIEMEHTOB.

BasleHTHOCTB 1 BaJIEHTHBIE BO3MOKHOCTH aTOMOB. lIeproanyeckoe n3MeHeHue
BAJIEHTHOCTH U Pa3MEPOB aTOMOB.

Pacuemmnvie 3a0auu. Beraucnenns maccbl, 00beMa WM KOJIWYECTBA BEIIECTBA I10
U3BECTHOM Macce, 00beMy MM KOJMYECTBY BEIECTBA OJHOTO U3 BCTYNUBUIMX B PEAKIHIO UIIH
MOJIyYUBIIUXCS B pE3yJIbTAaTe PEAKLIUU

Tema 3. Ctpoenne BemecTBa (5 4)

XuMuyeckas cBsizb. Busipl 1 MexaHu3Mbl 00pa3oBaHUs XUMUYECKOU cBA3U. VloHHAas CBS3b.
Karnons! u annonsl. KoBaneHTHas HenossipHas cBs3b. KoBaneHTHas noJisipHast CBSI3b.
OneKTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHus. Metamnueckas cBsa3b. BogopoiHas cBs3b.
ITpocTpaHCTBEHHOE CTPOECHUE MOJIEKYJI HEOPTaHUUECKUX M OPraHUYECKUX BEIIECTB.

THUITBI KPUCTAINIMYECKHUX PEIIETOK U CBOKWCTBA BEIIECTB.

[TprurHBI MHOTOOOpa3us BEIECTB: H30MEPUsl, TOMOJIOTHUS, aJUIOTPOIINS, U30TOIHS.
JucnepcHbie cuctemsl. Mctunnbie pacTBopbl. CiocoObl BhIpakeHUsI KOHIEHTPALUU
pacTBOPOB: MAaccoOBas A0Js paCTBOPEHHOI'O BEILIECTBA, MOJISIpHAs KOHLeHTpauus. KomnonHele

pacTBopbL. 307U, TEIH.

Lemoncmpayuu. Moaenn NOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX ¥ METAJUIMUECKUX
KPUCTAIIMYECKUX pemeTok. Dpdext Tunnans. Monenn MOiIeKys H30MEPOB, TOMOJIOTOB.

Ilpakmuueckasa paboma. IIpuroToBiaeHne pacTBOPOB C 3alaHHON MOJISIPHON
KOHIIEHTpaLUEH.

Pacuemmnvie 3a0auu. Berancnenue Macchl (KOJMYECTBa BEIECTBA, 00beMa) MPOAYKTa
peaKru, €Civ JIJIs1 €ro MOJYYEHHU JIaH pacTBOP C ONPEAETEHHOW MacCOBOM J0JIEH HCXOIHOTO
BELIECTBA.

Tema 4. Xumnueckue peakuuu (7 4)

Knaccudukanus XuMHUUeCKUX peakliuii B HEOPraHUYECKOM U OpraHUYeCcKOil XUMUHU.

CKOpOCTh peakiiy, e 3aBUCUMOCTh OT pa3iInyHbIX (PaKTOpOB. 3aKOH AEHCTBYIOLIMX Macc.
Oueprus aktuBanuu. Karanus u karanuzaropsl. OOGpaTuMOCTh peakuuid. XUMHUECKoe
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paBHOBecHe. CMeleHne paBHOBECHS 1O JecTBUEM pa3iinyHbIX (hakTopoB. [Tpunuun Jle
[Tarenbe. [Tpon3BOACTBO CEpHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnexTponuTHyeckas aucconuanys. CHIbHbIC U cIa0ble YIEKTPOIUTHL.

Kucn0THO-0CHOBHBIE B3aMMOAECUCTBHA B pacTBopax. Cpena BOAHBIX paCTBOPOB: KUCIIAs,
HelTpasnbHasi, wenovHas. MonHoe npousseneHue Boasl. Bonopoansiii nokazarens (pH)
pacTBopa.

I'uaponns opraHu4ecKuX U HEOPraHMYECKUX COCIUHEHUN.

