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1. TlosicHuTebHAA 3aMUCKA

DneKTUBHBIN y4eOHBIN npeamer «30paHHbIe I1aBbl OPraHUYECKOM XUMHUM» MpeaHa3HAueH NI
yuamuxcst 10 knmacca, M3y4alImuxX XUMHIO Ha 0a30BoM ypoBHe. Pabouas mporpaMma 3JI€KTHBHOTO
y4eOHOTO TMpeaMeTa SBISETCS MPEIMETHO-OPUEHTHPOBAHHBIM. JIOTIOJIHEHHEM K CHCTEMaTHYEeCKOMY
KypCY XMMHHU U COCTaBJIEHAa Ha OCHOBE CJIEYIOIIUX HOPMATUBHO-IIPABOBbBIX IOKYMEHTOB:

1. denepanpHoro 3akoHa Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-®3 «O06 obOpazoBaHUH B
Poccuiickoit ®eneparumy;

2. denepanbHOrO0 TrOCyIapCTBEHHOIO O0Pa30BAaTEIbHOTO CTaHAApTa CPEeIHEro odiiero odpa3oBaHws,
YTBEP)KJICHHOTO TpUKa3oM MwuHHUCTEpCcTBa 0Opa3oBaHusi M Hayku Poccuiickoii ®denepanuu ot
17.05.2012 Ne 413;

3. Konmenuuu pa3BuTHs XUMUYECKOT0 00pazoBanus B Poccuiickoii Denepanui;

4. CaHUTapHO-3MUJEMHOJIOTHYECKMX TPEOOBaHUN K YCJIOBUSAM M opraHuzanuu od0ydeHuss B OY Ne
2.4.2821-10 ¢ U3BMEHEHUIMY,

5. Ilpukaza MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 04.03.2010 Ne 03-413
«O MeTOIMYECKUX PEKOMEH/IALUAX 110 PeaTN3alliu JIEKTUBHBIX KYPCOBY;

6. VYcraBa I'BOY cpenneii mxonsl Ne 490 KpacnorBapaeiickoro paitona Cankrt-IletepOypra;

7. O6pazoBarensHoil mporpammsl ['bOY cpenneit mkonsl Ne 490 KpacnorBapaeiickoro paitona CaHKT-
[TerepOypra na 2020-2021 y4eOHbIi TO;

8. VYuebnoro mmana I'BOY cpenneii mxonsr Ne 490 KpacHorBapaeiickoro paiiona Cankrt-IlerepOypra
Ha 2020-2021 yuebnsblii rox;

9. Kanenmapuoro yue6Horo rpadpuka I'bOY cpemnerr mkonsr Ne 490 KpacHorBapzeiickoro paiioHa
Cankr-IlerepOypra Ha 2020-2021 yueGublii rof;

10. ITonoxenune I'BOY cpeaneit mxonsr Ne 490 KpacnorBapneiickoro paiiona Cankr-IletepOypra o6
AJIEKTUBHBIX YUE€OHBIX MIPEIMETaX;

11. ITpumepHOii IporpamMMBbl 10 XUMHUH JJIs1 00111€00pa30BaTENbHBIX YUPEKICHUH;

12. ABTOpCKO# MporpaMmbl 10 XUMHHU JJIsl 0011e00pa3oBaTeNbHbIX YUpexIeHU noxa penakiuei I'.E.
Pymsutnca (aBTopsl Pymsutuc I'.E., ®enpaman O.I7);

13. YueOnuka: Pynsutuc I'.E., ®enpaman @.I'. Xumus, u3garenscTBo «IIpocBenieHne;,

14. lunaxktuaeckuit matepuan 10-11 knacc. Xumus. Pagenkuit A.M. UznarensctBo «IIpocBenienne.

[IporpaMMa 3JIEKTUBHOIO y4e€OHOIO IpeIMeTa HECET €CTECTBEHHO-HayYHYIO HaIlpaBJIEHHOCTD,
OHa crHocoOCTByeT Oosee TIyOOKOMY M OCMBICIEHHOMY YCBOGHHIO IPOIpPaMMHOI0 Marepuana,
BOCIIUTBHIBAET TPYAONIOOME  yyallMXCsl, IeNeyCTPEMIEHHOCTb, OTBETCTBEHHOCTb, YIOPCTBO U
HAaCTOWYUBOCTb B TOCTHKEHUH LIEIH.

AKTyaJIbHOCTbH MPOTPAMMBI AJIEKTUBHOTO Y4€OHOTO IPeMeTa 3aKI0YaeTCsl B TOM, YTO YYallluMCs
MIPEIOCTABIIAETCS BO3MOXKHOCTh TIOMOJIHUTH 3HAaHUSA, NPUOOPECTH M 3aKPENUTh HABBIKU pEIIEeHUs
pacueTHBIX M dKCIEPUMEHTANIbHBIX 3ajad.

3amaun — 3TO Takue 3a/laHus, B KOTOPBIX IPEIyCMaTpUBAEeTCs MPOAYKTHUBHAs NEATEIbHOCTH
yyalmxcs, He3aBUCUMO OT (OPMBbI UX BBIMOJIHEHUS (YCTHOM, MHUCbMEHHON WM 3KCIEPHUMEHTAIbHOMN).
Xumuueckass yueOHast 3afjaya — 3TO MOENb MPOOJIEMHON CHUTYyalluH, pelIeHHe KOTOpoil TpedyeT oT
y4JalIUXCs MBICIUTENIBHBIX U IPAKTUUECKUX EHCTBUI HAa OCHOBE 3HAHMM 3aKOHOB ¥ TEOPUH XUMHH.

YMeHue pemarb TEOPETUYECKHE M IPAKTHUECKHUE 3aJaud SIBJISETCS OAHMM U3 IOKa3aTeseu
YPOBHS Pa3BUTHUA XMMHUYECKOTO MBIIIIJICHUS yJallluXcs, TIyOMHbI YCBOGHUSI UMM y4eOHOr0o MaTepuaa.

3HaueHue peuIeHus 3aa4 B IKOJbHOM Kypce XMMHHU MEePEOLIeHUTh TpyAHO. Pemenue 3aaa4 - 3To

MIPEKPACHBII CIOCO0 OCYIIECTBICHHS MEXKIPEAMETHBIX CBSI3€H, a TAaK)Ke CBSI3UM XMMHYECKONW HAyKu C

*u3Hbpt0. [lpy pemeHun 3amad pa3BUBAIOTCA KPYro3op, MaMsTh, peyb, MBIIIJICHHE y4YaIIUXCs, a TaKkKe

dbopMupyeTcss MUPOBO33PEHHUE B LIEJIOM; NMPOUCXOIUT CO3HATEIILHOE YCBOEHHE U JIydlllee MOHHMaHUe
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XUMHUYECKUX TEOpUM, 3aKOHOB U siBieHUU. PemieHue 3amay pa3BuBaeT MHTEpEC ydalluxcs K XUMHUH,

AKTUBU3HUPYET HX JACATCIBbHOCTD, CHOCOGCTByeT TPyAOBOMY BOCIHHUTAHHUIO IIKOJBHUKOB MU HX

MOJINTEXHUYECKOH MOJATOTOBKE, BBIOOPY €CTECTBEHHO-HAYYHOTO MPOQHIIst 00ydeHHSI.

Pemenne 3aaad Tpe6yeT OT y4dJaluxcCd YMCHHUA JIOTHUYCCKU PACCYXIaThb, INIAHUPOBATh, ACJIAThH

KpaTKuC 3alurcu, INpPOU3BOJUTH paC‘IéTBI 1 00OCHOBBIBaTb HX TCOPCTUUCCKU. HpI/I O9TOM HE€ TOJIBKO

3aKPCIUIAIOTCA W pa3BHUBAOTCA 3HAHMSA WM HABBIKW YYallUXCs, IMOJTYYCHHBIC paHEC, HO U (bOpMI/Ip}II-OTCSI

HOBBEIC.

OcHOBHBIE 11eJIM 3JIEKTUBHOI0 Y4eOHOr0 nmpeamera:

1. Pacmuputhb 3HaHHS CTAPIIESKIACCHUKOB IO BOMPOCAM Kypca OpraHu4ecKoi XUMHUH CPEAHEH HIKOJIbI.
2. 3akpenuTh YK€ UMECIOIINECs HABBIKU B PEIICHUH TEOPETUICCKHUX U MPAKTUYCCKUX 3a/1a4.
3. CdopmupoBath yMEHHS B PEIICHUH KAYECTBEHHBIX M KOJTMYECTBEHHBIX 3a/1a4.
4. HayuuTh pemiath KOMOMHUPOBAHHBIC 3aJla4M, a TaKXKe JIeJaTh KOJUYCCTBEHHBIM M KaueCTBCHHBIM
aHAJIN3 MPU PEIICHUH SKCIICPUMECHTAIBHBIX 3a7a4.
5. Pacuuputhb npeacraBieHue y4aluuxcsi 0 XMMUYECKOM SKCIIEPUMEHTE.
6. CnocoOcTBOBaTh (HOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS.
7. Oxka3aTb IOMOIIb B BEIOOpE MPOQHIIS JaIbHEHIIIEr0 00pa30BaHUs.
3agaum 31eKTUBHOI0 Y4e0OHOI0 Nmpeamera:
1. ®opMupoBaTh HHTEPEC K U3YIAEMOMY MPEAMETY.
2. Cnoco0OcTBOBaThH 0OoJIee TITyOOKOMY H ITOJITHOMY YCBOCHHIO, & TAKXKE 3aKPETUICHUIO MaTeprara.
3. Pa3BuBaTh yMEHHS JIOTHYECKH pacCyXIaTh, ILIAHUPOBATh, AH(PPEPEHIIMPOBATh, YCTaHABIUBATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U.
4. ®opmupoBaTh TPYIAOTIOOUE, IENEYCTPEMICHHOCTh, YIIOPCTBO, HACTOMYMBOCTH B JOCTHKCHHH
MOCTABIIEHHOM 1IEJIH.
5. JlukBuAMpOBATH MPOOENBI B 3HAHUSIX
6. Pa3BuBaTh HABBIKK CAMOCTOSITENLHON PaOOTHI
ITocJie u3y4eHusi JIEKTUBHOTO Y4eOHOI0 MpeIMeTa yqyanecs J0JIKHbI
3HaTh:
1. TpeGoBanus odopmiieHus 1000H 3a1a4u.
2. OCHOBHBIC CITOCOOBI PEIICHUS PACYCTHBIX 3a/1a4.
3. @opmynbl IS BBIYMCICHHS MAacChl MM KOJMYECTBA BEIISCTBA, MACCOBOW JIOJIM D3JIEMEHTA B
BelecTBe (KOMIIOHEHTA B CMECH).
4. KonuyecTBeHHbBIE XapaKTEPUCTUKHU PACTBOPOB.
5. Xumuueckue CBOMCTBA KJIACCOB HEOPTAHUYECKUX U OPTaHUUYECKUX COSAMHEHHIA.
Ymersn:
1. Odopmiars 3a1a4n COTIIACHO TPEOOBaHUSIM.
2. Pemartp pacdeTHbIC 33/1a4H Pa3HBIMHU CIIOCOOAMHU.
3. BBMUUCIATE MO XUMHUYECKUM YpPaBHEHHSM MacCy M KOJUYECTBO BEIIECTBA IO HM3BECTHOW Macce
OJTHOTO W3 TIPOJTYKTOB PEaKIIHH.
4. TIpou3BOAUTH PACUEThI 10 TEPMOXUMUYECKUM YPABHEHUSIM.
5. BwIUUCHATH MaccoBbI€ JOJIH M MAacCChl BELIECTBA B pacTBOPE.
6. OmpenensTh MacCOBYIO U OOBEMHYIO JIOJIM BBIXOJAa MPOAYKTa MO CPABHEHHIO C TEOPETUUYECKU
BO3MOYKHBIM.
7. HaxomuTb MOJEKYJISIpHYIO (OpMYITy BEIIECTBA, HAXOIAIIECTOCS B Ta3000pa3HOM COCTOSTHHH.
8. BrpluucnaTh Macchl MPOAYKTa PEAKIMU MO M3BECTHOM Macce MCXOJHOTO BEIIECTBa, COJEPKallero
MIPUMECH.
9. Pemarth KOMOMHUPOBAHHBIC 33/1a4H.



10. [lenath KOMMUYECTBEHHBINA U KaYECTBEHHBIN aHAIU3 MIPH PEIICHUH YKCIIEPUMEHTAIbHBIX 3a/1a4.
Oxonuanne 2019-2020 yyeOHOro ro/1a MPOXOAMIO B 0COOBIX YCIOBHUAX JUCTAHIIMOHHOTO 00ydeHUs,
9T0 OOYCIIOBIMBACT M HEKOTOPblE HM3MEHEHHS B IUIAHUPOBAHUM U pPaCIpelesieHuH Yy4eOHOTo
matepuana B 2020-2021 yuebrom romxy. Ha 3acegannu MO yuuteneil eCTeCTBEHHO-HAYYIHOTO ITUKIIA
ot 05.06.2020r (mpoTokon Ne7) ObLIO pelIeHO BKIOYUTHh U3yU4eHHBIC TeMbI B pasznen «IloBropeHue»
B 1 gwerBeptu 2020-2021 yueGHOTO roja.

2. ConeprxaHue TeM y4eOHOIro Kypca
10 knacc
34 g/ron (1 4/HEenenro)
[Tporpamma mpesyraraercst Juisi paboThl IO HOBBIM yueOHHKaM xumuu aBTopoB [ .E. Pym3utuca u
O.I'. denpamana, npoumenmum sxcneptusy PAH u PAO u Bomenmum B denepanbHblil nepeueHb
Y4eOHUKOB, PEKOMEHJIOBAaHHBIX MMHHCTEPCTBOM O0pa3oBaHHUs M Hayku P® Kk WCMONB30BaHHWIO B
o0Opa3oBaTenpHOI mpoiecce B 001eoopazoBaTenbHbIX yupexaenuax Ha 2020 -2021 yueOuslii ro.

PacnpeﬂeneHHe 4acoB 110 pasaciiaM IIporpaMmal IIpru 1-M Jace B HCACIIIO:

No Tewma paznena KomnuectBo yacos
10 xnacc

1 Beenenue. 1

2 Oco0eHHOCTH ANIEKTPOHHOI'O CTPOEHUSI, XUMUYECKUX CBOMCTB U 10
CIoco0O0B TMOJIy4YEHHUS YTIEBOIOPOIOB

3 Pemenne KOMOMHUPOBAHHBIX U PACUCTHBIX 337124 5

4 OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUU B OPTAHUUICCKOM 3
XUMHUH

5 Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS, XHMUYECKHX CBOMCTB U 10
CIO0COOO0B MOJIyYE€HHUS KHCIOPOICOAEPKALUX COSAUHEHNN

6 ['eHeTHYeckas B3aMMOCBSI3b MEXKAY KJIaCCaMH OPTaHUYECKUX 5
BELIECTB.

