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1. TlosicHuTenbHAAA 3aMUCKA

DNEKTUBHBIN Kype MpeaHa3HaueH i ydamuxcs 10 kimacca, M3y4aromux XUMHIO Ha 0a30BOM
ypoBHe. JlaHHBIA Kypc SBIsIeTCA  NPEAMETHO-OPUEHTHUPOBaHHBIM. [IporpamMma Kypca sBIIS€TCS
JOTIOTHEHHEM K CHCTEMaTHYECKOMY Kypcy XuMmuu. PabGouass mporpamMma cocTaBiieHa Ha OCHOBE
CJIEIYIOIIMX HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB:

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

2. denepanbHOrO0 TOCYIAapCTBEHHOI'O O0OPa30BATEIBHOTO CTaHAApTa CPEJHEro o0IIero oOpa3oBaHUA,
YTBEPXKJACHHOTO TpUKa3oM MmuHHUCTEpCcTBa 0Opa3oBaHus M Hayku Poccuiickoir denepanuu OT
17.05.2012 Ne 413;

3. Konmenuuu pa3BuTHs XUMUYECKOT0 00pazoBanus B Poccuiickoii Deneparum;

4. CaHUTapHO-3MUJEMHOJOTHYECKUX TPEOOBAaHUI K YCIOBHMSIM M opraHuzanuu oOyueHus B OY Ne
2.4.2821-10 ¢ U3BMEHEHUIMY,

5. Ilpukaza MunucrepctBa oOpa3zoBanusi u Hayku Poccuiickoit @enepanuu ot 04.03.2010 Ne 03-413
«O MeTOIMYECKUX PEKOMEHIALUAX 110 PeaTU3alliu JIEKTUBHBIX KYPCOBY;

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

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

8. VYuebnoro mmana I'BOY cpeaneii mxonst Ne 490 Kpacnorsapaeiickoro paiiona Cankr-IlerepOypra
Ha 2020-2021 y4eOHsblii rox;

9. Kanenmapuoro ydeOHoro rpadpuka I'bOY cpemneir mkomsr Noe 490 KpacHorBapaeickoro paiioHa
Cankr-IlerepOypra Ha 2020-2021 yueGublii rof;

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

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

12. ABTOpcKOi TIpOrpaMMBbl IO XUMHH i 00IIe00pa3oBaTeNbHBIX yupexaeHuil noa peaakiueit I'.E.
Pynsutnca (aBTopst Pymsutuc I'.E., ®enbaman O.I7);

13. YueOnuka: Pynsutuc I'.E., ®enpaman @.I'. Xumus, uzgarensctBo «IIpocBerieHney,

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

[IporpaMMa  3JEKTUBHOIO Kypca HECET eCTeCTBEHHO-HAyYHYI0 HalpaBlI€HHOCTb, OHa
criocobcTByeT OoJsiee TTyOOKOMY M OCMBICIIEHHOMY YCBOCHHUIO NMPOTPAMMHOI0 MaTepuaia, BOCIUTHIBAET
TPYIONtO0ME yYalluxcs, LeJIeyCTPEeMIEHHOCTh, OTBETCTBEHHOCTh, YHOPCTBO U HACTOWYMBOCTH B
JOCTH>KEHUH 1IEJIH.

AKTyallbHOCTh MPOTPaMMbI  3JIEKTUBHOTO Kypca 3aKJII04aercs B TOM, YTO YyYalluMmcs
MPEAOCTABISACTCS BO3MOXHOCTH TIOTIOJTHUTH 3HAHUS, TPHOOPECTH M 3aKPENHUTh HABBIKA PEIICHUS
PacUYeTHBIX M DKCIEPUMEHTATBHBIX 3aJ1ad.

3amaun — 3TO TaKue 3aJaHusl, B KOTOPBIX MPEIyCMaTpPUBACTCS MPOIYKTUBHAS NEATEILHOCTh
yYaIuxcs, He3aBUCUMO OT (POPMBI MX BBITIOJIHEHUs (YCTHOM, MUCHbMEHHOW WMIIM DKCIIEPUMEHTATIBHOM).
Xumuueckasi yuyeOHas 3amadya — 3TO MOJIENb MPOOJIEMHON CHUTyalllH, PelIeHHue KOTOpoil TpedyeT oT
YYAIUXCSl MBICIIUTENbHBIX U MPAKTUUECKUX JEHCTBUI HA OCHOBE 3HAHHI 3aKOHOB U TEOPUU XUMUHU.

YMeHue pemiath TEOPETUUYECKHE U MPAKTUUECKHE 3aJaud SBISIETCS OJHUM W3 TMoOKazarenen
YPOBHS Pa3BUTHUSI XUMUYECKOTO MBIIIJICHHUS YUAIIUXCsl, TIIyOHMHBI YCBOGHUSI MU Y4eOHOTO MaTepHaia.

3HaueHue peueHus 3aa4 B IKOJLHOM Kypce XUMHH MEepeolieHUTh TpyaHo. Pemenue 3anay - aTo

MPEKPACHBII CIOCO0 OCYIIECTBICHUS MEXKIPEAMETHBIX CBSI3€H, a TAKXKE CBSI3U XUMHUYECKOW HayKu C

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

dbopMupyeTcss MUPOBO33pPEHHE B LIEJIOM; MPOMCXOAUT CO3HATEIbHOE YCBOCHHME M JIydlllee NMOHUMaHHE
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XUMHUYECKUX TEOpU, 3aKOHOB W siBIeHUU. PemieHue 3amay pa3BUBaeT MHTEpPEC ydaluXxcs K XUMHH,

AKTUBU3HUPYCT HUX ACATCIBHOCTD, CHOCO6CTByeT TPyAOBOMY BOCIMTAHUIO MIKOJIBHHUKOB W HX

MOJINTEXHUYECKOM MOJATOTOBKE, BBIOOPY €CTECTBEHHO-HAYYHOTO MPOQHIist 00ydeHUS.

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

KpaTKuC 3alurcu, HNpPOU3BOJAUTH paC‘IéTBI 1 O0OOCHOBBIBaTbH HX TCOPCTUUCCKHU. HpI/I 9TOM HE TOJIBKO

3aKPCILUIAIOTCA W pa3BHUBAKOTCA 3HAHWSA WM HABBIKKW Y4YalllUXCs, IMOJTYUYCHHBIC paHEC, HO U (bOpMI/Ip}IIOTCﬂ

HOBBEIC.

JlaHHBII 3JIEKTUBHBIN KypC paccunTaH Ha 34 yaca 1 OpUeHTUPOBaH Ha yyamuxcs 10 kiacca.
OcHoOBHBIE 1IeJIM Kypca:

1. Pacmuputh 3HaHHS CTAPUIEKIACCHUKOB IO BOTIPOCAM Kypca OPraHUYeCKOH XUMHUH CPETHEH HIKOJIBI.
2. 3axkpenuTh y)Ke€ UMEIOIIUECsS HAaBbIKH B PEIICHUH TEOPETUUYECKUX U MPAKTUYECKUX 3a]1a4.
3. CdopmupoBaTh yMEHHsI B PEIICHUN KaY€CTBEHHBIX U KOJMYECTBCHHBIX 3a/1a4.
4. HayuuTh pemaTh KOMOMHHPOBAaHHBIC 33/1a4M, a TAKXKE JIENaTh KOJUYECTBEHHBIH M KadeCTBEHHBIN
aHaJIU3 NP PEUICHUH SKCIIEPUMEHTAIbHBIX 3a7a4.
5. Pacuuputh npeacraBieHue yHaluxcs 0 XMMUYECKOM SKCIIEPUMEHTE.
6. CnocobcTBOBaTh (HOPMHUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS.
7. Oxka3aTb ITOMOIIb B BEIOOpE MPOQHIIS JaTbHEHIIIEr0 00pa30BaHusI.
3apaum kypca:
1. ®opmupoBaTh HHTEPEC K U3y4aeMOMY IPEIMETY.
2. Cnoco0OcTBOBaThH 0OoJIee TITyOOKOMY | ITOJTHOMY YCBOCHHIO, & TAKXKE 3aKPEIUICHUIO MaTepraa.
3. Pa3BuBaTh yMeHHs JOTMYECKH pacCyXIaTh, IUIAHUPOBATh, MU(EPEHINPOBATh, YCTAaHABIUBATH
MIPUYMUHHO-CJICICTBEHHBIE CBSI3U.
4. ®opmupoBaTh TpyJI0JIOOHE, LEIEeyCTPEMICHHOCTh, YIOPCTBO, HACTOMYMBOCTH B JIOCTHKEHHUHU
MOCTABIEHHOM 1IEJIH.
5. JlukBuaupoBath MpoOeNbl B 3HAHUAX
6. Pa3BuBaTh HaBBIKM CAMOCTOSITENLHON paOOTHI
IMocse u3ydyeHus Kypca ydammecsi 10JKHbI
3HaTh:
1. TpeGoBanus odopmiieHus 1000H 3a1a4u.
2. OCHOBHBIE CTIOCOOBI PEUICHHUS PACYETHBIX 3a/1a4.
3. @opmynbl sl BBIUMCICHHS Macchl WM KOJMYECTBA BEIIECTBA, MAcCCOBOW JONHM JJIEMEHTa B
BelleCcTBE (KOMIOHEHTA B CMECH).
4. KonnuyecTBeHHbBIE XapaKTEPUCTUKH PACTBOPOB.
5. XuMHUecKue CBOMCTBA KJIACCOB HEOPraHMYECKUX U OPraHMYECKUX COEAMHEHUH.
Ymers:
1. Odopmiars 3a1a4n COTIIACHO TPEOOBaHUSIM.
2. Pemarp pacdeTHbIe 3314 pa3HBIMHU CIIOCOOAMHU.
3. BprmCIATh O XMMHUYECKHM YPaBHEHHSM MacCy W KOJMYECTBO BEIIECTBA IO HM3BECTHOW Macce
OJTHOT'O U3 TPOYKTOB PEAKILIUH.
4. TIpou3BOIUTH PACUETHI 10 TEPMOXUMUIECKUM YPABHEHUSIM.
5. BbIUuCHATH MaccoBBI€ JOJH M MAaCChl BELIECTBA B pacTBOPE.
6. OmpenensiTh MaccoByl0 M OOBEMHYIO JOJHM BBIXOAA MPOAYKTa MO CPABHEHUIO C TEOPETHUYECKHU
BO3MOYKHBIM.
7. HaxomuTb MOJEKYJSIpHYIO (OpMYITy BElIECTBA, HAXOIAIIETOCS B Ta3000pa3HOM COCTOSIHHUH.
8. BpiuucniaTh Macchl NPOAYKTa peakUu MO HM3BECTHOM Macce MCXOJHOTO BEIIEeCTBA, COJEPKaIIero

MIPUMECH.