Lemoncmpayuu. 3aBUCUMOCTb CKOPOCTH PEAKLIUM OT KOHLIEHTPALMK U TEMIIEPATYPBHI.
Pa3nosxeHue nepokcua BOLOPOIA B IPUCYTCTBUU KaTalu3aTopa.

Omnpenenenue cpelbl pacTBOPa C MOMOILBIO YHUBEPCAIbHOTO HHIUKATOPA.

Jlabopamopnule onvimul. IIpoBeeHre peaknii HOHHOrO OOMEHa /ISl XapaKTePUCTUKU
CBOMCTB 2JIEKTPOJIUTOB.

Ilpakxmuueckasa paboma. BnusHue pa3auuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuuu.

Pacuemmnvie 3a0auu. Beraucnenus macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIyKTa
peaxkuy, eciIM U3BECTHA MAacCa UCXOAHOIO BELIECTBA, CONEPIKALLETO ONPEAEIEHHYIO JOJII0
IIpUMECEH.

HEOPI'AHUYECKAS XUMUA
Tema 5. MeTaibl (6 1)

[TonoxeHne METAIUIOB B NEPUOJANYECKON CUCTEME XMMHUUYECKUX AieMeHTOB JI. U.
MeneneeBa. O01ue cBONCTBA METAIUIOB. DJIEKTPOXUMUYECKUN PsiJT HAIIPSKEHUI METalIoB.
OO6mrre crnocoObl MOTyYSHHsI METAJUIOB. DIIEKTPOJIA3 PACTBOPOB M paciuiaBoB. [loHsTre o
Koppo3uu MeTaioB. CriocoObl 3aIUThl OT KOPPO3UH.

0O0630p METAJIIOB INIaBHBIX MOATPYII (A-rpymi) NepuoIn4eckol CUCTEMbI XMMUUECKUX
3JIEMEHTOB.

00630p MeTaioB M0O60YHBIX noArpymi (b-rpyrin) neproanYecKoil cCuCTEMbl XUMHUYECKUX
3JIEMEHTOB (Me/b, IIUHK, TUTAH, XPOM, JKeJIe30, HUKEIb, IUIATHHA).

CnnaBbl METaIIOB.

Oxcupl ¥ THAPOKCHIBI METAILIIOB.

Hemoncmpayuu. O3HakomiieHue ¢ 00pa3liaMu METAIOB U UX COEMHEHUN.
B3anmoaeicTBe ENOYHBIX U HIETIOYHO3EMENBHBIX METAJUIOB C BOJOW. B3aumoneiicteue menu
C KUCJIOPOJOM U cepoil. DnekTponus pactBopa xjaopuaa Meau(1l). Oneitel mo kopposuun
METAJIJIOB U 3aLUTE OT HEE.

Jlabopamophule onvimul. B3aumojelicTBue LIMHKA U JKeJle3a C paCTBOPAMU KUCIIOT U
mienao4ei. 3HaKkOMCTBO ¢ 00pa3liaMy METaUIOB U UX pyAaMu (paboTa ¢ KOJUIEKLIHAMU).

PacuerHnble 3anaun. PacdyeTsl 10 XUMUYECKUM YPaBHEHMSIM, CBSI3aHHBIE C MaCCOBOM 10JIEN
BBIXO/1a MPOJYKTA PEAaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Tema 6. HemeTrannbl (94)
00630p cBoiicTB HeMeTaI0B. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA TUITHYHBIX
HEMETAaJJIOB.

Oxkcuibl HEMETAIIJIOB U KHCIOPOAcoAepKaliue KUciaoTel. BogopoaHsie coennHenus
HEMETaJIIOB.

Jemoncmpayuu. O6pasipl HeMeTauioB. O0pa3ibl OKCH0B HEMETAIIOB U
KHCTIOpoicoiepkanux kucnot. ['operne docdopa, xiaopa, xKene3a U MarHusi B KUCIOPOJE.
Jlabopamopmuwiii npakmuxym. B3auMOCBsI3b HEOPTAHHYECKUX U OPTaHUUECKIX

coelMHEeHU. Penienre skcnepuMeHTAIbHBIX 3a/a4.

