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1. TlosicHuTenbHAAA 3aMUCKA

OnekTUBHBIN y4eOHBINH npeamer «VI30paHHbIE I1aBbl OPraHUYECKON XUMHI» IMpeIHa3HaueH s
yuamuxcst 10 xmacca, M3y4armIIuX XUMHIO Ha 0a30BoM ypoBHe. Pabouas mporpaMma 3JI€KTHBHOTO
y4eOHOTOo TpeaMeTa SBISETCS MPEeIMETHO-OPUEHTHPOBAHHBIM  JONOJHEHHEM K CHCTEMAaTHYECKOMY
KypCy XMMHHU U COCTaBJIEHAa Ha OCHOBE CJIEIYIOIINX HOPMATUBHO-IIPABOBbBIX IOKYMEHTOB:

1. ®enepanpHoro 3akona Poccuiickoit ®eneparuu ot 29.12.2012 Ne 273-®3 «O06 obpazoBaHuU B
Poccuiickoit @eneparnumy;

2. denepanbHOr0 TrOCyIapCTBEHHOIO O0Pa30BATEIBHOIO CTaHAapTa CPEeJHEro oOIiero odpa3oBaHUA,
YTBEPKJACHHOTO TpPUKa3oM MwuHHUCTEpCTBa 0Opa3oBaHusi M Hayku Poccuiickorn denepanuu OT
17.05.2012 Ne 413;

3. Konmenuuu pa3BuTHs XUMUYECKOT0 00pazoBanus B Poccuiickoii Deneparum;

4. CaHUTapHO-3MUJIEMHUOJOTHYECKMX TPEOOBaHUN K YCIOBMSIM M opraHuzanuu oOyueHus 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 PEKOMEHIALUAX 110 PeaTU3alliu JIEKTUBHBIX KYPCOBY;

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

7. O6pazoBarensHoil mporpammbl ['bOY cpenneit mkonst Ne 490 KpacnorBapzeiickoro paitona CaHKT-
[TerepOypra na 2021-2022 y4eOHbIi TO;

8. VYuebnoro mmana I'BOY cpeaneii mxonst Ne 490 KpacnorBapaeiickoro paiiona Cankr-IlerepOypra
Ha 2021-2022 y4eOHblii rox;

9. Kanenmapuoro ydeOHoro rpadpuka I'bOY cpemneir mkomsr Noe 490 KpacHorBapaeickoro paiioHa
Cankr-IlerepOypra Ha 2021-2022 yueGHblii rof;

10. [Tonoxenne ['BOY cpenneit mkonsl Ne 490 KpacnorBapaetickoro paitona Cankrt-IlerepOypra o6
AIIEKTUBHBIX Y4EOHBIX IPEeIMETAX;

11. [IpumepHOil mporpamMmbl IO XUMHUH I 00111e00pa30BaTeNbHBIX YUPEKICHUII;

12. ABTOpCcKO# TIpOrpaMMBbl IO XUMHH i 00IIe00pa3oBaTeabHbIX yupexkaeHuid noj pemaxiueit I'.E.
Pynsutnca (aBTopst Pymsutuc I'.E., ®enbaman O.I7);

13. YueOnuka: Pynsutuc I'.E., ®enpaman @.I'. Xumus, uznarensctBo «[IpocBemnieaney;

14. lunaxktuaeckuit matepuan 10-11 knacc. Xumust. Pagenkuiit A.M. U3narensctBo «IIpocBemienney.

[IporpaMMa 3JIEKTUBHOIO y4e€OHOrO IpeIMeTa HECeT €CTECTBEHHO-HAayYHYI0 HAlpaBiI€HHOCTH,
OHa crnocoOCTByeT Oosiee TIyOOKOMY M OCMBICIEHHOMY YCBOGHHIO IPOTPaMMHOIO MaTepuala,
BOCIIUTHIBAET TPYAOTIOOME  ydalMXCs, IIeIeyCTPEMICHHOCTh, OTBETCTBEHHOCTh, YIIOPCTBO W
HAaCTOMYMBOCTb B JOCTUKEHUU LIETH.

AKTYanbHOCTh IPOTPaMMBI 3JIEKTUBHOTO yUEOHOTO MpeIMeTa 3aKJIF0UaeTCs B TOM, YTO YYalTUMCS
MPEAOCTABIIACTCS BO3MOXHOCTh TIOTIOJHUTH 3HAHUS, MPHOOPECTH U 3aKPENUTh HABBIKU PEIICHUS
pacueTHBIX M SKCIIEPUMEHTANIBHBIX 3ajad.

3amaun — 3TO Takue 3a/laHus, B KOTOPBIX IPEIyCMaTpUBAETCS MPOAYKTHBHAsl AESTEIbHOCTD
yJalmxcs, He3aBUCUMO OT (DOPMBI MX BBITIOJHEHUS (YCTHOM, MUCHbMEHHOW WIU IKCIIEPUMEHTATHHOM).
Xumuueckasi yuyeOHas 3amadya — 3TO MOJIENb MPOOJIEMHON CHUTyalllH, PelIeHHue KOTOpoil TpedyeT oT
YYAIUXCS MBICIIUTENbHBIX U MPAKTUUECKUX JIEUCTBUIM HA OCHOBE 3HAHMI 3aKOHOB U TEOPUU XUMUHU.

YMeHue pematb TEOPETUUYECKHE W MPAKTUUECKHE 3aJaud SBISIETCS OJHUM W3 MOKa3arelen
YPOBHS Pa3BUTHUSI XUMUYECKOTO MBIIIJICHHUS YUAIIUXCsl, TIIyOHMHBI YCBOGHUSI MU Y4eOHOTO MaTepHaia.

3HaueHue peuIeHus 3aa4 B IKOJLHOM Kypce XUMHH MEepeolieHUTh TpyaHo. Pemenue 3agay - aTo

MIPEKPACHBII CIOCO0 OCYIIECTBICHUS MEXIPEAMETHBIX CBSI3€H, a TAaK)Ke CBSI3U XMMHYECKOW HAyKH C

*u3Hpto. [lpu pemeHun 3amau pa3BUBAIOTCS KPYro3op, MaMATh, pedb, MBIIUICHUE YYallIUXCs, a TaKXKe

(dbopMupyeTcss MUPOBO33PEHHE B LIEJIOM; MPOUCXOJIUT CO3HATEIBHOE YCBOCHHE U JIydlllee MOHMMaHUE
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XUMHUYECKUX TEOpUi, 3aKOHOB U sIBICHUU. PemieHue 3amay pa3BUBaeT MHTEpEC y4yallUXCsSd K XUMUH,

AKTUBU3HUPYCT HUX ACATCIBHOCTD, CHOCO6CTByeT TPyAOBOMY BOCIMTAHUIO MIKOJIBHHUKOB W HX

MOJINTEXHUYECKOU MOJTOTOBKE, BBIOOPY €CTECTBEHHO-HAYYHOTO MPOQHIis 00ydeHUS.

Pemenne 3amau TpeOyeT OT ydammMxcst YMEHHs JIOTUYECKH pacCyKIaTh, IUIAHUPOBATH, JIEJIATh

KpaTKuC 3alurcu, HNpPOU3BOJUTDH paC‘IéTbI 1 00OCHOBBIBaTb HX TCOPCTUUCCKHU. HpI/I 9TOM HE TOJIBKO

3aKPCILUIAIOTCA W pa3BHUBAOTCA 3HAHWSA WM HABBIKKW Y4YalllUXCs, IMOJTYYCHHBIC paHEC, HO U (bOpMI/IPYIOTCH

HOBBEIC.

OcHOBHBIE 1eJIM JIEKTUBHOI0 Y4eOHOI0 IpeaMera:

1. Pacmuputhb 3HaHHS CTapIIESKIACCHUKOB IO BOMPOCAM Kypca OpraHu4ecKoi XUMHUH CPEIHEN IIKOIIBI.
2. 3akpenuTh YK HMCIOIINECs HABBIKU B PEIICHUH TEOPETUICCKUX U MPAKTUYSCKUX 3a/1a4.
3. CdopmupoBath yMEHHS B PEIICHUH KAYECTBEHHBIX M KOJTMYECTBEHHBIX 3a/1ad.
4. HayuuTh pemiath KOMOMHUPOBAHHBIC 3aJla4M, & TAKXKE JIEIaTh KOJWYCCTBCHHBIH M Ka4eCTBEHHBIM
aHAJIN3 NP PEIICHUH dKCIIEPUMEHTAIBHBIX 3a7a4.
5. Pacuuputhb npeacraBieHue yHaluxcs 0 XMMUYECKOM SKCIIEPUMEHTE.
6. CnocoOcTBOBaTh (HOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS.
7. Oxka3aTb ITOMOIIb B BRIOOpE MPOQuIIs JaIbHEHIIIEr0 00pa30BaHusI.
3agauM 3J1eKTUBHOI0 y4eOHOr0 MmpeaMera:
1. ®opmupoBaTh HHTEPEC K U3Yy4aCMOMY MPEAMETY.
2. Cnoco0OcTBOBaThH OoJIee TITyOOKOMY | ITOJTHOMY YCBOCHHUIO, & TAKXKE 3aKPEIUICHUIO MaTepraa.
3. Pa3BuBaTh yMEHUS JIOTHYECKH pacCyXXIaTh, IUIAHUPOBATh, AU(PPEPEHINPOBATh, YCTAHABINBATH
MIPUYUHHO-CJICICTBCHHBIC CBSI3U.
4. @®opmupoBaTh TPYIOJIOOUE, IENEYCTPEMICHHOCTh, YHOPCTBO, HACTOMYMBOCTH B JOCTHIKCHHUU
MOCTABIEHHOM 1IEJIH.
5. JlukBuaupoBath MpoOeNbl B 3HAHUAX
6. Pa3BuBaTh HaBBIKM CAMOCTOSITENLHON paOOTHI
ITocJie u3yveHus JIEKTUBHOTO Y4eOHOI0 MpeIMeTa y4aluecs J0IKHbI
3HaTh:
1. TpeGoBanus odopmiieHus 1000H 3a7a4u.
2. OCHOBHBIE CTIOCOOBI PEUICHHUS PACYETHBIX 3a/1a4.
3. ®opmynbl I BBIYMCIEHUS MacChl HIJIM KOJIMYECTBA BEIIECTBA, MACCOBOW JIONM DIIEMEHTa B
BelleCTBE (KOMIOHEHTA B CMECH).
4. KonuyecTBeHHbBIE XapaKTEPUCTUKH PACTBOPOB.
5. Xumuueckue CBOMCTBA KJIACCOB HEOPTaHUYECKUX U OPTAaHUUYECKUX COSTMHEHHIA.
Ymern:
1. Odopmiars 3a7a4n COTIIACHO TPEOOBaHUSIM.
2. Pemarp pacdeTHbIe 3314 pa3HBIMHU CIIOCOOAMHU.
3. BBUUCHATH MO0 XUMHUYECKUM YpaBHEHHSAM MacCy M KOJWYECTBO BEIECTBA IO HM3BECTHOW Macce
OJTHOTO U3 TIPOTyKTOB PEaKIINH.
4. TIpou3BOIUTH PACUETHI 10 TEPMOXUMUYECKUM YPaBHEHUSIM.
5. BbIUuCHATH MaccOBBIC JOJIH M MAacChl BELIECTBA B pacTBOPE.
6. OmpenensaTh MacCOBYy0O U OOBEMHYIO JOJHM BBIXOJA MPOAYKTA IO CPAaBHEHUIO C TEOPETUYECKHU
BO3MOYKHBIM.
7. HaxomuTb MOJEKYJSIpHYIO (OpMYITy BElIECTBA, HAXOIAIIETOCS B Ta3000pa3HOM COCTOSIHHUH.
8. BpiuucniaTh Macchl NPOAYKTa peakUu MO HM3BECTHOM Macce MCXOJHOTO BEIIECTBA, COJEPKALIEro
MIPUMECH.
9. PemaTth KOMOMHUPOBAHHBIC 3a/1a4H.



10. lenath KOIMYECTBEHHBIN M KAUYECTBEHHBIN aHATIN3 TIPU PEIICHUH SKCIICPUMEHTAIbHBIX 3a7ad.
CornacHo mpookoiayNe7 3acemaHuss METOAMYECKOTO OOBEIUHEHUS YUUTENEH eCTeCTBEHHO-HAYyYHOTO
nukina ot 14.05.2021r., B ciayuyae 1mepexojJa Ha JAUCTAaHIIMOHHOE OOyuyeHuWe, B CBSI3U C
AMUAEMHOJIOTHYECKON 00CTaHOBKOM, ISl peall3alii IPOrpaMMBbl OYIyT UCTIOIB30BATHCS JIEKTPOHHBIC
o0pa3oBaTeNnbHbIC PECYPCHI U CPEACTBA TUCTAHIIMOHHOTO O0YUYEHUSs, YKa3aHHbBIC B TTYHKTE Neo.

2. Coneprxkanue TeM y4eOHOIo Kypca
10 kiace
34 g/ron (1 9/HEeaento)
[Tporpamma mpesyraraercst st paboThl IO HOBBIM yueOHHKaM xuMuu aBTopoB [.E. Pynsutuca u
@.I'. denpamana, npoumenmum skcneptusy PAH u PAO u Bomenmuum B denepanbHblii NepeueHb
Y4eOHHMKOB, PEKOMEHJOBAaHHBIX MMUHHUCTEPCTBOM 00pa3oBaHus W Hayku P® K HCIOIB30BAaHHIO B
o0pa3oBaTenpHOM Mmpoiecce B 001eoopazoBaTenbHbIX yapexaeHusx Ha 2021 -2022 y4eOHbIii o/,

PacnpeﬂeneHHe 4acCoB 110 pasaciiaM IIporpaMMbl IIpu 1-M gace B HCACIIIO:

No Tewma paznena KomanuectBo yacos
10 knacc

1 Baejenue. 1

2 Oco0eHHOCTH NIEKTPOHHOT'O CTPOEHUS, XUMUYECKUX CBOMCTB U 10
CI0CO0O0B IOJIy4YEHHUS YTIEBOIOPOIOB

3 Pemenrne KOMOMHUPOBAHHBIX U PACUCTHBIX 3aj1a4 5

4 OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN B OPTaHUYECKOM 3
XUMHUH

5 Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS, XUMUYECKHX CBOMCTB U 10
CTIOCOOOB TMOTyYEHHSI KHCIOPOACOACPKAIINX COSTMHEHUN

6 ['eHeTHYeckas B3aMMOCBSI3b MEXKAY KIIACCAaMH OPTaHUYECKUX 5
BELIECTB.

Bcero: 34

Coaepixanue nmporpamMmbl

Beeaenue (1 u.)

TpebGoBaHMs TEXHUKU O€30MIaCHOCTH MPH MPOBEACHUN XMMHUYECKOT0 3KcniepuMenTa. [lepBas
MEIUIMHCKAs TIOMOIIb [TPY XUMUYECKHX 05KOTaxX U OTPABJICHUSAX.