9. Pemarth KOMOMHHUPOBAHHBIC 3a/1a4H.

10. [lenath KOMMYECTBEHHBIN U KAYECTBCHHBIN aHAIIN3 TP PEIICHUN YKCIIEPUMEHTATBHBIX 3a/1a4.
Oxonuanne 2019-2020 yyeOHOTro rosia MpOXOAUIO B 0COOBIX YCIOBUAX AMCTAHIIMOHHOTO OOyUYCHHMS,
9T0 OOYCIOBIMBACT M HEKOTOPbIE HM3MEHEHHS B IUIAHUPOBAHMM M pACHpPEACNCHHH Y4eOHOTro
matepuana B 2020-2021 yuebuoMm romxy. Ha 3acegannu MO yuuTeneld eCTeCTBEHHO-HAYYHOTO [IUKIIA
ot 05.06.2020r (mpoTokos Ne7) ObLJIO PEIICHO BKIOUUTh H3y4YCHHBIC TeMbI B pa3aen «lloBTropenue»
B 1 gerBeptu 2020-2021 ydeOHOTrO rosa.

2. ConeprxaHue TeM y4eOHOIr0 Kypca
10 kiace
34 g/ron (1 y/HEenen o)
[Tporpamma mipeyraraetcst uist paboThl IO HOBBIM yueOHHKaM xuMuu aBTopoB [.E. Pynsutuca u
O.I'. denpamana, npomenmum 3kcneptusy PAH u PAO u Bowenmum B PenepanbHblil NEpeyeHb
y4eOHUKOB, PEKOMEHJIOBAaHHBIX MUHUCTEpCTBOM 00pa3oBaHusi U Hayku P® K HCIONB30BaHUIO B
o0Opa3oBaTenpHOI mpoiecce B 001eoopazoBarenbHbIX yupexaeHusax Ha 2020 -2021 yueOuslii ro.

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

No Tewma paznena KomnuectBo yacos
10 xnacc

1 Baenenue . 1

2 Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS, XUMUUYECKIX CBOMCTB U 10
CIoco0O0B MOJIy4YEHHUS YTIEBOIOPOIOB

3 Pemenne KOMOMHUPOBAaHHBIX U PACUETHBIX 3a1a4 5

4 OKHUCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B OPTaHHYECKON 3
XUMHUH

5 Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS, XUMUYECKUX CBOMCTB U 10
CHOCO0OB MOJTyYEHHsI KUCIOPOACOAEPKAIINUX COeUHEHHH

6 ['eHeTHYeckas B3aMMOCBSI3b MEXKAY KIIAaCCAaMH OPTaHUYECKUX 5
BEIIIECTB.

Bcero: 34

CopeprxaHue nporpaMmmsi.

Beenenue (1 u.)

TpeboBaHMs TEXHUKU OE€30MIACHOCTH MIPU MPOBEIEHUH XMMHUYECKOT0 dKcriepuMenTa. [lepBas
MEAUIMHCKAs TIOMOILb [TPH XUMUYECKHUX 0’KOTax U OTPABICHUSAX.

Tema Nel. Oco0eHHOCTH JJIEKTPOHHOIO CTPOCHHMS, XMMHYECKHX CBOHCTB H CHOCO0OB
MoJIy4eHus1 yriiesoaopoaos. (10uac)

Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHMS YIJIEBOAOPOJA0B. CpaBHEHHE 3JEKTPOHHOTO CTPOCHHS,
XUMHUYECKUX CBOMCTB M CIIOCOOOB MOJYyYEHHUS YTJIEBOJOPOAOB: aIKAHOB U LIMKIIOAJIKAHOB, AJIKEHOB U
QJIKUHOB, aJIKAHOB, aJKEHOB U apeHOB. OCOOEHHOCTH AJIEKTPOHHOIO CTPOCHUSI M XMMHUYECKUX CBOMCTB
JTMEHOB C COTPSKEHHBIMU JIBOWHBIMU CBSI3SIMHU.

YrieBogopoas! (TIpeesibHbIe, HelpeIebHbIE, ApOMATHYECKHE).

DJEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHKE MOJEKYJIBI METaHa. SP°-THOpym3alus opouTaneii aroma
yraepoga. ['oMosornueckuil psif, HOMEHKIIATypa U U30MepHsl yrilepoaHoro ckenera. dusnyeckue cBoWCTBa
aJIKAHOB M MX 3aBUCHMOCTb OT MOJIEKYJISIPHOM Macchl. XHMHUYECKHE CBOMCTBA: TajlOTEHUpOBaHHE (HA




IpUMeEpe METaHa M 3TaHa), TOPEHUE, TEPMUUECKUE MTPEBPALLECHUs (Pa3JIoKEHNE, KPEKUHT, JeTHIPUPOBaHUE,
n3zomepu3zaiys). Kousepeus merana. HaxoxieHue B npupo/ie ¥ IPUMEHEHHE aJIKaHOB.

AJKeHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl STHJIEHA. SP>-THOPHAM3AIs
opbutaneit aroma yriepoaa. 6-Cesi3u U m-cBsizu. ['omonoruueckuil psa, HomeHkinatypa. CTpykTypHas
n3oMepust (M3oMepusi yriaepoJHOIO CKeleTa U IOJOXKEHUS JIBOMHOM CBA3M B  MOJIEKYJIE).
3aKOHOMEPHOCTH H3MEHEHMsI (PU3MYECKUX CBOMCTB alKeHOB. XHMMHUYECKHE CBOIicTBa (Ha mpumepe
STUJICHA): pEaKIMM TNPUCOEAMHEHUs (TUAPUPOBAHUE, TaJOIN€HUPOBAHUE, TUAPOTraJOreHUpPOBAHUE,
rUJpaTaiys), OKUCIEeHUs (TOPEeHNE) U OIMMEPH3aLUH.

[TpomblmieHHble ¥ 7a0OpaTOpPHbIE METOABI IOJYYEHMs] @JIKEHOB: JETMAPUPOBAHHUE MU
TEPMHUUYECKUN KPEKUHT aJIKAHOB U JIETUApATALUs CIIUPTOB.

Ankanuensl. [loHsiTue o0 JUEHOBBIX yrieBojgoponax. byranuen-1,3 (auBuHmn) u  2-
MetunoyTtanuen-1,3 (u3onpen). IlomydyeHne W XMMHUYECKHE CBOWCTBA: PEAKIMH TPUCOCIUHEHUS U
MOJINMEPU3aLIH.

AJKUHBL. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl aleTwieHa. SP-I'ubpuausarus
opOuraneii aroma yrieposa. I'omonornueckuii psi, “30Mepusi 1 HOMEHKIIATYpa alKMHOB. DusnuyecKue 1 XUMUYECKHe
CBOWCTBa (Ha MNpHuMepe auerwieHa). Peakimy mNpucoeIMHEHMs (TMAPUPOBAHUE, TAIOICHUPOBAHME, IHMpOrajiore-
HUpOBaHUe, Tuaparauus), okuciaeHus (ropenue). [lodyueHue anerwieHa KapOMIHBIM U METAHOBBIM
crioco0amu, ero NpuMeHEHHe.

[uknoankansl. HoMenkiarypa, nomydenue, Gu3n4eckue i XUMHYECKHE CBOMCTBA, IPUMEHEHHE.

Apenbsl. CocTaB U CTpOCHHE apeHOB Ha npumepe OeHzona. dusmueckue cBoiicTBa OeH30/1a, €ro
TOKCUYHOCTh. XHMMHUYECKHME CBOMCTBA: pEaKUMM 3aMElICHUs (HUTPOBaHUE, TIalloOT€HUPOBAHUE),
IIPUCOETUHEHNUs (THAPUPOBAHNUE, XJIOpUPOBaHKe), ropeHus. Iloaydyenne u npuMeHeHne 6eH30a.

Ilpakxmuueckasn pabomaNel: «IloaydeHne 3TUIEHA U U3yYEHUE €0 XUMUYECKUX CBOMCTBY.

IIpeameTHble pe3yJabTaThl: 3HaTh OOIIYI0 (OPMYIy aJKaHOB, XapaKTep XMMHUYECKOW CBS3U B
MOJIEKYJIaX aJKaHOB. YMETh OOBSICHATH TETPAdJpUUYECKOe CTPOSHUE MOJIEKYJIBI METaHa, 3Ur3aroo0pa3Hoe
CTPOEHHE MOJIEKYJ MpPEIeNbHBIX YIIEBOJAOPOAOB. YMETh COCTaBIATH (POPMYIIBI M30MEPOB, OTIMYATH
TOMOJIOTM OT H30MEPOB, HAa3bIBaTh BEIIECTBA IO MEXIYHApOJHOW HOMEHKIAType, COCTaBIAThH
CTPYKTypHblEe (OpPMyJIbl BEUIECTB MO HMX Ha3BaHMUSIM. YMEThb OOBSICHATH 3aBUCUMOCTb (PU3MUECKHUX
CBOMCTB aJIKaHOB OT OTHOCHUTEJIBHOM MOJEKYJSIPHOW MacChl M 3aBHCHUMOCTh XHMHUYECKHUX CBOMCTB
QJIKAaHOB OT CTPOEHUS HUX MOJIEKYJ, COCTaBJISATh YpaBHEHUS PEAKIHUIl, XapaKTepU3YIOUIMX XUMHUYECKHE
CBOMCTBA aJIKAHOB (TOpeHHE, TEPMUUYECKOE Pa3JIoKEHUE, XJIOPUPOBAHUE, H30MEpU3alns). 3HaTh 00JIACTH
MPAKTUYECKOrO MPUMEHEHHS aJIKaHOB. YMETh YCTaHaBIMBATh 3aBUCUMOCTb MEX/ly CBOWCTBAMM aJIKaHOB
U UX NPUMEHEHHEM. YMETh HaxOIHUTh MOJIEKYJISApHYIO (OpMyIsly BeIIeCTBa Ha OCHOBE 3HAHUS €ro
IJIOTHOCTH, OTHOCUTENIBHON IUIOTHOCTU U MAaCCOBBIX JOJIEH XMMHUYECKHUX JIEMEHTOB B 3TOM BEIIECTBE.
3Hath 001IyI0 GOpMYITy YIJIEBOAOPOIOB ATHIEHOBOTO pAa. YMETh U300pakaTh CTPYKTYpPHbIE (POPMYJIbI
QJIKEHOB U MX M30MEPOB, Ha3bIBaTh AJIKEHBI [0 MEXAYHApPOAHONH HOMEHKIIATYpe U COCTaBIATh (POpPMyIIbI
QJIKEHOB 0 WX Ha3BaHUSAM. 3HATh CIOCOOBI MOJYYEHHs aJIKEHOB M 00JACTH MX MPUMEHEHUS. YMETh
COCTaBJIATh YpPAaBHEHUS XUMHUYECKHX pPEaKIUi, XapaKTepU3YIOIIUX XHMHUYECKHE CBOMCTBA alIKEHOB.
YMeTb mosyyaTh 3THUIJIEH, OKa3bIBaTh MEPBYIO MMOMOIIIb ITPH 0KOT'aX M TPaBMax, CBSI3aHHBIX C PEaKTUBAMU
u nabopaTopHbBIM 00OpynoBaHMEM. 3HaTh OOIIyI0 (OpMyly aJKMHOB. YMETb OOBICHATH Sp-
rUOpUIN3AIMIO U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJbl aleTHJICHa, COCTaBIATh CTPYKTYpPHBIE
(dbopMysBl TOMOJIOTOB alleTHJIEHAa M Ha3bIBaTh AJKUHBI MO MEXIyHApOJHOH HOMEHKJIaType. 3HaTb
JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl O€H30J1a, BUJbI IMOPUIN3AIMH 3JIEKTPOHHBIX
opOuTaei, roMosIoru 6eH30J1a, BUJIbl N30MEPUN U HOMEHKJIATypy apeHOB. Y METh IPUBOIUTH IPUMEPHI U
COCTABJIATh YPAaBHEHUS XUMMUYECKMX PpEaKLUi, pacKpbIBAIOIIUX TI'EHETUYECKUE CBSI3M MEXITY
YIJI€BOAOPOAAMHU Pa3HBIX KIACCOB.