TpeGoBaHus K yPOBHIO MOATOTOBKH BBIIyCKHUKOB
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B pesynbpTaTe nzydeHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JIOJDKCH 3HATH/MIOHUMATh:

* BAXKHEHIINE XUMUYECKUE MOHATHUS: BEMIECTBO, XUMUUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHbIC aTOMHAsi U MOJIEKYJApHAs MaccChl, MOH, aJUIOTPOIUsI, W30TOIbI, XUMUYECKas
cBsi3b, QxN4YJhq, BaJIeHTHOCTb, CTCTNICHb OKHCJICHHS, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00beM, BEIIEeCTBA MOJEKYJSIPHOTO M HEMOJIEKYISPHOTO CTPOEHHUS, PACTBOPHI, SJEKTPOJIHUT U
HEBJIEKTPOJIUT, JICKTPOJIUTHYECKAS AUCCOLUMALIMNS, OKUCIUTEID U BOCCTAHOBUTEND, OKHCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM J(P(EKT peakmuu, CKOPOCTh XHMHYECKOW pEaKluH, KaTajaus,
XUMHUYECKOE paBHOBECHE, VIJIEPOAHBIA CKeleT, (YHKIHOHATBHAS Tpylna, HW30MEpHs,
TOMOJIOTHS;

* OCHOBHBIE 3aKOHbl XUMHH: COXPAHEHHMS MAaCChl BELIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJUYECKUI 3aKOH;

* OCHOBHBIE TEOPUM XHUMHHU: XUMUYECKOW CBS3H, AJIEKTPOIUTUYECKOW IJUCCOLUALINM,
CTPOEHUS OPraHUYECKUX COCIMHEHUI;

* BaXHEHIIME BELIECTBA U MATEPHAJIbl: OCHOBHBIE METAJUIbI U CIUIABBI, CEpHAsA, COJISIHASA,
a30THasi U YKCYCHasl KHUCIOTBI, IIEJIOYH, aMMHUAK, MHUHEpalIbHbIE YyA0OpEHUs, METaH, JTHIICH,
aleTusIeH, OCH30JI, 3TAHOJ, >KHPBI, MbLIA, IJIIOKO3a, caxapos3a, KpaxMmaj, KJeTdaTka, OesKu,
HCKYCCTBEHHbBIE U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIaCTMACCHI;

YMETh:

* Ha3bIBaTh M3yUYEHHBIEC BEIIECTBA 10 TPUBUAILHON WJIM MEKIyHAPOJHON HOMEHKIATYPE;

* OINpENENATh BAJIEHTHOCTb W CTENEHb OKHUCICHUS XHUMHUYECKUX DJIEMEHTOB, THII
XMMHYECKOM CBSI3M B COCAUMHEHMSX, 3aps]l MOHA, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCIMHEHUW, OKUCIUTEIb W BOCCTAHOBUTEIb, NMPHUHAIICKHOCTh BELIECTB K
Pa3JIMYHBIM KJIaCCaM OPraHUYECKUX COCAMHEHUI;

* XapaKTEpU30BaTh AJIEMEHTHl MaJbIX IMEPUOJOB IO HX IOJOKEHUIO B MEPHOIUYECKON
cucreme JI. . Menpaeneena; oOmue XMMAYECKHUE CBOMCTBA METAJLJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUN;

CTpPOEHHE U XMMHYECKHE CBOICTBA U3yUEHHBIX OPraHNYECKUX COEIMHEHUN;

* OOBACHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHHUS, HPUPOAY
XUMHUYECKOW CBSI3M (MOHHOM, KOBAJEHTHOW, META/UINYECKON), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluy U NOJ0XKEHNU XUMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

* BBIMIOJIHATh XUMUYECKHUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKUX
Y OPraHUYECKUX BEILECTB;