Tema Nel. Oco0eHHOCTH JJIEKTPOHHOIO CTPOCHHMS, XMMHYECKHX CBOHCTB H CHOCO0OB
NMOJIy4eHHs YriieBoaopoaoB. (104ac)

OCOOEHHOCTH 3JIEKTPOHHOT'O CTPOEHHS YTIeBOAOPOAOB. CpaBHEHHE HJIEKTPOHHOTO CTPOEHUS,
XUMHUYECKUX CBOMCTB M CIIOCOOOB MOJYyUEHUS YTJIEBOJOPOAOB: aIKAHOB U LIMKIIOAJIKAHOB, AJIKEHOB U
QJIKUHOB, aJIKAHOB, aJKEHOB U apeHOB. OCOOEHHOCTH AJIEKTPOHHOIO CTPOCHUSI U XMMHUYECKHX CBOMCTB
JTMEHOB C COTPSKEHHBIMU JIBOWHBIMH CBSI3SIMHU.

VYrneBonopoas! (pesiesbHbIe, HENpeIeIbHbIE, APOMATUUECKHE).

DIIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYITbI MeTaHa. SP°-rubpuM3anus opouTaneil aroMa
yriepona. ['omonornueckuii ps, HOMEHKJIATypa U U30MEpHs YIJIEPOAHOro ckenera. Pu3nueckue CBOMCTBA
aJIKAHOB M MX 3aBUCHMOCTb OT MOJIEKYJISIPHOM Macchl. XMMHUYECKUE CBOMICTBA: TaJIoOreHUPOBAHHE (Ha
IIPUMEpPE METaHa U 3TaHa), TOPEHHE, TEPMUYECKUE MPEBPALICHUS (Pa3JI0KEHUE, KPEKUHT, AETHAPUPOBAHMUE,
n3zomepuzaiys). Kousepeus merana. HaxoxieHue B pupo/ie ¥ IPUMEHEHHE aJIKaHOB.




AnKeHBI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIBl dTHICHA. SP>-THOPHIM3AIHs
opbutaneii aroma yriepoaa. 6-Cesi3u U m-cBsizu. ['omonoruueckuil psa, HomeHkinatypa. CTpykTypHas
n3oMepust (M3oMepusi yriaepoJHOIO CKeleTa U IOJOXKEHUS JIBOMHOM CBA3M B MOJIEKYJIE).
3aKOHOMEPHOCTH M3MEHEHHUS (U3UYECKUX CBOMCTB aJKEHOB. XMMHUYECKHE CBOMCTBAa (Ha mpumepe
STWIEHA): peakUuu [PUCOECTUHEHUS (TMIPUPOBAHHUE, TIaJOT€HUPOBAHUE, T'UAPOrajIOreHUpPOBaHUE,
ruapaTanus), OKUcIeHus (TopeHue) v MoJIMMepH3aIuu.

[IpoMbinieHHble W Ja0OpaTOpHbIE METOMABI IMOJYYEHHsS aJKEHOB: JECTHAPUPOBAHHUE U
TEPMHUUYECKUI KPEKUHT aJIKaHOB U JIETUApATAIMS CIIUPTOB.

Ankanuensl. IloHsiTHE O JUEHOBBIX yrieBojmoponax. byramuen-1,3 (auBuHMI) U 2-
MetwinOytanueH-1,3 (u3omnpen). IlomyueHne W XUMHUYECKHE CBOWMCTBA: PEAKIMM TPHUCOSAUHCHUS H
MIOJINMEPU3ALUH.

AJKMHBL. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl areTwieHa. Sp-I'ubpuanzarys
opOuTaseii aroma yriieposa. I OMOIOriuecK il psit, M30MepHst 1 HOMEHKJIATYpa aTKHHOB. Dr3rUecKre i XUMITIeCKUS
CBOMCTBa (Ha TpuMepe aueTwieHa). Peakimm mpricoequHeHys (TUIPUPOBAHKE, TATONCHUPOBAHWE, THAPOraiore-
HUpPOBaHWE, THIpaTalys), OokucieHus (ropeHue). [lomyuyeHue aneruneHa KapOWJAHBIM M METaHOBBIM
croco0amu, ero MpUMEHEHHE.

[uknoankansl. HomeHknarypa, nonydenue, Gu3ndeckiue 1 XMMHUYECKHE CBONCTBA, IPUMEHEHHE.

Apenbl. CocTaB U CTpOCHHE apeHOB Ha NpuMepe OeHszona. Pusnyeckue cBoiicTBa OEH307a, €ro
TOKCUYHOCTh. XHMMHUYECKHE CBOMCTBA: pEaKUMM 3aMeUIeHHs (HUTpPOBAaHUE, TIallOT€HUPOBAHUE),
IpUCOeAUHEHUS (THIPUPOBaHKE, XJIOpUPOBaHKe), ropeHus. [lomyuenue u npumeHeHne 6eH3oi1a.

Ipaxmuueckas pabomaNel : «IlonydeHue STUIEHA U U3yUYEHUE €T0 XUMUYECKUX CBOMCTBY.

IIpenmeTrHbie pe3yibTaThl: 3HaTh OOIIYI0 (DOPMYJTy alKaHOB, XapaKTep XUMHUYECKOWU CBS3H B
MOJIEKYJIaX aJKaHOB. YMETh OOBSCHATH TETPadJpUUIECKOe CTPOSHUE MOJIEKYJIBI METaHa, 3Ur3aroo0pa3Hoe
CTPOEHHE MOJIEKYJ MpPEIeNbHBIX YIIEBOJAOPOAOB. YMETh COCTABIATH (POPMYJIBI H30MEPOB, OTIMYATH
TOMOJIOTM OT M30MEPOB, HAa3bIBaTh BEIIECTBA 110 MEXAYHAapOAHONW HOMEHKIIAType, COCTaBIIATH
CTPYKTYpHbIE (DOpPMYJIbl BEIIECTB IO HMX HAa3BaHUSAM. YMETh OOBACHSTH 3aBUCUMOCTh (PH3MUECKUX
CBOMCTB aJKaHOB OT OTHOCUTEJIBHOM MOJIEKYJIIPHOW MacChl M 3aBUCUMOCTh XHMHUYECKHX CBOWCTB
QJIKAaHOB OT CTPOEHHUS WX MOJIEKYJI, COCTaBJISATh YPaBHEHHS PEaKLMH, XapaKTepU3YIOIIUX XUMHUYECKUE
CBOMCTBA aJIKaHOB (FOPEHUE, TEPMUUYECKOE Pa3sIOKEHUE, XJIOPUPOBaHKE, U30MepHU3alus). 3HaTh 00J1acTU
MIPaKTUYECKOrO MMPUMEHEHHS aIKaHOB. YMETh YCTaHABJIMBAaTh 3aBUCUMOCTb MEXJly CBOMCTBaAMH aJIKaHOB
U UX NPUMEHEHHEM. YMETb HaxXOJUTh MOJIEKYJApHYIO (OpMyily BelleCTBa Ha OCHOBE 3HAaHUS €ro
IUIOTHOCTH, OTHOCUTENIBHON IUIOTHOCTU U MACCOBBIX JOJIE XMMHYECKHX JIEMEHTOB B 3TOM BEILIECTBE.
3Hath 0011yI0 (POpMYITy YITIEBOJIOPOJIOB STUICHOBOIO psijia. YMETh U300pakaTh CTPYKTYPHbIE (POPMYIIbI
aJIKCHOB U MX M30MEPOB, Ha3bIBaTh AJKEHBI 110 MEXYHAPOJAHOH HOMEHKJIATYpE U COCTABIATH (POPMYIIBI
QJIKEHOB 0 WX Ha3BaHUSAM. 3HATh CIOCOOBI MOJYYEHHs aJIKEHOB M 00JACTH MX MPUMEHEHUS. YMeETh
COCTaBJISITh ypPaBHEHUS XUMHUYECKHX pEaKlui, XapaKTepHU3YIOIIUX XHMHUYECKHE CBOICTBA aJIKEHOB.
YMeTh noyyaTh ATHIIEH, OKa3bIBaTh IMEPBYIO MOMOIIbL IPU 0KOraxX M TPaBMax, CBA3aHHBIX C pEaKTUBaMU
u nabopaTOopHbIM O00OpyJOBaHWEM. 3HAaTh OOMIYI0 GOPMYTy alKWHOB. YMETh OOBSICHATH Sp-
rUOpUIN3AIMIO U TMPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl aleTHJIeHa, COCTABIATh CTPYKTYPHBIE
(dopMysBl TOMOJIOTOB alleTHJIEHAa M Ha3bIBaTh AJKUHBI MO MEXIyHApOJHOH HOMEHKJIaType. 3HaTb
3JIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl O€H30J71a, BUbI TMOPHUIU3AIMH 3IEKTPOHHBIX
opOuTaei, roMmosioru 6eH301a, BUIbI N30MEPUH U HOMEHKJIATYpy apeHOB. Y METh NPUBOIUTH IPUMEPHI U
COCTaBJISATh YpaBHEHHS XHUMUYECKUX pEaKIUil, pacKpbIBAIOIIUX TI'EHETUYECKHUE CBS3H MEXKIY
YIJIEBOIOPOJaMH Pa3HbIX KIIACCOB.

MertanpenmeTHbie pe3yabTaTbl: YMETh CaMOCTOATEIBHO OCYIIECTBIATH, KOHTPOJIHPOBATH U
KOPPEKTUPOBATh YPOUHYIO AESITEIBbHOCTb. YMETh MOHUMATh MPOOJIEMbI, CTABUTh BOMPOCHI, BBHIABUTATH
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TUIOTE3bl, OPraHU30BBIBATh Y4€OHOE COTPYJHMYECTBO M COBMECTHYIO JAEATEIbHOCTh C Y4YUTENeM U
CBEpCTHHKaMH, (HOpMYyITUpOBaTh, apryMEHTHPOBATh M OTCTaMBaTh CBOE MHEHHE. Pa3BUBaTh HaBBIKU
CaMOCTOSITENTbHON paboThl C y4eOHBIMU MOCOOUSMHU, KHUTaMH, HHPOPMAITMOHHBIMU pecypcamMu. Y MeTh
OPHEHTUPOBATHCS B PA3IUYHBIX UCTOUHUKAX WH(POPMALUU M UCHOIB30BATH MX JJIS TOCTHIKECHUS IIETICH.
YMeTh COOTHOCUTH CBOU JEHCTBUS C IJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH
NeSTeIbHOCTH B TpOIecCe JIOCTIKEHUSI pe3ysbTara, ONpeleNsiTh CHOCOObl NEHCTBUI B paMKax
MPEIJIOKEHHBIX YCIOBUA U TpeOoBaHMIA, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUHU C
WU3MEHSIOIIENCS] CUTyalue.

JInunocTtHble pe3yabTarbhl: @dopMmupoBaTh HayyHOE€ MHPOBO33PEHHE U  YBaXKEHHE K
O0TeYeCTBEHHON Hayke. OCHOBHbBIE BUABlI JESATEIBHOCTH YYalUXCsS. 3HAKOMHUTBCS CO CTPYKTYypoOH
yueOHuka. CoCTaBisATh KOHCHEKT Jekuud. @DopMUpOBaTh MHUPOBO33PEHUE, COOTBETCTBYIOIEE
COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKd, HAa OCHOBE IPEJCTABICHUW O CTPOEHUU U MHOrooOpazuu
OpraHuyeckux BewecTB. POpMUPOBATH YMEHHS NPOAYKTHBHO OOINAThCA M B3aUMOJCICTBOBATH B
Mpolecce COBMECTHOM palboThl. Pa3BuBaTh yMeHHs yNpaBisaTh CBOCH MO3HABATEIHHOU NEATEIHHOCTHIO,
OLICHUBATh CUTYaIlMI0 W OMNEPaTUBHO NPHUHUMAThH pelleHue. Pa3BUBaTh HABBIKM COTPYAHHUYECTBA CO
CBEPCTHHKAMHM M B3POCIBIMH B 00pa3oBaTelbHON JAeATelbHOCTH. Pa3BUBaTh KOMMYHUKAaTHBHYIO
KOMIIETEHTHOCTh, CIIOCOOHOCTh HAXOIUTh OOIIME LEeTd UM COTPYOHHYATh M HUX JOCTHXKEHUS;
(bopMHPOBATH IKOJIOTHYECKYIO KYIBTYDPY.

Tema Ne2. Pemienne KOMOMHMPOBAHHBIX H PacUYeTHBIX 3a71a4 (5 yac)

PannonanpbHOe uCHONB30BaHME 3HAHMM MO (QU3MKE M MaTEMAaTHUKE JJI PEIICHUsS pPacyYETHBIX
XUMUYECKUX 3a7ad. 3a OCHOBY oOOo3HaueHust Oepercs MexayHapoaHas CUCTEMa €IMHHUII.
duznyeckue 3HaAHHUS UCIOJIb3yeMble B XUMUU: Macca Tela, €AMHMIIA MAcChl, pacueT Macchl Tella Mo ero
IUIOTHOCTA U O0BEMY; KOJIMYECTBO TEIUIOTHI, €AMHMIIBI KOJIWYECTBA TEIUIOTHI, MPOIMOPIHUS, MPOIEHT,
rpaduky, cucreMa aaredpanyeckux ypaBHeHui. CocTaBleHUE alropuTMa pelieHus: pacueTHBIX 3a/1a4 10
YCTaHOBJICHUIO MOJEKYJISIPHOW (OpPMYIBl BElIECTBA MO Pa3IUYHBIM JAaHHBIM PAa3HBIMU  CIIOCOOAMH.
Pemenrie KOMOMHUPOBAHHBIX PACYETHBIX 33/Ja4 HA MPUMECH M MAcCOBYIO JIOJNIO BBIXOJA MPOAYKTA,
ra3oBble€ CMECH. 3a/1auHl 10 YCTaHOBJIEHUIO T€HETUUECKOH CBSI3U.

OcHOBHbBIE IOHATHS XUMHH U UX 0003HAYEHUS, IPUMEHSEMbIE TIPU PEILICHUN PACUETHBIX 3aau:
® OTHOCHTENIbHAs aTOMHAsl Macca 3JIEMEHTa;
® OTHOCHTENbHAsI MOJIEKYJISIPHAsI Macca BEIIECTBA;

e Macca, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00beM, MOJISIpHAst KOHIIEHTPALIUS;
® OTHOCHTENbHAs MJIOTHOCTh, MACCOBAst 10JIs1, 00BbEMHAsI J10JIs, MOJIbHAS JA0JIS;
® YHCIJIO CTPYKTYPHBIX YaCTHUII, TIOCTOSIHHAs ABOTapO, BBIXOJl IPOAYKTA.