Bcero: 34

CoaepixkaHue nporpamMmsl

Beeaenue (1 u.)

TpeboBaHMs TEXHUKH OE€30MTACHOCTH MIPU MPOBEAEHUHM XMMHUYECKOT0 SKcriepruMenTa. [lepsast
MEIUIMHCKAs TIOMOIIb [TPH XUMUYECKHX 05KOTaX U OTPABICHUSAX.

Tema Nel. Oco0eHHOCTH 3JIEKTPOHHOIO CTPOCHHS, XMMHYECKHX CBOMCTB H CHOCo00B
NMOJIy4eHHs YrieBoaopoaoB. (104ac)

OCOOEHHOCTH JIEKTPOHHOI'O CTPOEHHUS YIIIeBOAOPOAOB. CpaBHEHHE 3JIEKTPOHHOTO CTPOEHHS,
XUMHYECKHX CBOMCTB M CIIOCOOOB MOJYYEHUS YIIEBOJOPOAOB: aIKAHOB U LIMKIIOAJIKAHOB, AJIKEHOB U
QJIKUHOB, aJIKAHOB, aJKEHOB U apeHOB. OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
JTMEHOB C COTPSKEHHBIMU JIBOWHBIMU CBSI3SIMHU.

YrneBonopoas! (pesenbHbIe, HENpeIeIbHbIE, APOMATUUECKHE).

OJEKTPOHHOE Y POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI METaHA. Sp3-ry16p1/my13auml opOuTaseit atoma
yraepoaa. I'oMonornueckuil psif, HOMEHKIIATYpa U U30MEpHsl YIIIEpOIHOro ckenera. OU3ndecKue CBOMCTBA
aJIKAHOB M WX 3aBUCHMOCTb OT MOJIEKYJSPHOM Macchl. XMMHUYECKUE CBOICTBA: TaJIOTEHUPOBAHUE (Ha




IpUMepe METaHa M 3TaHa), TOPEHUE, TEPMUUECKUE MIPEBPALLECHUs (Pa3JIokKEHNE, KPEKUHT, JeTHIPUPOBAHUE,
n3omepm3aimsi). Koneepcus merana. HaxoxaeHnue B prposie U MPUMEHEHUE aJIKaHOB.

AJIKeHBI. JIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIBI STHICHA. SP°-THOPH/IH3AIMs
opbutaneii aroma yriepoaa. 6-CBsi3u U m-CBs3U. ['oMosoruueckuii psia, HoMeHkinarypa. CTpykTypHas
nzoMepust (M3oMepus YIJIEpOJHOIO CKElNeTa U IOJOXKEHUS JIBOMHOM CBS3M B MOJIEKYJIE).
3aKOHOMEPHOCTH H3MEHEHHMsI (U3MYECKUX CBOICTB alKeHOB. XUMHUYECKHE CBOHCTBa (Ha mpumepe
STUJICHA): pEaKIMM MPHUCOCAUHEHHs (TUAPUPOBAHUE, TaJOI€HUPOBAHUE, TUAPOraJIOreHUPOBAHUE,
TUApATaIns ), OKUCICHUs (TOPEHHUE) U IMTOJTUMEPHU3AIIUH.

[TpomblmieHHble W 7a0OpaTOpHbIE METOABI IOJYYEHMs aJIKEHOB: JETUAPUPOBAHHUE MU
TEPMUYECKHI KPEKUHT JIKAHOB M JIETUAPATALUS CIIUPTOB.

Ankanuensl. [loHsiTue o0 JUeHOBBIX yrieBojgoponax. byramuen-1,3 (auBunun) wu  2-
MetunOyraauen-1,3 (u3onpen). IlomydueHne W XMMHUYECKHE CBOWMCTBA: PEAKIMU TMPUCOCAUHEHUS H
MOJTUMEPHU3AIIH.

AJKUHBL. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl aleTwieHa. SP-I'ubpuausarus
opOuraneii aroma yriiepoza. I'omonornueckuii psi, “30Mepusi 1 HOMEHKIIATYpa alKMHOB. (PH3HUecKue 1 XUMHYECKHE
CBOWCTBAa (Ha MpHuMepe aueTwieHa). Peakimy npucoeuHeHus (TWIPUPOBaHUE, TAIOICHUPOBAHKE, TWIporaiore-
HUpOBaHWe, TIuapartauusi), okuciaeHus (ropenue). [lomyueHue aunerwieHa KapOWIAHBIM M METaHOBBIM
CrIoco0amu, ero NpuMeHEHHe.

[{uknoankanel. HoMeHkarypa, momydeHue, Gu3nveckue 1 XUMHUECKUE CBOMCTBA, TIPUMEHEHHE.

Apenbsl. CocTaB U CTpOEHHME apeHOB Ha npumepe OeHzona. dusnueckue cpoiicTBa O€H307a, €ro
TOKCHYHOCTh. XHMMHYECKHE CBOWCTBA: pEAaKIHWW 3aMeUIeHUs (HUTPOBAHUE, TaJOTCHUPOBAHUE),
IpUCOEIUHEHNUs (THAPUPOBAHUE, XJIOpUpOBaHue), ropeHus. [lomyyenue u npuMmeneHue 6eH3oa.

Ilpakxmuueckasn pabomaNel: «llonydeHne 3TUIEHA U U3yYE€HUE €0 XUMUYECKUX CBOMCTBY.

IIpeameTHble pe3yabTarhbl: 3HaTh OOIIyI0 (POPMYIy ajKaHOB, XapaKTep XMMHUYECKOW CBS3U B
MOJIEKYJIaX aJKaHOB. YMETh OOBSICHATH TETPAdJPUUECKOE CTPOSHHE MOJIEKYIIbI MeTaHa, 3Ur3arooopasHoe
CTPOEHHE MOJIEKYJI HpPEIeNbHBIX YIJIEBOAOPOAOB. YMETh COCTaBIATH (POPMYJBI M30MEPOB, OTIMYAThH
TOMOJIOTH OT W30MEPOB, HAa3bIBaTh BEIIECTBA II0 MEXIYHAPOJHOW HOMEHKIATYpe, COCTaBISAThH
CTPYKTYpHBIE (OPMYJIBl BEIIECTB 0 WX HA3BAHUSAM. YMETh OOBSACHATH 3aBHCHMOCTH (DU3UYECKHX
CBOWCTB alIKaHOB OT OTHOCHTEIBHON MOJIEKYJIIPHOH MacChl M 3aBUCHMOCTh XHMHYECKHX CBOMCTB
QJIKAaHOB OT CTPOEHHSI MX MOJIEKYJ, COCTABIIATh YPABHEHHUS PEaKIUH, XapaKTEPU3YIOIINX XUMHUYECKHE
CBOMCTBA aJIKAHOB (TOpeHHEe, TEPMUUYECKOE Pa3JIoKEHUE, XJIOpUPOBAaHUE, H30MepH3alys). 3HaTh 001acTH
MPAKTUYECKOr0 MPUMEHEHHS aJIKaHOB. YMETh YCTaHABIMBATh 3aBUCUMOCTb MEX/1y CBOMCTBaMHU aJIKaHOB
U UX NPUMEHEHHEM. YMETh HaXOJUTh MOJIEKYISPHYIO (OpMyNy BelleCTBa HAa OCHOBE 3HAHUS €ro
IUIOTHOCTH, OTHOCHUTEIBHOM IJIOTHOCTH M MAacCOBBIX JI0J€H XMMHUYECKUX IJIEMEHTOB B 3TOM BEIECTBE.
3Hath 0011yI0 (POpMYITy YIIIEBOAOPOIOB ATHIEHOBOTO psAsia. YMETh H300paxaTh CTPYKTYpHbIE (POPMYJIBI
AJIKEHOB W MX M30MEPOB, Ha3bIBAaTh AJKEHBI 110 MEXTYHAPOJIHON HOMEHKIIATYPE W COCTABIIATH (POPMYIIBI
QJIKEHOB TI0 WX HAa3BaHUSM. 3HATh CIIOCOOBI TOJYYEHHUS AIKEHOB M OOJIACTH WX NPHUMEHEHUS. YMETh
COCTABIISITh ypPaBHEHUS XMUMHYECKHX PEaKIWH, XapaKTepPH3YIOIUX XHUMHYECKHE CBOICTBAa aJIKEHOB.
YMeTb mosryyaTh 3THIIEH, OKa3bIBaTh MEPBYIO MMOMOIIIb ITPH 0)KOTaX M TPaBMax, CBA3aHHBIX C PEaKTUBAMU
u nabopaTopHbBIM 00OpylnoBaHMEM. 3HaTh OOIyI0 (OopMyny alKHHOB. YMETb OOBICHATH Sp-
rUOpUIN3AIMIO U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl aleTHIIeHa, COCTAaBIATh CTPYKTYpHbBIE
(dopMysIBl TOMOJIOTOB alleTHJeHa M Ha3bIBaTh aJKUHBI MO MEXIYHApOJHOM HOMEHKJIaType. 3HaTb
JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbI O€H30J1a, BUJbI TMOPHIN3ALMK 3JIEKTPOHHBIX
opOuTasei, roMosIoru 0eH30I1a, BUIbl H30MEPUN U HOMEHKJIATYPY ape€HOB. Y METh IPUBOIUTH IPUMEPHI U
COCTABJIATh YPAaBHEHUS XUMMUYECKMX PpEaKLUi, pacKpbIBAIOIIMX TI'EHETUYECKUE CBSI3M MEXIYy
YIJI€BOAOPOAAMH Pa3HBIX KIACCOB.



MeranpeamerHsie pe3y/bTaTbl: YMETh CaMOCTOSITENBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh MU
KOPPEKTUPOBATh YPOUHYIO JEATEIbHOCTh. YMETh MOHUMATh MPOOJIEMBbI, CTABUTH BOIPOCHI, BBIJIBUTATh
TUIIOTE3bl, OPraHU30BHIBATH yU4E€OHOE COTPYAHUYECTBO M COBMECTHYIO IEATEIBHOCTh C YYUTEIEM U
CBEpCTHUKAMH, (OPMYITUPOBATH, apryMEHTHPOBATh U OTCTaWBaTh CBOE MHEHHE. Pa3BUBATh HaBBIKU
CaMOCTOSITEITLHOW pabOoThl ¢ Y4eOHBIMU MOCOOUSMHU, KHUTaMHu, WHOOPMAITMOHHBIMU pecypcaMu. Y MeTh
OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MHGOPMAIMU U HUCIIOJIb30BATh UX JUIS TOCTHXKEHHUS LIEJeH.
YMeTh COOTHOCUTH CBOU JCUCTBUSL C IUIAHHUPYEMBIMH PE3YJIbTATAMH, OCYLIECTBISATH KOHTPOJIb CBOEH
NesTeIbHOCTH B TpOIecce JIOCTHXKEHHUS pe3yibTara, ONpENeNsiTh CHOCOObI NEHCTBUI B paMKax
MPEJIOKEHHBIX YCIOBUW U TpeOOBaHUU, KOPPEKTUPOBATH CBOM JEHCTBUSI B COOTBETCTBUU C
HW3MEHSIOLIENCS CUTYallUE.

JluyHoCcTHBIe pe3yabrarbl: @DopMHpOBaTH HAydyHOE MHUPOBO33PEHHE U YBAXEHHUE K
OT€UeCTBEHHOW Hayke. (OCHOBHBIE BHJIbI JCATEIBHOCTH YYAIIMXCS. 3HAKOMHUTBCS CO CTPYKTYpOM
yaeOHuKa. COCTaBISITh KOHCIEKT JieKuuu. DopMHpoBaTh MHPOBO33PEHUE, COOTBETCTBYIOIICE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH, Ha OCHOBE MPEJCTABICHUNW O CTPOCHHMH U MHOT0oOpa3uu
oprannyeckux BemecTB. DOpMUPOBATH yMEHHS NPOAYKTUBHO OOINATHCA M B3aHUMOJCICTBOBATH B
MpoLecce COBMECTHOM paboThl. Pa3BuBaTh yMeHUs yNpaBisTh CBOCH MO3HABATENBHOUN NEATEIBHOCTHIO,
OLICHMBAaTh CHUTYallUI0 WU OINEpPAaTUBHO IMPUHUMATH pelleHHE. Pa3BUBaTh HAaBBIKM COTPYAHUYECTBA CO
CBEPCTHUKAMH U B3POCIBIMH B 0Opa30BaTEeIbHOW JIEATENbHOCTH. Pa3BuMBAaTh KOMMYHHKATHBHYIO
KOMITETEHTHOCTh, CIIOCOOHOCTh HAXOIUTh OOIIME IEeTW W COTPYAHWYATh JUIS WX JIOCTHKCHUS,
(hOpMHUPOBATH IKOJIOTHYECKYIO KYJIBTYPY.

Tema Ne2. Pemenne KOMOMHMPOBAHHBIX M PACYETHBIX 3a71a4 (5 yac)

PanmonansHoe MCHONB30BaHUE 3HAHUN MO (PU3MKE M MaTeMaTUKE NJs PEIIeHUs pPacdeTHBIX
XUMHUYECKUX 3aJady. 3a OCHOBY o0Oo3HaueHuss Oepercs MexayHapoAHas cHCTeMa EIUHUIL.
du3nyecKkue 3HaHUs UCIOJIb3YEMbIE B XUMHUU: Macca Tella, €MHULA MACChl, pacuyeT MAcChl TeJla IO €ro
IUIOTHOCTU U 00BEMY; KOJIMYECTBO TEIUIOTHI, €AMHMIIBI KOJIWYECTBA TEIUIOTHI, MPOIMOPIHsS, MPOIEHT,
rpaduku, cucreMa aiaredpanyeckux ypaBHeHHI. CocTaBleHUE alrOpuTMa PEIICHUs PACYETHBIX 33/1a4 M0
YCTAaHOBJICHUIO MOJIEKYJISIPHOW (OPMYJIBI BEIIECTBA MO PA3JIMYHBIM JaHHBIM PAa3HBIMH  CIIOCOOAMMU.
Pemenne kOMOMHMpPOBAaHHBIX PACUETHBIX 3a/ad HA TMPUMECH W MAaCCOBYIO JIOJIFO BBIXOJa IPOJYKTa,
ra3oBble€ CMECH. 3a/1ayMl 110 YCTAaHOBJIEHNIO F€HETUUECKOM CBSI3U.

OCHOBHBIE TIOHATHUSI XUMUHU U UX 0003HAUYCHHUS, TPUMEHIIEMBIC MTPU PEIICHUH PACUETHBIX 3a]1a4:
® OTHOCHUTEJIbHAs aTOMHAsl Macca JJIEMEHTAa;
® OTHOCHUTEJIBbHASI MOJIEKYJISIPHAsl Macca BEILECTBA;
® Macca, MOJIb, MOJIIpHAsI Macca, MOJISIPHBIA 00beM, MOJISIPHAST KOHIIEHTPAIIHS;
® OTHOCHUTENbHAS IJIOTHOCTh, MACCOBast 10Ji, 00BEMHAs J10JIsI, MOJIbHAS JOJIS;
® UHCIIO CTPYKTYPHBIX YACTHUIL, TOCTOSIHHAS ABOTaipo, BBIXOJ MPOAYKTA.