MeranpeaMerHbie pe3yabTaTbl: YMETb CaMOCTOATEIBHO OCYIIECTBIIATH, KOHTPOJIMPOBATh U
KOPPEKTHPOBATh YPOUHYIO JIEATEIbHOCTh. YMETh NOHUMATh MPOOJIEMbI, CTABUTH BOIPOCHI, BBIIBUTATH
THIIOTE3bl, OPTaHU30BBIBATh Y4eOHOE COTPYIHHUYECTBO W COBMECTHYIO NEATENBHOCTh C YYUTENeM H
CBEpCTHHKaMH, (HOpMYyITUpOBaTh, apryMEHTHPOBATb M OTCTaWBaTh CBOE MHEHHE. Pa3BHBAaTh HaBBIKH
CaMOCTOSITENTbHON paboThl ¢ y4eOHBIMU MOCOOMSMHU, KHUTAaMH, HH(POPMAIIMOHHBIMU pecypcaMu. Y METh
OPHEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMALUU M UCHOJIb30BATh MX AJIS JOCTHUIKEHUS LeeH.
YMeTh COOTHOCHUTH CBOM JEHCTBHUS C IUIAHUPYEMBIMHU DPE3YyJIbTaTaMH, OCYILECTBIISATh KOHTPOJIb CBOEH
NEATeNbHOCTH B IpOLEcCe AOCTHXKEHMsI pe3ysibTaTa, ONpPEAeNsTb CIOCOObl JIEHCTBMM B paMKax
IIPE/UIOKEHHBIX yCIOBUH M TpeOOBaHUI, KOPPEKTHpPOBATH CBOM JI€HCTBHA B COOTBETCTBHM C
HW3MEHSIOLIENCS CUTYyaluEe.

JInunocTHele pe3yabrarbl: DOpMHUPOBATH HAay4YHOE MHMPOBO33PEHME U YBAXKEHUE K
oTeyecTBEHHOM Hayke. OCHOBHbIE BUJBl JEATEIBHOCTH YYalllUXCs. 3HAKOMHUTBCS CO CTPYKTYpOH
yueOHnka. CoCTaBIsATh KOHCHEKT Jekuud. DopMUpOBaTh MHPOBO33PEHHE, COOTBETCTBYIOIEE
COBPEMEHHOMY YPOBHIO DPa3BUTHsI HayKH, HA OCHOBE IPEJICTABICHHH O CTPOEHHMM U MHOrooOpasuu
OopraHudeckux BemiecTB. POpMHpPOBaTH yMEHHs NPOLYKTHBHO OOIIATBCS W B3aUMOJEHCTBOBAaTh B
nporecce CoOBMECTHON paboThl. Pa3BuBaTh yMeHMs yIpaBisTh CBOEH MO3HABATEIBHOM /EATENBHOCTBIO,
OLICHMBATh CHUTYyallMI0 M OIEPAaTUBHO IPHUHUMATh pelleHue. Pa3BuBaTh HaBBIKM COTPYJHHYECTBA CO
CBEpCTHHKAMH W B3POCJIBIMH B 00pa30BaTENbHOW JESITEIbHOCTH. Pa3BHBaTh KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb, CIIOCOOHOCTh HAaxOIUTh OOIIME LEId M COTPYAHHYATh I HX JIOCTHIKEHUS;
(bOopMHPOBATH YKOJIOTHYECKYIO KYIBTYDPY.

Tema Ne2. Pemienne KOMOMHMPOBAHHBIX M PacYeTHBIX 3a1a4 (5 yac)

PanyonaneHoe MCIONB30BaHME 3HAHUN MO (QU3MKE M MaTeMaTHKE Ul PEIeHUs PacuyeTHBIX
XMMHUYECKMX 337ad. 3a OCHOBY o00o3HaueHuss Oepercs MexayHaponHas cHCTEMa €JUHMIL
dusnyecKkue 3HaHUS UCIIOJIb3YyEMbIE B XMMUU: Macca Tela, €AMHMIIA MAcChl, PaCYeT MACChl Teja M0 €ro
IUIOTHOCTH U 00BEMYy; KOJIMYECTBO TEIUIOTHI, €AMHUIBI KOJMYECTBA TEIUIOTHI; MPOMOPLUS, MPOLEHT,
rpaduky, cucreMa anredpandyeckux ypaBHeHui. CocTaBieHUe alrOpUTMA PELIeHNs pacUeTHBIX 3a]ad 1o
YCTAaHOBJICHUIO MOJIEKYJISIPHOM (OpMyJibl BEIIECTBAa IO Pa3IMYHBIM JaHHBIM Pa3HbIMU  CIIOCOOAMH.
Pemenne KOMOMHUPOBAaHHBIX PACUETHBIX 33Ja4 Ha NMPUMECH M MAacCOBYIO JIOJIO BbIXOJAA IPOIYKTa,
ra3oBble CMECH. 3a/1auMl 10 YCTaHOBJIEHUIO T€HETUUECKOH CBSI3U.

OcHOBHbIE IOHATHS XUMHUH U UX 0003HAYEHUS, IPUMEHSIEMbIE TIPU PEILICHUU PacUETHBIX 3a/1a4:
® OTHOCHTENIbHAs aTOMHAsI Macca 3JIEMEHTA;
® OTHOCHUTEJIbHAs MOJIEKYJIIPHAs Macca BEILECTBA;
® Macca, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN 00beM, MOJIIpHAst KOHIIEHTPALHS;
® OTHOCHTENbHAs MIIOTHOCTh, MACCOBAas A0S, 00BbEMHAast 0JIs, MOJIbHAs OIS,
® YHCIIO CTPYKTYPHBIX YACTHIL, IOCTOSTHHASL ABOTraJpo, BBIXO MPOAYKTA.

IIpenmerHbie pe3yjbTaThbl: 3HATh OCOOCHHOCTH CTPOECHUS OpPraHUYECKMX BelIecTB.3HATh
QITOPUTM pEIIeHS 3aJady Ha ONpeJeNeHHEe MOJEKYJIIpHOH (OpMyNbl OpPraHMYEeCKHX BEIIECTB, IO
MAaCCOBBIM JIOJSIM XMUMHYECKHX JJIEMEHTOB, IO NPOAYKTAaM CrOpaHUs OpParudecKWx BEHIECTB.YMeETh
COCTaBJISATh JEKTPOHHBIE (DOPMYJIbI OCHOBHBIX KJIACOB OPTaHUYECKUX BELIECTB, YMETh MHUCATh B OOIIEM
BUJIE YPABHEHMsI PEAKLMI, XapaKTEPU3YIOIIMX OCHOBHBIE XHMHYECKHE CBOICTBA pa3HBIX KJIACCOB
OpPraHUYECKUX BEIIECTB. YMEThb IO CTPYKTYpHBIM (hopMyJlaM OpraHHYECKHUX BEIIECTB ONPEAEIAThH
IIPUHAJUIEKHOCTD BELIECTBA K KOHKPETHOMY KJIACCY OPraHUYECKUX COCIUHECHUM.

MeTanpeaMeTHble pe3yJbTaTbl: YMETh NMOHMMAaTh MPOOJEMY, CTaBUTh BOINPOCHI, BBIABHIAThH
TUIIOTE3bI, COCTaBJIATh KOHCIEKT JCKUMU. BraneTs HaBbIKaMM IO3HABATEIBHOW NEATEIBHOCTH, YMETh



SCHO, JIOTHYHO M TOYHO BBIPAKaThb CBOM MBICIU. BianeTs HaBbIKaMU IO3HABATEJIBHOM NEATENBHOCTH,
YMETb SICHO, JIOTUYHO U TOYHO BBIPAKaTb CBOU MBICIIH.

JInunocTHele pedyabrarbl: DOpMHUPOBATH Hay4YHOE MHMPOBO33PEHME U YBaXKEHUE K
OoTeYeCTBEHHONM Hayke. OCHOBHbBIE BUABl JESATEIBHOCTH YYalUXCsS. 3HAKOMHUTBCS CO CTPYKTYypoOH
yueOHuka. CoCTaBIsATh KOHCHEKT Jekuud. @DopMUpOBaTH MHUPOBO33PEHHE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, HA OCHOBE IIPEICTABICHUN O CTPOCHUH aTOMOB. POpMUPOBATH
MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKH, HA OCHOBE IIPEICTaBICHUN
O CTPOEHUHU M MHOT000pa3suy OpraHnYeCKUX BEILECTB.

Tema Ne3. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIMU B OPraHn4eckoii xumuu (3 gac)

OnpeneneHne CTENEHN OKUCIEHHUS aToMa YIJIepoJia B OpraHnYecKuX BelecTBax. Vcnonb3oBanue
METO/a JIEKTPOHHOTO0 OajaHca JJisl pacCTaHOBKU KOA((UIIMEHTOB B YPaBHEHHSIX PEaKIUil C y4acTHEM
OpraHMYecKUX BelecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHY B OPraHUYECKOW XUMHU: MATKOE
U KECTKOE OKUCJICHUE AIKEHOB, OKUCIICHUE APEHOB, AJIKUHOB.

Ilpakmuueckaa pabomaNe2: «IloyueHue TUICHA M €r0 OKUCIEHUE PACTBOPOM IlepMaHraHara
KaJIus.

IIpenmerHbie pe3yabTaThl: 3HaThb COCTAB M CTPOEHHUE PA3HBIX KJIACCOB KHCIOPOACOAEPIKALIUX
BEIIECTB, MX OIlpeJeleHue, (QyHKIUMOHAIbHYIO TIpynmy , oO0myr ¢opMmyny YMeTh COCTaBIATh
CTPYKTYpPHBIE ()OPMYJIBI pa3HBIX KJIACCOB KHCIOPOACOAEPKAIINX BEIIECTB YMETh COCTABIATh YPAaBHEHUS
peakuui, MNOATBEP)KIAIONIMX CBOMCTBA pa3HBIX KJIACCOB KHCIOPOJICOAEPKAIIMX BEIIECTB. 3HATh
3aBUCUMOCTb MEXAY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH BEIECTB. YMETh NPHUBOJIUTH NPUMEPHI U
COCTABJIITH YPAaBHEHUS XUMHUYECKHUX PEAKLUUH, PACKPBIBAIOIIUX TIEHETUYECKHE CBS3M  MEXIY
KHCIIOPOJICOAEPKAIMMY BELIECTBAMM. 3HaTh OIPEACICHUE CTENEHU OKHUCIECHHs. 3HaTb alrOpPUTM
ONPEIEICHUS CTENEHH OKHUCIECHWS XUMHUYECKUX OJJIEMEHTOB, 3HATh ONPEAEICHUE OKUCIUTENS U
BOCCTAHOBUTEJIA. YMETh COCTaBJIATH 3JEKTPOHBIM OamaHC YMeTh NPUMEHSATh 3HAHHUS O XMMHUYECKHUX
CBOMCTBaX OPraHMYECKUX BEIIECTB JJIs pEIleHHs SKCIEePUMEHTATIbHBIX 3ajay, MOoJ0MpaTh BELIECTBA U
MIPOBOJIUTh XUMHUYECKHE PEAKIIUU, HEOOXOUMBbIE JUIs PELIeHUs ONpeIeEHHON 3ajauu.