IIpeameTHble pe3yabTaThl: 3HATh OCOOEHHOCTH CTPOCHHS OPraHMYECKUX BEIIeCTB.3HATh
QITOPUTM pEIIeHS 3aJady Ha ONpEeJeNIeHHE MOJEKYJIIpHOH (OpMyNbl OpPraHMYEeCKHX BEIIECTB, IO
MacCOBBIM JIOJISIM XUMHYECKHX JJIEMEHTOB, IO MPOIYKTaM CrOpaHUs OpParuyecKux BELIECTB.YMETh
COCTaBJIATh JEKTPOHHBIE (DOPMYJIBI OCHOBHBIX KJIACOB OPraHMYECKUX BELIECTB, YMETh MHCATh B 00IEM
BUJIE YpaBHEHMsI peakIUil, XapaKTepU3yIOIIMX OCHOBHBbIE XHMHYECKHE CBOICTBA pa3HbIX KJIaccoB
OpPraHMYECKHUX BEIIECTB. YMETh IO CTPYKTYpHbIM (opMysiaM OpraHMYEeCKHX BEIIECTB OMNPENeNsTh
IIPUHA/IJIEKHOCTD BELLIECTBA K KOHKPETHOMY KJIACCYy OPraHUYECKUX COETUHEHUI.

MeranpenmeTHbie pe3yJbTaThl: YMETh MOHMMATh MPOOJIEMY, CTaBUTh BOIMPOCHI, BBIIBUTATH
TUIIOTE3bl, COCTABIISATh KOHCIEKT JEKIMHU. Brajerb HaBbIKAMHM IO3HABATEIILHOW NESATEIbHOCTH, YMETb
SICHO, JIOTHYHO M TOYHO BBIpaXkaThb CBOM MbICIIU. Bianers HaBbIKaMU MO3HABATEIILHOW JEATEIBHOCTH,
YMETb SICHO, JIOTUYHO U TOYHO BbIPaXaTh CBOU MBICIIH.



JInunoctHbie pesyabrarbl: DopMupoBaTh HAydyHOE MHUPOBO33PDEHHE U yBaOXKEHHE K
OTe€YeCTBEHHON Hayke. OCHOBHbBIE BUABl JEATEIBHOCTH YYalllUXCSl. 3HAKOMHUTBCS CO CTPYKTYypoOu
yueOHuka. CoCTaBisATh KOHCHEKT JeKkuud. DopMUpOBaTh MHPOBO33PEHUE, COOTBETCTBYIOIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, HA OCHOBE IIPEICTABICHUM O CTPOCHUH aTOMOB. POpMHUPOBATH
MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, HA OCHOBE NPEJCTaBICHUN
O CTPOEHUU ¥ MHOT000pa3uK OpPraHNYeCKUX BEILECTB.

Tema Ne3. OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE PeAKIMU B OPraHn4eckoii xumun (3 gac)

OnpeneneHue CTENECHU OKUCICHHUS aTOMa yIJIepoJia B OpraHNYeCKuX BemecTsax. Vcnonb3oBanue
METO/A IEKTPOHHOI0 OajaHca jsl pacCTaHOBKHU KO3 (GUIIMEHTOB B yPaBHEHUAX peakIHil ¢ ydacTuem
OpPraHUYECKUX BelecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B OPraHUYECKOW XUMHU: MATKOE
U KECTKOE OKUCJICHUE AIKEHOB, OKUCIICHUE APEHOB, AJIKUHOB.

Ilpaxmuueckas pabomalNe2: «IlomyuyeHue 3TuI€Ha U €r0 OKUCIEHHME PACTBOPOM I€pMaHraHara
KaJus.

IIpenmerHbie pe3yabTaThl: 3HaThb COCTAB M CTPOEHHUE PA3HBIX KJIACCOB KHCIOPOACOAEPIKALLUX
BEIIECTB, MX OIpeleleHne, (QYHKUUMOHAIbHYIO TIpymmy, oouyro ¢opMyiry VYMeTb COCTaBIATh
CTPYKTYpPHBIE (POPMYJIbI pa3HBIX KJIACCOB KUCIOPOACOAEPKAILUX BEIIECTB YMETh COCTABIATh YPABHEHUS
peakuui, NOATBEP)KIAAIOIIMX CBOMCTBA Ppa3HBIX KJIACCOB KHCIOPOACOAEPKAIMX BEILECTB. 3HATh
3aBUCUMOCTb MEXIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH BEIIECTB. YMETh NPHUBOJIUTH NPUMEPHI U
COCTABJIITh YPAaBHEHUS XUMHUYECKHX PEAKLUUN, PACKPBIBAIOIIUX TIE€HETUYECKHE CBS3M  MEXIY
KHCIIOPOJICO/ICPKAILIMMHU  BELIECTBAMM. 3HATh OIPEAEICHUE CTENEHW OKHUCIECHUs. 3HaTb alrOpUTM
ONpEIEICHUS CTENEHH OKHUCICHHMS XUMHUYECKHX OJJIEMEHTOB, 3HATh OINPEICICHUE OKUCIUTENS |
BOCCTQHOBUTEJI. YMEThb COCTaBJIATh 3JCKTPOHbIN OaiyiaHC YMETh NPUMEHSTh 3HAHHUS O XMMUYECKHUX
CBOMCTBaX OPraHMYECKUX BEIIECTB JJS PEIIEeHHUs SKCIEPUMEHTAIbHBIX 3ajiad, MMOoAOMpaTh BELIECTBA U
MIPOBOJIUTh XUMHUYECKHE PEAKIIUU, HEOOXOUMBbIE JUIs PELIeHUs ONpeIelEHHON 3ajauu.

MeranpeamMerHble pe3yJbTaTbl: YMETb COOTHOCUTb CBOM [JEHCTBHUA C IUIAHUPYEMBIMHU
pe3yabpTaTaMi, OCYILECTBIIATb KOHTPOIb CBOEH ACATEIBHOCTH B IPOLECCE NOCTHKEHHS PE3YyJbTara,
OTIpeIEIIATh CIIOCOOBI IEUCTBUI B paMKaXx MPEA0KEHHBIX YCIOBUM U TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallMe. YMETh pacCyKI1aTh, J€JaTh YMO3aKIIOUEHUs U
BBIBOJIbI, CAMOCTOSTEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATh YUEOHYIO JNESATEIbHOCTD.
YMmeTs 00001IaTh, YCTaHABIMBATH AHAJIOTMM, MPOJYKTUBHO OOLIATBCS B IPOLECCE COBMECTHOM
JeSTeIbHOCTH. YMEThb MOJb30BaTbCs OCHOBHBIMHU JIOTMYECKMMHU NpuUEMaMM, METOAaMU HaOJroAeHus,
00bsiICHEHUs, NporHo3upoBaHus. COCTaBIATh CXEMbl HAa OCHOBE H3yYEHHOTO MaTepuana. Brianersb
HaBBIKAMHU T103HABATEJIbHON peQIEeKCHU KaK OCO3HAHMSA COBEPLIAEMBIX JEHCTBUH M MBICIUTEIBHBIX
IIPOLIECCOB. YMETh CAMOCTOSTEIBHO OCYIIECTBIIATh, KOHTPOIUPOBATH U KOPPEKTUPOBATH ACATEIBHOCTD.

JInuHocTHBIE pe3ysibTaThl: POPMHUPOBATH HAYYHOE MHPOBO33PEHUE HAa OCHOBE NPEACTABICHUN
0 3aBHCHMOCTH CBOMCTB KHCJIOPOJCOAECPKANUX OPTAHMYECKUX COCAUHEHUHN OT IOJOKEHHS B MOJIEKYJIE
aToma Kuciopoza. Pa3BuBaTh KOMMYHUKATHBHYK) KOMIIETEHTHOCTb, MPOSIBISATh TOTOBHOCTh K YBAKEHHIO
MHOM TOYKH 3pEeHUs P 00CYK/IEHUHU PE3YyIbTaTOB BHIMOJIHEHHON PaOOTHI.

dopMHpOBaTh MO3HABATENBHYIO U HHPOPMALIMOHHYIO KYJIbTYPY, IPUHATHE LIEHHOCTEH 3/10pOBOTO
u 6e3omacHoOro obpasa »XU3HHM, HeNmpuATue ynorpeOieHus ankorois. Habmongarh JeMOHCTpaloHHBIE
OIBITBI. Y4YacTBOBaTh B OOCYXJIEHMM HOBOro Marepuana. @opMupoBaTh LEIOCTHOE MHUPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, HA OCHOBE IIPEACTABICHUN O T€HETUYECKON
CBA3M MEXAY Ppa3sHbIMH KJacCaMM OpraHM4ecKMX BellecTB. Pa3BuUBaTh  KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb. Pa3BuBaTh Oepe’kHOE, OTBETCTBEHHOE OTHOLIEHHE K (PU3MYECKOMY 3/I0pOBbIO, KaK
COOCTBEHHOMY, TaK M JAPYI'MX JIOJIeH, YMEHHE OKa3blBaTh MEPBYIO MOMOIIb IPU 0XKOTax M TpaBMax,
CBSI3aHHBIX C PEAKTHBAMU M J1a0OpaTOpHbIM 000pyaoBaHueM. DPOpMUPOBATh OTBETCTBEHHOE OTHOILIECHUE
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K ydeHuto. OCHOBHbIE BHUJIbI ACSITEIbHOCTH ydalIuxcs. BbIMOMHATE 3aaHus onpeAenEéHHON CI0KHOCTU
10 MTPOMAEHHOMY MaTepUally

Tema Ne3. Oco0eHHOCTH 3JIEKTPOHHOIO CTPOEHHMs, XMMHYECKHX CBOHCTB H CHOCO0OB
NOJIy4eHHsl KUCJI0poacoaep:kammx coequHenmii (10 yac)

Knaccugukanust KUCI0poaCOAepKaIMX OpraHMYeCKuX coeauHeHuil. CpaBHEHHE 3JIEKTPOHHOTO
CTPOCHHMSI, XHMUYECKHX CBOMCTB U MOIYYEHUS: CIIUPTOB U (DEHOJIOB, aJIbJICTUIOB U KETOHOB, MPEACTbHBIX
U HENpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Crouptel. OyHKIMOHAJIbHAs TpYIIIA,
KJIacCU(UKALKA: OTHOATOMHBIE U MHOTOATOMHBIE CITUPTHI.

[IpenenbHble OgHOATOMHBIE CcHOUPTHl. HomenknaTypa, wu30MepUsi M CTPOCHHE CIHUPTOB.
Bopmopoanast cBsi3b MeX1y MOJIEKYJIaMU U €€ BIUSHHE Ha (PU3MYECKHE CBOWCTBA CIUPTOB. XMMHUYECKHE
CBOMCTBA CIIMPTOB (Ha MPUMEPE METAHOJIAa U 3TAHOJIA): 3aMELIEHUE aTOMa BOAOPOJA B TMIAPOKCUIbHON
rpynne, 3aMelleHue TUAPOKCUIBHON TIpynmbl, oOKucieHue. KauecTBeHHass peakiusi Ha CHUPTHI.
[TosnydyeHne u npuMeHEeHUe CIUPTOB, (PU3HOJIOTHUECKOE IEHCTBUE HA OPraHU3M YEJIOBEKa.

MHoroaroMHble  CIHUPTHI: OTUICHTIUKONb M TIOULEPUH. TOKCUYHOCTh  STUIJICHIJIMKOJIS.
OcoOeHHOCTH XHWMHUYECKUX CBOMCTB U MPAKTUYECKOE HCIOIb30BAHME MHOTOATOMHBIX CIHUPTOB.
KauecTtBenHas peakuus.

O®enon. [lomyuyenue, ¢usmueckre u XUMUYECKHE CBoOWcTBa (eHona. Peakuumm ¢ ydactuem
TUAPOKCHIBHOM TPYIBI U OCH30JIBHOTO KOJIbIIA, Ka4eCTBEHHAs peakims Ha ¢eHon. Ero mpombiinieHHOE
ucrosnb3oBanue. JlelictBue (heHona Ha kuBbIe OpraHn3Mbl. OXpaHa OKpy Karomiei cpezbl OT MPOMBIILICHHBIX
OTXOJIOB, COJIep KaIIMX (DEHOIL.

Anpaeruasl. Cocta, oOmiast Gopmysa, HOMEHKJIATypa W H30MEpHUs TPEIACIbHBIX aJIbJICTHIIOB.
DJEKTPOHHOE CTPOCHHE KapOOHUJILHOW TpPYINIbl, OCOOCHHOCTH JBOMHON cBs3u. Dusnueckue u
XUMHYECKHE CBOIMCTBA (Ha MpUMepe YKCYCHOTO WJIM MypPaBbUHOTO aJbJAETHAA): PEaKI[UU MPUCOEeTNHEHUS,
OKHCJIeHUs, TonuMepu3ani. KauecTBeHHbIE peaklui Ha ajdbAeTUAbl. AleTanbiaerua U GopMaibaerui:
MOJIyYeHUE U IpUMEeHEHUE. JlelicTBHE albIeru10B Ha )KUBbIE OPTaHU3MBI.

KapOonossie kucnotel. Kinaccudukanus kapOOHOBBIX KUCIOT: MpeAesbHbIe, HEMpeaebHBIE;
HU3IIUE W BBICHIME KHUCIOTH. ['OMOJOTHYECKHU P MPEACTbHBIX OJHOOCHOBHBIX KHCJOT.
Homenknatypa, wu3oMepusi, CTpoeHHE KapOOKCHJIbHOM rpynnbel. Pu3nyeckue M XHUMHYECKHE
CBOMCTBA: B3aMMOJICHCTBUE C METa/UIaMU, OCHOBAHUSMHU, OCHOBHBIMH M aM(OTEPHBIMU OKCHUJIAMHU,
COJISIMH, CIIUPTAMU; PEAKLIUH C yYaCTHEM YIJIEBOJOPOJHOIO paJHuKaa.

OcoOeHHOCTH CTpOEHHS U CBOMCTB MypaBbUHOW KuCHOTHL. [lomydyeHue u mnpuMeHEHHE
KapOOHOBBIX KUCIOT.

CpaBHeHHE CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX KUCTIOT.

Crnoxuble »¢upbl kapOOHOBbIX KuciOT. CocTaB, HOMEHKJarypa. Peakius sTepuduKaiiu.
I'unponu3 crnoxxHbIx 3¢upoB. [Ipumepsl ca0KHBIX 3QHUpPoB, X (GU3MUYECKHE CBOICTBA, pacpoCTpaHEHHE
B MIPUPO/JIC U IPUMEHEHHE.

Ilpakmuuecxas pabomalNe3: « XuMUYECKHE CBOWCTBA 3TAHOJIA U TIUIEPUHAY.

Ilpakmuuecxas pabomalNe4: «Peaxkuuu >repudukanuu [TomyueHue cioxHbIX 3HUPOBY.