IIpeaMeTHble pe3yibTaTbl: 3HATHh OCOOCHHOCTH CTPOCHHS OPraHUYECKHUX BEIIECTB.3HATH
QITOPUTM pEIIeHs 3a7ad Ha ONpeNeJeHHE MOJEKYIIpHOU (OPMYINIbI OPraHMYECKUX BEIIECTB, IO
MACCOBBIM JOJIIM XUMHUYECKHUX HJIEMEHTOB, MO MNPOAYKTAM CrOpaHus OpParu4ecKux BEHIECTB.Y METh
COCTaBJISITH JIEKTPOHHBIE (POPMYIIBI OCHOBHBIX KJIACOB OPTaHMYECKHX BEIIECTB, YMETh MUCATh B O0IIEM
BUJIE YPAaBHEHUs pEaKUUW, XapaKTEPU3YIOIIUX OCHOBHBIE XHWMHYECKHE CBOMCTBA pPa3HbIX KIIACCOB
OpPraHMYECKUX BEIIECTB. YMETh IO CTPYKTYpHBIM (opMylaM OpPraHMYECKHX BEILIECTB OINPEAEIsATh
MPUHAJICKHOCTh BELIECTBA K KOHKPETHOMY KJIACCY OPraHUYECKUX COEAUHEHU.

MertanpeaMeTHble pe3yJbTaThbl: YMETh MOHMMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTATH
TUIIOTE3bl, COCTABJISAITh KOHCIIEKT JEKIMH. BrageTh HaBbIKaMHU IO3HABATEIIBHOW JESTENBHOCTH, YMETh



SCHO, JIOTHYHO M TOYHO BBIPAKaThb CBOM MBICJIH. BiageTh HaBbIKaMU ITO3HABATEIBHON AEATEIbHOCTH,
YMETB SICHO, JIOTUYHO ¥ TOYHO BBIPAXKaTb CBOU MBICIIH.

JInunocTHele pedyabrarel: DopmMupoBaTh HaydHOE MHMPOBO33DEHHUE U YBAKEHHE K
OoTeyeCcTBEHHOM Hayke. OCHOBHBIE BUIbl JEATEIBHOCTH YYalUXCS. 3HAKOMHUTBCS CO CTPYKTYpOu
yueOHuka. CoOCTaBIsATh KOHCHEKT JeKknuuu. @DopMUpoBaTh MHUPOBO33PEHHE, COOTBETCTBYIOILEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, HA OCHOBE IIPEACTaBICHUN O cTpoeHuu atromoB. dopmupoBars
MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, HA OCHOBE IIPEACTaBICHUN
O CTPOEHUU ¥ MHOT000pa3uK OpPraHNYEeCKUX BELECTB.

Tema Ne3. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE PeaKIMH B OPraHn4eckoii xumun (3 gac)

OmnpeneneHye CTENEHU OKUCIEHHUS aToMa YIilepoJa B OpraHn4deckux BelecTBax. Mcnonp3oBanue
METO/A JIEKTPOHHOTO OajaHca JJisl pacCTaHOBKU KOA((UIIMEHTOB B YPAaBHEHHSIX PEaKIUil ¢ ydacTuem
OpraHuYecKux BemiecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B OPraHUYECKONH XUMHUN: MATKOE
1 KECTKOE OKUCIICHUE AIKEHOB, OKHCIICHUE apEHOB, AJIKUHOB.

Ilpakmuueckaa pabomaNo2: «[lonmyueHne 3TUIEHA U €r0 OKUCIEHHUE PACTBOPOM IlepMaHraHara
KaJIus».

IIpenmerHbie pe3yabTarhbl: 3HaThb COCTaB M CTPOEHHUE PA3HBIX KJIACCOB KHCIOPOICOAEPIKAIUX
BEIIECTB, MX OINpeneieHne, (QYHKUMOHAIbHYIO TIpymmy, oOuryo ¢opMmynry VYMeTb COCTaBIATh
CTPYKTYpHBIE (POPMYJIbI Pa3HBIX KJIACCOB KUCIOPOACOAEPKAIIUX BEIIECTB ¥YMETh COCTABIIATh YPaBHEHUS
peakuui, NOATBEP)KIAIOIIMX CBOMCTBA pa3HBIX KJIacCOB KHCIOPOJCOAEPKAIIUX BEIIECTB. 3HATh
3aBUCUMOCTb MEXAY COCTaBOM, CTPOCHHUEM M CBOWCTBAMM BEUIECTB. YMETh IPUBOAWUTH IPUMEPHI H
COCTABJIITH yPAaBHEHMS XMMHUYECKHUX PEAKLUUH, PACKPBIBAIOIIMX TE€HETHYECKHE CBS3M MEXKIY
KHCIIOPOJICOAEPKAIMMYU  BEUIECTBAMU. 3HATh OIPEACICHUE CTEIEHU OKHUCIEHHsA. 3HaTb alrOpPUTM
ONPEIEICHUS CTENEHH OKHUCICHUS XUMHUYECKHX DJJIEMEHTOB, 3HAaThb OINPEAEICHUE OKUCIUTENS U
BOCCTAHOBUTEJI. YMETh COCTaBJIATH 3JEKTPOHBIM OamaHC YMeTh NPUMEHSTh 3HAHHUS O XMMHUYECKHUX
CBOMCTBaX OPraHMYECKUX BELIECTB JJIS pPEIIEeHUs SKCIEePUMEHTAJIbHBIX 3ajad, MOoJA0MpaTh BELIECTBA U
MIPOBOJIUTH XUMUUYECKHE PEAKIIUU, HEOOXOJUMBbIE [T PELIeHUs ONpeeEHHON 3aJaun.

MeranpeamerHbie pe3yJbTaTbl: YMETb COOTHOCHUTb CBOM [JEHCTBHS C IUIAHUPYEMBIMHU
pe3yibTaTaMy, OCYIIECTBIIATh KOHTPOJIb CBOEHM ACATENBHOCTH B IPOLECCE NOCTHXKEHMS peE3ysbTaTta,
OTIpeENATh CIOCOObI AEUCTBUN B paMKaX MPEAI0KEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
NEUCTBHS B COOTBETCTBUU C U3MEHSIOUICHCS CUTyallUed. YMETh pacCyXJaTh, AJIaTh YMO3AKIIOUYECHHS U
BBIBO/IbI, CAMOCTOSITEIILHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUEOHYIO J1E€ATEIBbHOCTb.
YMmerp 000011aTh, YCTaHABIMBATH AaHAJOTHHM, HPOAYKTHUBHO OOINATHCS B IPOLECCE COBMECTHOM
JeSITeNbHOCTH. YMEThb MOJb30BaThCs OCHOBHBIMHU JIOTMYECKMMHU HpHEMaMH, METOJaMHU HaOIIOJCHHUS,
00bsiICHEeHUs, TporHo3upoBaHus. COCTaBIATH CXEMbl Ha OCHOBE H3yYEHHOTO MaTepuana. Brianersb
HaBbIKAaMU T103HABATEIbHOU pedIeKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JAEUCTBUA M MBICIUTENbHBIX
IIPOLIECCOB. ¥YMETh CAMOCTOSITENBHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH ACSATEIBHOCTbD.

JInuHocTHbIE pe3ysbTaThl: POPMHUPOBATH HAYYHOE MHPOBO33PEHUE HAa OCHOBE NPECTABICHUMN
0 3aBHCHMOCTH CBOMCTB KHCJIOPOJCOAEPKAIUX OPraHUYECKUX COCIMHEHHN OT MOJIOXKEHHUS B MOJIEKYJIE
aToma KHciopoza. Pa3BuBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, IIPOSBIIATh TOTOBHOCTD K YBaKCHUIO
MHOU TOYKH 3peHUs IPH 00CYKACHUHU Pe3yIbTaTOB BHIITOJTHEHHOMN paboThI.

®opMHpOBaThH MO3HABATENBHYIO U HHPOPMALMOHHYIO KYIbTYPY, IPUHATHE IIEHHOCTEN 3I0POBOTO
u Oe3omacHoro o0pasa >KU3HHU, HENpuATHe ynorpeOineHus ankorois. HabmogaTh J1eMOHCTpalMOHHBIE
OIBITHI. Y4YacTBOBaTh B OOCYXIEHMHM HOBOro Martepuana. GopMUpoBaTh LEIOCTHOE MHUPOBO33PEHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH, HA OCHOBE IPEACTABICHUN O TEHETUYECKOU
CBSA3M MEXAY pasHbIMH KJacCaMH OpPraHMYECKHX BellecTB. Pa3BuBaTh KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb. Pa3BuBaTh OepeikHOe, OTBETCTBEHHOE OTHOLICHHE K (PU3UYECKOMY 3[0POBBIO, KaK
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COOCTBEHHOMY, TaKk M JPYrUX JIIOJIeH, YMEHHE OKa3blBaTh NEPBYIO MOMOINb MPU 0XOraXx M TpaBMax,
CBSI3aHHBIX C PEaKTHBAMU M J1a0OpaTOpHBIM 000pyaoBaHHeM. DopMUpPOBaTH OTBETCTBEHHOE OTHOIICHUE
K yueHH10. OCHOBHBIE BHJIbl ACATEIbHOCTH ydalluxcs. BbIIOMHATE 3aJaHus ONpeacaEéHHON CI0XKHOCTU
10 MIPOMJAEHHOMY MaTepUaly

Tema Ne3. Oco0eHHOCTM 3J1€KTPOHHOIO CTPOeHHMs, XMMHU4YECKHX CBOWCTB M CHOCO00B
MOJIydYeHHsl KHcjaopoacoaep:kammx coexunuennii (10 yac)

Knaccudukanus KuciaopoJconepkaiiux opraHM4eckux coequHeHuil. CpaBHEHUE 3JIEKTPOHHOTO
CTPOCHHMSI, XUMUYECKHX CBOICTB U MOIYUYECHHUS: CIIUPTOB U (DEHOJIOB, aIbJAETHIOB U KETOHOB, IPEIEIbHBIX
U HENpeJesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCHIOT. CrnupTel. @OYyHKIHMOHAIbHAS TpyIMIa,
KJ1accu(UKanus: 0JJHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI.

[IpenenbHble OgHOATOMHBIE cOUpThl. HoMmeHknaTypa, H30MepUsi M CTPOEHUE CIHUPTOB.
BonmoponHasi cBsi3b MEXAy MOJIEKYJIaMHU M €€ BIUSHHE Ha (pU3MUYECKHE CBOWCTBA CIIUPTOB. XUMHYECKUE
CBOMCTBa CIIMPTOB (Ha MPUMEPE METAHOJIa M ATAHOJIA): 3aMEIEHUEe aTOMa BOJOpOJa B TUIPOKCUIBLHOU
rpymnne, 3aMelleHue THAPOKCUIBHON Tpymmbl, oOkucieHue. KauecTBeHHas peakiusi Ha CHHUPTHI.
[TonydeHnue u npUMeHEHUE CIIUPTOB, (PU3NOTOTUYECKOE ACHCTBUE HA OPTaHU3M YEIOBEKa.

MHoroaroMHbie  COHUPTHI: ATUICHTIMKOIb M  TIOUIEPUH. TOKCUYHOCTH OSTUIJICHIJIUKOJS.
OcoOeHHOCTH XHUMHUYECKUX CBOMCTB U MPAKTUYECKOE HCIONIb30BAaHHE MHOTOATOMHBIX CIIUPTOB.
KauecTBennas peakuus.

®enon. Ilomydyenue, ¢usmueckue M XUMUYECKHE CBOWCTBa (eHona. Peakunmm ¢ ydactuem
TMJPOKCUJIBHOM TPYMIbI U OCH30JIbHOTO KOJblLlA, KayecTBEHHas peakuus Ha (eHon. Ero mpomsliieHHOe
ucrosb3oBanue. JlerictBue (heHona Ha kuBbIe OpraHn3Mbl. OXpaHa OKpYXKaroIei Cpezbl OT MPOMBIIUICHHBIX
OTXOJIOB, coJiep KaIIuX (HEHOIL.

Anpnerugsl. CoctaB, oOmas ¢opmyna, HOMEHKJIATypa U HM30MepUs TpeAeTIbHBIX allbJeTHI0B.
DJNEeKTPOHHOE CTpPOeHHE KapOOHMJIBHOM TPYHIbl, OCOOCHHOCTH JBOMHOM cBs3u. DuU3MUecCKue Hu
XMMHYECKHEe CBOMCTBA (Ha MpUMeEpPe YKCYCHOTO MJIM MYPaBbUHOTO allbJETH/Ia): peaKIUK PHUCOSTINHEHMS,
OKHCIIeHHUs, onuMepu3anii. KauecTBeHHbIe peakliy Ha albJerubl. AlleTanbAerua U Gpopmanbaerui:
MoJIyueHue U npuMeHeHue. JleiicTBue anbAeruioB Ha )KUBbIE OPTaHU3MBI.

KapOoHnosbie kucnotsl. Kiaccugpukanus kapOOHOBBIX KUCIOT: MpeAesbHbIe, HENPEAeIbHBIE;
HU3LIME U BBICIIME KHUCIOTHl. ['OMOJOTMYECKUN psAI MpeaeIbHBIX OJHOOCHOBHBIX KHCIOT.
Homenknatypa, wu3oMmepus, cTpoeHHe KapOOKCWiIbHOW Tpynmnbl. @Dusznueckue U XUMHYECKHE
CBOMCTBA: B3aMMOJICHCTBHE C MeTallaMH, OCHOBAaHUSIMU, OCHOBHBIMU W aM(OTEpHBIMH OKCUIAMHU,
COJISIMH, CIMPTAMU; PEAKIIUHU C YYaCTHEM YTJIE€BOJOPOAHOTO pajuKaia.

OCOOeHHOCTH CTpPOEHHsI W CBOICTB MypaBbMHOH KuCHOTHL. [lomyueHne W TNpUMEHEHHue
KapOOHOBBIX KHCIIOT.

CpaBHeHUE CBOWCTB HEOPTaHUUECKUX U OPraHUYECKUX KHUCIIOT.

Crnoxuble »¢upbl kapOoHOBbIX KucioT. CocrtaB, HOMeHKIarypa. Peaknus sTepudukanuu.
I'unponus crnoxsbIX 3¢upoB. [Ipumeps! cI0XKHBIX 3QUPOB, UX (PU3UUECKHE CBOICTBA, paclpoCTpaHeHHE
B [IPUPO/I€ U IPUMEHEHHUE.

Ipakmuueckas pabomaNe3: «XUMHYECKHE CBOMCTBA 3TAHOJA U TIUIIEPUHAY.

Ipakxmuueckas pabomaNed: «Peaxuun stepudukanyu [lomrydeHne cioxxHbIX 3pUpoB».