* IPOBOAMTH CAMOCTOSITEJIbHBIM TOUCK XMMHUYECKOM HH(pOpMaluu € MCIOJIb30BAaHHEM
Pa3IMYHBIX HCTOYHMKOB (HAYYHO-TIOMYJISAPHBIX M3/JaHUIM, KOMIIBIOTEpHBIX 0a3 JaHHBIX,
MHTEPHET-PECYPCOB);

* HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM JUIsI OOpabOTKM M Mepeauyd XUMHYECKOH
MH(pOpMallMU U €€ MPeICTaBIeHMs] B pa3IN4HbIX (opMax;

UCIMOJIb30BaTh NPUOOpETEHHbIE 3HAHUS M YMEHHUS B MPAKTUYECKOH MAEATeNbHOCTH U
ITOBCEJHEBHOM KU3HHU C LENbIO:

* OOBACHEHMs XUMHUYECKUX SBICHHH, MNPOUCXOJAIIMX B TMpHUpoJe, OBITY MU Ha
IIPOU3BO/ICTBE;

* OIpEeAeNcHUs] BO3MOXKHOCTH TNPOTEKaHUS XMMHMUYECKUX IIPEBPAIICHUN B Pa3IMYHbBIX
YCIIOBUSX U OILIEHKH MX MOCJEICTBUM;

* DKOJIOTMYECKH IPAMOTHOTO MTOBEAECHUS B OKPYXKAIOLIEH Cpene;

* OILIGHKH BIUSHUS XUMHUYECKOIO 3arps3HEHUs OKpYKalolled cpenbl Ha OpraHu3M
YEII0BEKA U IPYTUE KUBBIE OPraHU3MEI,

+ Oe3omacHOro oOpamieHusi ¢ TOPIOYMMH U TOKCHYHBIMH BEIIECTBaMH, J1aOOpaTOPHBIM
o0opynoBaHueM;

* IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHILIEHTPALlUU B OBITY U Ha MPOU3BOJICTBE;
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* KPUTUYECKOU OIEHKU JOCTOBEPHOCTH XUMUYECKOW WH(OPMAIIHH, TOCTYTAOIICH U3
Pa3HBIX HICTOYHUKOB.

Mecto npeamMera B 0a3ucHOM y‘leﬁHOM IJIaHe

®denepanbHbIi 0a3UCHBIN YU4EOHBIN IJIaH I 00IIe00pa30BaTEIbHBIX YUPEKACHUI

poccuiickoi @enepaniuu OTBOAUT HA U3yUeHUE rpeameTa 34 yaca

Pabouas nporpamma paccuntana Ha 34 yaca.

Pacnpez[eneHI/Ie I10 pa3jacjiaM U TEMaM ABJICTCA IIPUMCPHBIM.

KoandyecTBo 4acoB

Bceero 34 u; B Henemro 1 gac.

[11aHOBBIX KOHTPOJIBHBIX YPOKOB 3, 3adyeroB 1 , TectoB 3 u.;

AJIMMHHCTPAaTUBHBIX KOHTPOJbHBIX YPOKOB 1 4.

KAJTEHAAPHO-TEMATHYECKOE IIJIAHUPOBAHUE

Ne Tema ypoka Kosnu JaTa
n/n €CTBO | miaH dakT
4acoB

1 | Atom. XuMudecku#t aneMeHT. U3oTomsl. [IpocThie U cI0XKHbIE 1 06.09 06.09
BelleCTBa

2 | 3aKOH COXpaHeHUA MaCChl BELIECTB, 3aKOH COXPaHEHU] 1 1 11.09
TpeBpallieHUs IHePruy PU XUMUYECKHX peaKLUaxX

3 | [lepuoavyeckuit 3akoH. Pacnipesesnenue 1 18.09
3JIEKTPOHOB B aTOMax 3JIEMEHTOB MaJlbIX
IIepUOoJ0B.

