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HHOACHUTEJBbHAA 3AIINCKA

[TporpaMma 37€KTUBHOTO Kypca «XUMUS: TEOpHUs ¥ IPAKTHKA» HA YPOBHE CPETHETO OOIIETO
oOpa3oBanus pazpaborana Ha ocHoBe DenepanbHOTO 3aK0oHa OT 29.12.2012 Neo 273-D3
«O6 oOpazoBanun B Poccuiickoit dDepepanun», TpeOOBaHHWN K pe3yabTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTeNbHON MporpamMmbl cpemanero obmero obpazoanus (POII COO),
npeiacTaBieHHbIX B DenepanbHOM TOCYIapCcTBEHHOM oOpaszoBarensbHoM cranaapte COO, ¢
yuérom KoHnenmuu mnpenonaBaHus y4eOHOro mpeaMmera «XuUMHUS» B 00pa30BaTEIbHBIX
opranmzanusax Poccuiickoit  ®enepanuu, peaqu3ylOUIMX OCHOBHBIE 0Opa3oBaTebHbIC
IPOrpaMMbl, M OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pas3BUTHS BocnuTaHus B Poccuiickoit
®Oenepanun Ha iepuo 10 2025 roga» (Pacnopspkenue [IpaBurensctea PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY mMOAXOAOB K pa3pabOTKe MPOrpaMMbl IO 3JIEKTUBHOMY KypCy XUMHUH, K
OTIpeIeNIeHUI0 O0IIel CTpaTerui OOY4YEHHs, BOCIUTAHUS U Pa3BUTHS 0OYUaAIOIIMXCS CPEICTBAMHU
yaeOHoro mpenmera «Xumusa» a1 10-11 kmaccoB Ha 0a30BOM  YpOBHE COCTaBHIIM
KoHuentyainbHble nonoxkeHuss @PI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, coaepKaHus,
pe3ynbTaToB 00y4YeHHs ¥ TPeOOBAaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHe, TOJydaeMO€ BBIMYCKHUKAMHU  00I11e00pa3oBaTeIbHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThl0 MX o0pazoBaHHOCTH. OHO  CIIYXHT
3aBepLIAIOIIMM ITallOM pPEATU3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LIETOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHusl. DTH IICHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUST MHUPOBO33PEHUS M OOIIEH KyJIbTYyphl YeIOBEKa, a
TaK)Ke IKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie.
Heo6xoaumocTh anektuBHOTO Kypcea i ydammxcst 10-x u 11-x kiraccoB «XuMuUst: Teopust 1
MPAKTHKa» 00YCIOBJIEHA TEM, YTO B COOTBETCTBUU C OA3UCHBIM yUEOHBIM TJIAHOM CPEIHETO
(momuOTO) 00ITIETO 00pa30BaHM XMMHH 32 2 T0/1a BBIIEISETCS Beero 68 yacoB. B conepxanun
Kkypca xumun B 10-11-x kiaccax npeacTaBieHbl TOIBKO OCHOBONOIATAIONINE XUMUYECKUE
TEOPETUYECKHE 3HAHUS, BKIIIOYAIOIINE caMble o0mmue cBeneHus. [loBepXxHOCTHOE N3yueHune
XUMHUH He 00Jeryaer, a 3aTpyaHseT ee ycBoenue. OCOOEHHOCTBIO JAHHOTO Kypca SIBISETCS TO,
YTO 3aHATHA UAYT MApaUIeIbHO ¢ U3yUYeHHEM Kypca opranndeckoid xumuu B 10-om kiacce, u ¢
u3yyeHneM Kypca obuieit xumun B 11-oM kimacce. 910 1aéT BO3MOKHOCTh TOCTOSIHHO
MOCJIEI0BATENbHO YBSI3bIBaTh YUEOHBIN MaTepHrall Kypca ¢ OCHOBHBIM KypCOM, a y4aluMCs
nosydaTh Oosiee MpoYHbIe 3HaHUA 10 npeaMeTy. [IporpamMma Kypca mocinyXut Jis
CYIIECTBEHHOTO yIIIyOJIeHHS U paCIIMPEHUs 3HAHUN TI0 XUMUH, HEOOXOIUMBIX IS
KOHKPETH3AI[MH OCHOBHBIX BOIIPOCOB OPTaHUYECKOM, 0OIIIEH 1 HEOPTraHNUECKON XUMUU U TS
00LIEero pa3BUTHSI YUEHHUKOB.

[Tporpamma y4eOHOTO (3JIEKTUBHOI0) Kypca 0OecIeurBaeT: yJOBICTBOPEHUE UHIUBUAYAbHBIX
3alpoOCOB OOy4YaIOMIMXCS; 00IIe00pa3oBaTeNbHYI0, OOIMIEKYJIBTYPHYIO COCTaBISIONIYIO TIPU
NOJYyYeHUU CpeAaHero oOmiero oOpa3oBaHUs; pPa3BUTHE JIMYHOCTH OOYYAIOLIMXCS, MX
MMO3HAaBAaTCJIIbHBIX HWHTCPECCOB, HHTGHHCKTY&HBHOﬁ u HCHHOCTHO-CMBICHOBOﬁ C(bepbl; pasBUTHUC
HaBBIKOB  CaMOOOpa30BaHUS M  CaMOINPOCKTHUPOBAHMA; yIIIyOJeHHe, pacIIMpeHHe |
CUCTEMaTu3aluro 3HAaHUHA B BBI6paHHOI\/’I o0JacTu HAay4YHOI'O 3HaHHA WKW BUJA ACATCIBHOCTH,
COBEpPILIEHCTBOBAHME HMMEIOLIETOCs M MPHOOpETEeHNE HOBOTO OTIbITA MI03HABATEJIBbHOM
JeSITeIbHOCTH, MPO(ecCHOHATbHOTO CaMOOTIpeIeNIEHUsT 00yUJarOIIUXCsl.



OcHoBHasi meJIb U3yYeHUS y4eOHOTO (IJIEKTHBHOTO) Kypca « XMMHSI: TeOpHUs U
NMPaKTHKA»

dbopMupoBaHUEe MPEACTABICHUN O XMMHUECKON COCTABIISAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa, OBJIaJICHNE BAKHEUITUMU XUMUYECKUMHU MMOHATUSIMH, 3aKOHAMU U TCOPHUSIMH.

Ocnoenvie 3a0auu.

-OBJIaICHUC MCTOAAMU HAYYHOI'O IIO3HAHUSA JIA OOBSICHEHMS XHUMHUYECKUX SIBJICHUH M CBOWMCTB
BCIICCTB, OLUCHKU POJIM XMMHU B PA3BUTUHU COBPCMCHHBLIX TEXHOJIOTUI H MOJIY4CHHU HOBBIX
MaTCpHraIOB,

-BOCIIMTAaHUC y6C)KI[CHHOCTI/I B IIO3UTHUBHOM poJin XUMHUH B KU3HU COBPCMCHHOI'O O6IJ.I€CTBa,
HCOGXO,I[I/IMOCTI/I I'PAaMOTHOI'O OTHOIICHUS K CBOCMY 310POBbBIO U 01<py>1<a}01uel71 cpeac;

-IIPUMCHCHHUC TTOJTYUCHHBIX 3HAHHI JUIA 0e30IaCHOI0 UCHOJIH30BaHUS BCIICCTB U MaTCpUajioB B
6I)ITy, CEIIbCKOM XO3SIMCTBE M Ha IMPOU3BOACTBEC, pCHIICHUA MMPAKTUYCCKUX 3a1a4 B HOBCGILHCBHOfI
JKU3HU, TPCAYHPCIKICHUA HBJ'IGHPIfI, HaHOCAIIHUX BPCA 3A0POBbIO YCJIOBCKA U OKp}I)KaIOH_Ieﬁ cpeac.

[Iporpamma MpeayCMaTpUBaET obecrieueHue 00111600pa30BaTENHHOM u
OOLIEKYIbTYpHOM NOArOTOBKHU yuamuxcs. [IporpamMMa mo3BossieT pacKpbITh BEAYIINE UJIEU U
TEOPUH XUMHUYECKON HayKH, (POpMUPYIOIIME MUPOBO33PEHUE yyaIluXcs — 3aKOH COXpaHEeHUs
Macchl 1 3Heprun, [lepuonnyecknii 3axou J1. . Menneneesa, Teopruss XUMHUYECKOTO CTPOCHUS
OpraHMYEeCKHUX BewecTB, Teopus pactBopos. llomydyeHHbIe 3HaHMS CO3JAIOT YCIOBUS VIS
MOHMMAHUS 3aBUCUMOCTU CBOMCTB BEIIECTB OT COCTaBa U CTPOEHHS; OOYCIOBIEHHOCTb
IIPUMEHEHHs BEUIECTB HUX CBOMCTBAMM; MAaTEpPUAIBHOE €AMHCTBO HEOPraHUYECKHX W
OpraHMYECKHUX BEILECTB; BO3PACTAIOLIEH pOJM XHMUU B CO3JaHUM HOBBIX JIEKapCTB M
MaTEepUajoB, B )KOHOMUHU CBIPbS, OXPAHE OKPY>KAIOIIEH CPEIbI.

Conepxanue [Iporpammel pa3paboTaHO B COOTBETCTBUU C TPEOOBAaHUSIMHU COBPEMEHHOM
TUAAKTUKA ¥ BO3PACTHON TICUXOJIOTHH W HApPaBIEHO Ha pelIeHue 3a1a4 o GopMUPOBAHUIO ¥
yyaluxcs HayyHOTO MHPOBO33PEHHUS, OCBOCHMS OOILEHAyYHBIX METOJOB IO3HAHUS,
MPAKTUYECKOTO TPUMEHEHHUS IIOJYYEHHBIX 3HAHUM, CO3JaHHUE MEKIIPEIMETHBIX CBI3E€U C
npeaMeTamMu 00s1acTell MaTeMaTHYeCKUX U TYMaHUTApHBIX HayK.

[Tporpamma yueOHOro (3JIEKTUBHOI0) Kypca «XMMMSA: TeOPHUs U MPAKTUKA» MPEACTaBlIeHa
CJIEIYIOIINM COJIEPKaTeIbHBIMU KOMIIOHEHTaMU:

- Beegenue;

- YTII€eBOA0OPOIBI;

-Kucnopoacoaepskaiiye opraHn4ecKrue BEIecTBa; ~A30TCOIepKaIe OPTaHUYECKUE BEIECTBA;
-Ctpoenue aroMa u nnepuoauueckuii 3axkoH .M. Menaeneesa;

-CTpoeHue BeIlecTBa;

-XUMUYECKHE PEAKIINH;

-BelecTra 1 uX CBOMCTBA;

-XHMUS B 5KU3HU OOIIECTBA.



B y4ueOHOM 1utaHe IIKOJBI 3JEKTUBHBIA Kypc «XHMHUS: TEOPHS U MPAKTHKA» SBISIETCS YaCThIO
yuebHoro miaHa, popMupyeMasi ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUN U OOecreurnBaeT
peaM3annio HHIUBUAYATbHBIX TOTPEOHOCTEH 00yUatOIuXCsl.

OOmiee 4nca0 YacoB, OTBEAEHHBIX IS M3YYEHHUS Kypca, Ha 0a30BOM YPOBHE CpEIHEro
ob1ero odpazoBanus, coctaisieT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Heneno), B 11 kinacce
— 34 gaca (1 4ac B HeZIEN0).



COJAEPKAHUE OBYUYEHUA

10 KJIACC

OPI'AHNYECKASA XUMUA
1.BBEJAEHMUE - 6 4

Tewma 1. Ponb oprannyueckux BemecTB B okpysxkaromieM mupe. [Ipakruaeckas padora Nel (mo
BbIOOpY) «KauecTBeHHOE OIpeiesieHue yriepoa 1 BOJIOPOo/ia B yIIAKOBOYHBIX MaTepHaiaxy,
«IlonydyeHne CUMITIATUYECKUX YEPHUIII U3 TUIIEBBIX TPOJTYKTOBY.

Tema 2. Teopus crpoenus opranudeckux coequHennii A.M. bytieposa. Pons A. M. bytneposa B
pa3BUTHE POCCUMCKON HAYKH.

Tema 3. Kimaccudukanus opranndeckux coeauneHnin. Kimaccupukanmss XuMUYecKiX peakiuil B
OpraHUYEeCKON XUMUHU.

Tewma 4. I3omepust opraHudecKux coenrnHeHni. OCHOBBI HOMEHKJIATYPBI.

Tema 5-6. BeiBo pocTeHIINX U MOJIEKYISAPHBIX (HOPMYJT OPraHUYECKHX BEIECTB.

[IpakTuKyM MO pelIeHHIO 3a1a4.

YI'JIEBOAOPOABI — 10 4y

Tema 1 .Ilpenenbuble yriueBogopoabl. [IpakTHKYM 1O COCTaBICHUIO CTPYKTYPHBIX H30MEPOB U
OCHOBaM HOMEHKJIATYpBHl.

Tema 2 . XapaktepucTrka npeaenbHbIX yriIeBOJ0POIOB.

Tema 3 . [IpakTUKyM IO pemICHHIO 3a/1a4. BBIBOI MOJIEKYISPHBIX (POPMYIT OPTraHUYECKHUX BEIIECTB
10 IPOJYKTaM CrOpaHusl.

Tema 4-5 CpaBHUTEIbHAS XapaKTEPUCTUKA HETIPEAEIbHBIX yrieBoaopooB. Poins M.U. Kyueposa
u B.B. MapkoBHUKOBA B U3y4YE€HHUU CBOWCTB HENPEIAEIbHBIX YTIE€BOAOPOIOB.

Tewma 6 . OGacTu MPUMEHEHUS HEMPECIIBHBIX YTIICBOIOPOIOB. MIcTOpHs IPUPOTHOTO KaydyKa.
Cepreii BacunneBuu JlebeneB 1 ero BKJIa B CO3/IaHUE CHHTETUYECKOTO KayyyKa.

Tewma 7 . Ilpaktuueckas padota Ne 2 «[loydueHue yriieBoopoI0B H3ydeHUE

WX CBOKMCTB (3THJICHA)»

Tema 8 .CpaBHHUTEIbHAS XaPAKTEPUCTUKA IIUKINIECKUAX YTIEBOIOPOIOB.

Tema 9 .IlpakTHKyM IO OCYIIECTBIIEHHUIO LIENIOYEK MTPEBPALLEHUI C yYaCTUEM YIVIEBOJOPOJIOB.
Tema 10 . IlpupoHbIe HCTOYHUKHU YTIIEBOJIOPO/IOB.

KUCJIOPOACOAEPKAIINME OPTAHUYECKHUE BEIHIECTBA -13 4

Tema 1. XapakTepuctuka CUpTOB.

Tema 2. IIpaktuueckas padora Ne 3 «KauecTBeHHBIE peaKLIUU HAa CIIUPTHI»

Tema 3 . CpaBHUTEIbHAS XapaKTEPUCTHKA CITUPTOB U (PEHOIIOB.

Tema 4.CpaBHuTENbHAS XapaKTEPUCTHKA aJIbAECTUI0B U KETOHOB

Tema 5.XapakrepucTuka KapOOHOBBIX KHCIIOT.

Tema 6 . [IpakTrueckas padota Ne 4 «CBoiicTBa KapOOHOBBIX KHUCIOT»

Tema 7. XapakTepucTuka cI0KHbIX 3pupoB. JKupsl 1 Macnia.