Ilpakmuueckaa pabomalNe5: «Perienne sKkCepUMEHTAIbHBIX 33/1a4. Pacro3HaBaHie ¢ TOMOIIBIO
KAaueCTBEHHBIX PEAKIMH KJIACCOB KUCIOPOACOAEPKAIINX COCTUHEHUI.

IIpenmeTHble pe3yabTaThl: 3HATh COCTAaB U CTPOEHHUE MPEICNIbHBIX OJHOATOMHBIX CIIUPTOB, UX
omnpezaeneHue, GyHKIHMOHATBHYIO TPYIIY CIUPTOB, OOIIYI0 (OPMYNTy OJHOATOMHBIX CIHUPTOB. YMETh
COCTaBJISITh CTPYKTYpHBIE (POPMYJIbI CIIUPTOB U UX H30MEPOB, HA3bIBaTh CIUPTHI MO MEXKIYHAPOIHOU
HOMEHKJIaType. 3HaTh BIMSIHUE BOJAOPOJTHON CBSI3U Ha (PU3MUECKHE CBOMCTBA CIIUPTOB. Y METh OOBSICHATH
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3aBHCHUMOCThH CBOMCTB CIIUPTOB OT CTPOCHUS (PYHKIIMOHAIBHOM IPYIIIBI, COCTABIATh YPABHEHUS PEaKIHil,
MOATBEPKJIAIOIIUX CBOMCTBA CHUPTOB, XapaKTEPU30BaTh METOJbI MOJYYEHHS CIHUPTOB, COCTABISATH
YpaBHEHUS PEaKIMM, JiekKalIMX B OCHOBE MPOMBIIUICHHOIO IMOJYy4YEHUs METaHojJa M 3TaHoja. 3HaTh
CTPOEHHE, CBOMCTBA U MPAKTUYECKOE MPUMEHEHHE STUJICHTJIUKOJS W TIULEpUHA. YMETh COCTaBJISATh
YpaBHEHHS PEAKIIMI, TOITBEPKIAIONINX CBOMCTBA MHOTOATOMHBIX CIUPTOB, OOBSCHATH 3aBHCHUMOCTH
CBOMCTB CHUPTOB OT YHMCJIA THJIPOKCOTPYII, MPOBOAUTH KAaYECTBEHHYIO DPEAKIIMI0 Ha MHOTOATOMHBIE
CHUPTHI. 3HATH OmMpe/esieHns (PEeHOJIOB U apOMaTHUYECKUX CIIUPTOB, CTPOGHUE WX MOJIEKYJ, CBOMCTBA U
npuMeHeHue QeHosa. YMeTb OOBSICHATh 3aBHCUMOCTH CBOMCTB (heHOJIa OT CTPOEHUSI €ro MOJEKYJIbI,
B3alIMHOE BJIMSIHUE aTOMOB B MOJeKyJsie (eHOJa, COCTaBISTh YpaBHEHHs pEaKLUl, MOATBEPIKIAIOIINX
CBOWCTBa (peHONA. 3HATH 3aBUCHMOCTH MEXIy COCTAaBOM, CTPOCHHEM W CBOHCTBAMH BEIIECTB. YMETh
MPUBOJUTH MPUMEPHI U COCTABIIATH YPABHEHHS] XMMHUYECKUX PEAKLUN, PACKPBIBAIOIIUX T€HETUYECKUE
CBA3M MEXKIy CIUpPTaMUd M yrieBojopoaamu. OtrpabaTbiBaTh yMEHHE MPOU3BOAUTH PACUETHI 10
XUMUYECKUM YPABHEHUSIM, €CJIM OJHO W3 PEarupyrollux BEIIECTB B3STO B U30BITKE. 3HATH 3aBUCUMOCTH
MEXIy COCTaBOM, CTPOEHHUEM M CBOMCTBAMHU BEIIECTB. YMETh INPUBOJUTH IPUMEPHI M COCTaBIATH
yYpaBHEHUS XUMHYECKMX pEaKLUW, pACKPHIBAIOIIUX TEHETUYECKHE CBS3M MEXKAY CIOUPTaMU M
yraeBojgopoaaMu. OtpabaTbiBaTh yMEHHE MPOU3BOIUTH PAcu€Thl MO XUMHUYECKUM YPAaBHEHHSIM, €CIU
OJIHO M3 peardpyrolux BEIIeCTB B35ATO B U30bITKE. 3HATh (U3MUECKHEe U XUMHUYECKHE CBOWCTBa
IbJACTUIOB. YMETh COCTaBIATh YPAaBHEHMS PEAKIUW, TOATBEPXKIAIOIINX CBOMCTBA aJbJETHIOB,
OOBSICHSITh 3aBUCHMOCTH CBOWCTB QJIBJIETHJIOB OT CTPOCHUS (YHKIIMOHAIHHOW TPYIIIBI, MPOBOIUTH
KaueCTBCHHBIC PEaKIUM Ha aJIbJICTUIbL. 3HATHh OINPEACIICHUE OJHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX
KHCJIOT, CTPOEHUE UX MOJIEKYJ, TOMOJOTHIO M M30MEPHUIO. YMETh Ha3bIBaTh KapOOHOBBIC KUCIOTHI IO
MEXIYHApOAHOH HOMEHKJIAType. 3HaTh XMMUYECKHUE CBOMCTBA KapOOHOBBIX KHCIOT, OCOOBIE CBOWCTBA
MYpaBbUHOM KHUCJOTBl. YMETh 3alUChiBaTh YPaBHEHUs pEaKLMil, MOATBEPKIAIOIINX CBOICTBA
KapOOHOBBIX KHCJIOT, OOBSICHITH 3aBUCHUMOCTH CBOMCTB KapOOHOBBIX KHCIOT OT CTPOCHHS
(GYHKIIMOHATBHOW TPYMIbl. YMETh MPOBOJIUTH OMBITHI MO PACHO3HABAHUIO OPraHUYECKUX BEIIECTB U
COCTaBJIATh OTYET O MpaKTUYecKo pabore. 3HaTh mpaBuia Oe3omacHOW pabOTHl C BEHIECTBAMU,
000pyI0BaHUEM U XUMUYECKOHN MOCY0i. 3HATH CTPOCHHUE, TTOTYUCHUE, CBOMCTBA U 00JIACTH TPUMEHEHUS
CIIOKHBIX 3(UPOB. YMETh COCTABIATH (YOPMYJIbI CIOKHBIX A(PUPOB, YpaBHEHHS peakUuil 3TepupuKalum
W TUAPOJN3a. 3HATh OMpENEICHUE KUPOB, CTPOCHUE UX MOJIEKYJ, CBOMCTBA, OMOJIOTMYECKYIO POJb U
MPaKTUYECKOE 3HAYCHUE. YMETh COCTABJISTh YPaBHEHUS PEAKIMM, MOITBEPIKIAOIINX CBONCTBA KUPOB.
3HaTh CYIIHOCTh MpoIliecca TMAPUPOBAHUS KUPOB. VIMETh MpeacTaBiIe€HUE O CHHTETHYECKHUX MOIOLIUX
CpeICTBaX U 3alllUTe NPUPOJBI OT 3arps3HEHUs HMHU. YMETh COONI0/aTh MpaBHiia OE30MacHOTO
oOparlleHusi Co CpeCcTBaMU OBITOBOM XUMHUU. 3HATH CTPOCHHE MOJEKYIBI TITFOKO3bl. YMETh JOKa3bIBaTh
Hannuue (YHKIIMOHATBHBIX TPYIIN B MOJIEKYJIE TJIFOKO3bl. 3HATh XUMUYECKHE CBOWCTBA Caxapo3bl. Y METh
COCTABJISITh YPaBHEHHUS pPEaKIHid, MOATBEP)KIAIONMINX CBOMCTBA Caxapo3bl, OOBACHITH 3aBUCHMOCTH
CBOMCTB caxapo3bl OT CTpOeHUs (DYHKIIMOHAIBHBIX TPYIIN, HAa3bIBaTh 00JACTH MPUMEHEHHUS Caxapo3bl.
3HaTh CTPOCHHUE U CBOMCTBA Kpaxmalia, KAYeCTBEHHYIO PEaKIMI0 Ha KpaxMall, IPEeBpallleHUs Kpaxmaia B
opraHu3Mme. YMETh COCTaBIIATh YpPaBHEHMsI pEaKIMi THAPOJM3a Kpaxmalla U TOJUKOHICHCAITUU
MOHOCAaxapuJoB. YMETh NPUMEHITh 3HAHUS O XMMHUYECKMX CBOMCTBAaX OpPraHMYECKHUX BEILECTB MJIs
pelleHrs SKCIePUMEHTAIbHBIX 3aj7ad, MOA0MpaTh BEIIECTBA W TPOBOAUTH XUMHUYECKHE pEaKIuH,
HE0OXOIUMBIE I PEIICHHUs OTPeAeIEHHON 3a/1auH.

MeranpeameTrHbie pe3yJbTaTbl: YMETh COOTHOCHUTh CBOM JEHCTBUS C IUIAHUPYEMBIMHU
pe3ylbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH JAEATEIbHOCTH B MPOLECCE JOCTHXKEHUS Ppe3ynbTara,
OTPEIEIATH CIIOCOOBI ICUCTBUHN B paMKax MPEIJIOKCHHBIX YCIOBUN U TPEOOBAHMM, KOPPEKTUPOBATH CBOU
JEUCTBUSA B COOTBETCTBUM C M3MEHSIIOIICHUCS CUTyallued. Y METh pacCyK/aTh, €JIaTh YMO3AKIIOUECHHUS U
BBIBOJIbI, CAMOCTOSTEIBHO OCYUIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh YUEOHYIO AESITEIbHOCTD.
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YMerp 0000maTh, ycCTaHaBIMBATh aHAJOTHH, MPOJAYKTHBHO OOIIATBCA B TMPOIECCE COBMECTHOM
JESATENbHOCTH. YMEThb MOJb30BaThCs OCHOBHBIMHU JIOTUYECKMMHU NpUEMaMH, METOJaMH HaOIIOJCHHUS,
o0bsicHeHUs, TporHo3upoBaHus. COCTaBIATH CXEMbl Ha OCHOBE H3YyYCHHOTO MaTepuana. Brianers
HaBBIKAMU T103HABATEIbHON pEeQIIEKCHU KaK OCO3HAHMS COBEPLIAEMBIX JEHCTBUHA M MBICIUTEIBHBIX
IIPOLIECCOB. ¥YMETh CAMOCTOSITEIILHO OCYLIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATh JI€ATEIbHOCTD.

JInuHocTHbIE pe3ysibTaThl: POPMHUPOBATH HAYYHOE MHPOBO33PEHUE HA OCHOBE NPEJCTABICHUMN
0 3aBUCHMOCTH CBOWCTB KHCJIOPOJCOAEPKAIIUX OPTAaHMYECKUX COECJUHEHUN OT MOJIOKEHUS B MOJIEKYJE
aToma Kuciopoza. Pa3BuBaTb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, IIPOSIBIIATh TOTOBHOCTh K YBaXKEHHIO
MHOM TOYKH 3pEHUS IPU 00CYKJIEHUHU PE3yIbTaTOB BHIMOIHEHHON paOOTHI.

@opMHpOBaTH MO3HABATENBHYIO U HHPOPMALMOHHYIO KYJIbTYPY, IPUHATHE LIEHHOCTEH 3710pOBOTO
u Oe30macHOro o0pasa XU3HHU, HENpUATHE ynoTpeOieHus ankorons. Habmomath JeMOHCTparMoOHHBIE
OTBITHI. Y4YacTBOBaTh B OOCYXIEHHH HOBOro Mmarepuana. DopMupoBaTh LEIOCTHOE MHUPOBO33PEHHE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, HA OCHOBE IPEJICTABICHUNA O T€HETHYECKON
CBA3M MEXIY pa3HbIMU KjacCaMM OpraHMYEeCKHMX BelecTB. Pa3BuBaTh KOMMYHUKATHUBHYIO
KOMIIETEHTHOCTh. Pa3BuBaTh OepekHOE, OTBETCTBEHHOE OTHOIICHHE K (DU3MYECKOMY 3/J0pOBbIO, Kak
COOCTBEHHOMY, TaK M JAPYTUX JIIOJeH, YMEHHE OKa3blBaTh MEPBYIO MOMOIIb MPU 0XKOrax U TpaBMax,
CBSI3aHHBIX C pEaKTUBaMHU M J1abOpaTopHBIM 00opyaoBaHreM. @OPMHUPOBATH OTBETCTBEHHOE OTHOIICHHE
K yueHu10.OCHOBHbIE BUJbI JI€ATEIbHOCTU Yy4aluxcs. BBINOIHATH 3a1aHust onpeneaéHHON CII0KHOCTH
10 IPOMAECHHOMY MaTepuraiy.

Tema Ned4. I'enHeTuueckasi B3aMMOCBSI3b MEKIY KjIaccaMu oprannyeckux Bemects (104ac)

['eneTndeckasi CBsI3b MEXIy yrieBoaopoaamMu. KOHCTPYKTHMBHBIE W JECTPYKTHBHBIC PEAKIUU.
B3auMocBa3p  MexIy  yriaeBOAOPOJAMH M KHCIOPOJCOAEpXAIIMMHU  COeIMHEHUsMU. Peakuuun
TaJIOTEHUPOBAHUS U JETrajJOr€HUpPOBAHUA, TUIpaTallid M JAeTUjpaTalid, TUAPOTaJIOreHUPOBAHUS U
JETUIPOTATIOT€HUPOBAHHUS.

Ipaxmuueckas paboma No6: «IlomydeHue yKCyCHOTO allbJIeTU/Ia U3 dTUIOBOTO CIIUPTA U U3YYEHUE
€ro XUMHUYECKUX CBOMCTBY.

IIpenmeTHble pe3yjbTaThbl: 3HaTh COCTaB U CTPOEHHUE Pa3HBIX KIACCOB OPraHMYECKUX BEIECTB,
UX ompeneneHue, (QyHKIUOHAIBHYIO TpyHmy , oOuryro ¢opmyiny 3HaTh Ha3BaHMsI pPa3HBIX KIIACCOB
OpPraHMYECKUX BEIIECTB. YMETh COCTaBIATh CTPYKTYpHbIE (DOPMYJbI pa3HbIX KIJIACCOB OPTraHUYECKUX
BELIECTB. YMEThb COCTaBISATh YpPaBHEHUS pEaKUui, MOATBEPKAAIOIINX CBOWCTBAa pa3HBIX KJACCOB
KHUCJIOPOJICOACPKAIINX BEIMIECTB. 3HATh 3aBHCHUMOCTh MEXJY COCTaBOM, CTPOEHHEM U CBOMCTBaAMU
BEILIECTB. YMETh NPUBOAUTH MPUMEPHI U COCTABIIATh YPABHEHUSI XUMUUYECKUX PEAKIUHN, paCKPbIBAIOIINX
TeHETUYECKUE CBSI3M MEXKIy OPraHMYEeCKHMMH BEIIeCTBAMHU. 3HATh OCHOBHBIE CIIOCOOBI MONTYYCHHS
Pa3HbBIX KJIACCOB OPraHUYECKUX BEIIECTB.