4 | CrpoeHue aToMa. CTpoeHMe 3NeKTPOHHBIX 060104€K aTOMOB 1 25.09
XUMHYECKUX 3JIEMEHTOB

5 | CtpoeHue 31eKTPOHHBIX 060/104EK aTOMOB XMMUYECKUX 1 02.10
3/JIEMEHTOB

6 | BaneHTHOCTb. BajeHTHbIE BO3MOXKHOCTH U pa3Mepbl aTOMOB 1 09.10
XUMHYECKUX 3JIEMEHTOB

7 | [lepuoauyeckuii 3aKoH u [leprognyeckas cucteMa XuMudeckux | 1 16.10
37eMeHToB /I.U. Meneneesa. 3akoHOMEpPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKHX 3/1IEMEHTOB

8 | Xumuueckas cBa3b. MoHHAA ¥ KOBa/JleHTHAs XUMUYecKue cBa3u | 1 23.10

9 | Metannnyeckas U BOJOPOHAs CBA3U 1 30.10

10 | Tunbl KpUCTAIIMYECKUX PENIETOK U CBOKMCTBA BELECTB 1 15.11
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11 | lucnepcHble cuctembl. 0606uieHYe 3HaHK# 110 TeMaM 1 - 3 1 20.11

12 | KOHTPOJIbHAA PABOTA Ne1 «CTPOEHUE ATOMA. 1 27.11
CTPOEHME BEILECTBA»

13 | AHanu3 KOHTPOMbHOM paboThl. CYIHOCTD U KAaccuduKaLus 1
XUMUYECKUX peaKkLui

14 | XuMuyecKoe paBHOBECHE U YCJIOBUSA €T0 CMeLeHHUs 1

15 | PactBopsl. [lucniepcHble CUCTEMBL. 1

16 | Xumuyeckoe paBHoBecue. [Ipunnun Jle larense. [Ipoussogctso | 1
CEPHOM KUCIOTBI KOHTAKTHBIM CIIOCOO0M

17 | dnextponuTnyeckas auccounanus. CuabHble U cliabble 1
3/1eKTpo Tl Cpesia BOAHBIX pacTBOpOB. BosopoHbIM
nokasareJib (pH) pacTBopa

18 | 0GoOleHKe U cucTeMaTH3alKa 3HaHUH 10 TeMe «XUMHYecKue 1
peaKIuu»

19 | KOHTPOJIbHAAl PABOTA N2 «XUMUYECKHE PEAKLIUA» 1

20 | lonoxenue metasnnos B [1CX3 [I. M. Mengeneea. 06mue 1
CBOJCTBA METAJIJIOB.

21 | O6uue cnoco6bl M0yYeHUs METALIOB 1

22 | INeKTpoJIu3 pacCTBOPOB U PacIlyIaBOB 1

23 | 0630p MeTaJJI0B [JIaBHBIX OArpyn (A-rpynn) nepuogudeckod | 1
CUCTeMbl XUMHUYECKUX 3/IEMEHTOB

24 | 0630p MeTaJlI0B I060YHbIX MoArpynn (Bb-rpynn) nepuogudeckor | 1
CUCTeMbl XUMUYECKUX 3JIEMEHTOB (Me/ib, IIMHK, Kese30)

25
OKCH/BI U TUAPOKCU/BI META/JIOB 1

26 | 0630p cBOICTB HEMETA/I0B. OKUCAUTENbHO-
BOCCTAHOBUTEJIbHbIE CBOWCTBA TUIMYHBIX HEMETAJIIOB. 1
BozopoiHble coeiiHe NS HEMETAJI0B

27 | OKcu/bl HEMETA/JIOB U KUCIOPOACOAepKaLle KUCIOThI 1

28 | Amomunuii. Haxoxaenue B mpupoje. CBoiicTBa 1
ATIOMUHUS

29 | Unctpyxrax mo T/b. IPAKTUYECKAA PABOTA Ne2. PEIIEHUE 1
3KCIEPUMEHTAJIBHBIX 3AZIAY 110 OPTAHHYECKOM XMMHH

30 | Unctpyxrax mo T/b. IPAKTUYECKAA PABOTA Ne3. 1
[10JIYYEHUE, COGUPAHUE U PACIIO3HABAHME 'A30B

31 | l'eHeTHyecKas CBSI3b HEOPTraHUYECKUX U OPTaHMYECKUX BelecTB. | 1

32 | 06o6meHye ¥ cucTeMaTU3alys 3HaHu# 1o TeMaM «MeTaJlibl» 1 1
«HemeTasibi»