Ilpakmuueckasa pabomalNe5: «Pemnienne skcrepuMEHTaIbHBIX 331a4. Pacmo3HaBaHue ¢ MOMOIIBIO
KaueCTBEHHBIX PEAKIUI KJIACCOB KHCIOPOACOAECPKAIINX COSAMHEHUIN.

IIpeaMeTHble pe3yJbTaTbl: 3HaTh COCTaB U CTPOCHHUE MPEIEIbHBIX OJHOATOMHBIX CIHUPTOB, UX
onpexaeneHue, QyHKIMOHATIBHYIO TPYMIY CIOUPTOB, OOIIyI0 (GOpMYTy OJHOATOMHBIX CHUPTOB. YMETh
COCTaBJISITh CTPYKTYpHbIE (POPMYJIBI CIIUPTOB U UX H30MEPOB, HA3BIBATH CIUPTHI MO MEXAYHAPOIHOU
HOMEHKJIaType. 3HaTh BIMSHUE BOAOPOJTHON CBSI3U Ha (PM3MUECKHE CBOMCTBA CIIUPTOB. YMETh OOBICHATH
3aBHCHUMOCThH CBOMCTB CIIUPTOB OT CTPOCHHUS (PYHKLIMOHAIBLHOM IPYIIbI, COCTABIATh YPaBHEHUS peaKLuH,
MOATBEP)KIAIOIIUX CBOMCTBAa CIHUPTOB, XapaKTepU30BaTh METOJAbI MOJyYEHHUS CIHUPTOB, COCTABISATH
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YPAaBHEHHs PEaKLUH, JIeKAIUX B OCHOBE IPOMBIIIICHHOTO IOJIy4YEHHs METaHOJa M JTaHOJa. 3HaTb
CTPOEHME, CBOMCTBA M MPAKTUYECKOE NPUMEHEHUE STUJICHIJIMKOJIA M IIIHLEPUHA. YMETh COCTaBIISThH
yYpaBHEHHs PeakUui, MOATBEP)KIAIOIINX CBOWCTBA MHOTOATOMHBIX CHHUPTOB, OOBACHATH 3aBHCUMOCTH
CBOMCTB CHUPTOB OT YHMCJIA TMJPOKCOTIPYII, IPOBOAUTH KAYECTBEHHYIO PEAKIMI0 Ha MHOI'OATOMHbIE
CHUPTHI. 3HATH OIpesesieHUs] (EHOJIOB U apOMATHYECKUX CIUPTOB, CTPOSHHE MX MOJIEKYJ, CBOWCTBA U
npuMeHeHue (eHona. YMeTb OOBSCHATH 3aBHCHUMOCTh CBOMCTB (pEHOJIAa OT CTPOEHUS! €ro MOJEKYJIbl,
B3aMMHOE BJIMSIHHE aTOMOB B MOJEKyJe (peHoJa, COCTAaBIATh YpaBHEHHs peakLHi, MOATBEPKIAIOIINX
CBOHCTBa (peHosa. 3HaTh 3aBUCHUMOCTb MEXJy COCTaBOM, CTPOEHHUEM M CBOICTBaMHU BEIECTB. YMETh
IIPUBOJUTH IIPUMEPBHl U COCTABIIATH YPABHEHMSI XUMUYECKUX PEAKLUN, PACKPHIBAIOLUIMX I€HETHYECKHE
CBSI3M MEXIy CHUpPTaMH U yrieBopopoaamu. OtpabaThiBaTh yMEHHE NPOM3BOIUTH PACUETHI 10
XUMHUYECKUM YPAaBHEHUSIM, €CIU OJHO U3 pearupyrolnX BEIIECTB B35ATO B U30bITKE. 3HATh 3aBUCHMOCTb
MEXJly COCTaBOM, CTPOCHMEM M CBOWCTBAMHU BELIECTB. YMETh NPUBOAUTH IPUMEPHl U COCTABIATH
YPaBHEHUSI XHMHUYECKUX PpEaKIMM, pacKpbIBalOIIUX T€HETUYECKUE CBS3U MEXKAYy CIUPTAMH MU
yrieBopopoaamMu. OTpabareiBaTh yMEHHME NMPOU3BOAMTH PAcuéThl MO0 XMMHUYECKHM YPaBHEHUSAM, €CIIU
OJJTHO W3 pearupyroliux BELIECTB B3SATO B H30bITKE. 3HaTh (U3MUECKHE M XUMHUYECKHE CBONCTBA
QIBJIETUIOB. YMETh COCTaBJISITb YPAaBHEHMS PpEaKLUMH, IOATBEPXKAAIOIUX CBOWCTBA albAETUAOB,
OOBSICHATh 3aBUCHUMOCTb CBOMCTB aJbJETUAOB OT CTPOEHHUS (PYHKLHMOHAJIBHOM TIPyHIbI, NPOBOAUTH
KAueCTBEHHbIE PEAKIIMM Ha aJbJAETUbl. 3HATh ONPEJEICHUE OJHOOCHOBHBIX IMPEAEIbHBIX KapOOHOBBIX
KHCJIOT, CTPOEHHE HX MOJIEKYJ, TOMOJIOTHIO M HM30MEpHI0. YMETh Ha3blBaThb KapOOHOBBIE KHUCIOTHI IO
MEXyHAapOJAHON HOMEHKJIAaType. 3HaTh XMMHYECKHE CBOHWCTBA KapOOHOBBIX KHCIIOT, OCOObIE CBOWMCTBA
MYypPaBbUHOM KHUCJIOTBl. YMETh 3alUChIBaTh YPAaBHEHMs pEaKlMi, MOATBEPKIAOIMUX CBOMCTBA
KapOOHOBBIX KHCIIOT, OOBSACHATb 3aBUCUMOCTb CBOMCTB KAapOOHOBBIX KHCIOT OT CTPOEHUS
(YHKIMOHATBHOM TpyNNbl. YMETh NMPOBOAMUTH ONBITHI IO PACIO3HABAHUIO OPraHMYECKUX BELIECTB U
COCTaBIIATh OTYET O MpakTHUecKo paboTe. 3HaTh mpaBwia Oe3omacHOW paboOThl € BelleCTBaMH,
000pyJIOBaHUEM U XMMUYECKOH 1Mocy0i. 3HaTh CTPOEHUE, MTOTyYSHHE, CBOMCTBA U 00JIACTH TPUMEHEHHUS
CIIO’KHBIX 3(UPOB. YMETh COCTaBIATh (OPMYJIBI CIOKHBIX F(PUPOB, YPAaBHEHHS peakUUil 3TepuuKaiuu
U TUApONu3a. 3HATh ONpeesieHue XKUPOB, CTPOCHHE HUX MOJIEKYJ, CBOICTBa, OMOJIOTMYECKYIO POJIb U
MIPaKTUYECKOE 3HaUYEHUE. YMETh COCTABJIATH YPABHEHMs PEaKIIMii, MOATBEPKAAIOIINX CBOWCTBA JKUPOB.
3HaTh CYIIHOCTH IMpoliecca TMIAPUPOBAHUS KUPOB. VIMeTh mpeacTaBieHHE O CUHTETHUUYECKUX MOIOLIUX
CpPEIACTBaX M 3alllUTe NPUPOJBI OT 3arpsA3HEHHUsT UMHU. YMEThb COONI0/aTh MpaBHiia 0Oe30MacHOro
oOpallleHusl CO CPeACTBAMU OBITOBOM XMMMHU. 3HATh CTPOCHHE MOJIEKYJIbI TJIFIOKO3bl. YMETh JJOKa3bIBaTh
HaJInYMe (PYHKIMOHAIBHBIX TPYII B MOJIEKYJIE TIIIOKO3bl. 3HaTh XUMHUECKHE CBOMCTBA caxapo3bl. Y METh
COCTABIISATh YPAaBHEHMsI pPEaKLUUH, MOATBEP)KIAIOIIMX CBOWCTBA Caxapo3bl, OOBICHATH 3aBUCUMOCTD
CBOMCTB caxapo3bl OT CTPOEHUS (PYHKUIMOHAIBHBIX TPYII, Ha3blBaTh OOJIACTH MPUMEHEHHs Caxapo3bl.
3HaTh CTPOEHHE M CBOICTBA Kpaxmalla, KaueCTBEHHYIO PEaKkluIo Ha KpaxMaJ, IpeBpalleHus Kpaxmasia B
opranusmMe. YMeThb COCTaBJISATh YpaBHEHHs peakuuid TUIpOJIM3a Kpaxmana U TOJUKOHACHCALUU
MOHOCaXapuJ0B. YMeThb MPUMEHSATh 3HAHUS O XMMHMUYECKHUX CBOMCTBaX OpPraHMYECKHX BELIECTB IJIf
pelleHrs SKCIEePUMEHTAIbHBIX 3a]ad, MOJ0MpaTh BEIIECTBA U IMPOBOAWTH XUMHUYECKHE peakiuH,
HEO0XOIMMBIE /IS pEIIeHUs ONpeIeNEHHON 3a/1auH.

MertanpeamerHbie pe3yJbTaTbl: YMETb COOTHOCUTh CBOM JIEHCTBUS C IUIAHUPYEMBIMH
pe3ysibTaTaMy, OCYIIECTBIATh KOHTPOJIb CBOEH [EATENBHOCTH B IPOLECCE NOCTUKEHUS PpEe3yJsbTara,
OIIpeIeNIATh CIIOCOOBI ACUCTBUI B paMKaX NpPesIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOM
JEWCTBUSA B COOTBETCTBUM C M3MEHSIOIICHUCS CUTyallueid. YMETh pacCyKaTh, 1eJIaTh YMO3AKJIIOYEHUS U
BBIBO/Ibl, CAMOCTOSITEIIBHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUEOHYIO JEATEIbHOCTb.
YMmers 000011aTh, YCTaHaBIMBATH AHAJOTHM, NPOAYKTHBHO OOINATBCSI B IPOLECCE COBMECTHOM
NESTEIbHOCTH. YMETh I0JIb30BaThCs OCHOBHBIMHU JIOTMYECKMMHU HpHUEMAMM, METOAAMU HaOIIOACHU,
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00BsCHEHHS, TPOTHO3MpoBaHUs. COCTaBIATh CXEMbl Ha OCHOBE HM3YYEHHOro Marepuaina. Biamers
HaBBIKAMU II03HABATEIbHOW pedlekcHn Kak OCO3HAaHUS COBEPIIAEMBIX JCUCTBUNW M MBICIUTEIBHBIX
MPOIIECCOB. YMETh CAMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACSATEIHHOCTD.

JInuHocTHBIE pe3ybTaThl: POpMUPOBATH HAYYHOE MHPOBO33PEHUE HA OCHOBE MPECTAaBICHUN
0 3aBUCHUMOCTH CBOMCTB KHUCJIOPOJICOACPKALIUX OPTAHMUYECKUX COCAMHEHUN OT IMOJIOKEHUSI B MOJIEKYJIe
aToMma Kuciopojia. Pa3BuBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MPOSIBISATh TOTOBHOCTh K YBaKCHHIO
WHOHW TOYKH 3PSHUS IIPH 0OCYKJICHUU PE3YIHTATOB BHIMOJHEHHON PaOOTHI.

dopMHUpOBaATH MMO3HABATEIBHYIO U HH()OPMAITMOHHYIO KYJIBTYPY, IPUHATHE IEHHOCTEH 3I0POBOTO
n Oe3ormacHoro o0pas3a >KU3HHU, HEMPHUATHE ynoTpeOsieHus ankorojs. HaGmromaTe JeMOHCTpalMOHHbBIC
OMBITHI. YUYacTBOBAaTh B OOCYXJEHHH HOBOro marepuaia. @opMUpOBaTh LEIOCTHOE MHPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, HA OCHOBE MPEACTABICHUN O T€HETUYECKOM
CBA3M MEXIY pa3HbIMM KjacCaMH OpraHMYECKHMX BellecTB. Pa3BuBaTh KOMMYHUKATUBHYIO
KOMITETCHTHOCTh. Pa3BHBaTh OEpeHOE, OTBETCTBCHHOE OTHOIICHHWE K (DU3WYCCKOMY 370POBBIO, KakK
COOCTBEHHOMY, TaK M JPYTUX JIIOJIeH, YMEHHE OKa3blBaTh MEPBYIO MOMOIIb MPU 0XKOrax U TpaBMax,
CBSI3aHHBIX C pEaKTUBaMU M Jab0opaTopHbIM 000pyaoBanreM. OpMHPOBATH OTBETCTBEHHOE OTHOILICHUE
K y4eHHI0.OCHOBHbIE BUJbI ACATEIBHOCTH yYaIUXCS. BBINOMHATH 3aaHUs ONPEACIEHHON CIIOAKHOCTH
10 IPOMJEHHOMY MaTepuaiy.

Tema Ned. I'eneTnueckasi B3aMMOCBSI3b MEKIY KjIaccaMu oprannyeckux Bemects (10uac)

['eneTndeckasi CBsI3b MEXIy yrieBogopoaamMu. KOHCTPYKTHBHBIE U JECTPYKTHBHBIC pPEaAKIUU.
B3auMocBsI3p  MEXIy YriaeBOAOPOJaMH M KHCIOPOJCOACPKAIIUMHU  COeAMHEHUsIMU. Peakuun
TQJIOTCHUPOBAHUS U JCTAJOTCHUPOBAHUA, TUIpAaTAllMd M JACTUIpaTallid, TUAPOTAJIOTCHUPOBAHUS U
JIETUIPOTaIOr€HUPOBAHMS.

Ipaxmuueckas paboma No6: «[lomydeHue yKCyCHOTO albJeruaa U3 3TUIOBOTO CIUPTA U U3yYEHHUE
€ro XMMUYECKHUX CBOMCTBY.

IIpeaMeTHble pe3yabTaThl: 3HaTh COCTAB U CTPOECHUE PAa3HBIX KJIACCOB OPraHUYECKHX BEUIECTB,
UX ompeneneHue, (QyHKIMOHATBHYIO TPyMiy , oOuryro ¢opMyny 3HaTh Ha3BaHHs Pa3HBIX KIACCOB
OPTraHUYECKUX BEIIECTB. YMETh COCTABJISITH CTPYKTYpPHBIE (DOPMYIIBI pa3sHBIX KIJIACCOB OPTraHUYECKHUX
BEIIECTB. YMETh COCTaBJISITH YpPAaBHEHHUS PEaKIUid, IMOATBEPKIAIOIMIMX CBOWCTBA pa3HBIX KIIACCOB
KHUCJIOPOJICOACPIKAIINX BEIIECTB. 3HATH 3aBHCHUMOCTh MEXJY COCTaBOM, CTPOEHHEM M CBOMCTBaAMU
BEIIIECTB. YMETh MPUBOJAUTH MPUMEPHI U COCTABIISITH YPABHEHUS] XUMUUYECKUX PEAKIIUM, PACKPBIBAIOIINX
TeHETUYECKUE CBSI3M MEXKAY OpPraHMYeCKHMMH BEIIECTBAMHU. 3HATh OCHOBHBIE CIIOCOOBI MOIYYEHHUS
Pa3HBIX KJIACCOB OPraHMYECKUX BEIIECTB.