MeranpeamerHble pe3yJbTaTbl: YMETb COOTHOCHUTh CBOU JEWUCTBUA C IUJIAHUPYEMBIMHU
pe3ylibTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH [EATEIbHOCTH B IPOIECCE TOCTHKEHUS Pe3yNbTara,
OTIpeEIIATh CIIOCOOBI IEUCTBUN B paMKaXxX MPEAoKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTUPOBATH CBOU
NENUCTBHS B COOTBETCTBUU C U3MEHSIOUIEHCS CUTyalluel. YMETh pacCyKJaTh, AEJIaTh YMO3AKIIOUECHHS U
BBIBOJIBI, CAMOCTOSITEIHHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH YUEOHYIO JESTEIBHOCTD.
YMeTh 0000m1aTh, YCTaHABIMBATH AHAIOTHH, MPOAYKTHUBHO OOMIATHCS B TPOIECCE COBMECTHOU
NEeSTeNbHOCTH. YMETh MOJIb30BaThCs OCHOBHBIMU JIOTHYECKHMMH TpUEMaMHU, METOJaMHU HaOIIOIeHUS,
o0BsicHeHHs, TporHo3upoBaHus. COCTaBISITH CXEMBl Ha OCHOBE M3yYE€HHOro Marepuana. Bramersb
HaBbIKAaMU [103HABATEIbHOU pedIeKCHH KaK OCO3HAHUS COBEPILIAEMBIX NEHCTBUH M MBICTUTENbHBIX
MIPOLIECCOB. YMETh CAMOCTOSITENBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACSATEIBHOCTbD.

JIuuHOCTHBIE pe3ybTaTbl: @OpMUPOBATH HAYYHOE MUPOBO33PEHUE HA OCHOBE MPEACTaBICHUM
0 3aBUCHMOCTH CBOWCTB KHCJIOPOJCOAEPKAIUX OPTAHMYECKUX COCIUHEHUN OT MOJIOKEHUS B MOJIEKYJE
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aToMa Kuciopona. Pa3BuBaTe KOMMYHMKAaTUBHYIO KOMIIETCHTHOCTD, IIPOSIBIATH TOTOBHOCTD K YBAYKEHUIO
MHOU TOYKH 3peHHs TPH 00CYXKACHUHU Pe3yabTaTOB BHIIIOJHEHHON paboTHI.

@opMHUpOBaTh 1IEIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU,
Ha OCHOBE IPEACTABIECHUN O F€HETUYECKOM CBSI3M MEXKIY pa3HbIMHU KJIACCaMHM OPIaHUYECKUX BEIIECTB.
Pa3BuBaTh KOMMYHHMKaTHUBHYIO KOMIETEHTHOCTb. DOpMHpPOBaTH OTBETCTBEHHOE OTHOLIEHUE K YUYEHMIO.
OcCHOBHBIE BHIBl JEATENBHOCTH YYaIUXCsS. DBBINONHATH 3amaHusA  ONPEACIEHHOW CIIOXKHOCTH IO
IIPOMJCHHOMY MaTepHaiy.

3. TpebGoBaHusi K YPOBHIO OATOTOBKH yuamuxcs mo xumuu (10 kiacc, 0a30Bblii ypOBeHb)

PesynbraTel 00ydeHUS XMMHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajjadyaM MpeaMeTa |
TpeOOBaHUAM K ero ycBoeHHio. M3yuenne xumuu B 10 Kimacce 1aeT BO3MOXKHOCTh JIOCTUYbD CIICAYIOLINX
pe3yIbTaTOB:

JIMYHOCTHBIMU  pe3yibTaTaMH u3ydeHus mnpenMera «OpraHudeckas XUMHS»  SBISIOTCS
CIIETYIOIINE YMEHUS:

Oco3HaBaTh €IUHCTBO U LIEIOCTHOCTh OKPYXKAIOIIEr0 MUPa, BO3MOHOCTH €T0 MO3HABAEMOCTU U
00BSICHUMOCTH Ha OCHOBE JIOCTHXKEHUHN HAYKU.

[TocteneHHO BhICTpauBaTh COOCTBEHHOE I[EIOCTHOE MUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTH U
TOTOBHOCTH K CAMOOOPA30BaHMIO, B TOM YHCIIE U B PaMKaX CaMOCTOSATEIBHOM EATeIbHOCTH BHE IIIKOJIBI,
OLIEHUBATh )KU3HEHHBIE CUTYAIIMH C TOYKHU 3peHHs O€30MacHOro o0pasa )KU3HH M COXPAaHEHHS 37J0POBBS;
OLICHUBATh JKOJOTHMYECKUH PHCK B3aMMOOTHOIICHWH 4YenoBeka W mpuponsl. DopmupoBath
HKOJIOTUYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATh CBOIO JESATEIBLHOCTh M TOCTYIKU JPYTUX JIFOJEH C TOYKU
3peHUsl COXpPAaHEHUs OKPYKAIOIIel Cpe/Ibl - TapaHTa KU3HU U OJIaromnonydus JroAei Ha 3eMIe.

MeTanpeAMeTHbIMM pe3yibTaTaMM M3ydeHHs Kypca «OpraHuyeckas XHMUS» SBISETCA
(dbopMUpOBaHNE YHUBEPCATbHBIX YUeOHBIX AeticTBuii (VY [).

PeryvasituBubie YY/I:

1. CamocrosTenbHO 0OOHApYKUBaTh U GOPMYJINPOBATH yueOHYI0 MpoOIeMy, ONpeaesaTh 1elb yueOHoH

NeSITeNIbHOCTH, BEIOUPATh TEMY IPOEKTA.

2. BpyiBurath BepcHMHM pEUICHHs MPOOJIEMBI, OCO3HAaBaTh KOHEUYHBIH pE3yibTaT, BBIOMpPATh U3
MIPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEeIIH.

3. CoctaBnsaTh (MHAUBHIYATBHO WJIH B TPYIIE) IUIAH PEIICHUS TPOOIEMBI (BBITIOITHEHUS POEKTA).

4. PaGoras mo 1aHy, CBepsATh CBOM JEHCTBHS C LENbIO U, IPU HEOOXOAUMOCTH, UCIPABIATH OIINOKH
CaMOCTOSITEIILHO.

5. B nmanore ¢ yunrenem COBEpIIEHCTBOBATh CAMOCTOSTENILHO BEIPAOOTaHHBIE KPUTEPUU OLIEHKH.

IHo3naBarenbnbie YY/I:
1. AHanu3upoBaTh, CpaBHUBATh, KiIaccuUUUPOBATh U 0000mmaTh (GakThl U SBJICHUS. BBIABIATH

MIPUYUHBI U CICACTBUS MTPOCTHIX SIBJICHUI.

2. OcCyIIecTBIATh CPaBHEHUE, CEPUAITUIO U KJITaCCU(DHUKAIMIO, CAMOCTOSITEIIbHO BHIOWpasi OCHOBAHUS U
KpUTEpUU JUISI YKAa3aHHBIX JIOTUYECKHX OMNEpamuii; CTPOUTh KJIacCHU(PUKAIUIO Ha OCHOBE
JTUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHIIAHHUS).

3. CTpouTh IOTUYECKOE PaCCYXkICHHE, BKIIOUYAIOIIee YCTAHOBICHUE PUIMHHO-CIICJICTBEHHBIX CBSI3CH.

CoznaBaTh cCXeMaTHYECKHE MOJIEIU C BBIJICIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK 00BEKTA.

5. CocTaBnsiTh TE3UCHI, pa3NUYHbIC BUJBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.M.). [IpeoOpazoBbIBaTH

e

nHpOpMaNUi0 W3 OAHOTO BUJA B ApYrod (TabiuIly B TEKCT W Tp.).BbIYUTHIBaTE BCE YPOBHU
TEKCTOBOM MH(OpPMAIINH.

6. YMmerp ompeneniaTth BO3MOXXKHBIE HMCTOYHHUKHM HEOOXOIAMMBIX CBEICHHH, MPOU3BOAHUTH ITOUCK
nHpOpMAIINHY, AaHATH3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.
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KomvmyHnukaTupHble YV JI:
CaMOCTOSITeThHO OPTaHMW30BHIBATh Y4€OHOE B3aMMOJCHCTBHE B TPYIIE (ONpEaeisaTh OOUIUE IENH,

pacnpeiensaTb poJid, JOrOBapUBaThCs IPYT C APYTOM U T.1.).
OTtcTauBasi CBOIO TOUKY 3pEHUSI, IPUBOJAUTH aPTYMEHTEHI, IIOATBEPKAAS UX (PaKTaMHU.
B nmuckyccum ymeTh BBIIBUHYTH KOHTPApTyMEHTHI, mepedpa3supoBaTh CBOKO MBICHH (BIAJCHHE
MEXaHHU3MOM SKBHUBAJICHTHBIX 3aM€EH ).
YYuThCs KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIPHU3HABATh OIIUOOYHOCTH
CBOETO MHEHHS (€CJIM OHO TaKOBO) M KOPPEKTHPOBAThH €T0, TOHMUMAs! MMO3HIINIO JIPYroro, pa3indarh B
€ro peuyu: MHEHHE (TOUKY 3pEHUS), JOKA3aTeJlbCTBO (apryMEHTHI), (DaKThl; THIIOTE3bl, aKCHOMBI,
TEOpUU. YMETh B3MVISIHYTh HAa CHUTYalMIO C MHOM MO3MUIMU W JOTOBapUBATHCS C JIOJBMHU HHBIX
TO3UIIHH.

IIpeaMeTHbIMH pe3yJbTaTaMHu U3ydeHHs TmpeaMmera «OpraHuyeckas XUMHS» SBISIOTCS

CIIEYIOIUE YMEHUS:

1.

10.

cOPMUPOBAHHOCTh TPEACTABICHUI O MECTe XMMHHM B COBPEMCHHOHW HAay4yHOH KapTHHE MHUPA;
MOHUMAaHHUE POJIM XUMHUH B (DOPMHPOBAHUM KPYro30pa U (YHKIIHOHAJIBHOW I'PAMOTHOCTH YEJIOBEKa
ISl pEILICHUS TIPAKTUYECKUX 33/1a4;

cOPMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh OPTaHMYECKHE BEIECTBA M PEAKIMU IO Pa3HBIM
MIPU3HAKAM;

c(OPMHPOBAHHOCTH YMEHUS ONKCHIBATh U Pa3IMyuaTh H3y4EHHBIC KIIACCHI OPIraHNYECKHUX BEIECTB;
O0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMMHYECKOW HAyKH Kak 00JacTh COBPEMEHHOTO
€CTeCTBO3HAHUS, XMMHUYECKUX IPEBPAIICHUN OPraHMYeCKMX W HEOPraHWYECKHX BEIIECTB Kak
OCHOBBI MHOTHX SIBICHHH JKMBOM M HEXUBOW NPUPOIBI; YriayOJieHHME NpEeACTaBICHUH O
MaTepHabHOM €IMHCTBE MUDA;

OBJI/ICHUE OCHOBAMHU XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIW3UPOBATH M OOBEKTUBHO
OLIEHUBATh >KM3HEHHBIE CUTYalluH, CBSI3aHHBbIE C XWMHEH, HaBbIKAaMH O€30I1aCHOro oOpalleHHs ¢
BEIIECTBAMH, UCIOJIb3yeMbIMU B IOBCEIHEBHON >KU3HU; YMEHHEM aHAJIU3UPOBaTh U IUIAHUPOBATH
HKOJIOTHYECKH 0€30IacHOe MOBEICHHE B IENAX COSPEKEHUS 37I0POBbs M OKPYKAIOIIEH CPEIIbI;
dbopMHpOBaHHE YMEHHI YCTaHABJIMBATH CBSI3U MEXAY pEAbHO HAOIIOJAEMbIMA XHMHUYECKHUMHU
SBIICHUSIMA M TIPOLIECCAMH, MPOUCXOMSAIIMMUA B MHKPOMHpPE, OOBACHATH NMPUYHMHBI MHOTOOOPA3Hs
BEIIECTB, 3aBUCUMOCTh MX CBOIMCTB OT COCTaBa M CTPOCHHUS, a TAKKe 3aBHCHUMOCTH NPHUMEHEHHS
BEIIIECTB OT UX CBOWCTB;

IPUOOPETEHUS ONBITA MCIIOIB30BAaHUS PA3JIMYHBIX METO/I0B M3y4YEeHHUs BEIIECTB; HAOIOJIEHHS 3a UX
MpEBpaIlEHUsIMA TIPU TPOBEIECHUHM HECIIOKHBIX XHMHUYECKUX HKCIEPUMEHTOB C HCIIOJIb30BaHUEM
1a00paTOPHOTO 000PYAOBAHUS U TPUOOPOB;

YMEHHE OKa3bIBaTh IEPBYIO MOMOIIb MPU OTPABJICHUSNX, 0XKOTaX W JPYTHX TPaBMax, CBS3aHHBIX C
BEIIECTBAMH 1 JTA00OPATOPHBIM 000PYIOBaHUEM;

CO3JIaHME OCHOBBI JJIs1 ()OPMHUPOBAHUS UHTEPECA K PACIIMPEHHIO U YIITyOICHUI0O XHMUYECKUX 3HAHUN
M BBIOOpa XMMHHU KakK TMPO(GHIBLHOTO MpeaMeTa MPH Mepexojie Ha CTYNeHb CPEIHEro (ITOJIHOTO)
obmero oOpa3oBaHus, a B JajbHeWlleM M B KauecTBe cdepsl CBOe MpodhecCHOHATbHON
NesTeIbHOCTH;

(dbopMHUpOBaHHE TPEACTABIEHUH O 3HAYEHWH XHMHUYECKOH HAayKH B PpEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX NpoOjeM, B TOM YHUCIE B MPEAOTBPAIICHUH TEXHOTEHHBIX M HSKOJOTHYECKUX
KatacTpod.