MeranpeamMerHbie pe3yJbTaTbl: YMETb COOTHOCUTb CBOM JEHCTBHA C IUIAHUPYEMBIMHU
pe3yapTaTaMi, OCYIIECTBIIATh KOHTPOJIb CBOEHM JEATEIBHOCTH B IPOLECCE TOCTHXKEHHUS pe3yibTaTa,
OTIpeIEIIATh CIIOCOOBI IEUCTBUI B paMKaXx MPEA0KEHHBIX YCIOBUM U TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluel. YMETh pacCyKaaTh, 1€JaTh YMO3aKIOUEHUs U
BBIBO/IbI, CAMOCTOSITEIILHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUEOHYIO JESITEIbHOCTb.
YMmerp 000011aTh, YCTaHaBIMBATh aHAJOTHH, HPOAYKTHBHO OOINATBCS B MpOIECCE COBMECTHOM
JeSTeIbHOCTH. YMEThb MOJb30BaTbCs OCHOBHBIMHU JIOTMYECKMMH NpuUEMaMM, METOAaMU HaOIIOACHUS,
o0bsiIcCHeHUs, TporHo3upoBaHus. COCTaBIATH CXEMbl Ha OCHOBE H3YyYEHHOTO MaTepuana. Branets
HaBbIKAaMU [103HABATEJIbHOW pediekcuy Kak OCO3HaHUS COBEPIIAEMBIX AEUCTBUH M MBICIUTENBHBIX
IIPOLIECCOB. Y METh CAMOCTOSTEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACSATEIBHOCTD.

JInyHocTHBIE pe3ysbTaThl: POPMHUPOBATH HAYYHOE MHPOBO33PEHUE HAa OCHOBE NPEICTABICHUMN
0 3aBHCHMOCTH CBOMCTB KHCJIOPOJCOAEPKAIIUX OPTAHMYECKUX COCAUHEHUMN OT IOJIOKEHHS B MOJIEKYJIE
aToMma Kuciopoza. Pa3BuBaTh KOMMYyHUKATUBHYK) KOMIIETEHTHOCTD, IIPOSIBISATE TOTOBHOCTh K YBA3KEHUIO
MHOU TOYKH 3pEHUs NPH 00CYKICHUN PE3yJIbTaTOB BBIITOJHEHHON pabOTHI.

®opMHpOBaTh MO3HABATENBHYIO U HHPOPMALIMOHHYIO KYJIbTYPY, IPUHATHE LIEHHOCTEH 3/10pOBOTO
u Oe3omacHOro o0pasa >KU3HHU, HENpuATHEe ynoTpeOsieHus ankorois. Habmogarh neMOHCTpalOHHbIE
OIBITBI. Y4YacTBOBaTh B 0OOCYXIEHMM HOBOro marepuana. ®opMupoBaTh LEIOCTHOE MHPOBO33PEHHE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, HA OCHOBE IIPEICTABICHUNA O T€HETUYECKON
CBA3M MEXAY Ppa3sHbIMH KJIacCaMH OpPraHMYECKHX BeEIIeCcTB. Pa3BuBaTh KOMMYHUKAaTHBHYIO
KOMIIETEHTHOCTb. Pa3BuBaTh OepexHOe, OTBETCTBEHHOE OTHOLIEHHE K (PU3MYECKOMY 3/I0pOBBIO, KaK
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COOCTBEHHOMY, TaK M JPYTUX JIIOJIeH, YMEHHE OKa3blBaTh MEPBYIO MOMOIb MPU 0XKOrax U TpaBMax,
CBSI3aHHBIX C PEaKTHBAMHU M JIa0OpaTOpHbIM 000pyaoBaHueM. @opMUPOBAaTH OTBETCTBEHHOE OTHOIICHUE
K ydeHHuto. OCHOBHBIE BU/bI JEATEIBHOCTH ydaluxcs. BbIIONHATE 3a1aHusl ONPENesIEHHOM CII0KHOCTH
10 MTPOMJAEHHOMY MaTepUally

Tema Ne3. Oco0eHHOCTH 3JIEKTPOHHOIO CTPOEHHMs, XMMHYECKHX CBOHCTB H CHOCO0OB
MOJIyYeHHUs KUCJIopoacoaep:xkammx coeqnnenni (10 gac)

Knaccudukanus KuciaopoJconepkaiux opraHuueckux coequHeHuil. CpaBHEHUE 3JIEKTPOHHOTO
CTPOCHHSI, XUMUYECKUX CBOMCTB U MOIYUYEHUS: CIIUPTOB U (DEHOJIOB, aJIbJICTUIOB U KETOHOB, MPEAEIbHBIX
U HENpeJeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Crouptel. @OyHKIMOHAJIbHAs TpYIIIA,
KJaccu(uKanus: OJHOATOMHBIE © MHOTOATOMHBIE CITUPTHI.

[IpenenbHble OgHOATOMHBIE cHUpThl. HoMmeHknaTypa, H30MepUs M CTPOEHUE CIIUPTOB.
Bopmoponnast cBsi3p MeXIy MOJIEKYJIaMU U €€ BIUSHHE Ha (PU3NYECKHE CBOWCTBA CIUPTOB. XMMHUYECKHE
CBOMCTBa CIIMPTOB (Ha MpPUMEPE METAHOJIAa U 3TAHOJIA): 3aMEILIEHUE aTOMa BOJOPOJia B THIPOKCUIBHOM
rpynmne, 3aMelleHue THAPOKCUIBHON Tpynmbl, oOkucieHue. KauecTBeHHass peakius Ha CHUPTHI.
[TonydyeHnue u npuMeHEeHHE CIUPTOB, (PU3HOJIOTHUECKOE IEHCTBHE HAa OPraHU3M YeJIOBEKa.

MHoOroaroMHble  CIHUPTHI: OTUICHTIUKONb M TIHULEPUH. TOKCUYHOCTh  STUIJICHIJIMKOJIS.
Oco0eHHOCTH XHMMHUYECKHUX CBOMCTB U MPAKTUYECKOE MCIOIb30BAHUE MHOTOAaTOMHBIX CIIUPTOB.
KauecTBennas peakuus.

@enon. [lomydenue, ¢usmueckue W XUMHYECKHE CBOWMCTBa (eHonma. Peakimm ¢ ydactrem
TUAPOKCHIBHOM TPYIIBI U OCH30JIBHOTO KOJIbIIA, Ka4eCTBEHHas peakims Ha ¢eHon. Ero mpomsinnieHHOE
ucrosnb3oBanue. JlerictBue (heHona Ha kuBble OpraHn3Mbl. OXpaHa OKpy’Karomiei Cpezbl OT MPOMBIILICHHBIX
OTXOJIOB, coJiep KaIIuX (hEHOIL.

Anpaeruasl. CoctaB, oOmiast Gopmysia, HOMEHKJIATypa U HM30MEpHUSl MPEAENbHBIX allbJETU/I0B.
DJNEeKTPOHHOE CTpOeHHE KapOOHMJIBHOM TpyINIbl, OCOOEHHOCTH JBOMHON cBs3u. dusndeckue u
XUMHYECKHE CBOMCTBA (Ha MpUMepe YKCYCHOTO WJIM MypPaBbUHOTO albJAETHAA): PEaKI[UU MPUCOEeTNHEHUS,
OKHCJIeHUs, onuMepu3anun. KauecTBeHHbIe peaklliy Ha albJerujibl. AlleTanbaerua u (Gpopmanbaeru;
M0JIy4eHue U npuMeHeHue. JleificTBre anbAernioB Ha )KUBbIE OPraHU3MBI.

KapOonossie kucnotsl. Kiaccugpukanus kapOOHOBBIX KUCIOT: MpeAesbHbIE, HENPEAEIbHBIE;
HU3LIME W BBICIIME KHUCJIOTHL. ['OMOJOTMYECKHI PO HpeleiabHbIX OJHOOCHOBHBIX KHCIOT.
Homenknatypa, wu3oMepus, CTpoeHHE KapOOKCHJIbHOM rpynnbel. Pu3nyeckue M XHUMHYECKHE
CBOMCTBA: B3aMMOJICHCTBHE C MeTalllaMH, OCHOBAHHUSIMHU, OCHOBHBIMU U aM(OTEPHBIMH OKCHIAMH,
COJISIMM, CIIUPTAMH; PEAKIIUU C YUACTHUEM YTJIEBOJIOPOJHOrO paguKana.

OcoOeHHOCTH CTpPOEHUsT W CBOMCTB MYpaBbHMHOM KHCIOTHL [lonyueHue W INpUMeHEHHe
KapOOHOBBIX KHCIIOT.

CpaBHeHUE CBOWCTB HEOPTaHUUECKUX U OPTaHUYECKUX KHUCIOT.

Crnoxuble »¢upbl kapOoHOBbIX KucioT. CocraB, HOMEHKJarypa. Peakuus sTepuduKanuu.
I'unponus crnoxsbIx 3¢upoB. [Ipumeps! cIoXKHBIX 3QUPOB, UX (PU3UUECKHE CBOICTBA, paclpoCTpaHEHHE
B IIPUPO/I€ U IPUMEHEHHUE.

Ipakxmuueckasn pabomaNe3: « XMMHUYECKHE CBOMCTBA 3TaHOJIA U TITULIEPUHAY.

Ilpakmuueckasa pabomaNe4: «Peaxuun srepudukanyu [TomyyeHne cnokHbIX 3(QUPOBY.

Ilpakmuueckasa pabomalNe5: «Perienne sKcnepuMeHTaIbHBIX 33/1a4. Pacro3HaBaHie ¢ TOMOIIBIO
KAaueCTBEHHBIX pEaKLNi KJIACCOB KMCIOPOACOAEPKAILUX COEAUHEHUN».