33 | KOHTPOJIbHASl PABOTA Ne3 «BELIIECTBA Y KX CBOMCTBA» | 1

34 | AHanu3 KOHTPOJIbHOM paboThl. UTOroBbIN ypok 1

[okyMeHT co3aaH B anekTpoHHow copme. Ne 146 ot 09.03.2024. NcnonHutens: Mapkosa H.H.
Ctpanuua 6 n3 9. CtpaHuua cosgana: 09.03.2024 10:48

g SIEKTPOHHbIIA
¥ TATAPCTAH



I[lnanupyemMblie pe3yibTaThl 0CBOCHUSA NMPOrpamMmepl od0yyawmmxess 11-M KJaccos

B pesyabrare uzyuennusi xumnu B 11 kiiacce Ha 0a3060m ypOBHe YUHEHUK J0JIZKEH:
3HATH/IOHUMAThH

L4 poib xumuu 6 ecmecmeo3Hanuu, ¢ CBA3b C IAPYIrUMH CCTCCTBCHHBIMU HAyYKaMW,
3HA4YCHUE B )KU3HU COBPEMCHHOTI'O O6H_ICCTBa;

J 6ajicHenue Xumuyeckue NOHAMUA: BEIECTBO, XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB U MOJIEKYJI, MOH, PaJUKaJl, AJUIOTPOIINs, HYKIUABI U U30TOIIbI, aTOMHBIE S-,
p-, d-opOuTtany, XUMHYECKas CBs3b, SJIEKTPOOTPULATEIBHOCTb, BaJEHTHOCTb, CTENEHb
OKHCIICHHs, TUOpuaM3anus opOuTaned, MpPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA O00BEM, BELIECTBA MOJIEKYJISPHOTO M HEMOJEKYJSPHOTO
CTPOCHHUsI, KOMIUJICKCHBIE COCAVHEHUS, IUCIEPCHBIE CHUCTEMBI, WMCTHUHHBIE PaCTBOPBHL,
JNEKTPOIMTUYECKAsT JUCCOLMALMA, KHCIOTHO-OCHOBHBIE PEaKLUU B BOJIHBIX pacTBOpax,
TUAPOJIN3, OKUCIECHUE U BOCCTAHOBIICHHE, JJIEKTPOJIU3, CKOPOCTh XMMHYECKOW pEaKvH,
MEXaHU3M peaklMH, KaTaiu3, TemIoBol »PQPeKT peakuuu, OHHTAIbNUA, TEIUIOTa
0o0pa3oBaHMsl, SHTPONUS, XMMUUECKOE PaBHOBECHE, KOHCTAHTa PAaBHOBECHS, YIJIEPOJIHBIM
CKeNleT, (YHKIMOHAJIbHAs TIpyIIa, IOMOJOIHs, CTPYKTypHass U IPOCTPAaHCTBEHHAs
U30MEpHsl, UHIYKTUBHBIA U ME30MEPHBIH 3((EKThI, 21eKTpodui, HyKIeO(pH, OCHOBHBIE
THUIIBI pEAaKLUI B HEOPTaHUYECKOW U OPraHUYECKON XUMUM;

. OCHOBHbIE 3AKOHbl XUMUU: 32aKOH COXPAHEHHUS MAacCChl BEIIECTB, MEPUOAUYCCKUN 3aKOH,
3aKOH MMOCTOSHCTBA COCTaBa, 3aKOH ABOraapo, 3aKoH ['ecca, 3aKOH JAEHCTBYIOIIMX Macc B
KHHETHKE U TEPMOIMHAMHUKE;

J OCHOGHble meopuu Xumuu: CTPOCHUS aTOMa, XUMUYECKOU CBA3H, DIEKTPOIUTUYECKOU
JUCCOLMAIIMY, KHUCIOT U OCHOBaHHUI, CTPOEHMSI OPraHMYECKHUX COEIMHEHUH (BKIOYas
CTEPEOXMMHUIO), XUMHUECKYIO KHHETUKY U XUMHUYECKYIO TEPMOANHAMUKY;