Tema 8. [IpakTrueckas padora Ne 5 «OneHka cTeneH! HenpeaeaIbHOCTH KUPOBY.

Tema 9. CunreTndeckue Moromiue cpeactsa. [IpakTudeckas padota Ne 6 «Y najieHne sKUpOBBIX
3arps3HEHUH pa3IMYHBIMHU CIIOCOOAMI

Tewma 10.Xapaktepuctuka yrieBonoB. [Ipaktuueckas padota Ne 6 «OOHapyKeHHE TITIOKO3BI B
Aarojax, PpyKTax 1 OBOIIAX.

Tema 11 . MckyccTBEeHHBIE 1 CUHTETHYECKHE BOJIOKHA. [IpakTiueckas paboTa

Ne 5 «PacniozHaBaHHE BOJIOKOH

Tema 12 . B3anMOCBSI3b YTIIEBOIOPOJIOB M KUCIOPOICOACPIKAIIMX OPTaHMUECKUX BEIICCTB.
[IpakTKyM 110 OCYILIECTBIEHUIO LIENOYEK MPEBPAILIECHUN.

Tema 13 .Pemenue 3amaq Ha BBIBOJ (POPMYIT KUCIIOPOICOSPIKAIIIX OPTaHUIECKUX BEIIECTB



A30TCOAEPKAINME OPTAHUYECKHUE BEIIECTBA —54

Tema 1.XapakTepucTuKa aMHUHOB.

Tema 2. Apomarnueckue amunbl. Posis H.H. 3uHuHa B OTKpBITHN HOBBIX JIEKAPCTBEHHBIX
BELIECTB U KpaCUTEIIEH.

Tema 3 AMHUHOKHCIIOTHI — aM(OTepHbIE OpraHNYecKue BemecTa. MickyccTBeHHAs U
CUHTETHYECKAs IUILA.

Tema 4 benku u (hepMeHTHI, UX POJIb B MPOLIECCAX KUZHEACATEIbHOCTU. HyKIIenHOBBIE KUCIOTHI
U )KU3Hb.

Tema 5 B3aumMocBs3b OpraHMuecKux BelecTB. [[pakTHKyM MO OCYIIECTBIECHUIO LIENOYEK
MPEBPAILICHUH.

Tewma 6 Perenue 3aa4 Ha BEIBOJ (POPMYIT a30TCOAEPKAIINX OPTAHUYECKHUX BEILIECTB.

11. KITACC

CTPOEHUE ATOMA U IEPHOJUYECKHNM 3AKOH JI.1. MEHJIEJIEEBA - 3 u

Tema 1. ATom — cnoxxHas yactuna. CoctaB aTOMHOTO sijipa

Tema 2. DnextpoHHas 00omouka aroma. [[pakTHKyM 10 COCTaBIICHUIO SJICKTPOHHBIX
ANIEKTPOHHO-Tpadudeckux GopMyl aTOMOB HJIEMEHTOB OOOYHBIX MO PYIIIT

Tewma 3.[lepuoanueckuii 3aK0H U MEPUOANUECKAST CUCTEMA XUMHUYECKUX IJIEMEHTOB
JI..Menneneea. [IpakTHKyM 110 YCTaHOBJIEHUIO 3aBUCIMOCTH CBOWCTB DJIEMEHTOB OT
CTPOCHUSA UX aTOMOB

CTPOEHME BEHIECTBA —8 4

Tema 1 .IlonsTre o xuMudeckoii cBsa3u. KoBaneHTHast U MOHHAS CBSA3H.

Tema 2.Metamueckast 1 BOJIOPOIHAs CBA3U. ApXUTEKTypa MoJiekyd. Jlaboparopnas pabora
«KoHcTpynpoBanue Mojiesneil MoIeKy (¢ UCIIOIb30BaHUEM IIaPOCTEPKHEBBIX MOJEINEH HIn
KOMITBIOTEPHBIX TIPOTPAMM).

Tema 3.BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO  CTPOCHHSI.
Kpucrannuueckue pemerku. [IpencraBienne aMeKTpOHHBIX TPE3EHTALHI.

Tema 4.Heopranuueckue u OpraHMYecKHUenoanuMepsl.  buonomanmepsl.
[IpakTuueckas padora Ne6 «Pacrno3zHaBaHue m1acTMacc U BOJIOKOH».

Tewma 5. [Ipaktuueckas padota Ne7 «Ilomydenne, coOnpanue u pacro3HaBaHUE Ta30BY
(xucnopoja, BOIOPO/1a, YIJIEKUCIIOro ra3a, aMMHaKa).

Tema 6./lucnepcusie cucteMbl. Komtonas! (3o01u u renu). Yuctsle Bemecta u cmecu. Cocras
cMmecel. Pasnenenne cMecen.

Tema 7-8 .IlpakTuKyM IO pacueTy MacCOBOH M 0OBEMHOM J10JIel KOMITIOHEHTOB CMECH.

XUMHUYECKHUE PEAKIIUUA - 11 4

Tema 1.Ilpuuunel MHOTOOOpa3Us BEIIECTB. Amnnorponus. M3omepus.
[IpakTuKyM 10 COCTaBICHUIO H30MEPOB OPTaHNYECKUX COETMHEHUH.

Tewma 2. [Ipu3Haku U yCIOBHS TPOTEKAHUS XUMUUYECKUX pEaKIUi. 3aKOH COXpaHEHHUS MacChl
BenlecTB. Kiaccupukanys XuMHUECKUX PEaKIIHii.

Tema 3.0OKuCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B HEOPTaHUYECKON U OpraHU4YeCcKOi
xumud. [IpakTukym o paccranoBke K03(h(pHUIIMEHTOB METOAOM JIEKTPOHHOTO OajlaHca.
Tema 4.CxopocTb XuMHUUYECKON peakiunu. GakTopsbl, BIUAIONINE HA CKOPOCTh XMMHUYECKOM
peaknuu. JlaboparopHas paboTa «3aBUCHUMOCTh CKOPOCTH T€TEPOTEHHBIX XUMUYECKUX PEaKIIUi
OT KOHIIEHTPALIUH PAaCTBOPA, TEMIIEPATYypPhI, IUIOMIAIN IOBEPXHOCTH TBEPJOTO BEIIECTBAY.
Tema 5. OO6patuMocTh peakiuii. XUMHUECKOE PAaBHOBECHE U CIIOCOOBI €0 CMEIIEHUS.
BosmoxnHocTn npuMenenus npuniuna Jle [llatense B pa3nuyabix cepax KU3HH.



JIaGoparopHas pabota «CMenieHne XUMHYECKOTO PAaBHOBECHSI ITPH U3MEHEHHH KOHIICHTPALluu
pearupyronmx BelecTB» (Ha IpUuMepe peakliiy MeX/1y pacTBOpaMHU pOoAaHM 1A Kalus U XJI0puIa
xenesa (11).

Tema 6. Teopust aneKTpoIUTHYECKON nucconmanuu. JlaboparopHas pabora
«DJIEKTPONPOBOIHOCTh PACTBOPOB KHUCJIOT, IIEJI0UEH U COJIEH».

Tema 7. KucnoTsl, OCHOBaHUS, COJIM B CBETE TEOPUH IIEKTPOIUTUUECKOM THUCCOLIUALINU.

Tema 8.IIpaktuueckas pabora Ne® «oHHBIE peakIuu B pacTBOpPaX 3JIEKTPOIUTOB.
DKCrepuMEHTAIbHOE PEIICHUE 3a70au».

Tema 9.Boja xak qumosns. Oco6eHHOCTH (PU3MYECKUX ¥ XUMHUECKUX CBOMCTB BOJBI. POsTb BOJIBI
B XMMHUYECKHUX PEAKIMSIX U )KU3HEIEATEIbHOCTH KUBBIX OPraHU3MOB.

Tema 10.I'uiponu3 HeOpraHUYECKUX U OpraHMYECKUX coequHeHni. Cpena BOAHBIX pacTBOPOB.
[IpomblneHHOE 3HaYeHHE MpolieccoB ruaponusa. Jlaboparopuas padota «Onpenenenue cpesl
PacTBOPOB € TIOMOIIBIO0 YHUBEPCATBHON HHIMKATOPHOW Oymaru, pacTBOpOB JIAKMyca U
dhenondTanenHa.

Tewma 11.XuMuyeckue UCTOYHUKU TOKA. INEKTpoJn3. [IpombliiieHHOE 3HAaU€HHE MTPOIIECCOB
ANEKTPOIIH3A.

BEIIECTBA U UX CBOMCTBA -9y

Tema 1.Metamnbl. DIEKTPOXUMHUUECKUN PsIT HAMIPSKEHUH MeTaiioB. CriocoObl MOMydeHus
MeTrauioB. Pemenne 3axad no reme.

Tema 2. ®duznyeckue u XUMHUECKHE CBOMCTBAa MeTaiioB. Koppo3us meraminos. ['anpBaHoCTer M,
€€ UCII0JIb30BaHME ISl 3alUThl METAJJIOB OT KOPPO3UH.

Tema 3.Hemeramnsl. CBolicTBa HeMeTaIoB. Bomopoansie coennHeHus HemeTamioB. OKCUab 1
aHTUPUJIbI KApOOHOBBIX KUCIOT. [IpencTaBienne 3eKTPOHHBIX IPE3EHTALUN 110 TEME
«Hemerannsi».

Tema 4. Oprannyeckue U HeopraHuueckrue Kuciaotel. [IpumMenenne Kucior.

Tema 5. Ilpaktuueckas pabota No9 «CpaBHEHHE XMMHUYECKHX CBONCTB COJIIHOM U YKCYCHOM
KHCIIOT».

Tema 6 . Oprannyeckrie ¥ HeOpraHUYecKre OCHOBaHuUs. [IprMeHeHe OCHOBaHH.

Tewma 7.I1paktrueckas padora NelQ «CpaBHeHHE CTOCOOOB MOMYUYECHUS] 1 XUMHYECKUX CBOMCTB
rUApoKcHaa HaTpus u ruapokcuaa meau (I1)».

Tema 8. AMdoTepHbIe OpraHnuecKue U HeopraHuueckue coequHenus. Jlabopatopnas padora
«[TomyueHne ruJpoKcUIa ATFOMUHMS U I0OKa3aTEIbCTBO €0 aM(pOTEpHOCTHY.

Tema 9.IIpaktuueckas padota Ne 11 «Pemienne skcriepuMeHTaNbHBIX 3a]a4 Ha UIEHTU(UKALIHIO
OpPraHUYECKUX U HEOPTraHUUYECKUX COCTUHEHUI.

XUMMUA B )KU3HU OBLHLIECTBA

Tema 1 .Ilpenapatsl ObITOBOI XxuMuK. OXpaHa OKpYXKaroIIe cpeibl, COOMI0ICHUE TPABUIT
HCMOJIb30BAHMUS.

Tema 2. Xumuueckue BemiecTBa B MeauiinHe. Jlaboparopuas padota «lccnenoanue
JIEKapCTBEHHBIX MPENapaToBy («ALETHICATUIIUIOBON KUCIOTE», ACKOPOMHOBOMN KUCIOTE» U
T.1.).

Tema 3. XuMHYECKHE BEILIECTBA B CEIILCKOM XO3SIMICTBE U CTPOUTENbCTBE. [[pruMeHeHne
MUHEPAIBHBIX yIoOpeHuii. Micrmonb30BaHuE CTPOUTENBHBIX CMECEH, pacTBOPHUTENEH, KPACOK,
CILJIABOB H T.II.

Tema 4. Xumudeckasi IPOMBITIUICHHOCTh U TTPO0JIeMa OXPaHbl OKPYKAIOIIEH CPEIbI.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 XMMHUM HA BA30OBOM
YPOBHE CPE/JTHEI'O OBILET'O OBPA30OBAHUWA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOIIMMUCS
IIporpaMM CpefHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpPEAMETHBIM M IPEAMETHBIM).
HayuHo-mMeTonnueckoil 0CHOBOM /17151 pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IIPOrpaMM
CpeaHero oo1ero oopa3oBaHus ABJISETCA CUCTEMHO-AEATEIbHOCTHBIA MOJXO0I.

B CcOOTBETCTBHM € CHUCTEMHO-IEATEILHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS IpeaMeTa «XUMUs» Ha YPOBHE CpellHero oOuiero oopa3oBaHusl BbIIEIEHBI
CIICAYIOLIME COCTABIIAIOLIUE:

-OCO3HaHUE OOYYAIOIIMMHUCS POCCUHCKOW TPaKJAHCKOHW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

-HaJIM4Me MOTUBALIMU K O0YUEHHIO;

-1I€JICHAIPaBJICHHOE Pa3BUTHE BHYTPEHHHMX YOSKICHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEW M UCTOPUUECKUX TPAJULUN 0a30BOM HAYKU XUMUHU;

-TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMM, IMPUCYIIMMU IEJIOCTHOM CHUCTEME XHMHYECKOro
o0Opa3oBaHuS;

-HaJIM4YME€ IPAaBOCO3HAHMSI AKOJIOTMUYECKOM KYIbTYPbl U CHOCOOHOCTH CTaBUTh LIEH U CTPOUTH
KHU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOEHUS MpeaAMeTa «XUMMsD JOCTUTaloTCs B €IMHCTBE y4eOHOH
U BOCHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C T'YyMaHUCTHYECKHMMM, COLMOKYJIbTYPHBIMHU,
TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH M HJCaaMH POCCHHCKOTO TPakJaHCKOro oOIIecTBa,
IPUHATHIMU B OOILECTBE HOPMAMU M NpPAaBUIAMU IOBEAEHUS, CHOCOOCTBYIOUIMMHU IpoLieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYArOIIUXCSL.