Y4eHUK HAY4YUTCS:

OOBSICHATH CYTh XUMHUYECKUX MPOIIECCOB;
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pacKphIBaTh Ha MPUMEPaX POJib XUMUH B (POPMUPOBAHNH COBPEMEHHOM HayYHON KapTUHBI MHpa U B
IIPAKTUYECKOH IEATEIIbHOCTH YEJIOBEKa;

JEMOHCTPHPOBATH Ha MPUMEPAX B3aUMOCBSA3b MEXKIYy XMMHEH U IPYTUMHU €CTECTBEHHBIMU HayKaMU;
pacKphIBaTh Ha MPUMEPax MOJIOKEHUS TEOPUU XUMHUECKoro cTpoenus A. M. Bytieposa;

OOBSICHATh NMPUUYUHBI MHOTOOOpa3usi BEUIECTB Ha OCHOBE OOLIMX MpejAcTaBleHUl 00 MX cocTaBe U
CTPOEHUY;

COCTaBJIATh CXeMY KJIacCU(UKALUU OPraHUYECKUX BEIECTB;

Ha3bIBAaTh BEIIECTBA 10 CUCTEMATUYECKOIl HOMEHKIIATYPE;

OIIpENIeNIATh BU/bI U30MEPUH, TUIIBI XUMUUECKUX PEAKIIU;

3alUChIBaTh  (OPMYJIBI  HM30MEPOB  YIJIEBOJOPOJOB M HAa3blBaThb HUX [0 CUCTEMaTHYECKOU
HOMEHKJIAType;

COCTABJISATh MOJIEKYJISIDHBIE M CTPYKTYpHbIE (OPMYJIbI OpraHMYECKMX BEILECTB Kak HOCHTEJeH
uHpOpMalUK O CTPOCHUHU BEIIECTBA, €0 CBOMCTBAX U MPUHAMICKHOCTU K ONpPENEIEHHOMY KJIaccy
COCTMHEHHI;

XapaKTepu30BaTh OPraHUYECKHE BEIECTBAa IO COCTAaBY, CTPOCHHIO W CBOMCTBAM, YCTaHaBIMBATb
IIPUYMHHO-CJIEJICTBEHHBIE CBSA3U MEX]y JaHHBIMU XapaKTEepUCTUKAMU BEILECTBA;

NPUBOANTH TPUMEPHl XMMUYECKHX PEaKIUi, PacKpPBHIBAIOUINX XapaKTEPHBIE CBONCTBA THUIHYHBIX
IIPEJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LENbI0O MX HIACHTU(GUKALIMU U OOBICHEHMS
00J1aCTH MPUMEHEHMUS;

MPOBOJUTH PACUYETHI HA HAXOXKACHUE MOJEKYISIPHOW (OPMYNBI YIIIEBOAOPOAA IO MPOAYKTaM
CTOpaHMsl U TI0 €r0 OTHOCHUTEIBHOW TUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOISIIMX B €r0
COCTaB;

MIPOTHO3UPOBATh BO3MOXKHOCTH TPOTEKAHUS XMMUYECKHX PEaKIMid Ha OCHOBE 3HAHUM O THIIAX
XUMHAYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

WCITIOJIH30BATh 3HAHUS O COCTaBE, CTPOCHUU W XMMUYECKHX CBOMCTBAX BEIIECTB JJIsl X O€3011acHOTO
MIPUMEHEHHS B IPAKTUIECKOH NeATETHHOCTH;

NPUBOANTH NPUMEPHl MPAKTHUECKOTO HCHOJIb30BAHUS MPOAYKTOB MepepaboTKu HepTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYIISIPHBIX COCTUHEHUH (MOJIMATUIICHA, CHHTETHUYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

IIPOBOJIUTH OIIBITHI MO PACIIO3HABAHUIO OPraHMYECKUX BELIECTB (IVIMIEPUHA, YKCYCHOW KHUCIIOTHI,
HETpeeTbHBIX JKAPOB, TIIIOKO3BI, Kpaxmaja, OEJIKOB) B COCTaBe IMHWIIEBBIX TPOIYKTOB U
KOCMETHYECKHUX CPEJICTB;

BJaJeTh TNpaBWwiIaMd U npuéMamu Oe30macHOi paboThl C XHWMHYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

MPOBOJIUTH PACUETHl HA HAXOXKAECHUE MOJEKYISIPHOW (OPMYINbI YIJIEBOAOPOAA IO MPOAYKTaM
CrOpaHMsl U MO €ro OTHOCHUTENBHOM IUIOTHOCTH M MAacCOBBIM JIOJSIM 3JEMEHTOB, BXOISIINX B €ro
COCTaB;

BJIaJIeTh MpaBUIaMu 0€30MacHOr0 OOpaIleHusl ¢ €IKUMHU, TOPIOYUMH M TOKCUYHBIMH BEIIECTBaMH,
cpeacTBaMu ObITOBOW XMMUU;

OCYIIECTBIISITh TIOMCK XMMHYECKOH WH(POPMAIMK MO Ha3BaHUSAM, MIECHTH(PHUKATOpAM, CTPYKTYPHBIM
(bopmysaM BeIIEeCTB;

KPUTHYECKH OLEHMBATh W HWHTEPIPETHPOBATH XMMUYECKYI0 HH(QOPMALUIO, COAEPXKALIYIOCS B
COOOLIEHUSAX CPEACTB MAaccOBOM MHpopManuu, pecypcax MHTepHeTa, HayuyHO -MIONYJISIPHBIX CTAaThAX
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C TOYKH 3pEHUS €CTECTBCHHO -HayYHON KOPPEKTHOCTH B IEJISAX BBISBICHUS OIIUOOYHBIX CYXICHUH U
(dhopMupoBaHUsI COOCTBEHHOH MO3UIINY;

— TMPEACTaBJIATh IYTH pPEIIeHHS TJIOOANBHBIX MpOOJIeM, CTOSIIUX Tepea  YeIIOBEYECTBOM
(9KOJIOTMYECKHX, SHEPTETUIECKHX, CHIPBEBBIX ), U POJIb XUMHH B PEIICHUU 3TUX MTPOOIIEM.

Y4eHUK MOJYy4YUT BO3MOKHOCTh HAYUYHTHCS:

—  00BACHAMb 83AUMHOE GIUAHUE AMOMO8 0Py HA Opyed U HA CEOUCMBA MONEKYIl 8 YElOM,

—  U320MABIUBAMb WUAPOCMEPHCHEBBLE MOOETU MONEKYIL;

—  Haxooumv hopmyny eewecmsa no pe3yibmamam XumMuiecko2o anaiusd.

—  Xapakxmepuzoeamsv 3KOI02UYECKUE ACNEeKMbl 000blYU, NepepabomKu U UCHOIb30BAHUS NONE3HbIX
UCKONAEMbIX,

—  CcOoCmaegnamb 2eHemuyeckue psovl U OCYUeCmEIams Npeepaujenus 6 Yenoykax ¢ NOMOUWbIO
VPAGHEHU XUMUYECKUX PeaKyull,

—  cOCMasnAmy YpagHeHUs. peaKyu OKUCIeHUsl, OPOdHCeHUsl, 2UOPUPOBAHUS, dmepedurayuul;

—  00BACHAMb amomepHble CEOUCMEA AMUHOKUCTION,
00vACHAMb CIMPOeHUe NeNMUOHOU C8A3U

—  npusoouUmv NpumMepvbl peakyull, NOOMEEPHCOAIOWUX CYUJeCBOBAHUE  B3AUMOCBAZU  MEHCOY
OCHOBHBIMU KILACCAMU OP2AHUYECKUX e eCB;

—  NPOCHO3UPOBAMb De3VIbMambl 6030€UCMEUsL PAIUUHBIX (DPAKMOPO8 HA CKOPOCMb XUMUYECKOU
peakyuu;

— onpeoensimb NPUHAONEHCHOCb OP2AHUHECKUX Beuecms K OOHOMY U3 U3VUEHHBIX KIACCO8/2pYnn:
V211e8000p00bl, CRUPMbL, AlbOe2UObl, KAPOOHOBbLE KUCIOMDbL, JHCUPBL, V211e800bl, AMUHBL.

—  cocmagnams hopmyvl 6ewiecmes no Ux HA38aHUAM,

—  Hazvleamv obOWUe XumMuyecKue ceoUCmea, XapakmepHule OJisl KIACCO8 OPLAHUYECKUX 8eUjeCM8;

—  npoooums 1abopamopusie onvimvl NO NOJAYYEHUI) U COOUPAHUIO 2A3000pPA3HLIX V2le8000P0008.
IMuieHa, ayemuieHa,

—  NPOCHO3UPOBAMb XUMUYECKUe CEOUCMBA 8EWecm8 HA OCHOBE UX COCMABA U CIMPOEHUSL,

—  npogooums  1aOOpamopHvie  ONvIMblL, XAPAKMepusyrwue CEOUCmea CRUPmMos, alb0e2udos,
KapOOHOBbIX KUCIOM, HCUPOB, OEeNK08,

—  NpUBOOUMb NPUMEPL YPAGHEHUT PeaKyUll, J1eHCaujux 8 OCHO8e NPOMBIUUIEHHBIX CNOCOO08 NOTYYEHUS.
OP2AHUYECKUX BeUyeCmE;

—  0p2aHu308b18aMb, NPOGOOUMb VHEHUUeCKUe HNPOeKmyvl N0 UCCIeO08AHUIO CBOUCME Beujecms,
UMEIOWUX 8ANCHOE NPAKMUYECKOe 3HAYEHUE,

—  2PAMOMHO 0OpaAWAMbCS C BeWeCmBaAMU 8 NOBCEOHEBHOU HCUSHU,

—  0co3HABaAmMb HEOOX0OUMOCMb COONIOOEHUs. NPABUL  IKON0SUHECKU 0Oe30NACHO20 NOo8edeHUsl 8
OKpYdHCcaroufeti npUpooHoll cpeoe;

—  NOHUMAMb CMBLCI U HEOOX0OUMOCMb COONI0OEeHUsT NPEONUCAHUL, NPe)acaeMblX 8 UHCMPYKYUSIX NO
UCNOIL308AHUIO IEKAPCMS, CPEOCmE DbIMOGOU XUMUU U OP.;

—  UCNONIBb308aMb NPUOOPEMEHHbIE KNI0Uesble KOMNEeMEHMHOCMU NPU 8bINOJIHEHUU UCCTe008AMENbCKUX
NPOEKMO8 NO U3VHEHUIO CEOUCME, CNOCOD08 NOYYeHUs U PACNO3ZHABAHUS 8EUIeCME;

—  pazeusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPeOCm8d YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢ meKcmamu Y4eOHUKa U OONOTHUMENbHOU JIUmepamypot,
CNPABOYHBIMU  MAOIUYAMU, NPOAGISAMb 20MOBHOCMb K YEANCEHUI0 UHOU MOYKU 3peHus npu
00cydHcOeHUU pe3yIbmamos 8biNOIHEHHOU pabomuyl,
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—  00beKMUBHO OYEeHUBAmMsv UHGOPMAYUIO O BewjeCmeax U XUMUYECKUX Nnpoyeccax, KpUumuyecKu
OMHOCUMbCA K NCeBOOHAYUHOU  UHDOpMayuu, HedoOpOCcOBeCmMHOU  pekiame, Kacaroweucs
UCNONIL30BAHUSA PA3TUYHBIX 8EULECING;

—  0p2aHu308bI8AMb U OCYWECMEIAMb NPOEKMbl NO UCCIE008AHUIO CBOUCME Beuecms, UMeIouux
8adiCHOE NpaKkmuveckoe 3HaveHue.

4. OueHka JOCTHKEeHUS MJIAHUPYEMbIX Pe3yJIbTATOB OCBOEHHsI YUeOHOH MPOrpaMMbl

Pesynbratel 0OyueHHs XMMHU JIOJDKHBI COOTBETCTBOBATh OOLIMM 3a7adaM NpeaMera u
TpeOOBAHUSAM K €T0 YCBOCHHUIO.

PesynbraTel 00y4eHHUs OLIEHUBAIOTCA MO MATHOAIBHON cucteme. llpu oLeHKe Y4YHTHIBaIOTCS
CJIEYIOIME KaYECTBEHHBIE TI0OKA3aTEIN OTBETOB:

1. rmyOGuHa (COOTBETCTBHE M3YUYEHHBIM TEOPETHUYECKUM 000OIEHUIM);

2. OCO3HaHHOCTh (COOTBETCTBHE TpeOyeMbIM B IMPOrpaMMe YMEHUSM MPUMEHSTh MOIYy4YEHHYIO
nHpopMaIumw);

3. monHOTa (COOTBETCTBUE 0OBEMY ITPOTPaMMbI M HHPOPMAIIMU YICOHUKA).

[Tpu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIECTBEHHbIC WM HECYIIECTBEHHBIE).

Cy1iecTBeHHbIE OIIMOKM CBA3aHbl C HEJOCTATOYHOM TIJIyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMmep, YYEHUK HENpPaBWIBHO YKa3ajl OCHOBHBIE IpPU3HAKU IOHSTHUN, SBJICHWUM, XapaKTepHbIE
CBOMCTBA BEIIECTB, HENPABUWIBHO COOPMYIMPOBAN 3aKOH, MPaBWIO U T.I. WIM YYEHUK HE CMOT
IPUMEHUTh TEOPETUYECKUE 3HAHUSA JJIs1 OOBSCHEHUS W TMpeACKa3aHUsl SBJIEHUI, YCTAaHOBJICHUS
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH, CpaBHEHUS U KJIaCCU(UKALIUU SIBICHUN H T. 11.).

HecymiectBeHHble OMIMOKM OMpEAENsIOTCS HEMOJTHOTOM OTBeTa (Halmpumep, YIyIIeHHEe U3
BUJa KaKoro-nmu0o HexapakTepHOro (akra MpH ONUCAHWU BellecTBa, mpouecca). K HUM MOXHO
OTHECTH OTOBOPKH, OMHMCKH, JONYIIEHHbIE T0 HEBHUMATEIBHOCTH (HapuMep, Ha JiBa U 0oJiee ypaBHEHUS
peaxkuuii B IOJHOM HOHHOM BHUJE JIOMYIIEHA 0/1Ha OIKNOKa B 0003HaYeHUHU 3apsiia UOHA).

Pesynbrarel  00ydeHHsT MpOBEPSAIOTCS B MPOLECCE YCTHBIX U TMHCbMEHHBIX OTBETOB
yyalmxcs, B pe3yJabTaTe UCCIIEN0BATEIbCKON M MPOEKTHOM NEATENbHOCTH, a TAK)KE MPU BBITOJIHEHUU
UMHU XUMHYECKOT0 3KCIIEpUMEHTA.

Ounenka «5» - OTBET MOJHBIA M NpPaBUJIbHBI HAa OCHOBAaHUM W3YYEHHBIX TEOPHi; MaTepual
U3JI0)KEH B ONPEICIIEHHOM JIOTMYECKOW IIOCIIEOBATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSITEIIbHBIH.

Ounenka «4» - OTBET MOJHBIA M NpPaBUJIbHBI HAa OCHOBAaHUHM M3YYEHHBIX TEOpHi; MaTepual
U3JI0O)KEH B OINpPEIEICHHOM JIOTMYECKOM IIOCIEN0BAaTEIIbHOCTH, IPU ATOM JOIYIIEHBI JBE-TPU
HECYIIECTBEHHbIE OLTMOKH, UCTIPABICHHbIE 10 TPEOOBAHUIO YUUTETIS.

Ounenka «3» - OTBET MOJIHBIM, HO TPHU STOM [JOMYIIEHAa CYUIECTBEHHas OIIMOKa WU OTBET
HETIOJIHBIN, HECBSI3HBII.