IIpenmeTHble pe3yabTaTbl: 3HaTh COCTAaB U CTPOEHUE MPEEIbHBIX OJHOATOMHBIX CIIUPTOB, UX
omnpezaeneHue, GyHKIMOHAIbHYIO TPYIIy CIHUPTOB, OOIIyI0 (OPMYTy OJHOATOMHBIX CHUPTOB. YMETh
COCTaBJISATh CTPYKTYpHbIE (POPMYJIBI CIIUPTOB U UX H30MEPOB, HA3BIBATH CIUPTHI MO MEXAYHAPOIHON
HOMEHKJIaType. 3HaTh BIMSHUE BOJOPOJTHON CBSI3M HA (PU3MUECKUE CBOMCTBA CIIUPTOB. YMETh OOBICHATH
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3aBHCHUMOCThH CBOMCTB CIIUPTOB OT CTPOCHUS (DYHKIIMOHAIBLHOM IPYIIIbI, COCTABISATh YPABHEHUS PEAKIIHIA,
MOATBEPKIAIOIIUX CBOMCTBA CIUPTOB, XapaKTEPHU30BaTh METOJbl MOJYYEHHUS CIHUPTOB, COCTABIATH
YpaBHEHHUS PEaKIHi, JiekKAIIMX B OCHOBE MPOMBIIUICHHOTO IOJYYEHHUsS METaHOJa M 3TaHoja. 3HAaTh
CTPOEHHE, CBOMCTBA M MPAKTUYECKOE NMPUMEHEHHE STUJICHTIUKOJS M TIHUIEPUHA. YMETh COCTaBIISATh
YPaBHEHHS PEAKIIMH, TOATBEPKIAONINX CBOWCTBA MHOTOATOMHBIX CIHPTOB, OOBSCHSATH 3aBHCHMOCTH
CBOMCTB CHUPTOB OT 4HMCJIA THAPOKCOTPYII, MPOBOAUTH KAYECTBEHHYIO PEAKIMI0 HAa MHOTOATOMHBIE
CHUPTHI. 3HAThH OMpesesieHuss (PEeHOJIOB U apOMaTHUYECKUX CIUPTOB, CTPOGHUE UX MOJIEKYJ, CBOMCTBA U
npUMeHeHue (QeHosa. YMETb OOBSICHATh 3aBHCHUMOCTH CBOMCTB (DeHOJIa OT CTPOCHHS €ro MOJIEKYIIbI,
B3alIMHOE BJIMSHUE aTOMOB B MOJeKyJsie (eHOoJia, COCTaBIATh YPaBHEHHS pPEaKIMid, MOJITBEPKIAIOLINX
CBOWCTBa (peHONA. 3HATH 3aBHCHUMOCTH MEXIYy COCTaBOM, CTPOCHHEM W CBOHCTBAMH BEIIECTB. YMETh
MPUBOAUTH MPUMEPHI U COCTABISATH YPAaBHEHUS] XMMHUYECKUX DPEAKIIMMA, PACKPHIBAIOIIUX T€HETUYECKUE
CBA3U MEXKIy CIOUpTaMd M yrieBojgopoaamu. OtpabaTeiBaTh yMEHHE TMPOU3BOJUTH PACUETHI 10
XUMHYECKUM yYPAaBHEHUSM, €CITU OJHO M3 PEarnpyroluX BEIISCTB B3SITO B M30BITKE. 3HATH 3aBUCUMOCTh
MEXIy COCTaBOM, CTPOCHHUEM M CBOWCTBAMHU BEIIECTB. YMETh MPUBOJIUTH IPUMEPHI M COCTaBIATH
YpPaBHEHUsI XHUMHMYECKUX PEaKUUH, PpPACKPHIBAIOIIMX TE€HETHUYECKHUE CBSI3UM MEXAY CHUPTAaMH U
yraeBojgopoaamMu. OtpabaTbiBaTh yMEHHE MPOU3BOAUTH PAcUEThl MO XUMHUYECKUM YpaBHEHHSIM, €CIU
OJTHO M3 pearupyrolux BEIIeCTB B35ATO B H30bITKEe. 3HATh (U3MYECKHE U XUMHUYECKHE CBOWMCTBA
aNbJCTUIOB. YMETh COCTaBIISITh YPAaBHEHMsI PEAKIUN, TMOATBEPXKIAIOIMIMX CBOWCTBA aJIbJICTHU/IOB,
OOBSICHSITh 3aBUCUMOCTH CBOWCTB QJIBJIETHJIOB OT CTPOSHUS (YHKIMOHAIHHOW TPYMIBI, MPOBOJIUTH
KAueCTBCHHBIC PEAKIIMH Ha ajbJCTUABL. 3HATh ONPEICICHUE OJHOOCHOBHBIX MPEACIBbHBIX KapOOHOBBIX
KHUCJIOT, CTPOCHUE UX MOJIEKYJ, TOMOJOTHIO M M30MEPHUIO. YMETh Ha3bIBaTh KapOOHOBBIE KHUCIIOTHI IO
MEXIyHApOJAHONH HOMEHKJAType. 3HaTh XMMUYECKUE CBOMCTBA KapOOHOBBIX KHUCIIOT, 0COOBIE CBOWCTBA
MYypaBbUHOM KHUCJIOTBHl. YMETh 3alUChIBaTh YPAaBHEHMsS pEaKUui, MOATBEPKAAIONIMX CBOWCTBA
KapOOHOBBIX KHCJIOT, OOBSICHAITH 3aBUCUMOCTH CBOMCTB KapOOHOBBIX KHCIOT OT CTPOCHHUS
(GYHKIIMOHATBHOW TPYMIBl. YMETh MPOBOJIUTH OMBITHI MO PACMO3HABAHHIO OPraHUYECKHX BEIIECTB U
COCTaBJIATh OTYET O MpakTUYeckoil pabore. 3HaATH MpaBmia Oe30macHOil paboOThl C BEIIECTBAMH,
000pyI0BaHWEM U XUMUYECKOHN TTOCY101. 3HATh CTPOCHHE, MTOTyUYeHHE, CBOMCTBA U 00JACTH TPUMEHEHUS
CIIOKHBIX 3(UPOB. YMETh COCTABIATH (POPMYJIBI CIOKHBIX IPUPOB, YpaBHEHHS peakUuil 3TepupuKalum
U TUAPOIN3a. 3HATh OMpEIEICHUE KUPOB, CTPOCHUE WX MOJIEKYJ, CBOMCTBA, OMOJIOTHYECKYIO POJIb U
MPAKTUYECKOE 3HAYCHUE. YMETh COCTABJISATh YPaBHEHUS PEAKIUH, MOATBEPKIAIOIMIUX CBOWCTBA KHPOB.
3HaTh CYIIHOCTh Mpoliecca TMAPUPOBAHUS KUPOB. VIMeTh MpeAcTaBiIeHUE O CHHTETHYECKHX MOIOIIHUX
CpeICTBaX U 3alllUTe NPUPOJBI OT 3arps3HEHHs HMH. YMETh COONIOAaTh MpaBuiIa O€30MacHOro
oOpallieHusi Co CpeicTBaMU OBITOBOM XUMHUH. 3HATH CTPOCHHE MOJICKYJIBI TIIFOKO3bl. YMETh JI0Ka3hIBaTh
Hannuue (yHKIMOHATBHBIX TPYIII B MOJIEKYJIE TJIFOKO3bl. 3HATh XUMHUYECKUE CBOMCTBA caxapo3bl. Y METh
COCTABJISITh YpPaBHEHHUS pPEaKIHWi, MOATBEPKIAIOIMINX CBOMCTBA cCaxapo3bl, OOBSICHATH 3aBHCHUMOCTH
CBOMCTB caxapo3bl OT CTpOeHUs (DYHKIIMOHAIBHBIX TPYII, HAa3bIBaTh O0JACTH MPUMEHEHHUS Caxapo3bl.
3HaTh CTPOCHHUE U CBOMCTBA Kpaxmalia, KAYeCTBEHHYIO PEaKIIUI0 Ha Kpaxmall, MpeBpalieHus Kpaxmaia B
opraHu3Me. YMETh COCTaBJISITh YPAaBHEHHS pEaKIUi THAPOJIM3a Kpaxmalia U TOJUKOHIEHCAIIUU
MOHOCAaxXapuJoB. YMETh NPUMEHITh 3HAHUS O XUMHUYECKHUX CBOMCTBAX OPraHMYECKUX BELIECTB IS
pelleHrs DKCIePUMEHTAIbHBIX 3aj7ad, MOJ0MpaTh BEIIECTBA W MPOBOJAUTH XUMHYECKHE PEaKIUH,
HEO0OXOUMBIE IS PEIICHUs OTPEeIEHHON 3a/1a4H.

MeranpeamMeTHbie Ppe3yJbTaTbl: YMETh COOTHOCHUTh CBOM JEHCTBUS C IUIAHUPYEMBIMHU
pe3yabpTaTaMH, OCYIIECTBIIATh KOHTPOJb CBOEHU JAEATENBHOCTH B IpPOILECCE NOCTHKEHHS PE3yJbTara,
OTpeIEATh CIIOCOOBI ICUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHU, KOPPEKTUPOBATH CBOU
JEWCTBUSA B COOTBETCTBUM C M3MEHSIOIICHUCS CUTyallueid. YMETh pacCyKaTh, 1eJIaTh YMO3AKJIIOYEHUS U
BBIBOJIbI, CAMOCTOSTEIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh YUEOHYIO NESATEIbHOCTD.
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YMmerp 000011aTh, YCTaHABIMBATH AaHAJOTMM, MPOAYKTHMBHO OOIAThCS B IPOLECCE COBMECTHOM
JESATEIbHOCTH. YMETb MOJb30BaTbCs OCHOBHBIMHU JIOTMYECKMMHU NpUEMaMM, METOAAMU HaOIIOACHUS,
00BsiICHEHUs, TporHo3upoBaHus. COCTaBIATH CXEMbl HAa OCHOBE HM3yYCHHOTO MaTepuana. Brianers
HaBBIKAMHU T103HABATEIHLHON pEe(IEKCHN KaK OCO3HAHMS COBEPUIAEMBIX JCHCTBHHM M MBICIUTEIBHBIX
IIPOLIECCOB. ¥YMETh CAMOCTOSITEIILHO OCYILIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATD JESATENBHOCTD.

JInunocTHbIe pe3yabrarbl: OpMHUPOBATh HAYYHOE MUPOBO33PEHUE HA OCHOBE NPEACTABICHUN
0 3aBHCHMOCTH CBOMCTB KHMCIOPOJACOAEPKAIUX OPraHUYECKUX COCIUHEHUHN OT IIOJIOKEHUS B MOJIEKYJIE
aToMa Kuciopoza. Pa3BuBaTe KOMMYHMKAaTUBHYIO KOMIIETEHTHOCTb, IIPOSIBJIATh TOTOBHOCTb K YBaKCHHIO
MHOW TOYKH 3peHUs IPH 00CYKIACHNUN PE3yJIbTaTOB BBIITOJHEHHON paboThI.

®opMHpOBaThH MO3HABATENBHYIO U HHPOPMALIMOHHYIO KYJIbTYPY, IPUHITHE IICHHOCTEN 3J0POBOTO
u Oe3omacHOro o0pasa XKU3HHU, HENpUATHE YynoTpeOieHus ankorois. Habmogarh neMOHCTpalOHHBIE
OMBITHL. Y4YacTBOBaTb B OOCYXJAEHMM HOBOro marepuana. @opMupoBaTh LEIOCTHOE MHUPOBO33PEHHE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO pa3BUTHs HayKH, HA OCHOBE IIPEACTABICHUI O T€HETUYECKON
CBA3M MEXAY Ppa3sHbIMH KJacCaMHM OpPraHMYECKMX BeEllecTB. Pa3BuBaTb KOMMYHUKAaTHUBHYIO
KOMIIETEHTHOCTb. Pa3BuBaTh OepekHOe, OTBETCTBEHHOE OTHOLIEHHE K (DPU3MYECKOMY 3]I0pOBbIO, KaK
COOCTBEHHOMY, TaK M JAPYI'MX JIOJeH, YMEHHE OKa3blBaTh IEPBYIO IMOMOIIb IPH OXOrax U TpaBMaXx,
CBSI3aHHBIX C PEaKTHBAMU M J1abopaTopHbIM 00opyaoBaHueM. ®OpMUPOBAaTH OTBETCTBEHHOE OTHOILIEHUE
K yueHut0.OCHOBHbBIE BUJbI JIEATEIBHOCTH y4alUXCs. BBINOIHATH 3aaHusl ONpeneaéHHON CII0KHOCTH
10 MIPOMAEHHOMY MaTepUaly.