MeranpeameTHbie Ppe3yJbTaTbl: YMETh COOTHOCUTH CBOM JE€HCTBHUS C IUIAHUPYEMBIMHU
pe3yabTaTaMi, OCYIIECTBIIATh KOHTPOJb CBOEH AESATEIBLHOCTH B MPOLECCE TOCTHXKEHHUS pe3yibTaTta,
OTIpeIETISATh CIIOCOOBI IEUCTBUI B paMKaXx MPEAoKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JEUCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallMel. Y METh pacCyKaaTh, 1€JaTh YMO3aKIIOUEHUs U
BBIBOJIbI, CAMOCTOSITEIHHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATHh YUECOHYIO JEATEITHHOCTD.
YMerp 0000maTh, yCTaHABIMBATh AaHAJIOTUH, MPOJAYKTHBHO OOMIATHCA B TMPOIECCE COBMECTHOM
JEeSTeNbHOCTH. YMETh TOJIb30BaThCsS OCHOBHBIMHU JIOTHUYECKMMH MPUEMAMH, METOJaMU HaOIOJACHUS,
o0BsicHeHHs, TporHo3upoBaHus. COCTaBIATH CXEMbl Ha OCHOBE M3YYEHHOrO0 MaTepuana. Brianers
HABbIKAMU [I03HABATEIbHONW pedleKcHd Kak OCO3HaHUS COBEPIIAEMBIX ACUCTBUNW M MBICTUTEIBHBIX
MPOLIECCOB. YMETh CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACSITEIBHOCTD.

JIuuHoCTHBIE pe3yibTaTbl: POopMHUPOBATH HAYYHOE MHUPOBO33PEHUE HA OCHOBE MPEACTaBICHUI
0 3aBMCHMMOCTH CBOMCTB KHCJIOPOJCOJEPKAIUX OPraHUUYECKUX COCAUHEHHUIN OT MOJIOKEHUS B MOJIEKYJIE
aToMma Kuciopojia. Pa3BuBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, MPOSIBISATH TOTOBHOCTh K YBaKEHHIO
WHOM TOYKH 3PEHUS TIPU OOCYKICHUN PE3YIHTATOB BBIMTOJIHEHHON pabOTHI.
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DopMHUPOBaTh LIEIIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH,
Ha OCHOBE IPEJCTABICHUN O I'€HETUYECKOW CBS3M MEXIY Pa3HbIMM KJIACCAMHU OPraHUYECKUX BEILECTB.
Pa3BuBaTh KOMMYHHMKaTUBHYIO KOMIIETEHTHOCTb. POPMHUPOBATH OTBETCTBEHHOE OTHOILIECHUE K YYECHHUIO.
OcHOBHbIE BHJBl JEATENBHOCTH Y4YallluXcsl. BBINONHATH 3akaHus ONpEAENEHHOW CIIOXKHOCTH 110
IIPOMICHHOMY MaTepHaly.

3. TpebGoBaHusi K YPOBHIO NOATOTOBKH yyamuxcs mo xumuu (10 kiacc, 0a30Bblii ypOBEeHb)

PesynbpTarel 00y4yeHHMs XUMHH JOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajjayaM IMpeaMeTa u
TpeOoBaHUsAM K €ro ycBoeHuto. M3yuenue xumuu B 10 kitacce 1aet BO3MOXKHOCTb JIOCTUYD CIIECAYIOIIUX
pe3yIbTaTOB:

JIMYHOCTHBIMU  pe3yibTaTaMH u3ydeHus mnpenMmera «OpraHudeckas XHUMHUS» — SBISIOTCS
CIICAYIOIINE YMEHUS:

Oco3HaBaTh €MHCTBO U LEIOCTHOCTh OKPY’KAIOIIETO MHPA, BO3SMOXXHOCTH €T0 MMO3HABAEMOCTH H
O00BSICHUMOCTH Ha OCHOBE TOCTHYKEHUI HAYKU.

[TocTeneHHO BBICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE: OCO3HABAThH MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCIIE U B paMKaxX CaMOCTOSITENIbHON AESITeNbHOCTHA BHE IIKOJIbI;
OLICHUBATh )KM3HEHHBIE CUTYallMH C TOUKH 3pEHHs 0€30MacHOro oopasa KHU3HU U COXPAHEHUS 37]0POBbS;
OLICHUBATh OKOJIOTHYECKMH PHCK B3aMMOOTHOIICHWH 4YeloBeka W mpuponbl. DopMupoBaTh
HKOJIOTUYECKOE MBIIIJICHHE: YMEHUE OLIEHUBATh CBOIO JIEITEILHOCTh U TIOCTYIIKU IPYTUX JIIOJEH C TOUKH
3pEHHSI COXPAaHEHHsI OKPY>KAIOIIeH CpeIbl - rapaHTa XKU3HU U OJIaromoIydus JIro1ei Ha 3emite.

MeTtanpeAMeTHBIMHM pe3yJbTaTaMH H3y4deHHS Kypca «Opranudeckass XUMUS» SBISETCS
(dbopMupoBaHNEe YHUBEPCATbHBIX YUeOHbIX AeiicTBuii (Y'Y /]).

PeryasituBubie YY/I:

1. CamocrosTenbHO 0OHApYyKUBaTh U POPMYJIUPOBATH yueOHYIO Mpo0IeMy, ONpeaesTh Leldb yueOHon
NesITeIbHOCTH, BEIOUPATh TEMY MTPOEKTA.
2. BopyiBuraTh BepcHUM peLIeHHs MpoOJIeMbl, OCO3HaBaTh KOHEUYHBIH pe3yJbTaT, BbIOMpPATh U3

MIPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEACTBA JOCTUXKEHUS 1IEIIH.

3. CocraBnsaTh (MHAUBHIYAITBHO WJIH B TPYIINE) IJIAH PEIICHUS TPOOIEMBI (BBITIOIHEHUS POEKTA).

4. Paboras mo miaHy, CBEpATbh CBOM JAEMCTBUS C LENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIISTH OMINOKU
CaMOCTOSITEIILHO.

5. B nmanore ¢ yuntenem COBepIIEHCTBOBATh CAMOCTOSITEILHO BIPa0OTaHHbIE KPUTEPUN OLIEHKH.

IHo3naBareabnbie YY/I:

1. AmnanusupoBaTh, CpaBHUBaTh, KJIACCU(PHUIMPOBATH W 0000maTh (aKThl M SBJICHUSA. BBIABIATH

IIPUYMHBI U CIIEJICTBUS IPOCTBIX SIBICHUH.

2. OcCyIIecTBIATh CPaBHEHUE, CEPUAITUIO U KITaCCU(DHUKAIMIO, CAMOCTOSITEIILHO BBIOWpas OCHOBAHUS U
KpUTEpUU JUISI YKa3aHHBIX JIOTUYECKHX ONEpalHi; CTPOUTh KIACCH(UKAIMIO HAa OCHOBE
JTUXOTOMUYECKOTO JIETeHUS (Ha OCHOBE OTPUIIAHHS).

3. CTpouTh JIOTHYECKOE pacCyKICHHE, BKIIIOUYAIOIIEe YCTAHOBICHNE TIPUYUHHO-CIICIICTBEHHBIX CBSI3EH.

e

CoznaBaTh cCXeMaTHYECKHE MOJEIHU C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTePUCTUK O0BEKTA.

5. CocTaBnsiTh TE3UCHI, pa3NUYHBbIC BUIBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.M.). [IpeoOpa3oBbIBaThH
uH(OpMAaLIMI0O U3 OJHOTO BHJAA B JAPYroil (Tabmmily B TEKCT W Tp.).BeUUTHIBaTE BCE YpPOBHH
TEKCTOBOM MH(OPMAIIUH.

6. YMeTp ompenensTh BO3MOXHBIE HMCTOYHUKH HEOOXOAUMBIX CBEICHWUW, MPOU3BOAWTH ITOWCK

nH(popMaIuy, aHATU3UPOBAThH U OLICHUBATH €€ TOCTOBEPHOCTD.
KomvyHukaTuBHble YYJI:
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CamocTosTeIbHO OPTaHU30BBIBAaTh YUYEOHOE B3aUMOJICUCTBUE B rpymie (OmpeaensaTh OOIIue Ieiu,
pacnpeiensaTb poJid, JOrOBApUBATLCS JIPYT C APYTOM U T.1.).
OtcTauBasi CBOIO TOYKY 3pEHUS, IPUBOJAUTH APTyMEHTEHI, IOATBEPK A UX (PaKTaMHu.
B nmuckyccum yMeTh BBIIBHHYTh KOHTPApryMEHTHI, mepedpa3upoBaTh CBOIO MBICIE (BiIaJeHUE
MEXaHH3MOM 3KBUBAJICHTHBIX 3aMeEH ).
YYuThCs KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABaTh OMIMOOYHOCTH
CBOETO MHEHHMS (€CJIM OHO TaKOBO) M KOPPEKTHPOBAThH €T0, TOHUMAs! IMO3HIINIO JIPYTOTo, Pa3anvaTh B
€ro peuyu: MHEHHE (TOYKY 3pEHHs), 0Ka3aTeJbCTBO (apryMEHTHI), (DAKThI; THUIIOTE3bl, aKCHOMBI,
TEOpUU. YMETh B3IJIIHYTh HA CHUTYyallMi0 C WMHOM IO3UIMKW U JIOTOBApPUBATHCS C JIIOJBMHU HHBIX
TTO3UIIHH.

IIpeaMeTHbIMHM pe3yJbTaTaMu U3ydeHUs mpeamera «OpraHuyeckas XUMHS» SBISIOTCS

CIIEYIOIIE YMEHHUS:

1.

10.

c(OPMHPOBAHHOCTH TPEACTABICHUI O MECTe XMMHUH B COBPEMEHHOW HAy4YHOW KapTUHE MUDA;
[IOHMMaHHE POJM XUMHH B (POPMUPOBAHUM KPyro3opa M (pyHKIHMOHAIBHOW IPaMOTHOCTH YEJIOBEKa
JUIS PELLIEHUs] IPAKTUYECKUX 3a7ad,;

c(OPMHPOBAHHOCTh YMEHUS KaccU(UIUPOBATh OpraHUYECKHE BELIECTBA M PEAaKLHMM 10 Pa3HbIM
IIPU3HAKaM;

c(OPMHPOBAHHOCTH YMEHUS ONKCHIBATh U Pa3IMuaTh H3YUCHHBIC KJIACChl OPTraHUYECKHUX BEIECTB;
OCO3HaHHWE OOBEKTUBHO 3HAYMMOCTM OCHOB XMMMUYECKOH HAyKM Kak OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUSA, XUMHYECKUX IPEBpPALIEHUH OpPraHM4ecKUX M HEOPraHMYECKUX BELIECTB Kak
OCHOBbl MHOTHUX SIBJICHHUH J>KMBOM M HEXKUBOW MNPUPOABI; YIIyOJIeHHE TMpeACTaBICHUN O
MaTEpHUaIbHOM E€UHCTBE MUPA;

OBJI/ICHUE OCHOBAMH XHMHYECKOH TPaMOTHOCTH: CIOCOOHOCTBIO AHAJIM3UPOBATh M OOBEKTUBHO
OLIEHUBATh >KM3HEHHBIE CUTYallUW, CBA3aHHbIE C XWMHUEH, HaBbIKAMU O€30MAaCHOr0 OOpAIIEeHUs ¢
BELIECTBAMH, HCIIOJIb3YEMBIMH B ITOBCEAHEBHON >KM3HU; YMEHHUEM aHAJIN3MPOBAaTh U IIAHUPOBATH
HKOJIOTHYECKU Oe30I1acHOe MOBEJICHHUE B LENIAX COePEKEHUS 30POBbs M OKPYKAIOLIEH Cpe/Ibl;
(dbopMHpOBaHME YMEHHMM YCTaHABIMBATH CBA3M MEXKIY pEAJbHO HAOJI0aeMbIMU XUMHYECKHUMHU
SBJIGHUSIMU M TPOLECCAMM, MPOUCXOAAIIMMU B MHUKPOMHUpPE, OOBSACHATH NMPUUYUHBI MHOTOOOpPa3Ms
BELIECTB, 3aBUCHMOCTh UX CBOWCTB OT COCTaBa U CTPOEHUS, a TaKXKe 3aBUCHUMOCTb MPUMEHEHUS
BEMISCTB OT UX CBOWCTB;

PUOOPETEHUS ONBITA MCIIOIB30BaHUS PA3JIMYHBIX METO/I0B M3YUYEHHs BEIIECTB; HAOIIOJEHUS 3a UX
IIPEBPALICHUSMH TIPU TPOBEACHUM HECIOXKHBIX XUMHUYECKMX HKCIEPHUMEHTOB C MCIIOJIb30BAaHUEM
1a00paTOPHOTO 00OPYAOBAHUS U TPUOOPOB;

YMEHME OKa3bIBaTh NEPBYIO IOMOILb MPU OTPABIECHUSX, 0’KOTaX U APYTUX TpaBMaxX, CBSI3aHHBIX C
BElIECTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

CO3/1aHH€ OCHOBBHI /17151 GOPMUPOBAHUS HHTEPECA K PACIIMPEHHIO U YIITyOJICHUIO0 XUMUYECKUX 3HAHUM
1 BbIOOpa XMMHMM Kak NPOQMIBHOIO NpeaMeTa MpHU Mepexoie Ha CTYNEHb CpeaHero (IOJHOro)
oOmiero oOpa3oBaHusi, a B JajbHeillleM Hu B KadecTBe cdepsl CcBoe MpodeccHoHaIbHOM
NESTENIbHOCTH;

¢dbopMHUpOBaHHE TPEACTABICHUH O 3HAYEHWH XMMHUYECKOH HAayKH B PpEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX NpoOjeM, B TOM YHCIE B MPEIOTBPAIIEHUH TEXHOTCHHBIX M HKOJOTHYECKUX
Karactpoo.