Onenka «2» - mpu OTBeTe OOHAPY)KEHO HEMOHMMAaHHE Y4YallMMCS OCHOBHOIO COJEp>KaHUs
y4eOHOro Martepuasa WM JIOMYIIEHbl CYIIECTBEHHbIE OIMIMOKH, KOTOpBIE Y4YalIUiics HE MOXKeT
UCHPAaBUTh MPU HABOASAILIMX BONPOCAX YUUTENS.

Ouenka «1» - OTCYyTCTBHE OTBETA.

OneHkKa IKCNepUMEeHTATbHbIX YMEHUH

OreHka cTaBUTCS HA OCHOBAHUHU HAOJIO/IEHUS 32 yJallluMCs U TUCbMEHHOT0 OTYeTa 3a padoTy.

Onenka «5» - paboTa BBIIOJIHEHA MTOJHOCTHIO U MPABUIIBLHO, CIIETAaHbI TPaBUIIbHBIE HAOIIOIEHUS

Y BBIBOJIbI; DKCIIEPUMEHT MPOBEACH MO IJIaHy C y4YeTOM TEXHUKHU Oe30MacHOCTH U MpaBui paboThI
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C BEIeCTBaMH M 000PYJOBAHUEM; IIPOSIBIEHBl OPraHU3alMOHHO-TPYOBbIE YMEHHs (IOAAEPKUBAIOTCS
qucTOoTa pabodero Mecra W MOPSIOK HA CTOJIE, 3KOHOMHO HUCIOJIB3YIOTCSl PEAKTUBBI).

Ounenka «4» - pabotra BBINOJIHEHA NPABUIBHO, CJHEJNaHbl MpaBWIbHBIE HAONMIOJACHUA U
BBIBOJIbI, HO MPH 3TOM AKCIEPUMEHT IPOBEACH HE MOJHOCTHIO WJIM JOMYIICHbl HECYIECTBEHHbIC
omuOKu B paboTe ¢ BellecTBaMu U 000pyIOBaHUEM.

Onenka «3» - paboTa BBIOJHEHA NPABWIBHO HE MEHEE 4YeM HAaloJOBUHY WU JOINYLIeHa
CYIIECTBEHHAs OIIMOKa B XOJ€ OKCIEpUMEHTa, B OOBSICHEHMHM, B OQOpMIIEHMM DPaOOTHl, B
COOJIFOJICHMM TMPaBMJ TEXHUKHM O€30MacCHOCTHM Ipu paboTe C BelecTBaMH U 00OpYAOBaHUEM,
KOTOpasi UCIpPaBJIAETCS MO TPEeOOBAHHUIO YUUTEIIS.

Ouenka «2» - nonymensl 18e (1 Ooiee) CyIIECTBEHHBIE OIIMOKM B XOAE AKCIEPUMEHTA, B
00bsicHeHUH, B opopMiIeHUN paboOTHl, B COONIONECHHHM MpPaBUJI TEXHUKU O€30MacHOCTH NpH paborte C
BelleCTBaMM U 00OpYAOBaHUEM, KOTOpBIE YYAILIUICS HE MOXKET HUCIPaBUTh AaXK€ MO TPeOOBAHUIO
YUUTEIIS.

Onenka «1» - paboTa He BBIIIOJIHEHA, Y YYalllerocst OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMEHHUS.

Onenka yMeHHMI peliaTh IKCHIEPHMEHTAJIbHbBIC 32/1a4H

Onenka «5» - muaH peleHus COCTaBJIEH IPaBWIBHO; IPaBWIBHO OCYILECTBIEH I0J00p

XMMHUYECKUX PEAKTHBOB U 000pYIOBaHUS; JaHO OJTHOE OOBSICHEHUE U CIENIaHbl BHIBOJIBI.

Ouenka «4» - IUIaH pEUIEHUS COCTaBJIEH MPABWIHHO, MPABUIBHO OCYIIECTBICH MOA00D
XUMUYECKUX PEAKTUBOB W OOOPYIOBaHUS, MPH 3TOM JOIMYIIEHO HE Oojiee JABYX HECYIIECTBEHHBIX
OIINOOK B OOBICHEHUH U BHIBOIAX.

Ouenka «3» - IJIaH pEUICHUs COCTAaBJICH MPABHIBHO; IMPABUIBHO OCYIIECTBIECH 10A00p
XUMHUYECKUX pPEaKTHUBOB M O0OpYyIOBaHHS, HO JIOMyIIEHA CYIIECTBEHHas OIHUOKa B OOBSICHEHUU U
BBIBOJIAX.

Ounenka «2» - gonymeHbl JBe (M Ooliee) CyIIECTBEHHBIE OINMOKKM B IUTAHE pEIICHUs, B
nondope XUMUYECKUX PEaKTHBOB U 000PYAOBaHUS, B O0BICHEHUH U BHIBOJIAX.

Ouenka «1» - 3a1a4a He pelleHa.

OlneHka YMeHHi pemaTh pacyeTHbIE 3a1a9H

Ouenka «5» - B JIOTMUYECKOM pACCYXICHUU U PEIICHUH HET OIMOOK, 3ajada pelieHa

paIrMoOHAIBHBIM CIIOCOOOM.
Ouenka «4» - B JJOTUYECKOM pPACCYKJIEHUM M PEIIEHWH HET CYIIECTBEHHBIX OIMUOOK, HO
3a/laya pelleHa HepalMoHaAIbHBIM CITIOCOOOM WIIH IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.
Onenka «3» - B JIOTHYECKOM pACCYKICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIeHa
CYIIECTBeHHAsI OIIMOKAa B MAaTEMaTHYECKHUX pacueTax.
OueHka «2» - UMEIOTCS CYIIIECTBEHHBIE OIMOKH B IOTHYECKOM PACCYKACHUU U PEIICHUH.
Ouenka «1» - 3aaya He penieHa.
OI11eHKa MM CbMEHHBIX KOHTPOJbHBIX PadoT

Ouenka «5» - OTBET MOJIHBIM U IPABUIbHBIN, BO3MO)KHA HECYIIIECTBEHHAs! OIIHOKa.

Ouenka «4» - OTBET HEMOJHBIN UM JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.

Ounenka «3» - pa0oTa BHINOJIHEHA HE MEHEE YeM HAlOJIOBUHY, JAOMYIIEHA OJHA CYILECTBEHHas
omrOKa U JIBe-TPU HECYIIIECTBEHHBIE.

Ounenka «2» - paboTa BBIOJHEHA MEHEE YEM HAlOJOBUHY MM COJEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIIMOOK.

Ouenka «1» - paboTa He BBITIOJIHEHA.

IIpy oueHKe BBHINOJHEHUS MHUCBMEHHOH KOHTPOJIBHOW paboThl HEOOXOAUMO YYMTHIBATH
TpeboBaHus eAMHOTO ophorpaduIecKoro pexuma.
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OneHka 3a WTOTOBYIO KOHTPOJIbHYIO pabOTy KOPPEKTUPYET MNPEIIIeCTBYIOIINE OLEHKH 3a
4EeTBEPTh, OIYrOUE, TO.
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5. KaaennapHo-teMaTu4yeckoe IVIAHMPOBaHMeE 0 JIEKTUBHOMY y4eOHOMY MpeAMeTy ¢ onpe/ieleHHeM OCHOBHBIX BH/I0B
AeATeIbHOCTH 00y4uarommxcs (0a3oBblii ypoBenb 10 Kiace)

Neo [aTa npoBeaeHusn
Tema ypoka OcHoBHBbIE BU/IbI 1eATEJIbHOCTH | DOpMBI KOHTPOJISI IIpumeyanue

yYpoOKa 1o MJIAHY paxr

Beenenune

IToBTOpEHUE.

TpeOoBaHUs TEXHUKHU

0€30MacHOCTH TIpU IToBTOpEHME OCHOBHBIX Texymui KOHTPOJIb

MIPOBEACHUH TpeboBanuii Th. PaboTa ¢ (ycTHBIi ompoc,
1 XUMHYECKOT0 pa3aaToOYHbIM MaTEPUATIOM. IpoOBepKa 09

skcriepumenTa. [lepBast | PazrajpiBanue KpoccBOPIOB U WHIUBHUIYaJIbHBIX

MEIUIIMHCKAs TIOMOIIb | peOycoB. pabor).

MIPU XUMHUYECKHUX

0KOoTax u

OTpaBIICHUSIX.

Tema Nel.

Ocobennoctu

3J1eKTPOHHOI0

CTpOeHusl, PaGora ¢ paznaTouHbsiM ®poHTanbHas b6ecena

XHMHYECKHX CBOCTB | MaTepualioM, COCTaBJIEHUE 10 U3Y4YEHHOMY
2 U CIOCO00B KOHCIIEKTa, peIIeHUE U aHAJN3 MaTepuaiy, Mposepka | oo Mpeserrrats (MKT).
1) MOJTy4eHHs XUMHAYECKHX 33/1a4, padoTa B WH/IMBUyaTbHBIX

yrieBoaopoaos (10 rapax CMEHHOI'O COCTaBa. pabor.

yac). [ToBropenue.

DIEKTPOHHOE U

MIPOCTPAHCTBEHHOE

CTPOEHUE AJIKAaHOB U

[IUKIJIOAIKAHOB.
3 [ToBTOpEHME. Pabota ¢ paznarounsiM [TpoBepounas padora. | 09 JlabGopaTtopHas padora.
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()

CriocoOsl mostyueHus: u
MIPUMEHEHHE AJTKAHOB
Y IUKJIOATKAHOB.

MaTepHaioM, COCTaBIICHUE
KOHCIIEKTA, COCTaBJIECHUE
TaOJIULIBI.

[ToBTOpEHME.

Pazpabotka anroputma

®ponranbHas 6ecena

JlaboparopHas paboTa:

. COCTaBJICHUS Ha3BaHUN U30MEPOB | [10 U3YYEHHOMY IIOCTPOCHHE
4 XuMHUYECKue CBOICTBa
BEIIECTB, IOCTPOEHUE Mmarepuaiy, nposepka | 09 I1apOCTEP>KHEBBIX
3) aJIKaHOB U
LIAPOCTEPHKHEBBIX MOJICKYJI VHIMBUAYaJIbHBIX MOJIEKYJI U30MEPOB
LUKJIOAJIKAHOB.
M30MEPOB BEIIECTB. paboT. BEILIECTB.
IToBTOpEHME. TepmuHoOrnyecKuit
CocraBiieHHE CTPYKTYpPHBIX
5 DNEeKTPOHHOE U o JTUKTAHT.
OpMYJI Ha OCHOBE Ha3BaHUs
IIPOCTPAHCTBEHHOE pMY [Ipoepounas pabora. | 10 [IpezenTtanus (UKT).
4) YTIIEBOIOPOOB, paboTa B mapax
CTPOECHHE aJIKEHOB U «["omonoru u nzomepsl
CMEHHOT'0 COCTaBa.
QJIKMHOB. QJIKAHOBY.
IIpakTHyeckas
5 CniocoOsb1 nostyuenust 1 | OTBeTHl Ha BOIPOCHI, paboTa ¢ 0 padoraNel:
TYET 110
[IPUMEHEHUE AIKEHOB | KApTOYKaMU, COCTaBJIEHUE . 10 «[lony4yenue sTuneHa u
(5) . . HpaKTHYECKO# padore.
Y QJIKWHOB. YpaBHEHHH PEaKIHi. U3yYCHHE €r0 XUMHUUECKUX
CBOMCTB.
Texymuii KOHTPOJIb
7 Xumuueckue Pazpabotka anroputma pemienus | (yCTHBIH ompoc,
(6) CBOWCTBA aJKEHOB U 3ajJa4, pelieHue 3a/1a4 B Ipymmnax, | MpoBepKa 10 IIpezenrtanus (UKT).
AJIKMHOB. aHaJIN3 peIIeHus. WH/IUBUAYaIbHBIX
pabor).
DNEeKTPOHHOE U ®poHTanpHas Oecena
8 MPOCTPAHCTBEHHOE PazpaboTka anroput™ma pemeHusi | Mo U3y4eHHOMY
) CTPOEHHE JUEHOB, 3ajad, peleHue 3a1a4d B Tpymmnax, | Marepuany, mpoepka | 10 [IpezenTanus (UKT).
MIOJIy4YE€HUE U aHaJN3 peIIeHus. WHAWBUYAIbHBIX
XHUMHYECKHE CBOWCTBA pabor.
9 ONEKTPOHHOE U Pazpabotka anroputma pemenus | Tekymuii KOHTPOJIb
P P p P Y . P 10 [IpesenTanus (UKT).
(8) IIPOCTPAHCTBEHHOE 3aja4, pelieHue 3aaa4 B rpynmnax, | (yCTHBIH ompoc,
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CTpoeHHe OeH30I1a U
TOJIyOJIa.

AHAJIN3 PpCUICHUA.

poBepKa
UHAUBUAYAJIbHBIX
pabor).