JIMuyHOCTHBIE pPe3yJbTaThl OCBOCHUS MNpeaMeTa «XHMHUS» OTpaXaroT C(HOPMHUPOBAHHOCTD
OTIbITa M03HABATEIbHON M MPAKTUYECKOW NEATEIbHOCTH 00YYarOIIMXCs MO peaau3aluu MPUHSATHIX
B O0ILIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

-0CO3HaHUs 00YyYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00sA3aHHOCTEH, YBa)KEHUS K
3aKOHY U MIPABOIOPSIKY;

-IIPEJICTaBJIECHHs O COL[MAbHBIX HOPMaXxX U MPaBUJIaX MEXINYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE;

-TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATENLHOCTH IPU CO3AAHUU YUEOHBIX NMPOEKTOB,
peleHnn yu9eOHBIX U MO3HABATEIbHBIX 3a7[a4, BEITTIOJTHEHUH XUMHYECKIX YKCIIEPHMEHTOB;

-CIIOCOOHOCTH TIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apIyMEHThI IPYTUX
P aHAJIM3€ PA3JIMYHBIX BUJIOB yUEOHOMN AESTEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTTUTAHMSI:

-IICHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEUIO OTEUECTBEHHON XUMUM;

-YBa)X€HHsI K ITPOLIECCY TBOPUYECTBA B 001aCTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS! XUMUH,
OCO3HAHMS TOTO, YTO JOCTHXKEHHS HAYKH €CTh Pe3y/bTaT JIUTEIbHBIX HAOIIOCHUHA, KPOITOTIMBBIX
IKCIIEPUMEHTATBHBIX TIONCKOB, TOCTOSIHHOTO TPYy/Ia YYEHBIX U MPAKTHKOB;

-MHTEepeca U M03HaBaTeIbHBIX MOTHUBOB B IOJIYYEHUH U MTOCIIEIYIOIEM aHaIu3e HHPOPMaLUU
0 TIEPEAOBBIX JTOCTIKEHUSIX COBPEMEHHON OTECUECTBEHHON XHUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

-HPaBCTBEHHOT'0 CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;



-CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHbIE C XMMHUYECKUMU SIBICHUSIMH, U IIPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

-TOTOBHOCTH OLIEHUMBAaTh CBOE IMOBEACHUE U MOCTYIKUA CBOMX TOBApUIIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB,;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

-IOHUMaHUS LEHHOCTEW 370pOBOro M 0e30MmacHoro oopasza *KHU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

-co0roIeHus TpaBUJI OE30MacHOr0 OOPAIIeHUs C BEHIECTBAMHU B OBITY, MOBCETHEBHOM
KU3HU U B TPYJIOBOM JESATEIBHOCTH;

-IIOHUMAHUSl [EHHOCTU TMpaBWJI HMHAWBHUIYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
IIOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

-0CO3HAHMS MOCJIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIMTAHHUS:

-KOMMYHUKAaTUBHON  KOMIIETEHTHOCTH B  y4€OHO-HMCCIEIOBATEIbCKONW  JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JNESATEIbHOCTH;

-yCTAaHOBKM Ha aKTUBHOE Yy4YacTU€ B pEUIEHMM NPAKTHUECKUX 3aJad COLUAIbHOU
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJbI);

-MHTEpeca K NPAKTUUECKOMY U3YUYEHHIO Mpodeccuii pa3iuuHOro poja, B TOM YKCie Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

-YBaXXEHUS K TPYLY, JIOJSAM TpyJla U pe3ysibTaTaM TPYA0BOM €A TeIbHOCTH;

-TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUYyaJIbHOM TpaeKTOpUH 00pa3oBaHMs, OyayIiei
npodeccuy M pean3aliui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPeOHOCTEH 00IIIeCTBa;

6) IKOJIOTNYECKOT0 BOCITUTAHUS:

-3KOJIOTUYECKH 11€JIECO00PA3HOr0 OTHOILEHUS K IPUPOJIE, KAaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

-[IOHUMaHUS IJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX IMpOoOieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CPE/BI;

-0CO3HaHUS HEOOXOJAMMOCTH MCIIONBb30BAHMS JTOCTHKEHUI XUMUU JJIS PEUIEeHHs] BOIIPOCOB
palMOHATBHOTO IPUPOIONOIB30BAHUS;

-aKTUBHOTO HEMpPUATHUS JEHCTBUIM, NMPUHOCAIIMX Bpea OKpYXarolled NpUpoAHON cpee,
YMEHHSI TPOTHO3HPOBATh HEONAronpHUsATHbIE SKOJOTHYECKHE MOCIEACTBHS MpeanpUHIMAEMbIX
JENCTBHAN U ITPEAOTBpALIATh UX;

-HAJIMYUS Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KyJIbTYphl, OIMBITA
NEeSTeIbHOCTH  DKOJIOTUYECKOW  HalpaBICHHOCTH, YMEHHS  pPYKOBOJCTBOBaTbCSI HMH B
MO3HABATENbHON, KOMMYHHUKATUBHOM U COITMAILHOM MPakTUKE, CIOCOOHOCTH W YMEHHUSI aKTHBHO
MIPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HIEeHHOCTH HAYYHOr'0 MO3HAHMSA:

-c(hOpMUPOBAHHOCTH MUPOBO33PEHNUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

-MIOHUMAaHUsl CHeMU(UKN XHMHUHM KaKk HayKd, OCO3HaHMs €€ poiau B (OPMHPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU IEJIOCTHOTO MPEICTABICHUS 00 OKpYKaroIieM
MHpE KaK O €JMHCTBE MIPUPOABI U YEI0BEKa, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEN U PELICHUH
pobIeM COXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

-yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU Ui COBPEMEHHOW NMBWIM3ALMU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHWHM HOBOW 0a3bl MaTepHallbHOMN
KYJIbTYpPbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM,



SHEPreTHYECKOM, MUIIEBON U HKOJIOTMUECKOil 6€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIeUeHnN
YCIIOBUH YCIEIIHOTO TPYAA U IKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKIOTO YeHa OOIIECTRa;

-€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHUMaHUs CYIIHOCTH METOJIOB  ITO3HAHWS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IOJy4aeMble 3HAHUS IS
aHaJIM3a U 0OBSICHEHUS SBJICHUIN OKPYKAIOMIETO MUPA U MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS
nenaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE Hay4dHbIX ()aKTOB M MMEIOIIUXCS JaHHBIX C LIEJBIO
MOJTyYEHUS JOCTOBEPHBIX BHIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSTEIbHO UCIIOJIb30BaTh XUMUYECKHE 3HAHUS Ul pelIeHUs MpodeM B
peaNbHBIX KU3HEHHBIX CUTYAIUsX;

-MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JAesITeNIbHOCTH;

-TOTOBHOCTH M CIHOCOOHOCTH K HENpEephIBHOMY O0Opa3oBaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJTyYEHUIO HOBBIX 3HAHU TI0 XUMUHU B COOTBETCTBHUHU C JKM3HEHHBIMU MOTPEOHOCTSIMH;

-MHTEpeca K 0COOEHHOCTSM Tpy/1a B pa3InYHbIX cepax MpoPpecCuOHANBHOMN 1eATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS YIeOHOTO MpeaMeTa « XUMHUS») Ha YPOBHE CPEITHETO
o01mero 00pa3oBaHus BKIKOYAKOT:

-3HAYUMbIe I (DOPMHUPOBAHHSI MHPOBO33PEHHUS OOYUYAIONMIUXCS MEKIUCIUILIMHAPHBIS
(MeXmpeMeTHbIC) O0IIEHAYYHBIC TIOHSATHS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI MUPa U
CHenM(pUKy METOJOB IMO3HAHUS, HMCIONIB3yeMbIX B €CTECTBEHHBIX HAayKax (Marepus, BEIIECTBO,
SHEPIrHus, SIBJICHHE, TPOIECC, CUCTEMa, HAyYHbIHN (DaKT, IPUHITHIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIieI0BaHNE, HAOIIOICHIE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

-YHUBEpCAIIbHBIC Y4eOHbIC IeHCTBUS (TI03HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIC),
obecrieunBaroue GopMupoBaHue (YHKIMOHAIBLHOW T'PAMOTHOCTH M COIMAIBHONH KOMIICTECHIIMU
o0OyJaromuxcs;

-CIIOCOOHOCTh ~ OOYYalONIMXCSl  MCIIOJB30BaTh  OCBOCHHBIC  MEXKIMCIUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS ¥ YHUBEPCAIbHBIC yueOHbIE JCHCTBHSI B TO3HABATEIIFHON U COITUAIBHOMN
MIpaKTHKE.

MeranpeamMeTHble  pe3ybTaThl OTPAKAOT OBJAJICHUE YHHUBEPCAIHHBIMU  yUCOHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBiajeHne YHUBEPCAJbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH AeHCTBUSIMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

-CaMOCTOATENbHO (OPMYIHUPOBATh U aKTyallU3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

-ONpeNeISITh IIeNIM  JISATSIIBHOCTH, 3a7aBas TapaMeTpbl W KPUTEPHH WX JIOCTHIKCHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTHU C MOCTABICHHBIMU LETSIMU;

-MCTIONIb30BaTh TMPH OCBOCHHHM 3HAHWNA MPHUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIICIATH
XapaKkTepHble TMPU3HAKK TIOHATUA W  YCTAaHaBIMBaTh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TIOHATHS JUTISI OOBSICHEHUS OTJCIBHBIX (DAKTOB U SBIICHHIA,

-BBIOMPATh OCHOBAHUS Y KPUTEPHH TSI KIIACCU(UKAIINN BEIISCTB U XUMHUYCCKUX PEaKIN;

-yCTaHABJIMBATH TPUYNHHO-CJICICTBEHHBIC CBS3U MEXIY H3y4aeMbIMHU SBJICHUSIMU;

-CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHBIC, IeTyKTHBHBIC, 10 aHAJIOTUH), BBISBIIATDH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pPACCMATPHUBAEMBIX SIBICHUSIX, (DOPMYIHPOBATH BBIBOABI U
3aKJIFOYEHUS;

-IIPUMEHSATh B TPOIECCe MO3HAHMS, WCHOIb3YeMble B XUMHH CHMBOJIMYECKUE (3HAKOBHIE)
MOJIeTTH, TIPe0OpPa30BhIBaTh MOJICIBHBIC MPEACTABICHUS — XUMUYCCKHI 3HAK (CHMBOJI) JIEMEHTAa,
XuMHUeckas (opMylia, ypaBHEHUE XUMHUYECKON peakluyd — MPHU PEeIIeHUH YIeOHBIX



IIO3HABATENBHBIX U MIPAKTUYECKUX 3a[a4, IPUMEHATh HA3BaHHBIE MOJECIBHBIEC NIPEACTABICHUS IS
BBISIBJICHHSI XapAKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUECKUX PEaKLUM.

2) 6a30BbIe HCCIE0BATENBCKHE TeHCTBHUS:

-BJIaJIETh OCHOBAMH METO/I0B HAyYHOI'O [T03HAHUS BEILIECTB U XUMUYECKUX PEAKIIML;

-popMynupoBaTh LEAM M 3aJa4d  UCCIEAOBAaHMS, WCIOJb30BATh IOCTaBICHHBIE U
CaMOCTOSITENTFHO C(hOpPMYyTUPOBAHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

-BJIaJIETh HABBIKAMU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMUS U IPOBEIACHUS YYEHHUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJIOJaTh 3a XOJOM IIpPOLEcca, CaMOCTOATENbHO
MIPOTHO3UPOBATh €ro  pe3ysibTaT, (OPMYIHPOBAaTH O0OOOLICHHS ¥ BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEI0BaHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O NPOJETAHHOM
pabore;

-IPHOOpETaTh OMBIT YYCHHUUECKOW HCCIENIOBATEIBCKOW U TPOEKTHOM JesTeIbHOCTH,
MPOSIBJISATh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY TIOMCKY METOAOB PEIICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IIO3HAHHUS.

3) pabora c undopmanueii:

-OPUEHTHPOBATHCS B  PA3NUYHBIX HCTOYHMKAX HHGOpManyu  (Hay4yHO-TIOMYJsipHAs
auTepatypa XMMHUYECKOrO  COJEpXaHWs, CIpaBOuHble Iocodus, pecypcsl HMHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHbBIX BUJOB U (OPM IPEICTaBICHUS, KPUTUUECKH OLIEHUBATH
€€ IOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

-(opMynupoBaTh 3ampockl W NPUMEHSTh pa3IMYHble METOJbl IpPU TOUCKE MU OTOOpe
nHpopManuy, HeoOXOAMMOM IS BBIIOJHEHUS YI€OHBIX 3a/1a4 ONPENeIEHHOTO THIIA;

-[IpHOOpEeTaTh OMBIT HCHOJIb30BaHUA HH()OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TIOMCKOBBIX CHCTEM;

-CaMOCTOSTENbHO BBIOMPATh ONTHUMAIbHYIO (DOpPMY NpeAcTaBiIeHUs MH(OPMAIMH (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIbl, PUCYHKHU U IPYTHUE);

-ACIIONIb30BaTh HAYYHBIM SI3BIK B KayecTBE CpEACTBA NpU paboTe ¢ XUMHUYECKOH
uHpopMalre: MPUMEHATh MEXIIpeIMeTHbIe (PU3NUYEeCKUe U MaTeMaTHYeCKie) 3HaKU U CHUMBOJIBI,
(dhopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPECTBA HATJISTHOCTH.

OBnajgenne yHMBepCaJbHBIMA KOMMYHHUKATHBHBIMH JAeHCTBUAMM:

-33/1aBaTh BOIPOCHI O CYIIECTBY OOCYXAaeMOM TEMbl B XOJ€ Iuajnora W/WiIu JUCKYCCHH,
BbICKa3blBaTh /€U, (GOPMYIMPOBATH CBOM  MPEUIOKEHUS OTHOCHTEIBHO  BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

-BBICTYNIaTh C TPE3CHTAlMEH pe3ylbTaTOB IIO3HABATEIIBHOM [EATEIbHOCTH, ITOJTYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON PabOThl MO HCCIIEAOBAHUIO CBOMCTB M3y4aeMBIX BEILECTB, peau3allii y4eOHOTO
npoekTa W (OpMYyJIUPOBATh BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHBIX MHCCIENOBAaHUN MYTEM
COIJIACOBAHUS MO3UIHH B X07e 00CYX/1eHUS 1 0OMEHa MHEHHSIMH.

OBnajgeHne yHMBepCAJbHBIMHU PeryISTHBHBIMH JCHCTBHSIMU:

-CaMOCTOATEIbHO IJIAHUPOBAaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIBHYIO JESTENbHOCTD,
ompenensas e€ LeNd W 3aJayd, KOHTPOJMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHpPOBATH
npeajaraéMblii alrOpUTM JAEUCTBUN TNpU BHIOJHEHUH Y4YEOHBIX U HCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(peKTUBHBINA CIOCO0 MX PElIeHUs ¢ Y4ETOM MOJy4YeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

-OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHalIN3a U CAMOOIICHKH.