Y4eHUK HAY4YUTCH:

OOBACHATH CYTb XUMHUYCCKUX ITPOIECCOB;
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pacKpbIBaTh Ha IPUMEpax poJib XUMUH B (POPMUPOBAHMM COBPEMEHHOM HayyHON KapTUHBI MUpa U B
IIPAKTUYECKOH 1E€ATEIIbHOCTH YEJIOBEKa;

J€MOHCTPUPOBATh Ha MIPUMEPaX B3aUMOCBA3b MEX/ly XMMHUEN U JPYTUMHU €CTECTBEHHBIMU HayKaMU;
pacKpbIBaTh Ha IpUMeEpax MOJI0KEHU TEOPUU XUMUYECKOro cTpoeHust A. M. bytieposa;

OOBSICHATh NMPUYUHBI MHOTOOOpa3usi BEUIECTB Ha OCHOBE OOIIMX MpEACTaBICHUN 00 MX COCTaBe U
CTPOEHUY;

COCTaBIISITh CXEMY KJIacCU(UKAIIUN OPTraHUYECKHUX BEIECTB;

Ha3bIBaTh BEILECTBA 10 CUCTEMAaTUYECKON HOMEHKIIATYPE;

OTIPENIENIATh BUIbI U30MEPUH, TUIIBI XUMUYECKUX PEAKIIHIA;

3aMuChIBaTh  (OPMYJIBI  HM30MEPOB YIJIEBOJOPOJOB M HA3blBaThb HUX [0 CHUCTEMAaTHYECKOM
HOMEHKJIaType;

COCTABIISITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHTEJEH
uHpOpMalUU O CTPOCHUHU BEIIECTBA, €0 CBOMCTBAX M MPUHAAJIEKHOCTU K ONpeAEIEHHOMY Kiaccy
COCITMHEHHI;

XapaKTepu30BaTh OpPraHUYECKHUE BEIECTBA IO COCTaBy, CTPOEHHIO U CBOWCTBAM, YCTaHABIUBATb
IIPUYMHHO-CJIE/ICTBEHHbIE CBSA3M MEX/Y JAHHBIMU XapaKTepUCTUKAMU BEILECTBA;

IPUBOANUTH NPUMEPHl XMMUYECKUX PpEeaKLUi, pacKpbIBAIOLUIMX XapaKTepHbIE CBOWCTBA THUIMYHBIX
IIPEJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LENbI0O MX HIACHTUDUKALIMU U OOBACHEHMS
00J1aCTH MPUMEHEHHUS;

IIPOBOJIUTH PACUYEThl HA HAXOXKAECHUE MOJEKYJSPHOM (OpMysbl YIJIEBOAOPOAa IO MHPOAYyKTaMm
CTOpaHMsl U TI0 €r0 OTHOCHUTENBHOHM TUIOTHOCTH M MAacCCOBBIM JIOJISIM 3JI€MEHTOB, BXOSIIUX B €TO
COCTaB;

IIPOrHO3UPOBATh BO3MOXKHOCTh NPOTEKAHUS XMUMHUYECKMX PEAaKIMi Ha OCHOBE 3HAHUU O THIAX
XMUMHAYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB M UX PEAKIIMOHHOHN CIIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMUYECKHX CBOWCTBAX BEIIECTB AJIS UX 0€30MacHOro
MIPUMEHEHHS B IPAKTUIECKOH EATETHHOCTH,

NPUBOANTH TPUMEPHI TPAKTHYECKOTO HWCIOJIB30BAHUS NPOAYKTOB TMepepaboTku HepTH W
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYIISIPHBIX COCIMHEHWH (MTOJMATUICHA, CHHTETHYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OIIBITHI TI0 PACIIO3HABAHWIO OPTaHMYECKUX BEMIECTB (TJIMIEPUHA, YKCYCHOH KHCIIOTHI,
HETpeeTbHBIX JKAPOB, TIIIOKO3BI, Kpaxmalja, OEJIKOB) B COCTaBe IMHIIEBBHIX IPOIYKTOB H
KOCMETHYECKHUX CPEJICTB;

BIANETh TpaBWIaMH W npuémMamu 0Oe30macHO paboThl € XWMHUYECKHMH BEIISCTBAMH H
1a00paTOPHBIM 000PYT0BAaHUEM;

MPOBOJIUTh PACUYETHI HA HAXOXKICHUE MOJEKYJSPHOW (OPMYIBI YIIIEBOAOPOAa IO MPOAYKTaM
CrOpaHMsl U MO €ro OTHOCHUTENIBHOM IUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIIMX B €roO
COCTaB;

BJIQJIETh MpaBUiIaMu 0€30TacHOTO OOpAIIEeHUsI C €IKHMH, TOPIOUYMMH U TOKCHYHBIMU BEIECTBAMH,
cpeacTBaMu ObITOBOW XMMUU;

OCYIIECTBIATh MOUCK XMMHUYECKON MH(pOpPMAlUU MO Ha3BaHUAM, MIEHTH(UKATOpaM, CTPYKTYPHBIM
(dbopMysaM BeIIECTB;

KPUTHYECKH OLCHMBATh W HWHTEPIPETHPOBATH XHMHUYECKYI0 HWH(POPMALUIO, COICpXKALIYIOCS B
COOOLIEHUSAX CPEACTB MaccoBO MHpopManuu, pecypcax VHTepHeTa, HayuyHO -NOMYJISIPHBIX CTAaThsIX
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C TOYKHU 3pEHUSI €CTECTBEHHO -HAyYHOW KOPPEKTHOCTH B EJIAX BBISBICHUS OIIMOOYHBIX CYKJIEHUHN U
(dbopmHpoBaHUs COOCTBEHHON NO3HIINY;

NPEJCTAaBIATh IyTH PpEHICHUS TJI00aJbHBIX MpOoOJieM, CTOSAMIMX TIepell YeJIOBEYEeCTBOM
(PKOJIOTHYECKUX, FIHEPIETUUECKHUX, ChIPHEBBIX ), K POJIb XUMHHU B PEIICHUN ITHX MPOOIICM.

YuyeHuk MOJYYUT BO3MOKHOCTb HAYYUTHLCH

00BACHAMb 83AUMHOE GNUSHUE AMOMO8 0Py HA Opyed U HA CBOUCMBA MOJIEK)L 8 YelOM,
U320MABIUBAMb UAPOCMEPICHEBIE MOOCTU MOAEKYIL,

Haxooums Gopmyny eeuecmsea no pe3yibmamam XumMu4ecko2o anaiusd.

Xapaxkmepuzoeams 3KOJ02U4eCKUe AcneKkmvl 000bl4u, nepepadomKu U UCNOIb30BAHUS NOJE3HbIX
UCKONAEeMbIX,

cocmasnsams  2eHemuueckue psobl U OCYWECMEIamb Npespaujerusi 8 Yenouykax ¢ NoMOubo
VPAGHEHU XUMUYECKUX PeaKyull,

COCMABIsiMb YPAGHEHUsL PeaKyuu OKUCIeHUsl, OPOdICEeHUs, 2UOPUPOBAHUS, dmepeduKayuu;
00bACHAMb ampomepHbvle C8OUCMEA AMUHOKUCTIOM,

00bACHAMb CIMpoeHUe NeNMUOHOU CE53U

npueoOUmMb  NPUMEPbl  Peakyull, NOOMEEPHCOAOWUX — CYUWECMBOBAHUE  B3AUMOCEAZU  MENHCOY
OCHOBHBLIMU KIACCAMU OP2AHUYECKUX BEUeCms;

NPOCHO3UPOBAMb  Pe3yIbMmamsl 8030€lUCMEUsi PA3IUYHbIX (AKmMopo8 HA CKOPOCMb XUMUUECKOU
peaxyuu;

onpeoensims NPUHAONEHCHOCHb OP2AHUYECKUX Beujecms K OOHOMY U3 U3VYEHHBIX KIACCOB/2PYNN:
V211e8000p00bl, CRUPMbL, AlbOe2UObl, KAPOOHOBbLE KUCIOMDBL, JHCUPBL, Y21e600bl, AMUHBL.

coCmasisimos opmyivl 8euecms no ux Ha36aAHUSIM,

HA36186aMb 00WUe XUMULECKUE CBOUCMEA, XapaKmepHble OJis KIACCO8 OP2AHUYECKUX GeUeCmE,
npoeooums 1aO0pamopHvle Onblmbl NO HOJAVHEHUI) U COOUPAHUIO 2A3000PA3HBIX Y2Ne8000P0008:
omuilena, ayemuienda,

NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUeCms HA OCHO8E UX COCMABA U CIPOEHUsL;

npooouUms  1aO0OPAMOpPHLIE  ONbIMbL,  XAPAKMEPUIYIOWUE CEOUCMBA  CRUPMOS,  Alb0e2U)08,
KapOOHOBbIX KUCIOM, HCUPOS, OEeNK08,

npUBOOUMb NPUMEPDL YPAGHEHUL PEAKYULL, JIeHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CHOCOO08 NOJYYeHUs.
OpPeaHUYeCKUX 8eujecme;

OP2aHU308bI6AMb, NPOBOOUMb  YYCHUYECKUE NPOEKMbl N0 UCCIe008AHUI0 CEOUCME Belecms,
UMEIOWUX B8ANCHOE NPAKMUYECKOE 3HAYeHUe;

2PAMOMHO 0OPAWAMBCSL C BEUECMBAMU 8 NOBCEOHEBHOU JHCUSHU,

0CO3HABAMb HEOOX0OUMOCMb  COONOOEHUsL NPABUNL  IKOJLOSUYECKU 0e30NACH020 NOBEOeHUsl 8
OKpYHCaroufeli nNPUPoOHoll cpeoe;

NOHUMAMb CMBICT U He0OX00UMOCHb COON0OEHUsL NPEONUCAHULL, NpedliazaemblX 8 UHCMPYKYUSIX NO
UCNIONIL30BAHUIO IeKAPCME, CPeOCmE ObIMOBOU XUMUU U Op.;

UCNONIBb3068aMb NPUOOPEMEHHBIE KIIOUEeble KOMNEMEeHMHOCMU NPU 8bINOJIHEHUU UCCIe008AMENbCKUX
NPOEKMO8 NO U3YUEHUIO CEOLCME, CNOCOO08 NONYUEHUsL U PACNO3HABAHUS e eCE;
PA3eueamsd KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKQuyuu npu pabome ¢ meKcmamu Y4eOHuKa U OONOJHUMENbHOU JUmepamypou,
CNPABoOUHbIMU  MAOIUYAMU, NPOSGIAMb 20MOBHOCHb K VEANCEHUI) UHOU MOYKU 3PEHUs Npu
00CydHcOeHUU pe3yTbMAmos GblNOJHEHHOU pabomul;
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—  00beKmueHo oyeHusamv UHGOPMAYUI O ewecmeax U XUMUYeCKUX npoyeccax, KpumuuecKu
OMHOCUMbCA K NCeBOOHAYUHOU  UHDOpMayuu, HedoOpOoCcoBeCmHOU  pekiame, Kacarowelcs
UCNONIL30BAHUSA PA3NUYHBIX 8EULECTNG;

—  Op2aHU308bIBAMb U OCYUECMBEIAMb NPOEKmbl N0 UCCIe008AHUI0 CBOUCMSE Geuecms, UMEerouUx
8adiCHOE NpaKkmuieckoe 3HaveHue.

4. OueHka J0CTHKeHHSs IJIAHUPYEMBbIX Pe3yJIbTaTOB 0CBOEHHs Y4eOHOI MPorpaMmbl

PesynbraTel 00ydeHHS XHMHH JIOJDKHBI COOTBETCTBOBATh OOIIMM 3ajJadyaM IpeaMeTa |
TpeOOBAHUSAM K €T0 YCBOCHHUIO.

PesynbraTel 00y4eHHs OLIEHUBAIOTCS MO MATHOAWIbHOW cucreme. Ilpu olieHKe YYHTHIBArOTCA
CJIEYIOIINE KaYECTBEHHbBIE II0KA3aTEIN OTBETOB:

1. rmyOuHa (COOTBETCTBHE M3YYEHHBIM TEOPETUUECKUM 000OIIECHUSIM);

2. OCO3HaHHOCTh (COOTBETCTBHE TpeOyeMbIM B MPOTrpaMMe YMEHHUSIM MPUMEHSTh IOJIYYSHHYIO
nHpopMaIum);

3. moxHoTa (CoOTBETCTBHE 00BEMY MPOrpaMMbI M HH(pOpMALK YIeOHUKA).

[Tpu orieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIeCTBEHHBIC WIH HECYIIECTBEHHBIE).

CyliecTBeHHbIE OIIMOKM CBSI3aHBI C HEJIOCTaTOYHOW TIIyOMHOW W OCO3HAHHOCTBIO OTBETA
(HampuMep, YYEHHMK HENpPaBWIBHO YyKa3al OCHOBHBIC TPH3HAKU IOHITUH, SBICHHNA, XapaKTEpHbIC
CBOMCTBA BEIIECTB, HENPABWIBHO CHOPMYJIUPOBAN 3aKOH, MPaBWJIO U T.I. WIM YYEHUK HE CMOT
IPUMEHUTh TEOPETUYECKUE 3HAHUA JJs OOBSCHEHUS U TMpeACKa3aHUs SBJIEHUM, YCTaHOBJICHUS
MIPUYMHHO-CJIEICTBEHHBIX CBSA3€H, CpaBHEHMSI U KJIACCU(UKALIUU SBJICHHUM U T. I1.).

HecymecTBeHHble OHIMOKM ONPEIENSAIOTCS HEMOJHOTOM oTBeTa (Hampumep, YHyLIEHHE U3
BHJIa KaKOTo-TMOO HexapakTepHoro ¢akra MpH OMNMCAHWU BEIECTBa, mporecca). K HUM MOXKHO
OTHECTH OTOBOPKH, OMHCKH, JIOMYIICHHBIE TI0O HEBHUMATEIBHOCTH (HAlIpUMep, Ha JiBa U Ooliee ypaBHEHUS
peaxkuuii B IOJHOM MOHHOM BUJE JOIMYIIEHA O/IHa OlIMOKa B 0003HAUEHUH 3apsiia MOHA).

PesynpraTel 00y4eHHs TMpPOBEPAIOTCS B MPOLECCE YCTHBIX M MHCbMEHHBIX OTBETOB
yYaluxcs, B pe3yJbTaTe MCCIEN0BATEIbCKON U MPOEKTHON JEATENbHOCTH, a TaKyKe MPH BHIIOJIHEHUU
UMHU XUMHYECKOTO SKCIIEPUMEHTA.

Ounenka «5» - OTBET MOJHBIM W TPABWIBHBIM HAa OCHOBAaHWU HM3YyUYEHHBIX TEOPHI; MaTepHal
U3JIOKEH B OIpPENeJIEHHOW JIOTMYECKOM TIOCIe0BaTeIbHOCTH, JIMTEPATypHBIM SI3BIKOM; OTBET
CaMOCTOSITENTbHBIH.

Ounenka «4» - OTBET MOJHBIM U MPABUIBHBIA Ha OCHOBAaHWU HM3YyUYEHHBIX TEOPH; MaTepHal
U3JI0O)KEH B OINpPEIEICHHOM JIOTMYECKOM IIOCIEA0BAaTENbHOCTH, NPU O3TOM JOMYLIEHBI JBE-TPH
HECYIIIECTBEHHbIE OIIMOKH, UCTIPABICHHbIE IO TPEOOBAHUIO YUUTEIS.

Ounenka «3» - OTBET MOJIHBIM, HO TpPU STOM [OMYyILIeHAa CYIIECTBEHHAas OIIMOKAa WM OTBET
HETIOJIHBIN, HECBSI3HBIM.