CriocoOsl motyueHus: u

PaGora B rpynmax cMeHHOTO

@ponranbHas 6ecena
0 U3YYCHHOMY

10
) XMMHYECKHE CBOWCTBA | COCTaBa, aHAJIM3 PEIICHUs 3a/1a4, | Marepuainy, nposepka | 11
OeH30J1a ¥ TOJTyoJ1a. OTBEThI Ha BOIIPOCHI. VHIMBUAYaJIbHBIX
pabor.
O6o06menne Pazpabotka anroputma penieHus
11(10) | marepuaina, pemicHue 3ajJiay, pelieHue 3aaad B rpynnax, | [Iposepounas paGora. | 11 [IpezenTanus (UKT).
3ajau. aHaJIU3 PEeLICHHUS.
Tema Ne2 Pewenue
KOMOUHUPOBGAHHBIX U
pacuemuwix 3a0au
(Suac) Pemenue 3agau Texymuii KOHTPOJIb
12 Ha YCTaHOBJICHUE Pa3paborka anropurMa pemenus | (yCTHBIH ompoc,
(1) MOJIEKYJISIPHOM 3a/1a4, peleHre 3a/1a4 B IPyIIax, | IpoBepKa 11 [IpezenTtanus (UKT).
(hopMyIIbl BElleCTBA MO | aHAJIU3 PELICHUS. WH/IMBHyaTbHBIX
MacCOBBIM J0JSIM pabor).
2JIEMEHTA, IUNIOTHOCTH
WM OTHOCHUTENBHON
IJIOTHOCTH BELIECTBA.
Pemrenue 3anay Ha .
Texymuii KOHTPOJIb
YCTaHOBJICHHE .
. Pa3pabotka anropurma pemenust | (yCTHBIHM omnpoc,
13 MOJIEKYJISIPHOM
3a/1a4, peleHne 3a/1a4d B Ipymmax, | IpoBepka 11 [IpezenTanus (UKT).
2 (bopMyITBI BETECTBA MO
aHaJIU3 pelIeHHUs. WH/IMBHTyaTbHBIX
W3BECTHBIM MPOJYKTaM
pabor).

pCaKkIuu.
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Pemrenue 3agaq Ha

Texymui KOHTPOJIb

yCTaHOBJICHHE .
. Pazpabotka anroputma pemienus | (yCTHBIH OIpoc,
14 MOJIEKYJISIPHOM
3a/1a4, peleHre 3a/1a4 B IPyIIax, | IpoBepKa 12 [IpezenTtanus (UKT).
3) (GbopMyJIbI BEIIECTBA 110
aHaJN3 peIICHUsI. WHIBUIYaIbHBIX
MPOAYKTaM CrOpaHus
pabor).
BELIECTB.
Pemrenue 3agay Ha .
Texyiuit KOHTPOJIb
YCTaHOBJICHHE .
Pa3pabotka anropurma pemenust | (yCTHBII ompoc,
15 (bopMyIIBI BEmIECTBa IO
. 3a/1a4, peleHne 3a/1a4 B IpyIIax, | IpoBepka 12 [IpezenTanus (UKT).
4) obmieit popmyre
aHaJN3 peIICHusI. VHIMBHUTyJIbHBIX
KJ1acca M OTHOIICHHUIO
pabor).
MCXO/IHBIX BEILECTB.
Pemenue
KOMOMHHPOBAHHBIX U
Pa3paboTka anroputMa pemieHus
16 pacyeTHBIX 33J1a4 Ha
3a/ay, pelieHue 3aaa4 B rpynmnax, | [IpoBepounas pabota. | 12
(5) MPUMECH M MacCOBYIO
aHaJN3 peIICHusI.
JIOJTEO BBIXOZA
MPOIYKTA.
Tema Ne3.
Okucnumenvho-
eéoccmanogumeinbHle
®poHranbHas 6ecena
peaxkyuu 6
. Pa3paboTka anroputMa pemeHuss | Mo U3y4eHHOMY
17 OP2aHUYECKOU Xumuu
3a/ay, pelieHue 3a7a4 B Tpymnax, | Marepuany, nposepka | 01 [Ipesentanus (UKT).
1) (3 uaca) Onpenencuue
aHaJN3 pelIeHusI. WHIMBUTYaTbHBIX
CTETICHN OKUCIICHUS
pabor.
aToma yrieposa B
OpTaHUYECKUX
BEIIECTBAX.
18 Hcnons3oBanue Pa3zpabotka anroputma pemenus | TepMuHOIOTHYECKUiIT 01
2 METO/Ia DJIEKTPOHHOTO | 3aja4, pelieHne 3a/1a4 B IPyImax, | JUKTAHT.
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OaytaHca s
paccTaHOBKH

KO3 PHUIIMEHTOB B
YPaBHEHUSX PEAKLUH C
y4JacTuem
OpPraHNUYEeCcKuX
BEIIIECTB.

AHAJIN3 PpCUICHUA.

Mrkoe u )KecTKoe

Pabota ¢ pa3znaroynsiM

Ilpakmuueckasn
paoomaNe2: «Ilonyuenue

19 OKHCJICHHE aJIKEHOB, MaTepHuajoM, oixy4yeHue stwieHa | Order o
. 01 STWJIEHA U €r0 OKUCJIEHHE
3) OKHCJICHHE apeHOB, U €T0 OKHUCIICHHE YTHIICHA IpaKkTU4YeCKoil padore.
STHIICHA pacTBOpoM
QJIKMHOB. pacTBOpOM IMepMaHTaHaTa Kausl.
nepMaHraHaTa Kajaus.

Tema Ne3.

Ocobennocmu

INEKMPOHHO20

cmpoenus, .

. Texymuii KOHTPOJIb
XUMUYECKUX CEOIICME .
Pabora ¢ paznaTouHbiM (ycTHBIH onpoc,
20 U Cnocob06 nonyuenus
MaTepuaioM, COCTaBICHUE IIpOBEPKA 01 [IpezenTanus (UKT).
1) KUC0P0OCodeprHcamux
. TaOIHUIIBI. WH/IMBHyaTbHBIX
coeounenuii (10 uac)
pabor).

Knaccudukanus

KHUCIIOPOACOAEPIKAIINX

OpraHUYEecKuX

COCIMHEHUM.

CpaBHeHue Texymuii KOHTPOJIb
21 3JIEKTPOHHOTO OTBeTHI Ha BONIPOCHI, paboTa C (ycTHBIH ompoc
@) CTPOCHHUS U CIIOCOO0B | pa3aTOYHBIM MAaTEPUAIIOM, MpOBEpKa 01

MOJTyYSHHUS CIIUPTOB U | pEeIIeHHUEe [ENOYeK MPEBPAICHUN. | WHIANBUAYATBHBIX

(beHomoB. pabor).
22 Xumuueckue cBoiictBa | PaboTa ¢ pazgaTouHbiM Otuer no 02 Ilpakmuueckasn
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(3)

CIUPTOB U (PEHOJIOB.

MaTepuaioM, U3y4eHHE
XUMHUYECKUX CBOWCTB dTAHOJIA U

paKTHYECKOH padorte.

paoomane3:
«XHUMHYECKHE CBOWCTBA

TIIUIepUHA. ATaHOJIA U TTIUICPUHAY.
TepMUHOTOTUYECKHI
CpaBHeHue
JTUKTaHT.
AIEKTPOHHOTO OTBeTHI Ha BONIPOCHI, paboTa ¢ .
23 ®poHTATBHBIN OIPOC,
@) CTPOCHHUSI, XUMUYECKHUX | pa3AaTOYHBIM MaTEPHUAIIOM, . 02 [Tpesentanms (MKT).
. . | mpoBepka
CBOMCTB U MOJIyUEHUSI | pElICHUE [ENOYEeK MPEeBPaICHHHA. POBED
WHAUBUIYaJIbHBIX
QJIbJICTHJIOB U KETOHOB.
pabor.
Ilpakmuueckan paooma
Ned: «JlonyuyeHnue
. [Tonmy4yeHne yKCyCHOTO albAeTuia
24 XHUMHUYECKUE CBOKCTBA Otyet no YKCYCHOT'O albJEruja us3
13 STUJIOBOTO CIIHPTA U U3yYCHHE . 02
(5) aJIbJICTHJIOB U KETOHOB. - MPaKTHYECKOH padorte. STHJIOBOTO CIIUPTA U
€ro XUMHUYECKUX CBOHCTB.
U3YYEHHUE €r0 XUMUYECKUX
CBOMCTBY.
CpaBHeHue .
Tekymuil KOHTPOJIb
3JIEKTPOHHOTO B
(ycTHBIH onpoc,
25 CTpoeHus TpeiebHbIX | PaboTa ¢ pa3naToyHbIM
poBepKa 02
(6) Y HETPEIeTbHBIX MaTepUaIOM.
WHIMBUTYaTbHBIX
OJTHOOCHOBHBIX
pabor).
KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA .
Texyiuit KOHTPOIIb
U TIOJIyuyeHHe .
(ycTHBIH onpoc,
26 MpeieabHbIX U Pabora ¢ paznaTouHbIM
MpOBEpKa 03 [MpesenTamnus (UKT).
(7) HETpeIeTbHBIX MaTepHaJioM, pelICHUE 3a/1a4.
WHIUBUTYaTbHBIX
OJTHOOCHOBHBIX
pabor).
KapOOHOBBIX KUCIOT.
DIEeKTPOHHOE PaGora ¢ paznaTouHbsiM
27 P P Otyer no
CTpOEHUE, CIOCOOBI MaTEpUAJIOM, IIOJYUYEHUE C . 03
(8) MIPaKTUYECKOH padoTe.

MOJIYYCHUA U

MOMOIIIIO PEAKLIUU
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XMMHYECKHE CBOMCTBA
CJIO’KHBIX 3(pUpOB.

ATepUPUKAIIINK CIIOKHBIX A3(HUPOB.

Pacno3naBanue c IIOMOIIIBIO

Ilpakmuueckasn
padomahe5: «Pemenue
JKCIIEPUMEHTAIIBHBIX

28 Pemenue 3anay no KaueCTBEHHBIX peakuuii kmaccoB | Otyer no 04 3anad. PacrioznaBanue ¢
9) TeMe. KHCIIOPOICOACPIKAIINX paKTHYECKOH paborte. MOMOIIbIO KaYeCTBEHHBIX
COCMHECHHUIA. peaKIuii KJIaccoB
KHCIIOPOJICOACPKAIIIX
COCIMHECHUIN».
TepMUHOTOTUYECKHI
29 O06006mIeHne Pemenwue 3a1a4 u memovex P
N IAKTAHT. 04
(10) MaTepHala. [IPEBpAILCHHIA.
[IpoBepounas padora.
Tema Ned
T'enemuueckasn
63AUMOCEA3ZL MEHCOY
®ponTanpHas Oecena,
Knaccamu OTBeTHI Ha BOMPOCHI, paboTa ¢
30 poBepKa
op2anuuecKux pa3iaTOYHBIM MaTEPUAIOM, 04
1) . | MHIUBUIYaTbHBIX
eeuwgecme (Suac) pELIECHHE 1EMOYEK MPEBPAIICHUN. 5
aborT.
I'eneTnueckas cBs3b p
MEXIY
YII€BOJOPOAAMH.
®ponTanpHas Oecena,
['eneTndeckas cBs3b OTBeTHI Ha BOMPOCHI, paboTa ¢
31 MIpOBEpKa
MEXITY pa3IaTOYHBIM MaTEPUATIOM, 04
@) . | MHIUBUIYaTbHBIX
YTJIEBOJIOPOaMHU. pereHue 1enoYeK MpeBpaieHu.
pabor.
I'enernueckas cBs3b ®ponTankHas Oecena, Ilpakmuueckasa paboma
[TonyyeHue ykCycHOTo ajibJieruja )
32 MEXAY YIII€BOJOpOAaAMU MpOBEpKa No6: «Ilonyuenue
Y3 3TUJIOBOTO CIUPTA U U3yUEHUE 05
3 u . WHIBUIYAIbHBIX YKCYCHOTO aJIbJIETU/A U3
€ro XUMHUYECKUX CBOMCTB.
KHCIIOPOJICOACpKAIIUMHI pabor. STUJIOBOTO CIIUPTA U
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COEITHEHUSMU. U3YYCHHE €r0 XUMHYCCKUX
CBOMCTBY.
B3anMocBsI3b MexKI
Y HTorosasn HTorosas
YIIEBOIOPOAAMH U
33(4) JIUATHOCTHYECKAS 05 JIUArHOCTHYECKAS
KHCJIOPOJICOIePIKAITUMHU
padora. padora.
COEIMHEHUAMU.
®dpoHTanpHas Oecena,
Pemrenue 3amay v nenovyex
34 Hrorosoe o6obuieHne . MpoBepKa
MIpEBpaIleHH, pa3raibIBaHNe 05
(5) MaTepHara. WHIUBUAYaTbHBIX
KPOCCBOP/IOB.
pabor.
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Ipeamer

KoanuecTtBo
YacoB M0
IJIaHy

BeinoJsinenne
YerBepTh
1 2 3 4
IInan/pakr | Ilaan/dakr | Ilaan/dakr | Ilnan/daxr

OTcraBanue

IIpuunna
OTCTABAHUSA

Komnencupyrommue
MepOonpusiTUs
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6. PecypcHoe obecriedeHHne NMPOrpamMMbl
OcHoBHasi IuTeparypa:
VYueOnuk «Xumust 10 » Pynsutuc I'.E ®@enpaman @.I°. «IIpocBenienue»
Hunaxtuueckuit matepuan 10-11 kinacc. Xumus. Paneuxuit A.M. UznatensctBo «IIpocBemnienue»
Jluteparypa 1Jisl yYeHHKA:
DHuMKIoneaus ais aerei. Xumus. M3parensckuil neHTp «Asantay, 2000r.
JlutepaTypa Ajsl yduTeJIst:
bpetirep JI.M., baxxenoBa A.E. Temarnueckoe mianupoBanue. Xumus 8-11 kimaccel o ydyeOHHUKaM
Pymsutuca I'.E., ®enpamana @.I'. Bonrorpaa: Yuutens, 2009 TI'apa H.H. Xwumusa. Ypoku B 10
kiacce. M.: [Ipocsemenune, 2009r.
Bonosuk B.b., Kpyreukas E.J[. Opranuueckass xumus. YnpaxsHeHus u 3agauu C-110: uszp. A.
Kapnaxosa 2010r.
I'apa H.H. Xumus. Ypoku B 10 xnacce. M.: [Ipocsemenue, 2009r.
Pynzurtuc I'.E., ®enpaman @.I". « Xumus 10». M.: [Ipocsemienue, 2009r.
Xomuenko N.I'. Coopuuk 3a7a4 o xumun [yt noctynatomux B BY3e1t M: «Hosast BoiaHay, 2009r.
HNuTepHeT-pecypcesl:
http://www.dutum.narod.ru/element/elem00.htm (Pacckasbl 00 3aemMeHTax)
http://www.hemi.nsu.ru/ (OcHOBBI XUMUH. DIEKTPOHHBIN YUEOHUK)
http://www.himhelp.ru/ (ITonHbBI KYPC XMMHUHN)
http://chemi.org.ru/ (YueOHUK XuMHH)
http://home.uic.tula.ru/~zanchem/ (3aaumarensHas xumus)
http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeNbHbIIA CAWT I NIKOJLHUKOB)
http://chemistry.narod.ru/ (Mup xumrin)
http://www.alhimikov.net/ (ITosie3nast nHGOPMALHS 10 XUMHUH)
http://www.alhimik.ru/ (AJIXMMUK)

. http://www.xumuk.ru/ (XuMuK.ru - caiitT 0 XumMun)
. http://www.chemistry.ru (Xumust 8 OTKpBITOM KOJIJIEIKE)
. http://webelements.narod.ru (WebElements: oHnaiiH-clipaBOYHUK XUMHUYECKHX JIEMEHTOB)

. http://experiment.edu.ru (Komnekmus «EcTecTBeHHOHAYYHBIC SKCIICPUMEHTBI): XUMHS)

. http://school-sector.relarn.ru/nsm/ (Xumust 11t Bcex: HIUTIOCTPHUPOBAHHBIC MaTEPUAIIBI TIO OOIICH,

OpPTraHUYeCKON U HEOPTaHHMUYECKOW XUMUH )

http://schoolchemistry.by.ru (IlIkonbpHas XuMHs)

www.ximicat.com/info.ru (OxucIuTeIbHO-BOCCTAHOBUTEIILHBIC PEAKIINH )
JIEKTPOHHBIE 00pa30BaTe/IbHbIC PeCypPChl

https://yavklass.ru/
https://resh.edu.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
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http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://nsportal.ru/shkola/khimiya/library/planirovanie-urokov-khimii-8-klass-avtory-uchebnikov-ge-rudzitis-fg-feldman
http://www.chemistry.ru/
http://webelements.narod.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://schoolchemistry.by.ru/
http://www.ximicat.com/info.ru
https://yavklass.ru/
http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html