NNPEJMETHBIE PE3YJIbTATHI
10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckast XUMUsD OTPAXKakoT:

-c(hOPMUPOBAHHOCTb IPEICTABICHUNH O XMMHUYECKONW COCTABIAIOLICH €CTeCTBEHHO-HAyYHOU
KapTUHbl MHUpA, POJIM XMMHUHU B IIO3HAHUM SBJICHUU NPHUPOJIBI, B (POPMUPOBAHMM MBILUICHUS U
KYJIBTYPBI IHYHOCTH, €€ PYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM [Tl pEIICHUSTIPAKTUIECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO U IIPUPOTHON Cpene;

-BJIaJICHUE CUCTEMON XMMUYECKUX 3HAaHUI, KOTOpasi BKJIFOUAET: OCHOBOIIOJIATaIOLINE TOHITHS
(XMMHUYECKHIl 3JIEMEHT, aToM, OJJIEKTPOHHAas o000J0YKa aroma, MOJIEKYyJa, BaJCHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaIll€HHast), MOJIb, MOJIIPHAsl Macca, MOJISIPHBIA 00bEM, yIiIepoJHbIi CKeleT, (PyHKIMOHAIbHAsA
rpymnmna, pagukai, U30Mepus, U30Mepbl, TOMOJIOTUYECKH Psijl, TOMOJIOTH, YIJIE€BOAOPOIbI, KUCIOPO]
U a30TCOJEpIKALINE COSAUHEHUS, MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTpOEHUs oprannyeckux seuects A. M. bytieposa, 3akox
COXPaHEHMsI MACChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMUHU; MUPOBO33pPEHUYECKHE
3HaHUS, JIe)KAN[MEe B OCHOBE NMOHUMAHWS NMPUUYUHHOCTH W CHCTEMHOCTH XWMHYECKUX SIBICHUMH,
(aKTOJIOrMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHMH M O€30MaCHOM MCIOJIb30BaHUU
BOXHEUIIMX OPTaHMYECKUX BEHIECTB B OBITY M MPAKTHYECKON JEATEIbHOCTH YEIOBEKA,;

-c(hOpMUPOBAHHOCTb YMEHUH BBIABIIATH XapaKTE€PHbIE IPU3HAKU ITOHATUH, yCTaHABINBATh UX
B3alMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIME IOHSATHS NpPU OINUCAHUM COCTaBa, CTPOCHHUS U
IIpEeBpallleHN OpraHUuYeCKUX COeUHEHHI;

-c(hOPMUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (GOPMYN OpraHUYECKUX BEIECTB U
YpaBHEHUH XMMHUYECKUX PEAKLUI, N3rOTaBIMBaTh MOJEIN MOJIEKYJl OPraHMYECKUX BELIECTB MAJIs
WUTIOCTPALUM UX XMMUYECKOTO M IPOCTPAHCTBEHHOT'O CTPOCHUS;

-c(hOpMUPOBAHHOCTh YMEHHH YCTaHABIMBATH MPHHAUICKHOCTh M3YyYCHHBIX OPTaHUYECKHX
BEIIECTB 10 UX COCTaBY U CTPOCHMIO K ONpeIeIEHHOMY KiacCy/TpyIie COeAMHEHUH (YTriIeBOA0POabI,
KHCIIOPOJI M a30TCOJAEpXKAlllhe COEAUHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMs), JaBaTb UM
Ha3BaHuMs 1O cucremarnueckoii Homenknatype (IUPAC), a Takke NpUBOAWTH TPHBHAIBHBIC
Ha3BaHMs OTIENbHBIX OPraHMYECKUX BEUIECTB (ITUJIEH, NMPONMWJIEH, alleTUJIEH, STUJICHIIHKOIIb,
rIuIepuH, (eHon, ¢GopManmbAerul, ameTanbIeru]l, MypaBbUHas KHUCIIOTa, YKCYCHas KHUCIOTa,
OJIEMHOBasI KUCJIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a, GPYKTO3a, KpaxMall, LEeJTi0103a, TIUIHH);

-c(hOPMUPOBAHHOCTb yMEHHUS ONpPEAEIATh BHUAbI XMMHUYECKOH CBS3M B OPraHUYECKHUX
COEMHEHUSX (OIMHAPHBIE U KPATHBIE);

-c(hOPMUPOBAHHOCTh YMEHHUSI TNPUMEHATH IOJO0XKEHUS TEOPUU CTPOCHMSI OPraHUYECKHUX
BeuiectB A. M. ByrtiepoBa [isi 00bSCHEHUS 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

-c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE U XUMUYECKHE
CBOWCTBA TUIHUYHBIX NpPEJICTABUTENECH pa3IMYHBIX KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STUJICH, TPOIMWJIEH, aneTuiieH, Oyramuen-1,3, merunOyraauen-1,3, OeH30i, METaHOJ, 3TaHOI,
STUJICHIJIMKOJb, TNIMLIEPUH, (EHOJ, aleTalbleru],, MypaBbuHas M YKCYCHas KHCJIOTBHI, TJIIOKO3a,
Kpaxmall, LeJII0J103a, aMUHOYKCYCHAsl KMCII0Ta), WITIOCTPUPOBATh TEHETUYECKYIO CBSI3b



MEXJIy HHUMH YPaBHECHUSMH COOTBETCTBYIOIIUMX XHMMHMYECKHX PEAKLIUN C HCIOJIB30BAHUEM
CTPYKTYPHBIX (OPMYII;

-c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh UCTOYHUKHU YIIIEBOJAOPOIHOTO CHIPbs (HEPTH,
IPUPOJHBIN Ta3, yrojb), CHOCOOBI MX NEPepadOTKM U IMPAKTHUYECKOE HNPHUMEHEHHE IMPOAYKTOB
nepepadboTKH;

-c(hOpMUPOBAHHOCTb YMEHHMH ITPOBOIUTH BBIYUCICHUS 10 XUMUYECKUM YPaBHEHHM (Macchl,
00bEMa, KOIMYECTBA UCXOAHOTO BEUIECTBA WM MPOJIYKTa PEaKIuy M0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJITHOTO U3 UCXOJHBIX BEILECTB WIM IPOAYKTOB PEAKIIUHN);

-chopMHpPOBAHHOCTH YMEHUU BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/JAaX HAY4YHOTO
IIO3HAHUS, UCIIOJIb3YEMbIX B XMMUU TPU U3YUEHUH BEIIECTB M XUMUUECKUX ABJICHUN (HaOuoeHue,
U3MEpEHUE, IKCIIEPUMEHT, MOJEINPOBAHKE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUA AJIs
IPUHATHS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IIPUMEHEHHEM;

-c(hOpPMUPOBAHHOCTh YMEHUH COOJIOAATh NpaBHiia IOJb30BaHMS XUMHUYECKOM MOCynol u
na0opaTOpHBIM 00OPYJIOBAaHUEM, a TAK)KE MpaBUJa OOpAIIEHUsI C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMU 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

-c(hOPMUPOBAHHOCTh YMEHHMH IJAHUPOBATh M BBIIOJIHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpalieHuss OpraHMYeCKUX BEILECTB IPHU HArpeBaHUU, MOJYUYEHHUE STHWIEHA U HM3y4YEHHUE €ro
CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKHUX BEIIECTB, ACHATYpalus OEJIKOB IPU HAarpEeBaHUU,
L[BETHBIE PEAaKLUU OEJIKOB) B COOTBETCTBMM C IIPABUIAMU TEXHHKH O€30MAaCHOCTH IpPU OOpalleHuH
C BEIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBaHHEM, NPEACTABIATh PE3YAbTATHl XUMHYECKOTO
HKCIEpUMEHTa B JOpMeE 3aIMCH YPAaBHEHUI COOTBETCTBYIOLIUX peakUii 1 (POpMYIHPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

-c(hOPMUPOBAHHOCTb YMEHHMH KpPUTHUYECKH aHAJIU3UPOBaThb XUMHUYECKYI0 HH(OpMAILUIO,
[I0JIy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi uHpopMaluu, IHTepHET U apyrux);

-c(OOPMUPOBAHHOCTb YMEHHMH COOMIOJaTh MpaBHJa HKOJOTHMYECKH —LEeJIeco0Opa3HOro
MIOBE/ICHUS B OBITY U TPYAOBOH JESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY KaIOIIEH
IIPUPOJHON Cpenbl, OCO3HABATh OMACHOCTb BO3JEHCTBUS HA JKMBBIE OPraHMU3MBI ONPEAEIEHHBIX
OpPraHMYECKUX BELIECTB, MOHMMas cMblca nokazarens [1JIK, moscHATP Ha mpumepax crocoObl
YMEHBILIEHUS U NPEJOTBPAILEHUS UX BPEAHOIO BO3AEHCTBHUS Ha OPraHU3M YEJIOBEKA;

-1l 00yYaromMxcsi ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS: YMEHHE HIPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XUMUYECKUX SIBICHUI.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHudeckasi XMMHs» OTPAKAIOT:

-C()OPMUPOBAHHOCTH TIPEACTABJICHUI: O XUMUUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMUU B TO3HAHUU SBJICHUA TPUPOJIbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJBTYPbI JUYHOCTH, €€ PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JIJISl PEIICHHUSTTPAKTUYECKHIX
3a/1a4 ¥ HKOJIOTHYECKH 0O0OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M PUPOIHOMN CPEIE;

-BJIAJICHUE CUCTEMOM XMMHYECKHUX 3HAHUM, KOTOPAs BKIFOUAET: OCHOBOIIOJIATAXOLINE TOHATHS
(XUMHYECKUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, 0- IEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJTb, MOJISIPHBIN 00BEM, BaJISHTHOCTH, AJIEKTPOOTPHUIIATEIBHOCTD, CTETICHh OKUCIICHHU S, XUMHYECKast
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOJHAsS), KPUCTAJUIMUECKAs PEIIETKA, THUIIBI
XUMHYECKUX PEaKIHil, pacTBOP, SJIEKTPOIUTHI, HEIJIEKTPOJIUTBHI,



3IEKTPOJIUTAYECKAS] AUCCOLMALINS, OKACIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKOW peaKIu,
XUMHUYECKOE PpAaBHOBECHE); TEOPHUM U 3aKOHBI (TEOpHUs JIIEKTPOIUTHUYECKON JTMCCOIMALIUH,
nepuoanueckuil 3akoH . 1. MenaeneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS
U MpEeBpalICHUs] SHEPTUH NPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH SI3BIK
XUMHUHU, MUPOBO33pEHUYECKHE 3HAHUS, JIEKALME B OCHOBE IOHMMAaHUs IPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (AKTONOTUYCCKUE CBEACHHS O CBONCTBaX, COCTaBe, IOIYYCHUH W
0€30MacHOM HCIOJIb30BaHUN Ba)KHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY M TMPAKTUYECKOM
JEeSITeIbHOCTH YETIOBEKA;

-c(hopMHPOBAHHOCTH YMEHHI BHISBIISITh XapaKTePHbBIC MPU3HAKH TOHATHHN, YCTAHABIINBAThH UX
B3aUMOCBS3b, UCII0JIB30BAaTh COOTBETCTBYIOLIME MOHIATHUS IPU OMMCAHUU HEOPraHUYECKUX BELIECTB
U UX IPEBPALLECHUN;

-c(hopMHPOBAHHOCTh YMEHHI HCIONb30BaTh XUMHUYECKYIO CHMBOJHUKY JJIsSi COCTaBICHUS
(dbopMyI1 BEIIECTB M ypaBHEHUN XMMUYECKHX PEaKLui, cucremarndeckyto Homenkiaatypy (IUPAC)
U TPUBHUAJIbHBIC Ha3BaHUS OTAENbHBIX HEOPraHMYECKHUX BELIECTB (YrapHbI ras, yrJIeKHCIbIi ras,
aMMHUaK, raméHasi U3BeCTh, HeraéHas U3BeCThb, MUTHEBAs COJIA, TUPUT U JPYTHE);

-c(hopMHpPOBAHHOCTH YMEHUIl ONpEAENsATh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHX
3JIEMEHTOB B COCIMHEHHSIX PAa3JIMYHOrO COCTaBa, BUJI XMMHUYECKOW CBSA3U (KOBAJIGHTHAs, MOHHAS,
METaJJIN4ecKasi, BOJOPOJHAsA) B COCIMHEHUSAX, TUIl KPUCTAIUTUYECKOW PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJICKYJSipHAsi, WOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECUHEHUN;

-c(hopMHPOBAHHOCTH YMEHHM YCTaHABIMBATH IPUHAICKHOCTh HEOPTAaHHMUECKUX BEIECTBIIO
UX COCTaBy K OIpenelIEHHOMY KIJIacCy/TpyIie COeIWHEHUH (MpOCThIE BEIIECTBA — METAJUIbl U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

-c(hopMHpPOBAHHOCTH YMEHUI paCKPBIBATh CMBICH Ieproaudeckoro 3akoHa /[. . Menneneesa
Y IGMOHCTPHUPOBATH €0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIIHH;

-c(hopMHUPOBAHHOCTH YMEHUI XapaKTepU30BaTh IEKTPOHHOE CTPOSHUE aTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB I[lepuonnuecko cucreMbl xumudeckux emeHtoB [[. M. Menpeneena,
UCIIOJNIB3YS TOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAIINY, «IHEPTETHUECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COCJUHEHHUU IO MEepHoJiaM U
rpynnam I[lepuoauueckoil cucreMsl xuMuueckux anemeHToB . . Menneneesa;

-C()OpMHUPOBAHHOCTh YMEHHUN XapaKTepu30BaTh (OMHCHIBATH) OOIME XMMUYECKHE CBONCTBA
HEOPraHUYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIECTBOBAHHE TE€HETUYECKOM
CBS3M MEXKJy HEOPTraHWYECKUMH BEIIECTBAMU C TIOMOIIBIO YpPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEaKLnid;

-C)OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIMH 10 Pa3TuIHBIM
MpHU3HaKaM (YHCIy U COCTaBy pearrupyrolIfX BEIIeCTB, TEIUIOBOMY P EKTy peakiui, H3MEHEHUIO
CTeNeHEeH OKUCIIEHUS AJIEMEHTOB, 00OpPaTUMOCTH PEAKIIMH, YIaCTUIO KaTallu3aTopa);

-c(hopMHPOBAHHOCTH YMEHUN COCTABIISITh YPaBHEHUS pEaKUUi pa3IUYHbIX TUIIOB, TOJHBIC U
COKpallI€HHbIC ypaBHEHHUS PEAKIMA HMOHHOTO OOMEHA, YYUTHIBAs YCIOBHUSA, MPH KOTOPBIX ITH
peaKLu UIYT 10 KOHLA;

-c()OpMHUPOBAHHOCTH YMEHUHN MTPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAaX HEOPTaHUYECKUX BEIIECTB;

-chopMHPOBAaHHOCTh YMEHHUI pPACKpPBIBaTh CYIIHOCTh OKHUCIHTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPEACTBOM COCTaBIICHHUS YJIEKTPOHHOTO OajlaHca ATHUX PeaKIluii;



-c(hopMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT
pa3nUYHBIX (AaKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHSI B 3aBHCUMOCTH OTBHEIITHETO
BozaeiictBus (npunmun Jle [larense);

-chopMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUECKUE MPOIECCHI, JIKAIINE B OCHOBE
MPOMBIIIJICHHOTO [OJIy4€HHs CEpPHOM KHCIOThI, aMMHaka, a Takke CHOPMUPOBAHHOCTD
mpeacTaBiIcHuid 00 OOMMX HAYYHBIX MPHUHIMIIAX W SKOJOTHYECKUX MPOOIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

-cOPMHUPOBAHHOCTh yYMCHHU TPOBOJUTH BBIYUCICHHUS C HUCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi J0Js BEIIeCTBa B PaCTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XUMHUECKHUX PEaKIIUIX,
Macchl BELIECTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BELIECTBA, MACCE MM OOBEMY
OJIHOTO U3 YYaCTBYIOLIMX B PEaKIMU BELIECTB, TEIJIOBOrO 3(pQeKkTa peakiui Ha OCHOBE 3aKOHOB
COXPAHEHUS MACChl BELIECTB, IPEBPALCHUS U COXPAHEHHS DHEPTUH;

-chopMHpOBAaHHOCT, YMEHUU COONIOAATH MPABHJIA IOJB30BAHMS XUMHYECKON IMOCYI0N U
na0opaTOpHBIM 00OPYJIOBAaHUEM, a TAK)KE MpaBUJa OOpAIIEHUsI C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

-chopMHpPOBAaHHOCTE YMEHUH IJIAHWUPOBATh U BBINOJNHATh XUMHYCCKHA JKCICPUMEHT
(paznosxkeHue MepoKcuaa BOJAOPOAa B IPUCYTCTBUH KaTaau3aTopa, OIpeeieHue Cpebl paCTBOPOB
BEIIECTB C TIOMOIIBIO YHUBEPCATHHOTO MHIUKATOPA, BIHMSHHUE PA3IUIHBIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKON PeaKIny, peakllui HOHHOTO 0OMEHa, Ka4eCTBEHHbIE PEAaKIMK Ha Cynb(ar-, KapOoHaT-
U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 33Ja4 [0 TEMaM
«Metamne» u «HewmeTamnbsl») B COOTBETCTBUU C IMpaBWJIAMU TEXHUKUM O€30MacCHOCTH IMpH
oOpalieHuy C BeIIeCTBAMH H JITAOOpaTOPHBIM OOOPYJOBAHUEM, TMPEICTABISATH PE3YIBTATHI
XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKIud U
(hopMyIIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

-c(opMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIW3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPE/ICTBA MaCCOBOM KOMMYHUKAIMU, IHTepHET U Apyrux);

-copMHpOBAaHHOCT, YMEHUH COONMIOJATh MpaBWJIa SKOJOTHYECKH I€IeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JI€ATEIILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIICH
MPUPOIAHOMN Cpelbl, OCO3HABaTh OMACHOCTH BO3JCHCTBUSA HA KUBBIC OPTAHU3MBI OINPEAEIEHHBIX
BeIleCTB, MOoHMMas cMbica mokazatens [1/IK, moscHsaTh Ha mpumepax CHocoObl YMEHBIICHHUS U
MPEIOTBPALLECHHS UX BPEAHOTO BO3AEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs1 00YYAIOMIUXCSl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE TPUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBJICHH.
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coequHeHni A.M.
Bbytneposa. Ponb A.
M. bytneposa B
pa3BUTHE POCCUUCKOM
HayKH.