Onenka «2» - mpu OTBeTe OOHApPY)KEHO HETMOHMMAHHUE YYallUMCSi OCHOBHOTO COJEp)KaHUS
yueOHOro Marepuana WId JOMYILIEHbl CYIIECTBEHHbIE OMIMOKH, KOTOpbIE Y4YalIUiics HE MOXKET
UCIPAaBUTh MPH HABOMASAIIUX BOMPOCAX YUUTETIS.

Ouenka «1» - OTCYTCTBHE OTBETA.

O1eHKa IKCIEPUMEHTATbHBIX YMEHUI

OneHka CTaBUTCS] HA OCHOBAHUU HAOJIO/IEHUS 32 yYallluMCcs U TUCbMEHHOI0 OTYeTa 3a paboTy.
Ounenka «5» - paboTa BBIIOJIHEHA MTOJHOCTBIO U MPABUIIBLHO, CIIETAaHbI TPaBUIIbHBIE HAOIIOICHUS
Y BBIBOJIbI; DKCIIEPUMEHT TPOBENEH IO IJIaHy C Y4YETOM TEXHUKHU Oe30MacHOCTH U MpaBui paboThI
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C BeIlleCTBaMH ¥ 000pYyIOBAHUEM; IIPOSBIEHBl OPraHU3alMOHHO-TPYAOBBIE YMEHUs (IIOJAEpKUBAIOTCS
qyrcToTa pabodero Mecra W MOPSIOK HA CTOJIE, 3KOHOMHO HUCIOJIB3YIOTCS PEAKTUBBI).

Ounenka «4» - pabora BBINOJIHEHA NPABUIBHO, CJHEJNaHbl MpaBWIbHBIE HAONMIOJACHUA U
BBIBOJIbI, HO MPH 3TOM SKCHEPUMEHT IPOBEJACH HE IOJHOCTHIO WM JOIYIIEHBl HECYIIECTBEHHBIE
omuOKu B paboTe ¢ BellecTBaMu U 000pyA0BaHUEM.

Ounenka «3» - paboTa BBIOJHEHA NPABWIBHO HE MEHEE YEeM HAlOJIOBUHY WM JONYIIEHA
CYLIECTBEHHAasl OIIMOKa B XOAE OKCIEpUMEHTa, B OObSICHEHUH, B o¢popmieHUH paldoThl, B
COOJIFOJICHUM IIPaBMJ TEXHUKH O€30MacHOCTM Ipu paboTe C BelecTBaMH U 00OpYyJIOBAaHUEM,
KOTOpasi UCHpPAaBJIAETCS MO TPeOOBAHHUIO YUHUTEIIS.

Ouenka «2» - gonymeHsl B¢ (1 0OoJiee) CyIIECTBEHHBIE OIIMOKM B XOJA€ JKCIIEPHUMEHTa, B
o0bsicHeHUH, B opopMiIeHHH paboOTHl, B COONIONECHUM MpPaBUJI TEXHUKM O€30MacHOCTH NpH paborte C
BelleCTBaMM U OOOpYyJOBaHUEM, KOTOpBIE YHYAILUICS HE MOMKET HCIPAaBUTh JlaXe IO TPeOOBaHUIO
YUUTEIIS.

Ouenka «1» - paboTa He BBIIIOJHEHA, Y yUYalllerocst OTCYTCTBYIOT 3KCIIEPUMEHTAIbHbIE YMEHHUSL.

Onenka yMeHHMH peliaTh IKCIIEPUMEHTAJbHBIC 32124

Onenka «5» - IUIaH pelIeHHUs COCTAaBJICH MPABUJIBHO;, MPABUIBLHO OCYIIECTBICH MOAOOD
XUMHUYECKUX PEaKTUBOB U 000PYA0BaHUS; JaHO MOJHOE O0OBSCHEHUE U C/IENIaHbI BHIBOJIBI.

Onenka «4» - TUIAH pENICHUS COCTABJICH MPABUIBHO, TPABUIBHO OCYIIECTBIICH IOA00D
XUMHYECKHX PEAaKTHBOB W OOOPYIOBAaHWS, MPH 3TOM JOINMYIICHO HE Ooyiee ABYX HECYIIECTBEHHBIX
OIINOOK B OOBICHEHUH U BEIBOJAX.

Onenka «3» - IUIaH PENICHHS COCTaBICH MPABUIBHO, MPABWIBHO OCYIIECTBICH  IOA00D
XUMHUYECKUX PEaKTUBOB U OO0OpYyIOBaHUS, HO JOMyIEHAa CYyIIeCTBEHHas OMMOKa B OOBSICHEHUU U
BBIBOJIAX.

Ounenka «2» - gomymieHsl 1aBe (M 0Oosiee) CyIIECTBEHHbIE OIIMOKKM B IUJIaHE pELICHUS, B
noadope XUMUYECKUX PEaKTHBOB U 000PYOBaHMUsS, B O0BSICHEHUH U BHIBOJIAX.

Ouenka «1» - 3a1a4a He pelleHa.

OleHKka YMeHH# pelaTh pacyeTHbIE 321a91

Ouenka «5» - B JIOTMUECKOM PACCYXICHHU M PEIICHUH HET OmMOOK, 3a7avya pelieHa

paIrMoOHAIBHBIM CIIOCOOOM.
Ouenka «4» - B JJOTUYECKOM pPACCYXKJIEHHMM M PEIIEHWH HET CYHIECTBEHHBIX OIIUOOK, HO
3a/laya peleHa HepalmoHAIbHBIM CIIOCOOOM WJIH IOMYIIEHO He Ooiee ABYX HECYIIECTBEHHBIX OIIUOOK.
Onenka «3» - B JIOTHYECKOM pACCY>KIEHHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYIIEeHa
CYIIIECTBEHHAsI OMIMOKAa B MAaTEMaTHYECKUX pacueTax.
OueHka «2» - UMEIOTCS CYIIECTBEHHBIE OITMOKH B IOTUYECKOM PACCYKIACHUH U PEIICHUH.
Ouenka «1» - 3aaya He penieHa.
O11eHKa MM CbMEHHBIX KOHTPOJbHBIX pPadoT

Ouenka «5» - OTBET MOJIHBIN U MPABUIIbHBIN, BO3MOKHA HECYIIECTBEHHAs OLINOKA.

Ouenka «4» - OTBET HEMOJIHBIN WJIM IOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

Ouenka «3» - paboTa BBINIOJHEHA HE MEHEE YeM HaIlOJIOBMHY, JOMYIIEHa OJIHA CYIIeCTBEHHAs
omuOKa 1 JIBe-TPU HECYIIIECTBECHHBIE.

Onenka «2» - paboTa BBHINIOTHEHAa MEHEE YEM HAIMOJOBUHY WM COJEPKHUT HECKOIBKO
CYIIECTBEHHBIX OIINOOK.

Ouenka «1» - paboTa He BBITIOJIHEHA.

[Ipy oOLEeHKE BBIMOJHEHUS MUCbMEHHOM KOHTPOJBHOM paboThl HEOOXOAMMO YUHUTHIBATH
TpeboBaHus eAMHOTO OphorpaduIecKoro pexruma.
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OneHka 3a WTOTOBYIO KOHTPOJIbHYIO pPabOTy KOPPEKTHUPYET NpPEIIIECTBYIONINE OLIEHKH 3a
YETBEPTh, MOTYTOAUE, TO/.
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5. KagennapHo-teMaTnuyeckoe IJIAaHMPOBaHNeE MO JIEKTUBHOMY yueOHOMY IpeAMeTy ¢ onpeieleHHeM OCHOBHBIX BH/I0B /1eSITeIbHOCTH

o0yuaromuxcs (0a3oBblif ypoBenb 10 kiacc)

Neo [aTa npoBeaeHus
Tema ypoka OcHoBHBbIE BU/IbI 1eATEJIbHOCTH | DOpMBI KOHTPOJISI IIpumeyanue
yYpoOKa 1o MJIAHY paxr
Beenenune
TpeOoBaHUs TEXHUKHU
0€301acHOCTH TpU BxoHOW KOHTPOJIb.
[ToBTOpEHNE OCHOBHBIX
IIPOBEICHUU . TectupoBanue.
tpeboBanuii Th. Pabota ¢ .
XHUMHYECKOTO KOHTPOJIb (yCTHBIN
1 pa3IaTOYHBIM MaTEPHUATIOM. 09
sKcnepumenTa. [lepas OIpOC, MPOBEPKa
PasrayipiBaHre KPOCCBOP/IOB U
MEIUIIUHCKAS TIOMOIIIb VHIMBUY TbHBIX
pedycos.
MIPU XUMHYECKUX pabor).
OXKOTax u
OTpaBIICHUSIX.
Tema Nel.
Ocob0ennocTu
3J1eKTPOHHOI0
CTpPOeHus, Pa6ota ¢ pa3naTouHbIM ®dpoHTanbHas 6ecena
XMMHMYECKHX CBOMCTB | MaTepuaioM, COCTAaBICHNE 10 U3yYEHHOMY
2 U CIOCO00B KOHCIIEKTa, peIICHUE U aHAJIN3 MaTepHuaiy, IpoBepKa
P pralty, poBep 09 [Mpesenranus (UKT).
1) MOJTy4eHHs XUMHAYECKHX 3a/1a4, padoTa B WH/IMBHTy aJTbHBIX
yrieBoaopoaos (10 nmapax CMEHHOTO COCTaBa. pabor.
qyac).
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE AJIKAaHOB U
IIUKJIOAIKAHOB.
3 Croco0sI toiryuenust 1 | Pabora ¢ pa3gaTouyHbIM
Y P [Ipoepounas padora. | 09 JlaboparopHas paboTa.
(2 MPUMEHEHHE AIKAHOB | MaTepUaIOM, COCTaBICHUE
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U ITUKJIOAJIKaHOB.

KOHCIIEKTA, COCTABIICHHE
TaOJIULIBI.

Pazpabotka anroputma

®ponranbHas 6ecena

JlaboparopHas paboTa:

4 XUMHUYECKHE CBOMCTBA | COCTABJIICHUS HAa3BaHUM M30MEPOB | 110 U3yUYEHHOMY [IOCTPOCHUE
3 AJIKaHOB U BEILIECTB, IOCTPOEHUE maTepuaiy, nposepka | 09 IapOCTEPIKHEBBIX
@) LUKJIOAJIKAHOB. IapPOCTEP>KHEBBIX MOJIEKYJI WHJUBUy AJIbHBIX MOJIEKYJI H30MEPOB
M30MEpPOB BELIECTB. pabor. BELLECTB.
TepMHUHOJIIOTMYECKHI
DNEKTPOHHOE U CocraBieHne CTPyKTYpHBIX HKTAHT.
) IIPOCTPAHCTBEHHOE (dbopMys Ha OCHOBE Ha3BaHUS Tpoepounas paGora. | 10 Tpesentams (VIKT),
4) CTPOCHHE aJTKEHOB U YIJIEBOIOPOOB, paboTa B mapax
«l"omoit0rY ¥ U30MEPHI
QJIKUHOB. CMEHHOI'0 COCTaBa.
AJIKAaHOBY.
IIpakTHyeckas
5 CrnocoOs1 montyuenus u | OTBETHI Ha BOMIPOCHL, paboTa ¢ Or4er 1o padoraNel:
MIPUMEHEHHUE aJIKEHOB | KAPTOUKaMH, COCTABIICHUE . 10 «Tomydenue sTuneHa u
(5) . . PaKTHYECKOH padore.
Y aJIKUHOB. YpaBHEHUN PEaKIIUi. U3Y4YEHUE €r0 XUMHUYECKUX
CBOWCTBY.
Texkymui KOHTpOJIb
7 XuMU4YeCcKue Pazpabotka anroputma pemenust | (YCTHBIH orpoc,
6 CBOMCTBA aJIKEHOB U 3a/1a4, peleHue 3a/1a4 B IpyIax, | IpoBepKa 10 [IpesenTanus (UKT).
©) AIIKUHOB. aHaJIN3 PEIICHMUS. WHJUBUTy aIbHBIX
pabort). TectupoBanue
DNEeKTPOHHOE U ®poHTanpHas Oecena
8 MPOCTPAHCTBEHHOE PazpaboTka anroput™ma pemieHusi | Mo U3yu4eHHOMY
7 CTPOCHUE JUEHOB, 3aJ1a4, perieHue 3a1a4 B Tpynmnax, | mMarepuany, nposepka | 10 [Ipesentamus (MKT).
() MOJTy4YEeHUE U aHaJIU3 pelICHHUS. WHIUBUTy aTbHBIX
XUMUYECKHUE CBOWCTBA pabor.
9 ONEKTPOHHOE U Pa3pabotka anroputma pemieHust | TekyIuii KOHTPOIb
() IIPOCTPAHCTBEHHOE 3a/a4, pelieHue 3a1a4 B rpynnax, | (yCTHBIN oIpoc, 10 [IpesenTanus (UKT).

CTpoeHHe OeH301a U

AHAJIN3 pCHICHUA.

IIpOBEpKa
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TOJyoO!J1a.

WHTUBHTy aTbHBIX
pabor).