. Knaccugpukayuio u HOMeHKIamypy HEOPraHMIECKUX U OPTaHMYECKUX COSTUHEHHIA,
. RpUpoOOHble UCMOYHUKU YTTIEBOJOPOIOB U CIIOCOOBI UX MEpepadboTKH;
. eeuiecmea u mamepuasl, WUPOKO UCROJIb3yeMble 8 NPAKMUKe: OCHOBHbIE METAUIbI U

CIIaBbl, TpaduT, KBapIl, CTEKIO, IIEMEHT, MUHEpaJIbHBbIC YNOOpEHUs, MHHEpAJIbHbIE WU
OpraHWYECKHUe KHUCIOTHI, IIENOYH, aMMHUAK, YIIeBOAOPOAbI, (EHOJ, aHWIMH, METaHOI,
ATAHOJI, ATHJICHTJUKOJb, TIUIEPUH, (QOopManbIeru, aleTaibIerull, aleToH, TIII0K03a,
caxaposza, Kpaxmal, KJeTyaTKa, aMHHOKHUCIOTBHI, O€lIKH, HWCKYCCTBEHHBIE BOJIOKHA,
Kay4dyKH, IUIACTMACCHI, KUPbI, MbLJIa U MOIOIIIUE CPEICTBA;

YMETH
L4 Ha3bleambU3yUCHHBIC BCIICCTBA 110 ((TpHBHMBHOﬁ» u MC)KZLYHaPOHHOﬁ HOMCHKIJIaTypaM;
L4 onpe()eJmmb: BAJICHTHOCTb W CTCIICHb OKUCJICHUSA XUMHUUYCCKUX 3JICMCHTOB, 3apd] HOHA,

TUII XUMHYECKOU CBsA3U, MPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI, THUII KpHCTaHHH‘IeCKOﬁ
PCHICTKH, XapaKTCp CpCAbl B BOJHBIX PpaCTBOpAX, OKHCIUTCIbL U BOCCTAHOBUTCIIDb,
HaIpaBJICHUEC CMCHICHUS PAaBHOBECHUA IO BJIIMAHUCM Pa3JINYHBIX q)aKTOpOB, HU30MEPBI U
TOMOJIOTHY, MPUHAJICIKHOCTD BCIICCTB K PA3JIMYHBIM KJIaCCaM OPTaHUYCCKUX COeﬂHHCHHﬁ,
XapaKTEp B3aMMHOI'0 BJIIMAHHA aTOMOB B MOJICKYJIaX, TUIIbI peaKI_[I/II\/’I B HGOpFaHH‘IeCKOﬁ n
oprT: aHUYECKOH XHUMHU,

HCHOJIB30BaATH HpP[OﬁpeTeHHble 3HAHUA U YMCHHUA B HpaKTquCKOﬁ ACATECJIbHOCTH U
HOBCCI[HeBHOﬁ KU3HU 1JIA:
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L4 MMOHUMAaHUs TJI00AIbHBIX HpOG.HGM, CTOAINUX TMEPCHd YCIOBCUCCTBOM: 3JKOJOTMYCCKHX,
OHCPIr€THYCCKUX U ChIPHEBBIX,

° 00BACHEHUST XUMHUYECKUX ﬂBJ‘IGHI/Iﬁ, IIPOUCXOOAIINX B ITPUPOIC, 6LITy 1 Ha IPOU3BOJCTBC,
° OKOJIOTHYCCKHU I'PaMOTHOT'O ITIOBEACHUA B 0pr>1<a}0mel71 cpence.
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Jluct cornacoBaHus k gokymeHTy Ne 146 ot 09.03.2024
MHnunaTop cornacoBanus: Mapkosa H.H. dnpektop
CornacoBanune nanyumnposaro: 09.03.2024 10:48

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo

1 Mapkosa H.H. 09.03.2024 - 10:48
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