3. Knaccuduxanms
OpPTaHUIECKUX
COETMHEHHH.
Knaccugukanms

TT-CBSI3U.
IIpencraBnenue o knaccupuKaum
OpraHMYECKUX BEIIECTB.
Homenkiatypa opraHu4eckux
COCIMHEHUH (CcTeMaTH4ecKas) u
TpUBHANIbHBIEC HA3BaHUS
BAKHEHUIIUX NPEACTABUTENICH
KJIACCOB OPraHMYECKUX BEIIECTB.
IKCNepUMeHTATbHbIE METOAbI
H3yYeHUs BellecTB U UX
NpeBpalleHul

MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOM)
(hopMyJ1 OPraHNYECKUX BEILECTB.
Onpeaensars BUAbBI XUMHYECKOU
cBsA3M (OJIMHApPHBIE, KPaTHEIE) B
OpPTaHMYECKUX COCTUHEHHMSIX.
PackprIBaTh posib OpraHMYECKOM
XMMHH B IPUPOJIE,
XapaKTepHu30BaTh ee

3HaYEHHE B KU3HU YEIIOBEKA,
WJITIOCTPUPOBATH CBSA3b C
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XUMUYECKUX Peakuit
B OpraHUYEeCKOU
XUMHH.
4. N3omepus
OpTaHUYECKUX
coequHeHnH. OCHOBBI
HOMEHKJIaTypBI
5-6. BeiBo
MPOCTEUIIINX U
MOJIEKYJISIPHBIX (POpMyIT
OpPraHnvycCKuXx BEUICCTB.
IIpaxTuxkym o
pENIeHHUIO 3aad.
CamocrosTenpHas
paboTa 1o penieHuro
3a/1a4 Ha BBIBOJ (pOpMyIT
OpTaHMYECKUX
COCIMHEHUM.

[IpakTudeckas padora Nel
«[Tomy4eHne CUMIaTHICCKHUX
YEPHHJI U3 HIIEBBIX TPOIYKTOBY.

JPYTHMU HayKaMHU.
HabGronaTh ¥ OIUCHIBATH
JIEMOHCTPAIIMOHHEIC OTIBITHI;
MIPOBOJIUTH U OITUCHIBAThH
71a00PATOPHBIC OTIBITHI U
MpaKkTHIeCKHe PaboTHI .

Hroro no pazgeny

Paznen 2. YraeBonopoast

2.1-
2.3

1. IlpenenbHeie
YIIIEBOAOPOIBL.
IIpakTukym 10
COCTaBJICHHIO
CTPYKTYPHBIX
HM30MEPOB U OCHOBaM
HOMEHKJIATYPHI.

2. XapakTepucTHKa
peaenbHbIX
YTJIEBOIOPOIOB.

3. [IpakTukym 1o
pELIeHUIO 3ajay.

ATKaHBI: COCTaB U CTPOCHUE,
rOMOJIOrH4eCcKui ps. MeTan u
9TaH — NPOCTEHIIINE PEICTaBUTEIN
AJKaHOB: COCTaB, XHMUYECKOE
cTpoeHue, GU3NIECKUe U
XMMHYECKHE CBOMCTBA (peakunuu
3aMelICHUs U TOPEHHUs),
HaX0XKJIEHUE B PUPOJIE,
MOJTyYeHNe U IPUMEHEHNE

PackprIiBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBISBIATH UX
XapaKTepHbIE IPU3HAKN),
YCTaHaBIIMBATh UX B3aUMOCBS3b,
HCIOJIB30BaTh COOTBETCTBYIOLINE
MOHATHSA IIPU ONHCAHUM COCTABA,
CTPOEHHUS U IPEBPALLEHUIN
OpPraHUYECKUX COETUHEHHH.
Hcnonp3oBaTh XUMHUYECKYIO
CHUMBOJIUKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOH,  COKpAIIEHHO)
(hopMyI1 OpraHMYECKHUX BELIECTB.

https://academy-
content.myschool.edu.

ru/lesson/4038171e-
4158-4bd1-ae98-
18dc1cfh9399
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BriBoI MOJIEKYIISIPHBIX
(hopMyIT OpraHMYECKUX
BEIIIECTB I10
MPOJYKTaM CrOpaHUs

2.4-
2.10

1-2.CpaBauTenpHasA
XapaKTepUCTUKA
HETpEeIENbHBIX
yriesogopoaos. Ponb
M.U. Kyueposa u B.B.
MapkoBHUKOBA B
W3Y4YEHUU CBOMCTB
HEMpeIeTbHbBIX
YTIIEBOJIOPOJIOB.

3. O6macTi mpUMeHEHUS
HEMpeIebHbBIX
YTIIEBOJIOPOJIOB.
Hcropus npupoHoro
kayuyka. Cepreii
Bacunbesuu JleOenes u
€ro BKJIJl B CO3JIaHUE
CHHTETUYECKOTO
KaydJyKa.

4. TIpaktudeckas pabota
Ne 2 «Ilomyuenune
YTIIEBOIOPOIOB
M3y4eHUE UX CBOWCTB.
5-6. CpaBHUTEIBbHAS
XapaKTepUCTUKA
LHUKITHYECKUX
YTIIEBOIOPO/IOB

7-8. [IpakTuky™M 110
OCYIIIECTBJIEHHIO

10

AJTKEeHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHIECKUN Psia. DTHIICH —
MPOCTEUILNN PENCTABUTEID
aJIKCHOB: COCTaB, XUMHYECKOE
cTpoeHue, Gu3NIecKue u
XUMHYECKHE CBOWCTBA (peakiinu
THAPUPOBAHUS, TaJJOTCHUPOBAHMUSI,
TUApaTaIUH,

OKHCJICHUS U TOJIMMEPHU3AIINN)
HaX0XJIEHUE B IPUPOJIE,
MOJIYYCHHE U IPUMEHEHUE.
Anxanuensl: Oyraguen-1,3 u
MeTHIOyTaaueH- 1,3, XuMuaeckoe
CTpOEHHE, PeaKIIHS
MOJIMMEPHU3AIIIH, TPUMEHEHHUE (15
CHHTE3a MPUPOTHOTO H
CHHTETHYECKOT0 KaydyKa U
PE3UHBI).

AJIKMHBI: COCTaB U OCOOECHHOCTH
CTPOEHWUSI, TOMOJIOTUYECKHIA PSII.
AueTtusieH — npocTeniun
MIPEACTaBUTEINb aJIKUHOB: COCTAB,
XUMUYECKOE CTPOCHHUE,
(hu3MYECKUEe U XUMUYECKHE
CBOIiCTBa (peaKIuy THIPUPOBAHUS,
rajJOreHUPOBAHMSI, THAPATAITAN
TOpPEHUS ), HAXOXKJICHUE B TIPUPOJIE,
MOJIyYeHHE U PUMEHEHUE
Apensbl: 6€H30J1 ¥ TOIYOJI, COCTAB,
XUMUYECKOE CTPOCHUE MOJIEKYJI,
(hu3UYEeCKUE U XUMUIECKHE
cBoiicTBa (peakuun

VYcranaBnmmBaTh MpUHALICKHOCT | https://academy-
BEIIIECTB K OMpPEeACICHHOMY content.myschool.edu.
KJIaCCy yTJICBOAOPO/IOB IO ru/lesson/05ab5925-
COCTaBY M CTPOCHHUIO, HA3bIBATh ba8e-499e-840b-
HX [0 CUCTEMATHIECKOM 70b5e8db71ae
HOMEHKJIATYpPE; IPUBOIUTH
TPUBHUAJILHbIE HA3BAHUSI https://academy-
OT/IENIbHBIX TPENCTABUTENEH content.myschool.edu.
YIIEBOLOPOIOB. ru/lesson/4038171e-
Onpenenats Buapl xumuueckoii | 4158-4bd1-2e98-
CBSI3U B MOJICKYJIaX 18dc1cfh9399
YTIICBOIOPOJIOB;
XapaKTepU30BaTh 3aBHCUMOCTb https://academy-
PEaKLMOHHOH COCOGHOCTH content.myschool.edu.
YTJIEBOIOPOJIOB OT KPATHOCTH ru/lesson/6df23393-
KOBAJICHTHOM CBSI3H. 6f08-4b9f-ae01-
a983h95b854a
https://academy-
content.myschool.edu.
ru/lesson/05¢9a929-
6741-4d7c-84b5-
009292468356
XapakTepru30BaTh COCTAaB, https://academy-
CTpOEeHHE, TPUMEHEHHE, content.myschool.edu.
(hM3UYECKUE U XUMHUIECKHE ru/lesson/d86d7d00-

CBOICTBA, BAYKHEHIIIKME CIIOCOOBI
HOJ'Iy‘IeHI/IH THUITNYHBIX

d5b4-491d-aded-
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LETIOYEK IIPEBPALLECHUN

raJIOTeHUPOBAHMS U HUTPOBAHUS),

HpeHCTaBHTCHCﬁ Ppa3INYHbIX

c3ddal9feefd

C y4acTHEM HOJTy4eHHE U IPUMEHEHHE. KJIaCCOB YTJIEBOJOPOMOB (METaHa,
YIJIEBOJIOPOJIOB Biusare 6eH30i1a Ha OpraHu3M 9TaHa, STHIEHA, alleTHJIEHA, https://academy-
9. [Tpupoubie yenoBeka. ['eHeTnyeckas cBs3b OyraaueHa -1,3, OeH3omna, content.myschool.edu.
WUCTOYHUKHU yIJIEBOAOPOI0B. Peienne TOJYOJIa). ru/lesson/99557a5e-
YTJIEBOJIOPOJIOB. PacYETHBIX 33134 BBISBIATH FeHETUYECKYIO CBSA3b 2221-43e0-97b8-
10. MEXLy YTJIEBOIOPOIAMHU U 983de535c44d
HOATBEPXKIaTh e HaJIu4ue
YPaBHEHHSMH COOTBETCTBYIOLIHX
XUMUYECKUX PEaKIUil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX
dhopmy.
Hroro no pazaeny 10
Pa3nen 3. Kuciioposaconep:xamue opranuyeckue coeIuHeHUs1
TIpe/ieNbHBIE OAHOATOMHbIE PackpbIBaTh CMBICI H3y4aeMbIX https://academy-
CIIMPTBL: METAHOI U STAHOJ, HOHATUH (BBISABIATH UX content.myschool.edu.
XHMHYECKOE CTPOEHHE, XapaKTepHbIE IIPU3HAKH), ru/lesson/5439c18b-
(DH3MUYECKHE 1 XHMHYECKHE yCTaHABIMBATh UX B3aUMOCBs3b, | 7440-4b6f-bf84-
CBOHCTBa (PEAKLIUH ¢ AKTHBHBIMH HICIIOJIb30BaTh cOOTBeTCTBYIomMe | C04fad71694f
1. Xapakrepucrrka MeTaJuIaMH, TaloreHoBogopogamy, | TOHATHS PN ONMCAHUH COCTaBa,
CITUPTOB. rOpeHHe), IPUMEHEHHE. CTPOCHHUS M TIPEBPAICHUN https://academy-
2. IIpaktiueckast Bo1OpoIHasi CBSI3b. OpPraHM4eCcKUX COEAUHEHUN. content.myschool.edu.
pabora Ne 3 DU3HONOrHYECKOe IeHCTRHE Hcronb30BaTh XUMHYECKYIO ru/lesson/461aa9c8-
3.1- «KauecTBeHHbIE METaHOJIa ¥ 9TaHOJA HA oprau3M | CHMBOJIUKY JUTS COCTABICHHS c0ef-4827-a8e5-
3.3 PEaKIMK Ha CIIUPTH» 3 1 YeJIOBEKA. MOJICKYJISIPHBIX U CTPYKTYPHBIX d12a0bedc826
3. CpaBHHUTEIbHAS MHOr0aTOMHBIE CITHPTHI: (pa3BépHYTOM, COKpAIIEHHO) https:/facad
XapaKTepPUCTHKA STHJICHIVIMKOIb W TIHLEPHH, (opMyI1 OpraHUUECKUX BEIIECTB. ps.//aca er::v- Led
CIIUPTOB U (HEHOJIOB. XUMHYECKOE CTPOCHHE, VYcTaHaBIMBaTh IPUHAIEKHOCT content.myschool.edu.
ru/lesson/649883hb8-
bu3uIecKue 1 XUMHYECKUE BCHICCTB K ONPCICICHHOMY 7c5f-416-8966-
CBOMCTBA (B3aUMOJIEHCTBHE CO KJIaCCy II0 COCTaBy U CTPOCHMIO, 10a2278b08fL

LIEJIOYHBIMU METAJIAMM,
Ka4yeCTBEHHAs peakiys Ha
MHOTOAaTOMHBIC CITUPTHI).

Ha3bIBaTh UX II0
CHCTEMaTHYCCKOU HOMCHKJIATYPE;
IIPUBOAWUTD TPHUBHUAJILHBIC
Ha3BaHUA
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DHU3MOIOTUYECKOE IEUCTBUE HA
opranm3Mm 4enoBeka. [ [pumenenne
TJIALIEPUHA U STUJICHTJINKOJISL.
®enon. CTpoeHue MOJIEKYJIbI,
(U3UYECKUE U XUMUICCKUEC
cBoiicTBa (heHoma. TOKCHIHOCTH
(dheHoMa, ero GU3HOJIOTHIECKOE
JIeicTBUE HA OPTraHU3M YeJIOBEKa.
[Mpumenenue denona .
[IpaxTrueckas pabora Ne 3
«KadecTBeHHBIC peakny Ha
CIIUPTHL»

OT/EIBHBIX MPEACTaBUTENCH
KHCIIOPOICOIEPIKAIINX
COSTMHEHUH

3.4-
3.10

1. CpaBauTENBEHAS
XapaKTepUCTHUKA
QIIBJCTHIOB U KETOHOB.
2. XapaKTepucTuKa
KapOOHOBBIX KHUCIIOT.

3. llpaktuueckas padora
Ne 4 «CgoticTBa
KapOOHOBBIX KHCIIOT»
4. XapakTepucTHKa
CIIOKHBIX 3(HUPOB.
Kups! u macna

5. llpaktuueckas pabora
Ne 5 «OneHKka creneHn
HEMPEeeNbHOCTH
KHUPOBY.