Tema Ned. I'eneTuueckasi B3aMMOCBSI3b MEXK1Y KJIaccaMu oprannyeckux Bemects (10uac)

['enernyeckas CBs3b MEXIYy yrieBoaopoiamu. KoHCTpYKTHBHBIE M AECTPYKTHBHBIE PEAKIUH.
B3aumocBsI3p  MeXIy YIVIEBOAOPOJAMHM M KUCJIOPOJCOIEPKAUIUMHM  COEAMHEHMsAMH. Peakuum
TaJIOTEHUPOBAHNSA M JETAJIOICHUPOBAaHMs, TUIpAaTallud M JAETUApATaluH, THIPOraJIOTeHUPOBAHUSA H
JETUPOTraIOT€HUPOBAHUS.

IIpakmuyeckas paboma Ne6: «IlonydeHne yKCyCHOTO aibJierujia U3 STUJIOBOTO CIUPTA U U3yUYEeHHE
€r0 XUMHUYECKUX CBONCTBY.

IIpenmeTHble pe3yabTaThbl: 3HATh COCTaB U CTPOEHHUE Pa3HBIX KIACCOB OPraHMYECKUX BEIECTB,
UX ompeneneHue, (QyHKIMOHAIBHYIO Tpymiy , ooOuryro ¢opMyiny 3HAaTh Ha3BaHMsI pPa3HBIX KIIACCOB
OpPraHMYECKUX BELIECTB. YMETh COCTaBISATh CTPYKTYpHBbIE (DOPMYJbI pa3HBIX KJIACCOB OPTraHUYECKUX
BEUIECTB. YMETh COCTaBJISAITh YpPaBHEHHUS peakUui, MOATBEPKAAIOIIMX CBOWCTBAa pa3HbIX KJIACCOB
KHCIIOPOJICOAEPKAIMX BELIECTB. 3HAaTh 3aBHCHUMOCTb MEXKIY COCTaBOM, CTPOEHHEM M CBOWCTBAMHU
BELIECTB. YMETh NPUBOAUTH IPUMEPBI U COCTABIIATH YPABHEHUS XUMUUYECKUX PEAKIUI, PACKPBIBAIOLINX
TEHETHYECKUE CBSI3M MEXJy OpPraHMYeCKMMH BELIeCTBAMH. 3HAaTh OCHOBHBIE CIIOCOOBI MOTYYEHUS
Pa3HBIX KJIACCOB OPraHMYECKHUX BEIIECTB.

MeranpenmerHble pe3yJbTaTbl: YMETh COOTHOCHUTH CBOU JIEHCTBUS C IUIAHUPYEMBIMHU
pe3ysbTaTaMu, OCYIIECTBISTH KOHTPOJb CBOEH JEATEIbHOCTH B MPOIECCEe OCTHKEHUS pe3yJibTara,
OTIpeIEIISATh CIIOCOOBI IEUCTBUI B paMKaX MPEAI0KEHHBIX YCIOBUI U TpeOoBaHUI, KOPPEKTHPOBATH CBOU
JEUCTBHS B COOTBETCTBUU C U3MEHSIOUIEHCS CUTyallMel. YMETh pacCyKaaTh, 1€JaTh YMO3aKIIOUEHUs U
BBIBOJIbI, CAMOCTOSITEIILHO OCYILECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh YUEOHYIO JAEATEIbHOCTb.
Ymerp 00001m1aTh, YCTaHaBIMBATh AHAJIOTHUHM, HPOAYKTUBHO OOIIATBCS B IMPOLECCE COBMECTHOM
JeSTeIbHOCTH. YMEThb MOJb30BaTbCs OCHOBHBIMHU JIOTMYECKMMHU NpUEMaMM, METOAaMU HaOIIOACHUS,
00bsiICHEHUs, TporHo3upoBaHus. COCTaBIATh CXEMbl HAa OCHOBE HM3yYEHHOTO MaTepuana. Brianersb
HaBbIKAMU I103HABATEIbHOM PEQIIEKCUU KAaK OCO3HAHMS COBEPLIAEMBIX IEHCTBUH M MBICIUTEIBHBIX
IIPOLIECCOB. ¥YMETh CAMOCTOSATEIBHO OCYIIECTBIIATH, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD.

JInunocTHbIe pe3yabTarbl: POpMHUPOBATh HAYYHOE MUPOBO33PEHUE HA OCHOBE NPEACTABICHUN
0 3aBHCHMOCTH CBOMCTB KHMCIIOPOACOACPKAINUX OPraHUYECKUX COCIMHEHUH OT IOJOKEHUS B MOJEKYJIE
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aToMa Kuciopona. Pa3BuBaTh KOMMYHMKAaTUBHYIO KOMIIETEHTHOCTb, IIPOSIBIIATh TOTOBHOCTD K YBaKCHHUIO
MHOW TOYKH 3peHUs MPH 00CYKIACHNUN PE3yJIbTATOB BHIITOJTHEHHON paboTHI.

®opMHUpOBaTh 1EIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH,
Ha OCHOBE IPEACTABIECHUN O F€HETUYECKOM CBSI3M MEXKIY Pa3HbIMHU KJACCaMM OPIaHUYECKUX BELIECTB.
Pa3BuBaTh KOMMYHHKAaTUBHYIO0 KOMIIETEHTHOCTh. DOpPMHUPOBATH OTBETCTBEHHOE OTHOLIEHHE K YUECHHIO.
OcCHOBHbBIE BHJBI JEATENBHOCTH Y4YalUXCs. DBBINONHATH 3amaHusA ONPEACIEHHOW CIIOXKHOCTH 110
IIPOMJCHHOMY MaTepHaiy.

3. TpeboBanusi K YpOBHIO NOATOTOBKH yyamuxcs mo xumuu (10 kiacc, 0a30Bblii ypOBeHb)

PesynbraTel 00ydeHHS XHMHH JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajJadyaM IpeaMeTa |
TpeOOBaHUAM K ero ycBoeHHI0. M3yuenne xumuu B 10 Kkitacce JaeT BO3MOXKHOCTh JOCTHUYb CIIEAYIOMIMX
pPe3yIbTaTOB:

JInYHOCTHBIMM  pe3ynbTaTaMu u3ydeHusl npeamera «OpraHudeckass XUMUS» — SBISIOTCS
CJIEIyIOIINE YMEHUS:

Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYKAIOILEr0 MUPa, BO3MOKHOCTH €r0 TI03HABAEMOCTU U
O00BSICHUMOCTH Ha OCHOBE TOCTHYKEHUI HAYKU.

[TocTeneHHO BBICTpauBaTh COOCTBEHHOE 1[EIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCJIE U B pAMKaX CaMOCTOSITEJIbHOM JIEATEIbHOCTH BHE IIKOJIBI;
OLICHMBATh )KM3HEHHbIE CUTYallUU C TOUKH 3pEHHsI 0€30IacHOro 00pas3a *KHU3HU U COXPAHEHUS 37]0POBbS;
OLICHMBATh HKOJIOTMYECKUH PpPUCK B3aUMOOTHOLIEHMM 4YelloBeKa U  Hpupoisl. DopMUpoBaTh
9KOJIOTMUYECKOE MBILUIEHUE: YMEHUE OLIEHUBATh CBOIO JAESITEIbHOCTh U MOCTYIKU IPYIHX JIOJEH C TOUKH
3peHUsl COXpaHEHUs OKPYKAIoIIel Cpe/Ibl - TapaHTa KU3HU U OJIaronoiydus Jrojei Ha 3emIe.

MeranpeaMeTHbIMH  pe3yJbTaTaMM  U3ydeHHs Kypca «OpraHudeckas XUMHs» SBISIETCA
(dbopMupoBaHNEe YHUBEPCATbHBIX YUeOHbIX AeiicTBuii (YVY/]]).

PeryastuBubie YY/I:

1. CamocrosTenbHO 0OHApYyKUBaTh U POPMYIUPOBATH yueOHYIO NPo0iIeMy, ONpeaesTh Leldb yueOHoH

NeSITENIbHOCTH, BEIOUPATh TEMY IPOEKTA.

2. BpyBurath BepCcHMHM pEUICHHs MPOOJIEMBI, OCO3HaBaTh KOHEUYHBIH pe3yJbTaT, BHIOMPATh U3
MPETIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEICTBA JOCTUKEHHUS 1IeJIH.

3. CoctaBnsaTh (MHAUBUIYAITBHO WM B TPYIINE) IJIAH PEIICHUS TPOOIEMBI (BBITIOIHEHUS POEKTA).

4. Paboras Mo 1uiaHy, CBEpsATh CBOU JAEHCTBHS C LENBIO U, IPU HEOOXOAUMOCTH, UCIIPABIATH OLINOKU
CaMOCTOSITEIILHO.

5. B nmanore ¢ yuntenem COBEpIIEHCTBOBATh CAMOCTOSTEILHO BIpaOOTaHHBIE KPUTEPUU OLIEHKU.

IHo3naBareabnbie YY/I:
1. AHanu3upoBaTh, CpaBHUBATh, KilaccuuuupoBaTb U 0000math ¢GakTbl U SBICHUS. BBIIBIATH

MIPUYUHBI U CICJACTBUS MTPOCTHIX SIBICHUI.

2. OcCyIecTBIATh CPaBHEHUE, CEPUAITUIO U KIaCCU(DHUKAIMIO, CAMOCTOSITEIILHO BHIOWpas OCHOBAHUS U
KpUTEpUU JUIsI YKA3aHHBIX JIOTUYECKHX ONEpaluii; CTPOUTh KIacCH(PHUKAlMIO Ha OCHOBE
JTUXOTOMHUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHIIAHHUS).

3. CTpouTh IOTUYECKOE PacCykACHHE, BKIIOYAIOIIEee YCTAHOBICHUE IPUIMHHO-CIICCTBEHHBIX CBSI3EH.

CoznaBaTh cCXeMaTHYECKHE MOJEIHU C BBIJCIICHUEM CYIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

5. CocTaBnsiTh TE3UCHI, pa3NUYHBbIC BUIBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.M.). [IpeoOpa3oBbIBaTH

e

nHpOpManUi0 W3 OAHOTO BUIA B Apyro (Tabiauily B TEKCT W Tp.).BeIYUTHIBaTH BCE YpPOBHU
TEKCTOBOM MH(POPMAIIUH.

6. YMmerp ompeneniarth BO3MOXXKHBIE HMCTOYHUKHM HEOOXOAMMBIX CBEICHH, IPOU3BOANTH ITOMCK
nHpOpMAIINHY, AaHATM3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTb.
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KomvmyHnukaTupHble YYJI:

CaMOCTOSTeTbHO OPTaHMW30BBIBATh Y4eOHOE B3aMMOJICHCTBHE B TPyIIe (ONMPEaeisITh OOLIUE IENH,
pacnpeiensaTb poJid, JOrOBApUBATHCS JIPYT C APYTOM U T.1.).
OtcrauBasi CBOIO TOYKY 3pEHUS, IPUBOJAUTH APTyMEHTEHI, IOATBEPK A UX (PaKTaMHu.
B nmuckyccum yMeTh BBIIBHHYTh KOHTPApPTyMEHTHI, mepedpa3supoBaTh CBOIO MBICIH (BIIAJCHHUE
MEXaHHU3MOM SKBHUBAJICHTHBIX 3aMEH ).
YYuThCs KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABATh OIIMOOYHOCTH
CBOETO MHEHHMS (€CJIM OHO TaKOBO) M KOPPEKTHPOBAThH €T0, TOHMUMAs! MMO3HIINIO JIPYTOT0, Pa3anvaTh B
€ro peuyu: MHEHHE (TOUKY 3pEHHs), TO0Ka3aTeIbCTBO (apryMEHTHI), (DAKThI; THUIIOTE3bl, aKCHOMBI,
TEOpUU. YMETh B3MVISIHYTh HAa CHUTYALMI0O C MHOM MO3UIMU U JOTOBapUBATBHCA C JIFOABMHU HHBIX
TO3UIIHH.