Crnioco0pl 1osty4eHus u

Pabora B rpynmax cMEHHOTO

@ponranbHas b6ecena
10 U3y4YEHHOMY

10
) XMMHYECKHE CBOWCTBA | COCTaBa, aHAJIM3 PEIICHUs 3a/1a4, | Marepuaiy, nposepka | 11
OeH30I1a ¥ TOJIyOIa. OTBEThI Ha BOIIPOCHI. VH/IMBUAYaJIbHBIX
pabor.
Ob6o006menne Pazpabotka anroputma penieHus
11(10) | marepuaina, pemicHue 3ajJiay, peleHue 3a1a4 B rpynnax, | [Iposepounas paGora. | 11 [IpezenTanus (UKT).
3ajau. aHaJN3 peIICHusI.
Tema No2 Pewenue
KOMOUHUPOBGAHHBIX U
pacuemuulx 3a0au
(Suac) Pemenue 3agau Tekyuuii KOHTPOJIb
12 Ha YCTaHOBJIEHUE Pazpabotka anroputma peuieHus | (yCTHBIH orpoc,
(1) MOJIEKYJISIPHOM 3a/1a4, peleHne 3a/1a4 B IpyIIax, | IpoBepKa 11 [IpezenTanus (UKT).
(opMyJIBI BEIIECTBA IO | aHAIN3 PEILICHHSL. WH/IMBHTy aJIbHBIX
MacCOBBIM J0JSIM pabor).
AJIEMEHTA, INIOTHOCTH
WM OTHOCUTENBHOM
IUIOTHOCTH BEIIECTBA.
Pemenue 3anay Ha .
Texymmii KOHTPOJIb
yCTaHOBJICHHE .
. Pa3pabotka anropurma pemenust | (yCTHBIHM oIpoc,
13 MOJIEKYJISIPHOM
3a/1a4, peleHne 3a/1a4 B IpyIIax, | IpoBepKa 11 [IpezenTtanus (UKT).
(2) (dbopMyJIBI BEIIECTBA IO
aHaJN3 peIICHusI. WH/IMBHTy JTbHBIX
W3BECTHBIM MPOYKTaM
pabor).

pEaKIvH.
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Pemrenue 3agaq Ha

Texymui KOHTPOJIb

yYCTaHOBJICHHE .
. Pazpabotka anroputma peuienuss | (yCTHBIN OIpoC,
14 MOJIEKYJIIPHON
3a/1a4, peleHre 3a/1a4 B IPyIIax, | IpoBepKa 12 [IpesenTtanus (UKT).
3) (dbopMyJIbI BEIIECTBA 110
aHaJN3 peIICHus. WHIUBUAYTBHBIX
MIPOAYKTaM CTrOpaHUs
pabor).
BEIIECTB.
Pemrenue 3agaq Ha .
Texyuuit KOHTPOJIb
YCTaHOBJICHHE .
Pa3pabotka anroputma pemeHust | (yCTHBIHN OIpoc,
15 (bopMyJIBI BEIIECTBA 1O
. 3a/1a4, peleHne 3a/1a4 B IpyIIax, | IpoBepKa 12 [IpezenTanus (UKT).
4) obmieit popmyre
aHaJN3 peIICHusI. VH/IMBYTyJTbHBIX
KJ1acca ¥ OTHOIICHHUIO
pabor).
MCXO/IHBIX BEIECTB.
Pemenue
KOMOMHHPOBAHHBIX U
Pa3pabotka anropurma pemeHus
16 pacyeTHBIX 33724 Ha
3a/ay, pelieHue 3aaa4 B rpynmnax, | [IpoBepounas pabota. | 12
(5) MPUMECH M MacCOBYIO
aHaJN3 peIICHusI.
JIOJTEO BBIXO/1a
MIPOAYKTA.
Tema Ne3.
Okucnumenvho-
6occmanogumeinbHle
®poHTanbHas 6ecena
peaxkyuu 6
. Pa3paboTka anroputMa pemeHust | Mo U3y4eHHOMY
17 OP2aHUYeCcKol Xumuu
3a/ay, pelieHue 3a1a4 B Tpynmnax, | Marepuany, mposepka | 01 [IpesenTanus (UKT).
1) (3 uaca) Onpenencuue
aHaJN3 peIIeHusI. WHIMBUIY ATHHBIX
CTETIEHU OKUCIICHUS
pabor.
aToma yriepoja B
OpTaHUYECKUX
BEIIECTBAX.
18 Hcnons3oBanue Pa3zpabotka anroputma pemeHus | TepMuHOIOTHYECKUI 01
2 METO/Ia DIEKTPOHHOTO | 3aja4, pelieHre 3a/1a4 B TPyIax, | JUKTAHT.
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OaytaHca s
paccTaHOBKH

KO3 PHUIIHEHTOB B
YPAaBHEHUSX pPEaKLUi C
ydacTHeM
OpPraHNUYEecKuX
BEIIIECTB.

AHAJIN3 PCUICHUA.

Mrkoe u )KecTKoe

Pabota ¢ paznarouHsiM

Ilpakmuueckasn
paoomaNe2: «llonyuenue

19 OKHCJICHHE aJIKEHOB, MaTepHalioM, oxy4deHue stwieHa | Order o
. 01 STWJIEHA U €Tr0 OKUCJIEHHE
3) OKHCJICHHE apEHOB, U €0 OKHUCIICHHE YTHIICHA NpaKkTUYeCKoil pabdore.
STHIICHA pacTBOpoM
QJIKMHOB. pacTBOpOM IMepMaHTaHaTa Kausl.
nepMaHraHaTa Kajws.

Tema Ne3.

Ocobennocmu

INEeKMPOHHO20

cmpoenus, .

. Texkymui KOHTPOJIb
XUMUYECKUX CEOIICME .
Pabora ¢ paznaTouHbIM (ycTHBIH onpoc,
20 U Cnoco006 noyyueHus
MaTepuaioM, COCTaBICHUE IIpOBEPKA 01 [IpezenTtanus (UKT).
1) KUC0P0OCodeprHcamux
. TaOITHUIIBI. WH/IMBHTy aJIbHBIX
coeounenuii (10 uac)
pabor). TectupoBanue

Knaccudukanus

KHUCIIOPOACOAEPIKAIINX

OpraHUYEeCcKuX

COCIMHEHUM.

CpaBHeHue Texkymui KOHTpOJIb
21 3JIEKTPOHHOTO OTBeTHI Ha BONIPOCHI, paboTa C (ycTHBII ompoc
@) CTPOCHHUSI M CTIOCOOOB | pa3AaTOYHBIM MaTePHUAIIOM, MpOBEpKa 01

MOJTyYSHHS CIIUPTOB U | peIlleHHUe [ENOYeK MPEBPAICHUH. | WHIANBUIYAITBHBIX

(bheHomnoB. pabor).
22 Xumuueckue cpoiictBa | PaboTa ¢ pazgaTouHbiM Otuer no 02 Ilpakmuueckasn
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(3)

CIUPTOB U (PEHOJIOB.

MaTepuaioM, U3y4eHHe
XMMHUYECKUX CBOMCTB dTAHOJIA U

paKTHYECKOH paborte.

paoomaie3:
«XUMHYECKUE CBOUCTBA

TIIMIepUHA. 3TaHOJIA U TJIMIEPUHAY.
TepMUHOTOTUYECKHI
CpaBHeHue
JTUKTaHT.
AIEKTPOHHOTO OTBeTHI Ha BOMPOCHI, paboTa ¢ .
23 ®poHTATBHBIN OIPOC,
@) CTPOCHHUSI, XUMUYECKHUX | pa3AaTOYHBIM MaTEPHUAIIOM, . 02 [Tpesentanms (MKT).
. . | mpoBepka
CBOMCTB U MOJIy4YEHHUsI | pElICHUE LENOYEeK MPEeBPaICHHHA. POBED
WHIUBHUIYaJIbHbBIX
QJIbJICTHJIOB U KETOHOB.
pabor.
Ilpakmuueckas paboma
Ned: «Ilonyuenue
. [TonmyyeHne yKCyCHOTO allbJeTHIa
24 XHUMUYECKUE CBOKCTBA Otyet no YKCYCHOT'O albJeruja u3
13 STUJIOBOTO CIIHPTA U U3yUYCHHE . 02
(5) aJIbJICTHJIOB U KETOHOB. . MPaKTHYECKOH paborte. STHJIOBOTO CIIUPTA U
€ro XUMHUYECKUX CBOMCTB.
U3YYEHHE €r0 XUMUYECKUX
CBOICTBY.
CpaBHeHue .
Texkymui KOHTPOJIb
AJIEKTPOHHOTO B
(ycTHBIH onpoc,
25 CTpoeHus peiebHbIX | PaboTa ¢ pa3naToyHbIM
poBepKa 02
(6) 1 HEeTIPeIeITbHBIX MaTepHUaIOM.
WHIUBUAYTBHBIX
OJTHOOCHOBHBIX
pabor).TectupoBanue
KapOOHOBBIX KHCIIOT.
XUMHUECKHE CBOMCTBA .
Texymmii KOHTPOJIb
U TIOJTyYyeHHe .
(ycTHBIH onpoc,
26 MpeieabHBIX U Pabora ¢ paznaTouHbIM
MpOBEpKa 03 [Ipesenramnus (UKT).
(7) HETpeIeTbHBIX MaTepHaJIOM, pPEIICHUE 3a/1a4.
WHIUBUTY ATHHBIX
OJTHOOCHOBHBIX
pabor).
KapOOHOBBIX KUCIIOT.
ONEeKTpOHHOE PaGora ¢ paznaTouHbsiM
27 P P Otyer no
CTpOEHHE, CIOCOOBI MaTEpUAJIOM, IIOJyUEHUE C . 03
(8) MIPaKTUYECKOH padoTe.

MOJIYUCHUA U

MOMOIIIBIO PEAKLIUU
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XMMHUYECKHE CBOHCTBA
CJIO’KHBIX 3(hUPOB.

aTepUUKAIIINK CIIOKHBIX A3(DHUPOB.

PacnosnaBanue c IIOMOIIIBIO

Ilpakmuueckasn
padomake5: «Pemenue
3KCHEPUMEHTAIBHBIX

28 Pemenue 3ana4 no KaueCTBEHHBIX peakuuil kiaccoB | OTyer no 04 3anad. PacrioznaBanue ¢
9) TeMe. KHCIIOPOICOACPIKAIINX paKTHYECKOH paborte. MOMOIIbIO Ka4eCTBEHHBIX
COEIMHEHU. peaKIuil K1accoB
KHCIIOPOICOACPKAIIIX
COCIUHEHUIN.
TepMUHOTOTUYECKHI
29 Pemenwue 3amay u nemnodex
KonTponbnas padbora . JTUKTaHT. 04 KonTtpoabnas padoraNel
(10) [IPEBpAILCHHIA.
[IpoBepounas padora.
Tema Ned
I'enemuueckasn
63AUMOCEA3ZL MEHCOY
®poHTanbHas Oecena,
Knaccamu OTBeTHI Ha BOMPOCHI, paboTa ¢
30 poBepKa
Op2anuyecKux pa3IaTOYHBIM MaTEPUATIOM, 04
1) . | MHIUBUIYaITbHBIX
eéeugecme (Suac) pELIECHHE 1EMOYEK MPEBPAIICHUN. 5
abor.
I'enetnyeckas cBSI3b p
MEXIy
YTJIEBOIOPOAAMHU.
®ponTanpHas Oecena,
I'enernyeckas CBS3b OTBeTHI Ha BOMPOCHI, paboTa ¢
31 MIpOBEpKa
MEXITY pa3iaTOYHBIM MaTEPUATIOM, 04
@) . | MHIUBUIYaTbHBIX
YTJIEBOJIOPOIaMH. pereHue 1enoYeK MpeBpaIIeHUN.
pabor.
['eneTnyeckas cBs3b ®ponTankHas Oecena, Ilpakmuueckaa paboma
[TonydeHnue yKCyCHOTO albJeruaa
32 MEX]y YTJIEBOAOPOIAMU MpOBEpKa No6: «Ilonyuenue
13 STUJIOBOTO CIIHPTA M U3YUYCHHE 05
3) u . WHIUBUAYTBHBIX YKCYCHOTO aJIbJIeTH/Ia U3
€ro XUMHUYECKUX CBOHCTB.
KHCIIOPOJICOAEPKAIIUMHI pabor. STUJIOBOTO CIIUPTA U
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COCAUMHCHUSIMU.

M3yYEHHUE €ro XUMHUYECKHUX
CBOUCTBY.

Bzaumocss3p Mexny

Hrorosasn "
TJIEBOJIOPOJIAMH U TOroBasi KOHTPOJILHAS
33(4) 4 P KOHTPOJIbHAS 05 P
KHCJIOPOJICOICPKAIIUMHU pa6ora.
paodora.
COCIMHCHUSIMH.
®dpoHTanpHas Oecena,
Penrenue 3amau u nernovex
34 Hrorosoe o6o0uieHne . poBepKa
MIpEeBpaIleHH, pa3raibIBaHNe 05
(5) MaTepHara. WHIUBUIYATbHBIX
KpPOCCBOP/IOB.
pabor.
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Hpeamer

KoaunuectBo
YacoB 110
IJIAHY

BoinosiHeHne
YeTBepTh
1 2 3 4
Iaan/paxr | Ilnan/dpakr | Haan/daxr | Ilnan/pakr

OTcraBanue

IMpuyuna
OTCTABAHUSA

Komnencupyrwouue
MepONpHUSTHSA
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6. PecypcHoe o0ecnieyeHune MporpaMmbl
OcHoBHasi IuTeparypa:

VYueOHuk «Xumus 10 » Pymsuruc I'.E ®@enpaman @.I°. «IIpocsemenue»
HMunaxtuueckuit matepuan 10-11 knacc. Xumus. Pageuxuit A.M. UznatensctBo «IIpocserienue

Jlutepatypa 1Jisl yYeHHKA:
DHuMKIoneaus ais aerei. Xumus. M3gatenbckuil neHTp «ABantay, 2000r.

JluTtepaTypa ajsl ydYuTeJst:
bpetirep JI.M., baxxenoBa A.E. Temarnueckoe mianupoBanue. Xumus 8-11 kimaccel o yueOHUKaM
Pymsuruca I'.E., ®enpamana @.I°. Bonrorpaa: Yuutens, 2009 I'apa HH. Xwumusa. Ypoku B 10
kiacce. M.: [Ipocsemenne, 2009r.
Bonosuk B.b., Kpyreukas E.JI. Opranuueckas xumus. YnpaxsHeHus u 3agauun C-110: usp. A.
Kapnaxosa 2010r.
I'apa H.H. Xumus. Ypoku B 10 xnacce. M.: [Ipocsemenue, 2009r.
Pynzuruc I'.E., ®enpaman @.I". « Xumus 10». M.: [Ipocsemienue, 2009r.
Xomuenko N.I'. Coopuuk 3a7a4 o xumun Juis noctynatomux B BY3e1 M: «Hosast BoiaHay», 2009r.

HNuTepHeT-pecypcebl:

http://www.dutum.narod.ru/element/elemQ0.htm (Pacckasbl 06 ssemeHTax)
http://www.hemi.nsu.ru/ (OcHOBBI XUMHH. DIEKTPOHHBIA YUEOHUK)
http://www.himhelp.ru/ (ITonHbBI KYPC XUMUN)
http://chemi.org.ru/ (YueOHUK XuMHH)
http://home.uic.tula.ru/~zanchem/ (3aaumarenpHas xumus)
http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeNbHbINA 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 XUMuH)
. http://www.chemistry.ru (Xumust 8 OTKpBITOM KOJIJIEIKE)
. http://webelements.narod.ru (WebElements: oHnaiiH-clipaBOYHUK XUMHUYECKHX JIEMEHTOB)

. http://experiment.edu.ru (Komnekuus «EcTecTBeHHOHAYYHBIE SKCIIEPUMEHTBI: XUMHSI)
. http://school-sector.relarn.ru/nsm/ (Xumust 11t Bcex: WIUTIOCTPHUPOBAHHBIC MaTEPUAIIBI TIO OOIICH,

OpraHUYEeCKON U HEOPTraHMYECKON XUMHH )

. http://schoolchemistry.by.ru (IIkoipHas XUMHs)
. www.ximicat.com/info.ru (OkucauTeIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH )

JIEKTPOHHBIE 00pa30BaTeIbHbIC PECypPChl
https://yavklass.ru/
https://resh.edu.ru/

http://imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://do2.rcokoit.ru/
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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
http://do2.rcokoit.ru/