6. CuHTETHYECKHE
MOIOIIINE CPENICTBA.
[IpakTuueckas padora
Ne 6 «Y manenue
KUPOBBIX 3arpsi3HEHUN
pa3INIHBIMA

Anpneruabl: popManpaeru u
areTanbIeru1, XMMHIECKOe
cTpoeHUe, GU3NICCKUE U
XMMHYECKHE CBOICTBA (peakunuu
OKHCJICHHS 1 BOCCTaHOBJICHUS,
KayeCTBEHHbIE PEaKIun),
MOJIyYeHHUE U IPUMEHEHHE.
OHOOCHOBHBIE ITpEETbHbIE
KapOOHOBBIE KHCIIOTBI: YKCYCHAasI
KHCJIOTa, XHMHUYECKOE CTPOCHHE,
¢du3nUecKue 1 XUMHYECKHE
cBoiicTBa (00ITHE CBOMCTBA KUCHIOT,
peaxius arepudukanun),
MOJIy4eHUe U TIPUMECHEHHE.
CreapuHOBas M OJICMHOBAS
KHCJIOTHI KaK MPeJCTaBUTEIH
BBICIINX KAPOOHOBBIX KUCIIOT.
Mpblta KaK CoJI BBICIITUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE
JIEHCTBHE.

Crnoxuable 3()UpbI KaK
MPOU3BOJIHBIC KAPOOHOBBIX KUCIIOT.
I'uaponu3 cioKHBIX 3QUPOB.
Kupsbr kak npou3BOAHbIE

XapakTepu30BaTh COCTAB,
CTpOCHUE, IPUMCHCHHE,
¢du3nUecKue U XUMUIeCKHe
CBOWMCTBA, BAKHEHIIINE CITIOCOOEI
MOJTYYCHUS] TUIHYHBIX
MPEACTABUTENICH PA3IUUHBIX
KJIACCOB KHUCIIOPOICOAEPKAIINX
COeIMHEeHM (MeTaHoa, 3TaHoJa,
TIIMIEepuHa, PeHona,
(dhopManpernsa, aleTanbIeruia,
YKCYCHOM KHCJIOTBI, TJIFOKO3bI,
caxaposbl, Kpaxmara,
IEJUTION0361 ); BBISBIISITH
TEHETHUYECKYIO CBSI3b MEXKITY
HHUMH ¥ TIOATBEPXKIATH €€
HaJu4Ke ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHIECKHIX
peaKIuii ¢ UCTOJIH30BaHUEM
CTPYKTYPHBIX (POPMYIIL.
OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U MMPUMEHEHHUE KUPOB,
XapaKTEPU30BaTh UX 3HAUCHUE
IS 5KU3HEACSITEIbHOCTH

OpTaHu3MOB.

https://academy-
content.myschool.edu.

ru/lesson/8664b319-
0ba3-4945-b076-
ch7ae5858h90

https://academy-
content.myschool.edu.

ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0d

https://academy-
content.myschool.edu.

ru/lesson/71ac43f2-
20d4-4945-a0eb-
1e59cd5f4dof
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crocodamu.

TJIMIICPUHA U BBICIIMX KapOOHOBBIX
KUCIO0T. ['uaposn3 ;KUpoB
[IpaxTrueckas paboTsr: Ne 4
«CBoiicTBa KapOOHOBBIX KHCIIOTY
Ne 5 «OneHka creneHu
HETPENETbHOCTH XKHUPOBY». No 6

«Y IaJyieHne )KUPOBBIX 3arpsi3HEHUN

Ppa3InYHbIMHA crocodamu.

Oco3HaBaTh OMMaCHOCTh
BO3JICHCTBUS Ha KUBBIC
OpraHU3MBI OTIPEIEIICHHBIX
OpPraHHYECKUX BEIICCTB,
MOSICHATBH Ha MPUMEPAX CIIOCOObI
YMEHbBIIIEHUS

Y TIPEIOTBPAIICHHS UX BPEITHOTO
BO3/ICHCTBHS HA OPTaHU3M
YyeJIoBeKa.

3.1-
3.4

1. XapakrepucTtuka
YIJICBOJIOB.
[IpakTrueckas padota

Ne 7 «O6HapyxeHue
TIIFOKO3EI B SITOJIAX,
(dpyKTax u OBOLIAXY.
2. UckyccTBEeHHBIE U
CHHTETHYECKHE
BOJIOKHA.
[IpakTnueckas padora

Ne 8 «Pacrio3naBanue
BOJIOKOH)

3. B3aumocBs3b
YTIIEBOIOPOIOB U
KHCIJIOPOCOAEPIKAIIIX
OpPTaHUYECKUX
BEIIIECTB.
4.IIpakTuKyM 1O
OCYITICCTBIICHHIO
JISIEE S
MIpEBPALCHUN.

YrneBopl: cocTas, KilacCH(DUKAIHS
YTIEBOIOB (MOHO-, TU- U
nonucaxapuisl). [ mroko3a —
IIPOCTEUIINI MOHOCAXapUA:
0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI,
¢bu3nuecKue 1 XUMHYECKHE
CBOMCTBA TITIOKO3bI
(B3aMMOIEHCTBHE C THAPOKCHIOM
meau(Il), okucienne aMMuagYHBIM
pactBopoM okcuna cepedpa(l),
BOCCTaHOBJICHUE, OPOKEHHUE
TIIIOKO3bI), HAXOXKICHUE B TIPUPO/IE,
MPUMEHEHHUE TIIFOKO3BL,
Ouosioruueckas pojib B
JKU3HEJIEATEIHHOCTH OpraHn3Ma
yenoBeka. Portocuntes. Opykrosza
KaK U30Mep IIIFOKO3BI.

Caxapo3sa — peICTaBUTENhb
JICaxapyuioB, THAPOIIN3 CaXapo3bl,
HaXO0KAECHUE B IPUPOJIE U
NPUMEHEHHE.

Kpaxman 1 nemiono3a Kak
NPUPOAHBIE IOIUMEPBL: CTPOECHHUE
Kpaxmalia  [eJUTIOI036I,
¢bu3nuecKue U XUMAIECKHE
CBOIiCTBa Kpaxmaa (THIpOIn3,
KayeCTBEHHAsl PEaKIHs C HOJOM).

Ucnonb3oBaTth
C€CTCCTBCHHO-HAY4YHbIC MCTO/bI
IMMO3HAHUA — IIPOBCIACHUC,
HaOIIO/ICHNE U OTIMCaHHe
XUMHAYECKOT0 IKCIIEPUMEHTA
(J1abopaTopHBIC OMBITHI U
MPaKTHYECKHE pabOTHI).
CrnemoBaTh npaBuiIaM 0e301MacHOM
paboTHI B TabOpaTOpPHH MPH
HCTOJb30BAaHUHU XUMHUYECKOMN
NocyIbl ¥ 000pyIOBaHuUs, a
TaKXe MPaBUIIaM 0OpaIeHus C
BeIIeCTBaAaMM B COOTBETCTBHU C
HWHCTPYKIHUAMM BBITIOJITHCHU A
71a00paTOPHBIX ONBITOB U
MPaKTUYECKUX PadoT 1Mo
MOJIY4YCHUIO U U3YUCHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBusTh pe3yabTaThl
SKCIIEpUMEHTa B hOopMe 3anucu
YpaBHEHUI COOTBETCTBYIOIIMX
peaKiuii U JeJaTh BBIBOJIBI HA UX
OCHOBE.

[TpoBOAUTD BEIYUCIEHUS IS
ONPENIETIEHUS] MOJIEKYIISIPHOM
(hopMyJIbl OPraHUIECcKOro
BEIIECTBA, 10 YPABHEHUIO
XUMHUYECKON peaKiini.

https://academy-
content.myschool.edu.

ru/lesson/709ce43a-
deb6-4281-963b-
01d2e212d4d0

https://academy-
content.myschool.edu.

ru/lesson/690fbb76-
194a-4f77-bbbe-
3d3ae748f716
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JKcnepuMeHTATbHbIE METOAbI
H3y4YeHMsl BellleCTB U UX
npeBpalleHuii:
JlabopaTopHbIe ONBITHI:

ruiPBREHSA ST R
anBACHASK (SRAL R ePrHa ©
aMMHUaYHBIM PaCTBOPOM OKCHIA
cepebpa u ruapokcuaom meau(Il));

B3auMMO/IciiCTBUE KpaxMana ¢
HOJIOM.
IIpakTHyeckue padoTsi:
Ne 7 «O0HapyKeHUE TITFOKO3BI B
aronax, Gppykrax u oBorrax». Ne 8
«Pacmio3HaBaHne BOJIOKOH)
PacuétHble 3anaum:

onpeneneHue MOJIEKY i PHOI
(hopMyJIBI OPTraHHUYECKOTO
BEIIECTBA [0 MacCOBBIM JIOJISIM
aTOMOB XMMHUYECKHX JJIEMEHTOB U
mo Macce (00beMy) IPOTYKTOB
CropaHus;

10 YpaBHEHUIO

XHUMHUYECKOH peaKkinu

pacuéThl

CaMOoCTOATENBHO MIaHUPOBATh U
OCYILIECTBIATH CBOIO
MO3HABATEIBHYIO EATEIBHOCTD;
IIPUHUMATh aKTUBHOE

y4acTHe B TPyNIOBOH y4eOHOH
JIeATEIBHOCTH

HUroro no pazgeny

13

Pa3nen 4. A3oTcoaep:kaniue oprannie

CKHE COCITMHCHUSA

4.1

1. Xapakrepuctrka

aMHUHOB.ApOMaTHUYECK
ne amusbl. Pons H.H.
3WHWHA B OTKPBITHH
HOBBIX JIEKAPCTBEHHBIX
BELIECTB U

AMUHBI: METWJIAMUH —
MPOCTEUILINI IPEICTABUTEID
aMUHOB: COCTaB, XHMHYECKOE
cTpoeHue, GU3NIECcKue U
XUMHYECKHE CBOMCTBA (peakuu
C KHCJIOTaMH U TOPEHHs),
HaXO0XJIEHUE B IPUPOJIE.

PackppIBaTh CMBICT H3y4aeMbIX
MOHATHH (BBISBIATH UX
XapaKTepHbIE MPU3HAKN),
YCTaHABIIUBAaTh UX B3aUMOCBS3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHS MTPH
ONMCaHUU COCTaBa, CTPOEHUS U

https://academy-
content.myschool.edu.

ru/lesson/0c608a59-
4c69-4481-839%-
9205f201bh73e

https://academy-
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Kpacurenei.
2. AMHHOKHCIIOTBI —
amdoTepHbIe
OpraHuyYecKue
BELIECTBA.
HckyccTBeHHas u
CHUHTETHYECKas IHIIA.
3. benku u pepmeHTHl,
HX poJib B Ipolieccax
KHU3HEICSITEIbHOCTH.
Hyxneunossie
KHUCJIOTHI U )KU3HB.
4. B3anmocBs3b
OpPTaHHUYECKUX
BEIIECTB.
5.IIpakTukym 1o
OCYILECTBJICHUIO
NEIER
MpEBpAILICHUH.

6. Pemenue 3aga4 Ha

BBEIBOZ hopMyIT

a30TCOJEPIKAIINX

OpPraHn4YCCKUX BCHICCTB.

AMUHOKHUCIIOTHI KaKk aM()OTEepHbBIC
OpraHUYECKHe COCTUHEHU.
dusnueckue U XUMUYECKHE
CBOICTBa aMHUHOKHUCIIOT (Ha
MIpUMEpE MIIUINHA).
buonornueckoe 3HaucHNE
amuHoKucJI0oT. CHUHTE3 IMENTH/IOB.

benku xak MMPUPOAHBIC ITOJIUMCPHI.

[lepBuunas, BTOpu4Has U
TpeTH4YHas CTPYKTypa OeIKOB.
XuMHYeCKHe CBOMCTBA OSIKOB:
TUAPOIN3, IeHaTypaLus,
KaueCTBEHHBIE PEaKIIUi Ha OEIKH.
JKCnepUMEHTATbHbIE METOIBI
H3yUYeHHs BelleCTB U UX
NPeBPAICHUMN:

JemoncTpaiim:

JcHaTypauus O¢NKoB mpu
HarpeBaHUW;

[IBETHBIC peaKiiu OSIKOB

MIPEBPAIICHUM OPTaHUYECKUX
COCMHEHMI.

Hcrnonp30BaTh XUMHUYECKYIO
CHMBOJIUKY JIJIS1 COCTaBJICHHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI, COKpPAIIEHHO )
(hopMyJT OPraHNIECKIX BEIIECTB.
Onpeaenars NPUHAAJICHKHOCTD
BEIIECTB K ONpeeIeHHOMY
KJIACCY TI0 COCTaBY M CTPOSHHIO,
Ha3bIBATh UX I10
CHCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJUTH TPUBHAIHHBIC
HA3BaHUS OTJEIbHBIX
MPEACTABUTENECH.
XapakTepus3oBaTh COCTaB,
CTpOeHHe, TPUMEHEHHE,
(u3nYeCKue U XUMHUIECKHE
CBOWCTBA, BAKHEHIIINE CITIOCOOEI
TMMOJIYy4YCHUA TUIITUYHBIX
MpeIcTaBuTeNei
a30TCOJIepKalUX COCTUHEHUN
(MeTHIIaMHHA, TIIMIHA, OCIIKOB).
OnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB;
TMOACHATH Ha IPpUMEpax 3HaUYCHUEC
0CJIKOB JIJIsl OpraHu3Ma 4YeJIOBEeKa.
Hcnonb30BaTh €CTECTBEHHO-
Hay4HbIEC METOJIbI IO3HAHUS —
HaOJIIOATh U OIUCHIBATH
JIEMOHCTPAIIMOHHBIN
SKCIIEPUMEHT.

CaMocCTOsTENBHO IIaHUPOBAThH U
OCYIIECTBISITH CBOIO
MO3HABATENbHYIO NE€ATEIbHOCTD;

IIPpUHUMATb AKTUBHOC Yy4aCTUC B

content.myschool.edu.

ru/lesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628
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TPYyMIOBOM yueOHOM
nestenbHocTH JIpoBouTh
MaTEeMaTHYECKUE PaCUETHI.

Hroro no pazgeny

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34




11 KJIACC

n/n

HaunMmeHoBaHHe
pa3aesioB H TeM
NporpaMmbl

KoanuecTBo yacoB

KuTpoJsbHbie
padoThI

IIpakTu4yeckne
padoThI

OcHoOBHOe coiep;KaHue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH
o0yualomuxcst

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypchbl

Pazgen 1. CTPOEHUE ATOMA

=]
=
)
S
=}
n

MEPUOJIMYECKHUI 3AKOH J.11. MEH/IEJIEEBA

1.1-
1.3

1. Uucrpykrax mo T\0
ATOM — CroXKHas
ygactuua. Cocras
aTOMHOTO A1pa.

2. DNeKTpoHHAS
000J104Ka aToMa.
[IpaxTuxkym o
COCTaBJICHHIO
AIIEKTPOHHBIX U
3JIEKTPOHHO-
rpaduyeckux Gopmy
aTOMOB 3JIEMEHTOB
MOOOYHBIX MOATPYTIIL.