IIpeaMeTHbiMH pe3yabTaTaMu u3ydeHUs: mpeamera «OpraHuyeckas XUMHS» SBISIOTCS

CIIEYIOIINE YMEHHUS:

1.

10.

cOPMUPOBAHHOCTh TPEACTABICHUI O MECTe XUMHHM B COBPEMCHHOW HAayYyHOH KapTUHE MHPA;
MOHUMAHUE POJIM XMMHH B (DOPMHPOBAHHM KPYro3opa U (yHKIHOHAIBHON IPaMOTHOCTH YeJIOBEKa
ISl pEILICHUs TIPAKTUYECKUX 33/1a4;

cpOPMUPOBAHHOCTh YMEHUS KJIACCH(UIIMPOBATh OPraHMYECKHE BEIIECTBA M PEAKIMU IO Pa3HBIM
MpPHU3HAKAM;

c(OPMHPOBAHHOCTh YMEHUS ONKCHIBATh U Pa3IMuaTh H3YYCHHBIC KJIACChl OPTaHUYECKHUX BEIECTB;
O0CO3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHYECKOH HayKd Kak o00JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, XWMHUYECKUX IPEBPAIICHUI OPraHMYECKMX W HEOPraHWMYECKMX BEIIECTB Kak
OCHOBBI MHOTHX SBJICHHH JKMBOM M HEXUBOW NPUPOIBI; YIriIyOIeHHE NpEACTaBICHUH O
MaTepHabHOM €IMHCTBE MUPA;

OBJI/ICHUE OCHOBAMH XHMHYECKOH TPaMOTHOCTH: CIOCOOHOCTBIO AHAJIM3UPOBATh M OOBEKTUBHO
OLIEHUBATh >KM3HEHHBIE CUTYallMH, CBSA3aHHBbIE C XUMHEH, HaBbIKAMH 0€3011acCHOrO OOpalleHHus ¢
BEIIECTBAMH, UCIOJIb3yEMbIMU B NOBCEHEBHON >KU3HU; YMEHHUEM aHAJIM3UPOBaTh U IUIAHUPOBATH
HKOJIOTHYECKH Oe30IacHOe MOBEICHHE B IENAX COePeKEHUS 3T0POBbsS M OKPYKAIOIIEH CPEIIbI;
dbopMHpOBaHHE YMEHHI yCTaHABJIMBATH CBSI3M MEXAY PpEAbHO HAOIIOJACMbIMH XHMUYECKHUMU
SBIICHUSIMA M TIPOILIECCAMH, MPOUCXOIAIIMMUA B MHKPOMHpPE, OOBICHATh MPUYHMHBI MHOTOOOPA3Hs
BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKKe 3aBHCHMOCTb NPHUMEHEHHUS
BEIIIECTB OT UX CBOWCTB;

IPUOOPETEHUS ONBITA MCIIOJIB30BAaHUS PA3JIMYHBIX METO/I0B M3YUYEHHUs BEIIECTB; HAOIOJIEHUS 3a UX
MpEBpaIlEHUsIMA TIPU TPOBEIECHUH HECIIOKHBIX XUMHUYECKUX HKCIEPUMEHTOB C HCIIOJIb30BAaHUEM
1a00paTOPHOTO 000PYAOBAHUS U TPUOOPOB;

YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUSIX, 0XKOTAaX W JIPYTUX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JTA00OPaTOPHBIM 000pYI0OBaHUEM;

CO3JIaHME OCHOBBI 1Tl ()OPMHUPOBAHUS UHTEPECA K PACIIMPEHHIO U YTITyOJICHUI0O XUMUYECKUX 3HAHUN
¥ BBIOOpa XMMHHW KakK TMPO(GHIHLHOTO MpenMeTa MpH Tepexojae Ha CTYINEeHb cpenHero (IOJHOTO)
obmero oOpa3oBaHus, a B JajbHeWlleM M B KauecTBe cdepsl CBoe MpodhecCHOHATIbHON
NesTeNbHOCTH;

(dbopMHpOBaHHE TPEACTABIEHUH O 3HAYEHWH XMMHUYECKOH HAayKH B PpEIIEHUH COBPEMEHHBIX
HKOJIOTUYECKUX NpobjeM, B TOM YHCIE€ B MPEIOTBPAIIEHUH TEXHOTEHHBIX M HKOJIOTHYECKUX
Katactpod.

Y4eHUK HAY4YUTCH:

OOBACHATH CYThb 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 MPUMEPaxX B3aUMOCBSA3b MEX/ly XMMHUEN U JPYTUMHU €CTECTBEHHBIMU HayKaMH;
pacKpbIBaTh Ha pUMeEpax MOJI0XKEHUs TEOPUN XUMHUUECKOro ctpoeHus A. M. Bytieposa;

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

COCTABIISITh CXEMY KJIacCU(UKAIIUN OPTraHUYECKHIX BEIECTB;

Ha3bIBaTh BEILECTBA 10 CUCTEMAaTUYECKON HOMEHKIIATYPE;

OTIPENIENIATh BUIbI U30MEPUH, TUIIBI XUMHUYECKUX PEAKIINA;

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

COCTABIISITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHTEJEH
uHbOpMalUU O CTPOCHUHU BEIIECTBA, €0 CBOWCTBAX M NMPUHAIJIEKHOCTH K ONpPEENEHHOMY KIIAcCy
COCITMHEHHI;

XapaKTepu30BaTh OpPraHUYECKHUE BEIECTBA IO COCTaBy, CTPOEHHIO U CBOWCTBAM, YCTaHABIUBATb
IIPUYMHHO-CJIEJICTBEHHBIE CBSA3M MEX/Y JAaHHBIMU XapaKTePUCTUKAMU BEILECTBA;

IIPUBOANUTH MPUMEPHl XMMUYECKUX PpEaKIHi, PacKpbIBAIOIIMX XapaKTepHbIE CBOICTBAa THIMYHBIX
IIPEJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEIIECTB C LENbI0O MX HIACHTUDUKALIMU U OOBACHEHMS
00J1aCTH MPUMEHEHHUS;

IIPOBOJIUTH PACUYETHl HA HAXOXAECHUE MOJEKYJSIPHOM (OpMysbl YIIeBOAOpoAa IO MPOAYyKTam
CTOpaHMsI U TI0 €r0 OTHOCHUTEIBHOW TUIOTHOCTH M MAacCOBBIM JOJSIM 3JIEMEHTOB, BXOISIIMX B €rO
COCTaB;

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

HCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU U XMMHUYECKHX CBOMCTBAX BEIECTB JJIs UX 0€3011acHOr0o
MIPUMEHEHHS B IPAKTUIECKOH EATETHHOCTH,

NPUBOANTH TPUMEPHI TMPAKTHYECKOTO HWCIOIB30BAHUS TPOMYKTOB TMEepepadoTku HehTH W
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYIISIPHBIX COCIMHEHWH (MTOJMATUICHA, CHHTETHYECKOTO Kaydyka,
alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OIIBITHI TI0 PACIIO3HABAHWIO OPTraHMYECKUX BEHIECTB (TJIMIEPUHA, YKCYCHOH KHCIIOTHI,
HETpeeTbHBIX JKAPOB, TIIIOKO3BI, Kpaxmaia, OEJIKOB) B COCTaBe IMHUIIEBBIX NPOIYKTOB H
KOCMETHYECKHUX CPEJICTB;

BIANETh TpaBWIaMH W npuémMamu 0Oe30macHO paboThl € XWMHUYECKHMH BEIISCTBAMH H
1a00paTOPHBIM 000pPYI0BaHHEM;

MPOBOJIUTh PACUYETHI HA HAXOXKICHUE MOJEKYJSPHOW (OPMYIBI YIIIEBOAOPOAa IO MPOAYKTaM
CrOpaHMsl U MO €ro OTHOCHUTENBHOM IUIOTHOCTH M MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSAIIMX B €ro
COCTaB;

BJIAJIETh MpaBUIaMU 0€30TMacHOTO OOpaIIeHUs] ¢ €IKUMH, TOPIOUYUMH U TOKCHYHBIMHU BEIIECTBAMH,
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 VIHTepHeTa, HayuyHO -NOMYJISIPHBIX CTAaThsX
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C TOYKHU 3pEHUSI ECTECTBEHHO -HAyYHOW KOPPEKTHOCTH B 11X BBISIBICHUS OIIMOOYHBIX CYKJIEHUHN U
(dbopmHpoBaHUs COOCTBEHHON NO3HIINY;

NPEJCTAaBIATh IyTH PpEHICHUS TJI00aJbHBIX MpOoOJieM, CTOSAMIMX TIepell YeJIOBEYEeCTBOM
(9KOJIOTUYECKUX, IHEPIeTUUECKUX, CHIPbEBBIX), U POJIb XMMHHU B PEILIEHUHU 3TUX MPOOIEM.

YuyeHuk MOJYYUT BO3MOKHOCTb HAYYUTHLCH

00BACHAMb 83AUMHOE GNUAHUE AMOMO8 OpY2 HA Opyed U HA C8OUCMBA MOJIEKY]L 8 UelOM,
U320MABIUBAMb UAPOCMEPICHEBIE MOOCTU MOAEKYIL,

Haxooums Gopmyny eeuiecmsa 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,

COCMABIsMb YPAGHEHUsL PeaKyuu OKUCIeHUsl, OPOdICeHUsl, 2UOPUPOBAHUS, dImepeduKayuu;
00bACHAMb ampomepHbvle C8OUCMEA AMUHOKUCTIOM,

00bACHAMb CIMpoeHUe NeNMUOHOU CB53U

npueoOUmMb  NPUMEPbl  Peakyull, NOOMEEPHCOAOWUX — CYUWECMBOBAHUE  B3AUMOCEAZU  MENHCOY
OCHOBHBLIMU KIACCAMU OP2AHUYLECKUX BeUyeCmB;

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

onpeoensims NPUHAONEHCHOCHb OP2AHUYECKUX Beujecme K OOHOMY U3 U3YYEHHBIX KIAACCO8/SpYNn.
V211e6000p00bl, CRUPMbL, AlbOe2UObl, KAPOOHOBbLE KUCIOMDbL, JHCUPBL, V211e800bl, AMUHDL.