3. [lepuogmueckuit
3aKOH U MEePUOINIECKAs
CHCTEMa XMMUYCCKHUX
3JIEMEHTOB
J.1.Menpneneena.
[IpakTuky™m o
YCTaHOBJICHHUIO
3aBUCHUMOCTH CBOMCTB
3JIEMEHTOB OT CTPOCHUS
HX aTOMOB.

Xumnueckuii anement. Atom. Coctan
aToma, H30TOIIbI. DIICKTPOHHASL
o0osiouka. DHEpreTHIeCcKne YPOBHH,
MOIypOBHHU. ATOMHBIE OpOUTan, S-, p-
, d-, f-anemenTer. OcobeHHOCTH
pacnpeneneHus 3JIeKTPOHOB IO
opOHUTANISIM B aTOMaX MaJbIX U
OOJBIINX MEPHOIOB. DIEKTPOHHAS
KOH(HTYpaLus aTOMOB.
[lepuonuueckuii 3aK0H U
HepI/IOI[I/I‘ICCKaSI CHUCTEMA XUMHNYCCKHUX
anemenTtoB J[. . MenneneeBa. CBS3b
MEPUOAMYECKOTO 3aKOHA U
[Tepuoanueckoil cucTeMbl
XUMHNYECCKHUX DIJIEMEHTOB C
COBPEMEHHOM TEOpHUEN CTPOEHHUS

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB 110 TPYIIIaM U IIEPHOTAM.
3HaueHHE EPUOINYECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKHUX
anemenToB [I.1. Menneneesa B
Pa3BUTUN HAYKHU.
IKCNepUMeHTATbHbIE METOAbI
H3yYeHHUs BellecTB U UX
NPeBPALCHUM:

HemoHcTpauuu:
Bunsr Tabmun «llepuomnyeckas

PackpriBaTh CMBICT HU3y4aeMbIX
MOHATHH (BBIBIATH UX
XapaKTepHbIC IPU3HAKH),
YCTAQHABIUBATh UX B3aUMOCBSI3b.
PackpsiBaTh cMBICI
nepuoanyeckoro 3akona 1. M.
MeHaeneeBa U 1EMOHCTPUPOBATH
€ro CUCTEeMaTH3UPYIOLIYIO,
O0O0BSCHUTENBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUH.
XapakTepu30BaTh JNEKTPOHHOE
CTPOEHHE aTOMOB XMMHUYECKUX
aneMeHToB 1—4 mepuoos,
UCIIONB3Ysl OHSTHS S-, P-, d-
3JIEKTPOHHBIE OpOUTaIH,
SHEpPreTUYECKUE YPOBHHU.
OOBSCHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U UX COEJUHEHUH 110
MepUoAaM U rpymnmnam
[Iepuonuueckoit cuctemsl . 1.
MeunneneeBa

https://academy-
content.myschool.e
du.ru/lesson/45b81
dac-acba-440e-
99e3-
14c3ba78050a

https://academy-
content.myschool.e
du.ru/lesson/8ae38b
£6-e06f-4fae-9729-
69903109968

https://academy-
content.myschool.e
du.ru/lesson/20b1df
2e-6¢ce4-435b-
b6dc-5155d30a45fa

https://academy-
content.myschool.e
du.ru/lesson/e7d48
881-055d-49da-
ad9c-
7375¢3d033e9
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cucTeMa XUuMHIecKuX 3yemeHToB /1. 1.
MenpeneeBa»

Uroro no pazneny

Paznen 2. CTPOEHUE BELLIECTBA

.1. Tlousarue o
XHUMHUYECKOM CBSI3U.
KoBanentnas u noHHas
CBSI3H.

2. Meraiumnyeckas u

BOJIOPOIHASI CBS3H.

ApXuTeKTypa MOJIEKYJI.
JlaGopaTopHasi paboTa
«KoHcTpynpoBanue
MOJIeJIeH MOJIEKYT (C
WCTIOJIb30BaHHEM
IapOCTEeP KHEBBIX

91 MOJCIICH)

58 3. BemectBa

MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHHS.
Kpucramnnueckue
PEIIEeTKH.

4. Heopranuyeckue u
OpraHuYecKue
TTOJIUMEPBI.
buononumepsr.IIpaktuy
eckas padora
No61«Pacmo3znaBanme
IJIACTMACC U BOJIOKOH»
5.. IlpakTnyeckan

CrtpoeHue BemecTBa. XUMHUIeCKas
CBs13b. Bunel (koBaseHTHas
HENOJsIpHAs U MOJsIpHAas, HOHHAs,
MeTaJlIINYecKast) U MEXaHU3MbI
00pa30BaHMs XUMUYECKOU CBSI3H
(0OMEHHBIH U JOHOPHO-
aKIenTopHbIN). Bomopoanas cBs3b.
BaneHTHOCTSB.
OneKTpooTpUIaTeIbHOCTh. CTENeHb
okucyeHus. KaTHOHBI 1 aHWMOHBI.
BemectBa MONEKyIIpHOro U
HEMOJIEKYJIIPHOTO CTPOSHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTBA. TUIIbI
KPUCTAJUIMYECKUX PELIETOK U
CBOICTBa BELIECTB.

ITonsTue o OUCTIEPCHBIX CUCTEMaxX.
HcTuHHBIE paCTBOPBI.
KonnuecTBeHHbIE XapaKTEPUCTUKH
pacTBOpOB (MaccoBasi 10JI4 BEIIECTBA
B pacTBope).

Knaccudukanus HeopraHn4eckux
coenunenuil. Homenkiarypa
HEOPraHNYCCKUX BCIICCTB.
IJKCNepUMeHTATbHbIE METOAbI
H3y4eHHUs BeleCTB U UX
NPeBPALCHUM:

JeMmoHcTpanuu:

MOACITH KPUCTATTHYCCKHUX PEIHETOK.

PacuéTHblc 3a0auH;
_ pacyeThI ¢ UCIOJIb30BAHUEM
HOHSTHUS «MacCOBas JOJIS

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATHHN (BBIIEIATH UX
XapaKkTepHbIe TIPU3HAKH) U
IMPUMCHSTH 3TU IMOHATHUA ITPU
OTIFICAaHWU COCTaBa M CTPOCHHUS
BEMIECTB, I O0BICHEHHS
OTJIC/IBHBIX (DAKTOB U SIBIICHHI.
Ornpeaensars BUABI XUMHYECKON
CBsI3U (KOBAJICHTHOM, HOHHOM,
METaITIYECKOH, BOJOPOIHOI) B
COCAMHCHUAX, THUII
KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOTO BEIIECTBA.
OnpenensTs BAJICHTHOCTD U
CTETNIeHbh OKUCIICHUS XUMAYECKUX
3IIEMEHTOB B COSAMHEHHIX
Pa3IUYHOrO COCTaBA.
[IpoBoANUTE BEIYUCIIEHUS C
HUCIIOJIB30BaHUEM IMTOHATUA
«MaccoBas JI0Jisl BeIeCTBa B
pacTBope».

https://academy-
content.myschool.e
du.ru/lesson/2859ec
02-8ecd-4cd8-
8531-
edad962608fb

https://academy-
content.myschool.e
du.ru/lesson/12bfc3
48-007f-4796-
bcda-180fc6h720fe

https://academy-
content.myschool.e
du.ru/lesson/a9c9a6
1le-e387-4ffe-bcfb-
aca9c7241b21
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pabora

No2 «Ilonyuennue,
cobupanue u
pacro3HaBaHUE Ta30B»
(xucnopoza, aMMHaKa).
6. ucniepcHsie
cuctemsl. Komnonast
(30mm u renm). Yncteie
BEIIIECTBA U CMECH.
CocTaB cMeceil.
Paspenenune cmeceit
7-8. IIpakTHKyM 110
pacyeTy MaccoBOU U
00BbEeMHOH J1oMIei
KOMIIOHEHTOB CMECH

PacTBOPEHHOI'O BEILIECTBAY
JlaGoparopnas pabota
«KoHcTpynpoBaHue Mojieeil MoJIeKyI
(c UCTIONB30BAHUEM MIAPOCTEPIKHEBBIX
MOJICIICH)

[Mpaktuueckue padboTel Neb
«Pacno3HaBaHue IIacTMace U
BOJIOKOH»

Ne7 «llomydenue, cobnpanue u
pacro3HaBaHUe Ta30B» (KUCIOpO/a,
aMMHaKa).

Uroro no pazneny

Pa3nen

3. XUMHNYECKHUE PEAKLIMN

3.1

1. IlpyuawuHb

MHOI‘OO6paSI/IH BCIICCTB.

Annorponusi.
N3omepus. IIpakTukym
10 COCTABIICHUIO
HM30MEpPOB
OpPTaHHYECKUX
COCJIMHEHMU.

2. [Ipu3Haky u ycaoBus
MIPOTEKAHUS
XUMHUUYECKUX PEAKIIUM.
3aK0H COXpaHEeHHUS
MacChl BEIIIECTB.
Knaccuduxarus
XUMHYECKUX PEAKIIHIA.
3. OKHCIIHTETBHO-
BOCCTaHOBUTEJILHbIE
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Xumuueckasi peakiusi.
Knaccudukaius XaMUUeCKUX peakiini
B HEOPraHWYECKON U OPraHnYeCKOMN
XUMHH. 3aKOH COXPaHEHUS MACCHI
BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPALICHNS SHEPTUH IIPH
XUMUYCCKUX PCAKIUAX.

CKOpOCTh PeaKIny, €€ 3aBUCUMOCTh
0T pa3nuuHbIX (hakTopoB. OOpaTHUMBbIE
peaknyy. XMMHYECKOE PABHOBECHE.
@DaKTOpPBI, BIAUSIOLIUE HA COCTOSIHUE
XUMHUYECKOro paBHOBecHsl. [IpuHIun
Jle Ilarense.

DNEKTPOIUTHIECKAs! TUCCOITUATTHSL.
CubHBIE U c1a0ble 3JCKTPOJIHTHL.
Cpena BOAHBIX PacTBOPOB BEILIECTB!
KHCTIasi, HeHTpanbHas, MET0THas.
Bonoponnbiii

mokasarens (pH) pactBopa. Peakinu

Biragers nzydaembiMu
XUMHAYECKUMHU

noHATHSIMU. OOBACHATD
3aBHCHMOCTH CKOPOCTH
XUMHUYECKOUN peaklMy OT
PasIn4HbIX (haKTOPOB.
OnpenensiTe XapakTep CMEIIEHUs
XMMHYECKOTO paBHOBECHS B
3aBUCHUMOCTH OT BHEILTHETO
Bo3zeiicTBus (puHIUI Jle
[Iarense).

CocTaBnATh ypaBHEHUS peakiuil
Pa3IMYHBIX TUIIOB; MOJIHBIE U
COKpaIlEHHbIE YPaBHEHUS
peakmuii HOHHOTO O0OMEHa,
YUUTBIBAsI YCIIOBUS, TPH KOTOPBIX
3TH PeaKINy UAYT 0 KOHIIA.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUSA —
npoBeieHNe, Ha0II0ACHUE U

https://academy-
content.myschool.e
du.ru/lesson/8ae38b
£6-e06f-4fae-9729-
69903109968

https://academy-
content.myschool.e
du.ru/lesson/75637
222-d397-4bla-
810a-cc7bca9e8a0c

https://academy-
content.myschool.e
du.ru/lesson/fOcb5d
ef-307e-4575-
89d0-
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peakiuu B
HEOpPraHUYECKOU U
OpPraHUYECKOU XUMHUH.
IIpakTHKyM 1O
paccTaHoBKe

KO3 (QUITUCHTOB
METO/IOM 3JICKTPOHHOTO
Oamanca.

4. CkopocThb

XUMUYECKON peaKLyH.
@akTOpbl, BIUSIIOLINE
Ha CKOpPOCTh
XUMUYECKON peaKiIui.
JlaGopaTopHasi paboTa
«3aBUCHUMOCTb CKOPOCTH
TETEPOTCHHBIX
XUMUYECKUX PEaKIHi
OT KOHIICHTPAIIH
pacTBopa,
TEMIIEPATYPBI, IUIOIIAIN
MTOBEPXHOCTH TBEPIOTO
BEIIECTBAY.

5. O6paTUMOCTh
peakuuii. XuMUYECKOE
paBHOBECHE U CIIOCOOBI
€r0 CMEIIeHHSL..
JlaGopaTopHasi padoTa
«Cwmernienne
XUMHYECKOTO
paBHOBeCHUS MIPU
U3MCHCHUU
KOHIIEHTPAIUN
pearupyromux
BEIIECTB»

6. Teopus
BJIEKTPOJIUTUUECKON

MOHHOTO O0OMEHa B OPTraHUYECKOU U
HEOPraHWYECKOU XUMHUH.
OKHCIUTENBHO-BOCCTAHOBUTELHBIC
peaxiun. [lorsitre 00 amekTponmse
pacIIaBOB U pacTBOPOB COJIEH.
IIpumeneHnue 31eKTpoIn3a.
IKcnepuUMeHTAIbHbIE METOAbI
HM3Yy4YeHHS BeleCTB U UX
npeBpalleHuii:

JIEeMOHCTpaLuu:

pasnokeHHe MepoKCHIA BOIOPOIA B
MPUCYTCTBUU KaTalU3aTopa.

JlabopaTopHbIe ONMBITHL:
. 3aBUCHUMOCTb CKOPOCTH

reTepOreHHBIX XUMHYECKUX PEeaKIii
OT KOHIIEHTPAIH pacTBOpA,
TEMIIEPATYpPHI, IUIOIMAIN TIOBEPXHOCTH
TBEp/Oro BemecTBay «CMmelieHne
XUMHYECKOTO PaBHOBECHS ITPH
W3MEHEHUH KOHLEHTpalluu
pearvpyrounmx BemecTB»
«OIEeKTPONPOBOJHOCTH PACTBOPOB
KHCJIOT, IIEJIOYEH U COJIeI.
«Ormipenenennie cpebl pacTBOPOB C
[IOMOILBIO YHUBEPCAIBHOU
MHIMKATOPHOM Oymaru, pacTBOpPOB
JmaKMyca 1 QpeHondraaenHa.

[MpakTHueckue paboThI:
IIpakTuyeckast padora Ne§ «oHHEIE
peakuu B pacTBOpax 3JIEKTPOIHUTOB.
OKCHEpUMEHTAIIBHOE PELICHUE 3a1au».

PacuéTHble 3ama4un:

pacdeThl 1Mo YpaBHEHHAM
XUMHYECKHX PEaKIuii, B TOM YHCIIe
TEPMOXUMHYECKUE PACHETHI

OTIFICaHNE XUMUYIECKOTO
JKCIIEpPUMEHTA
(IeMOHCTpaIMOHHBIE 1
J1ab0opaTOPHEIC OIBITHI,
MpaKkTHYECKHUE paboThI): IO
OTIPEICIICHUIO CPEIBI BOJTHBIX
pacTBOpPOB BELIECTB, PEAKLIMI
HOHHOT'O OOM€EHA, BIIMSIHHIO
pasIUIHBIX (GaKTOPOB Ha
CKOPOCTb pEaKIu.
CremoBaTh IpaBUiIaM
MOJIE30BaHUS XUMUIECKON
MOCYAOH 1 TaOPaTOPHBIM
ob6opynosanuem. [Ipencrarnars
pe3yIbTaThI

XUMHYECKOTO SKCIIEPHMEHTA B
(dhopMe 3anucy ypaBHEHUH
COOTBETCTBYIOIIMX PEAKLUN U
JIeTaTh BHIBOJBI HA HX OCHOBE.
HpOBOILI/ITB BBIYUCJICHUSA 110
YpaBHCHUAM XUMHUUYCCKUX
peakLuii, B TOM 4ucie
TEPMOXUMHUYECKUE PACTETHI

86041b603655

https://academy-
content.myschool.e
du.ru/lesson/237cd
b54-2787-4817-
8330-
6e027b075645

https://academy-
content.myschool.e
du.ru/lesson/847d1
752-151b-4501-
8390-f29649f6c913

https://academy-
content.myschool.e
du.ru/lesson/e2b3e2
ce-c781-40be-
bb00-fab862636f7e

https://academy-
content.myschool.e
du.ru/lesson/8f219c
ef-7a8a-44d5-b58a-
b3d1b2eeb237

https://academy-
content.myschool.e
du.ru/lesson/32e5ed
€9-ch82-4f4a-ad5e-
4f56bc7el4ed
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JUCCOIUAIIHH.
JlabopaTopHasi padoTra
DNEKTPONPOBOTHOCTh
PacTBOPOB KHCIIOT,
LIENOYEH U COoNei».

7. KucioTel, ocHOBaHHS,
COJIU B CBETC TCOPUH
BJIEKTPOJIUTHUECKON
JTICCOIUAIIHH.

8. IIpakTHyeckast
padota Ne3 «oHHBIE
peakiuu B pacTBOpax
3IIEKTPOJIUTOB.
DKCIEpUMEHTAIBHOE
pelIeHre 3aaa9.

9. OcobennocTn
(u3nYeCKuX U
XUMUYECKUX CBOMCTB
BOobI. Poiib BOIBI B
XUMHUYCCKUX PEaKIUAX
W KU3HEACATENILHOCTH
KUBBIX OPTaHU3MOB.
10. T'umponus
HEOPTraHMYECKHUX U
OpTaHUYECKUX
COEIMHEHUM. .
JlaGopaTopHasi paGora
«OrpenesneHne cpesl
PacTBOPOB C TIOMOIIBIO
YHUBEPCAIbHOU
WH/IMKaTOPHOU Oymary,
pPacTBOPOB JIaKMyca U
(dheHondranenHay.

11. Xumudeckue
HCTOYHUKH TOKA.
OnexTponns.




ITpomblniieHHOE
3Ha4YEHUE IIPOLIECCOB
3JIEKTPOJIN3A
Kontpoasnas padora

Hroro no pazgeny
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Pasnen 4. BEIIIECTBA U X CBOMCTBA

4.1-
4.9

1. Mertamisl.
OIEeKTPOXUMHYICSCKHMA
P HAIIPSDKEHUM
MeTamioB. CriocoOb!
MOJTYYCHUS] METAILTIOB.
Pemenne 3ama4d mo
Teme «MeTanbly.

2. Ousnueckue
XUMHUYECKHE CBOMCTBA
MetasuioB. Koppozus
METaJII0B

3. Hemerammnl.
CBoiicTBa HEMETAJIIOB.
Bonopoansie
COCIMHEHMS
HeMmeTauioB. OKCHIbI
Y aHTUJPUTIBI
KapOOHOBBIX KHCIIOT.
4. Opranudeckue u
HEOpPTaHHYECKUE
KHCJIOTBHL
IIpuMeHeHne KHUCIIOT.

5. [IpakTuyeckas
padorta
Ne94«CpaBuenue
XUMUYECKUX CBOWCTB
COJITHOW M YKCYCHOM
KHCIIOT».

6. Opranudeckue u

Meramnel. [lonoxeHnne MeTanioB B
[Tepuoauueckoil cucTeMe XUMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtauioB. O0muye Gpu3ndecKne
cBolicTBa MeTaioB. [[puMmeHeHue
METAJIJIOB B OBITY, IPUPOJE U TEXHUKE.
CruiaBbl METAJLIOB.
DIIEKTPOXUMHYECKHUU psif
HanpsbKeHUi MetaioB. O0mue
CIIOCOOBI MOTY9IEeHUS METAJLIOB.
Koppo3us meramios. Crioco0b
3aIIUTHI OT KOppo3uu. HemeTasl.
[TonoxxeHne HEeMETAIIIOB B
[lepuonnueckoi cUCTEME XUMUYECKHUX
snemenToB J[.M. MeHneneeBa u
OCOOCHHOCTH CTPOSHHS aTOMOB.
Du3nuecKre CBOMCTBA HEMETAJIIOB.
AnnoTponus HEMETAIIOB (Ha IPUMEPE
KHCIIOpoJa, cepbl, pocdopa u
yriaeposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
HEMETAJUIOB (TAJIOT€HOB, CEpPHI, a30Ta,
¢docdopa, yrieponaa u KpEMHHS).
OKCHIBI HEMETAIIIOB.
Kucnopoaconepsxaiiiye KUCIOTHI.
Bonopoansie coenvnenus
HEMETAJIJIOB.

Heoprannueckue n opraHudecKue
KUCIOThL. Heopranuueckue u
OpraHuYeCcKre OCHOBAHWISL.
AmMdoTepHbIe HEOPraHUYECKHUE U
OpraHUYEeCKUE COCTUHEHUS.
['eneTnueckas cBsI3b HEOPraHUUECKUX

PackpriBaTh CMBICT HU3y4aeMbIX
MOHATHHN (BBIIEIATH UX
XapaKTepHbIe TIPU3HAKH) U
MIPUMEHSTH 3TH MOHSATHUS IIPU
ONMCAHUU COCTaBA U CTPOCHUS
BEMIECTB, I O0BICHEHHS
OTJENBHBIX (PAKTOB H SIBICHHH.
OOBSICHATEL 00LIHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOWCTB 3JIEMEHTOB — METAJLJIOB U
UX COCIUHEHUH C YU4ETOM
CTPOEHHS UX aTOMOB U
nonoxeHus B [lepuognueckoit
CHUCTEME XMMHUYECKUX JIEMEHTOB
. . Menneneena.
XapaxkTepu3oBaTh (OITUCHIBATH)
o01re XUMHYECKHe CBOMCTBA
METaJUIOB, UX BaXKHEUILINX
COEJIMHEHU, IOJITBEPKIast 3TO
ONHUCaHUE NpUMEpaMU YpaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKHUX
peaxiuii; npUMeHEeHNEe MEeTaIOB
B Pa3NMYHBIX 001ACTSX, a TAKKE
KCIIOJIb30BAaHUE UX JUISl CO3/IaHUA
COBPEMEHHBIX MaTEePHUaIOB U
TEXHOJIOTHIA.

OnuchIBaTh CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UH.
PackpbIBaTh CyIIHOCTH
OKHCIIUTENBHO-
BOCCTAaHOBUTENBHBIX peaKkui
MOCPEACTBOM COCTAaBJICHUS
AJIIEKTPOHHOTO OaslaHca 3THX

https://academy-
content.myschool.e
du.ru/lesson/a0d5b
d16-683e-4ale-
8073-
70c604€9c862

https://academy-
content.myschool.e
du.ru/lesson/2390b
83e-2935-4¢96-
bd3a-
25f26d9c1139

https://academy-
content.myschool.e
du.ru/lesson/cfb70c
37-2784-4c66-
be05-b0966dffb673

https://academy-
content.myschool.e
du.ru/lesson/c6c5af
9a-9645-4604-
9834-

59151d566a61
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HEOpraHW4YecKue
OCHOBaHHUS.
[Ipumenenune
OCHOBAHHMM.

7. lIpakTHyeckasi
pabora
NeS«CpaBHenue
CII0CcO00B TOTYYEeHHUS
U XUMHUYECKUX
CBOWCTB THIPOKCHIA
HATPUSI U TUAPOKCUIA
menn (I11)».

8. AmdoTtepnsie
OpraHUYEeCKUe H
HEOpraHWYeCKHe
COCAMHEHHS.
JlaGopartopHas paboTa
«lonyueHue
THJIPOKCHIA
TIOMUHHS U
JI0Ka3aTeNIbCTBO €T
amM(pOTEPHOCTI

9. lIpakTHyeckan
padora Ne 6
«Pemienune
9KCTIEPUMEHTATBHBIX
3aja4 Ha
UICHTH(DUKAIIMIO
OpPTraHUYECKUX U
HEOPraHMYEeCKUX
COEIMHEHUI.

Y OPTaHUYECKHUX BEIIEeCTB
JKcnepUMeHTATbHbIE METOIbI
HM3yUYeHHs BelleCTB U UX
NnpeBpalleHuii:

anuu:
Hemonetp 1

KO/UTeKITHS «MeTajutbl U CTiTaBb,
JlabopaTopHbIe OMBITHL:

B3aHMOACHCTBHE THAPOKCHAA
AIIFOMUHUA C pACTBOPAMU KUCIIOT U

IIeI0YeH;

KaueCTBEHHBIC PEaKIIMH HA KATHOHBI
METaJIIOB.

[IpakTHueckue paboTHI:
Ne 2. Penienue akcriepiMeHTaIbHBIX
3amad4 mo Teme «MeTantb».

PacuéTHele 3a0aun:

pacueTsl Macchl (00BeMa,
KOJINYECTBA BEIECTBA) MPOIYKTa
PEaKINH, eCJIU OTHO U3 BEIIECTB JIaHO
B BHJIC PacTBOpa C OTPEIeIICHHON
MacCOBOH J10JIE¥ paCTBOPEHHOIO
BEII[ECTBA

pacueTbl Macchl BellecTBa UIIK
00beMa Ta30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE WIIN
00bEMY O/IHOTO M3 YYaCTBYIOIIHX B
pEaKIMK BEIECTB; PacueThl MacChl
(oOBema, KoMUeCcTBa BEIECTBA)
NPOJIYKTOB PEaKINH, €CIIH OJHO U3
BEILIECTB HMEET IIPUMECH

peaKIui.
[TpoBOaUTH peakiiuu,

MOATBCPIKAAIOIIUC XapPAKTCPHBIC

CBOWCTBA N3y4aeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM
WOHBI METAJIIIOB,
MPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-
Hay4HbIE METO/bI TO3HAHUS —
MIPOBEICHIE, HAOIIOICHHE U
OIHCaHUE XUMHYECKOTO
9KCIIEpPUMEHTA
(IeMOHCTpaIIMOHHBIE U
mabopaTOPHBIE OTIBITHI,
MpaKTU4YeCKue paboThI).
IIpencraBnsTh pe3ynbTaThl
XUMHAYECKOTO SKCIIEPUMEHTA B
(hopMme 3amcu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUI U
J€J1aTh BbIBOJbI HA X OCHOBCE.
CremoBaTh IIpaBHiIaM
MOJIb30BAHUS XUMHIESCKOH
nocy1oi ¥ 1abopaTopHBIM
000pyI0BaHUEM.

[TpoBOJANUTEH BBIYHCIICHUS 11O
YPaBHEHUSAM XUMHUYCCKHX
peakmuii. CaMOCTOSTEIHHO
TUTAHUPOBATH M OCYIIECTBIIATh
CBOIO MTO3HABATEIHHYIO
JACATCIIBHOCTh, IPUHUMATD
AaKTUBHOE y4acTHE B IPYINIOBOM
y4eOHOH JesITeIILHOCTH

Hroro no pasaeny 9
Paznen 5 XUMMUS B ’)KU3HU OBLIECTBA
1.TIpenapathi GbITOBOI Ponp xumuu B ?6CCHe‘leHHI/I } PackpbIBaTh posib XUMHHU B https://academy-
2 9KOJIOTUYECKOU, SHEPTETHUECKOMN 1 content.myschool.e

xumuu. OxpaHa

MUTIEBOI 0€301TaCHOCTH, Pa3BUTHHN

PCHICHUHN SHCPICTUYICCKUX,
CBIPBCBBIX U OKOJOTHYCCKUX



https://academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a

OKpYXarollle cpepl,
COOJTIO/IeHre TIpaBUII
HCIIOIL30BaHU.
XuUMHUUeCKre BEIeCTBA
B MEJIMIMHE.
JlabopaTopHnas pa6ora
«HccaenoBanme
JIEKapCTBEHHBIX
MpenapaToBy»

2. Xumuueckue
BEIIECTBA B CEILCKOM
XO3SHUCTBE U
MIPOMBIIIICHHOCTH.

MenuiuHel. [Ipeacrapinenns 06 oOmwx
HAYYHBIX MPUHITUAIAX
MPOMBIIIUICHHOTO TTOTyYCHHSI
Ba)XKHEHIIINX BEIICCTB (Ha MpUMepax
MPOM3BOJICTBA AMMHUAKa, CEPHON
KHCJIOTHI, METaHOJIA).

YenoBek B MUPE BEILECTB, MATEPUAIIOB
Y XUMHYECKHX PEaKIINN: XUMHUS 1
3JI0pOBbE YEIOBEKA; MPABHIIA
WCTIOJIb30BaHUS JICKAPCTBEHHBIX
npenapaToB; MpaBuiia 6€30MacHOTO
WCTIOJIb30BaHMS IPenapaToB ObITOBOM
XVMHH B TIOBCETHEBHOMW JKH3HH.
BrITOBas XMHUYECKasi TPaMOTHOCTh
JlaGopaTopHasi padora
«HccnenoBanue IeKapcTBEHHBIX
MperapaToBy

po0JIeM YeI0BeUeCTBa,
OTIMCHIBATh OCHOBHEBIE
HaIpPaBJICHUS Pa3BUTHUS
XUMHUYECKON HAyKU U
TEXHOJIOTHH.
[TpumeHnsaTs paBUIa

Oe3omacHoro oOpamieHus ¢

BEIICCTBAMH, HCIIOJIb3yEMBbIMH B
MOBCEHEBHOM KMU3HH, [TPaBUIIa
TTOBEICHUS B IETISIX COepEeKeHNUS
310POBbSI U OKPY>KAKOIIEH
MPUPOAHON Cpebl; MOHUMATh
Bpen (OMacHOCTh) BO3MECHCTBUS Ha
JKUBBIE OPTaHU3MBI
OTIpeIeTIEHHBIX BEIIECTB CMBICI
nokazateins [1JIK, mosicHITh

Ha TIpUMEpPax CriocoObl
YMEHBIIIEHUS U MIPEIOTBPAICHHS
UX BPEIHOT'O BO3JCHCTBUSL.
AHanu3upoBaTh U KPUTHUECKU
OlIeHUBATh UH(OpMAIIHIO,
CBSI3aHHYIO C XMMHUYECKUMH
MPOIIECCaMU U UX BIMSIHEM Ha
COCTOSTHHE OKPYKafoIIeH cpe/ibl.
IIpuHuMaTh yyactue B
0o0CcyXIeHNH TIPOOIIEM
XUMUYECKOH U HKOJIOTrMUYEeCKOU
HaNpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIUIO 110
mpo0JieMe | Tpe/iaraTh
BO3MOYKHBIE TTYTH €€ peleHus

du.ru/lesson/f59995
57-18c8-4853-
83a0-

588bf830407a

https://academy-
content.myschool.e
du.ru/lesson/acd826
cf-ba2d-49db-
b216-ef7c26a84728

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME
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