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 8eleCmE HA OCHO8E UX COCMABA U CIMPOEHUsL,

npooouUms  1aO0OPAMOpPHLIE  ONbIMbL,  XAPAKMEPUIYIOWUE CEOUCMBA  CRUPMOS,  Alb0e2U)08,
KapOOHOBbIX KUCIOM, HCUPOB, OENK08,

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 00PAWAMBCSL C BEUECMBAMU 8 NOBCEOHEBHOU JHCUSHU,

0CO3HABAMb HEOOXOOUMOCMb  COONOOEHUS. NPABUNL  IKOJOSUYECKU 0e30NACHO020 NOoBedeHUs 6
OKpYHCaroufeli nNPUPoOHoll cpeoe;

NOHUMAMb CMBICT U He0OX00UMOCHb COON0OEHUsL NPEONUCAHULL, NpedliazaemblX 8 UHCMPYKYUSIX NO
UCNIONIL30BAHUIO IeKAPCME, CPeOCm8 ObIMOBOU XUMuUU U op.;

UCNOIBb3068aMb NPUOOPEMEHHBIE KNIOUeBble KOMNEMEeHMHOCMU NPU 8bINOJIHEHUU UCCTIe008AMENbCKUX
NPOEKMO8 NO U3YUEHUIO CEOLCME, CNOCOO08 NONYUEHUsL U PACNO3HABAHUS e eCE;
PAa3sueams KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YS CPeoOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKQuyuu npu pabome ¢ meKcmamu Y4eOHuKa U OONOJHUMENbHOU JUmepamypou,
CHPABoOUHbIMU  MAOIUYAMU, NPOSAGISIMb 20MOBHOCMb K VEANCEHUNO UHOU MOYKU 3PEeHUsl npu
00CydHcOeHUU pe3yTbMAmos GblNOJHEHHOU pabomul;
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—  00beKmueHo oyeHusamv UHGOPMAYUIO O Gewecmeax U XUMUYeCKUX npoyeccax, KpumudecKu
OMHOCUMbCA K NCeBOOHAYUHOU  UHDOpMayuu, HedoOpOoCcoBeCmHOU  pekiame, Kacarowelcs
UCNONIL30BAHUSA PA3NUYHBIX 8EULECTNG;

—  Op2aHU308bIBAMb U OCYUECMBEIAMb NPOEKmbl N0 UCCIe008AHUI0 CBOUCMSE Geuecms, UMEerouUx
8adICHOE NpaKmuyeckoe 3HayeHue.

3. OueHka J0CTHKeHHs VIAHUPYEMBbIX Pe3yJIbTAaTOB OCBOEHHs Y4eOHOH MPorpaMmbl

PesynbraThl 00ydeHHS XHMHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadyaM MpeaMera M
TpeOOBAHUSAM K €T0 YCBOCHHUIO.

PesynbraTel 00y4yeHHs OLIEHUBAIOTCS MO MATHOAIBHOW cucteme. Ilpu oLieHKe yYUTBIBAIOTCS
CJIEYIOIINE KaYECTBEHHbBIE II0KA3aTEIN OTBETOB:

1. rmyOuHa (COOTBETCTBHE M3YYEHHBIM TEOPETUUECKUM 000OIIECHUSIM);

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

3. moxHoTa (coOTBETCTBHE 00BEMY MPOrpaMMbl M MHPOpPMAIINK YIEOHUKA).

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

Cy1iecTBeHHbIE OIIMOKM CBfA3aHbl C HEJOCTATOYHOM TINyOMHOM M OCO3HAHHOCTHIO OTBETA
(HampuMmep, YUYEHUK HENpPaBWIBHO YKa3all OCHOBHBIE IPU3HAKU IOHATHH, SBJICHUH, XapaKTepHBIE
CBOMCTBA BEIIECTB, HENPABUWIBHO CHOPMYJIUPOBANT 3aKOH, MPaBWJIO U T.I. WIM YYEHUK HE CMOI
IPUMEHUTh TEOPETUYECKUE 3HAHUA JJs OOBSCHEHUS U TMpeACKa3aHUs SBJIEHUM, YCTaHOBJICHUS
MIPUYMHHO-CJIEICTBEHHBIX CBSA3€H, CpaBHEHHS U KJIacCU(DUKALIUU SBICHUH U T. 11.).

HecymecTBeHHble OHIMOKM ONPEIENSAIOTCS HEMOJHOTOM oTBeTa (Hampumep, YHyLIEHHE U3
BUJa KaKoro-nmM0o HexapakTepHOro (akrta MpH ONUCAHWU BellecTBa, mpouecca). K HUM MOXHO
OTHECTH OTOBOPKH, OMMCKH, JOMYIIIEHHbIE 10 HEBHUMATEIBbHOCTH (HalpuMep, Ha J1Ba U 0oJiee ypaBHEHUs
peaxkuuii B IOJHOM HOHHOM BHUJE JIOMYyIIeHa O/1HA OINOKa B 0003HaYeHHUH 3apsia UOHA).

PesynpraTel 00y4eHHs TMpPOBEPAIOTCS B MPOLECCE YCTHBIX M MHCbMEHHBIX OTBETOB
yYaluxcs, B pe3yJbTaTe MCCIEN0BATEIbCKON U NMPOEKTHOW NEATEIbHOCTH, a TAKXKE MPHU BBITOJHEHUH
UMHU XUMHYECKOTO SKCIIEPUMEHTA.

Ounenka «5» - OTBET MOJHBIA M NpPaBUJIbHBI HAa OCHOBAaHUM H3YYEHHBIX TEOPHi; MaTepual
U3JI0)KEH B ONPEICIIEHHON JIOTMYECKOW IIOCIIEOBATEIbHOCTH, JIMTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSITEIIbHBIH.

Ounenka «4» - OTBET MOJHBIA M NpPaBUJIbHBI HAa OCHOBAaHUM H3YYEHHBIX TEOPHi; MaTepual
U3JI0)KEH B OINPEIEICHHOM JIOTMYECKOM IIOCIEN0BAaTEIbHOCTH, MPU OITOM JOIYIIEHBI J1BE-TPU
HECYIIIECTBEHHbIE OIIMOKH, UCTIPABICHHbIE IO TPEOOBAHUIO YUUTEIS.

Ounenka «3» - OTBET MOJIHBIM, HO NpPHU 3TOM JOMyIIEHa CYIIECTBEHHas OIIMOKA WM OTBET
HETIOJIHBIN, HECBSI3HBIM.

Onenka «2» - mpu OTBeTe OOHApPY)KEHO HEMOHUMAaHHE Y4YallUMCs OCHOBHOIO COJIE€p>KaHUs
yueOHOro Marepuana WId JOMYILIEHbl CYIIECTBEHHbIE OMIMOKH, KOTOpbIE Y4YalIUiics HE MOXKET
UCHPAaBUTh MPHU HABOASIIUX BOMPOCAX YUUTES.

Ouenka «1» - OTCYTCTBHE OTBETA.

OneHka IKCNepUMEeHTATbHbIX YMEHU

OrneHka CTaBUTCS] HA OCHOBAHWHU HAOJIOIEHUS 3 YUYalllUMCS U TUCbMEHHOI0 OTYeTa 3a padoTy.
Ouenka «5» - paboTa BBIIIOJIHEHA MMOJTHOCTHIO U MPAaBUIIBLHO, ClI€JaHbl IPaBUIIbHbIE HAOTIOACHUS
Y BBIBOJIbI; DKCIIEPUMEHT TPOBENEH IO IJIaHy C Y4YETOM TEXHUKHU Oe30MacHOCTH U MpaBui paboThI
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C BeIleCTBaMM M 000pYIOBAHUEM; IIPOSIBIEHBl OPraHU3allMOHHO-TPYAOBbIE YMEHUs (IIOJAEPKUBAIOTCS
qucToTa pabodero Mecra W MOPSIOK HA CTOJIE, 9KOHOMHO HCIIOJIB3YIOTCS PEAKTUBBI).

Ounenka «4» - pabora BBINOJIHEHA NPABUIBHO, CJHEJNaHbl MpaBWIbHBIE HAONMIOJACHUA U
BBIBOJIbI, HO TIPH 3TOM AKCIEPUMEHT IPOBEACH HE MOJHOCTHIO I JOMYIICHBl HECYIIECTBEHHbIC
omuOKu B paboTe ¢ BellecTBaMu U 000pyA0BaHUEM.

Ounenka «3» - paboTa BBIOJHEHA NPABWIBHO HE MEHEE YEeM HAlOJIOBUHY WM JONYIIEHA
CYLIECTBEHHAasl OIIMOKa B XOAE OKCIEpUMEHTa, B OObSICHEHHMH, B OQOpMIIEHMM DPAOOTHl, B
COOJIFOJICHUM IIPaBMJ TEXHUKH O€30MacHOCTM Ipu paboTe C BelecTBaMH U 00OpYyJIOBAaHUEM,
KOTOpasi UCHpPaBIIAETCS MO TPeOOBAHHUIO YUMUTEIIS.

Ouenka «2» - nonyimeHsl B¢ (1 Ooiyee) CyIIeCTBEHHBbIE OIIMOKM B XOAE JKCIEPHUMEHTA, B
o0bsicHeHUH, B opopMiIeHHH paboOTHl, B COONIONECHUM MpPaBUJI TEXHUKM O€30MacHOCTH NpH paborte C
BellecTBaMM U 00OpyJOBaHUEM, KOTOpbIE YyYalllUHCS HE MOXKET HCIPAaBUTh AK€ MO TPEeOOBAHUIO
YUUTEIIS.

Ouenka «1» - paboTa He BBIIIOJHEHA, Y yUYalllerocst OTCYTCTBYIOT 3KCIIEPUMEHTAIbHbIC YMEHHUS.

Onenka yMeHHMH peliaTh IKCIIEPUMEHTAJbHBIC 32124

Onenka «5» - IUIaH pelICHUS COCTABJICH MPABUIBHO; MPABUIBHO OCYLIECTBICH MOAO0D
XUMHUYECKUX PEaKTUBOB U 000PYA0BaHUS; JaHO MOJHOE O0OBSCHEHUE U C/IENIaHbI BHIBOJIBI.

Ouenka «4» - IUIaH pEUIEHUS COCTaBJICH MPABWIHHO, MPABUIBHO OCYHIECTBICH MOAOOD
XUMHYECKHX PEAaKTHBOB W OOOPYIOBAaHWS, MPH 3TOM JOINMYIICHO HE Ooyiee ABYX HECYIIECTBEHHBIX
OIINOOK B OOBSICHEHUH U BHIBOLAX.

Onenka «3» - IUIaH PENICHHS COCTaBICH MPABUIBHO, MPABWIBHO OCYIIECTBICH  IOA00D
XUMHUYECKUX PEaKTHBOB M O0OpYJIOBaHHS, HO JIOMyIIEHa CYIIECTBEHHAs OMMOKAa B OOBSACHEHUU U
BBIBOJIAX.

Ounenka «2» - gomnymnieHsl 1Be (M Ooliee) CyIIeCTBEHHbIE OIIMOKKA B TUIAHE pEHICHHS, B
noadope XUMUYECKUX PEaKTHBOB U 000PYOBaHMUsS, B O0BSICHEHUH U BHIBOJIAX.

Ouenka «1» - 3a1aua He pelleHa.

OleHKka YMeHH# pelaTh pacyeTHbIE 321a91

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

paIMoHaIBHBIM CIIOCOOOM.
Ouenka «4» - B JJOTUYECKOM pPACCYXKJIEHHMM M PEIIEHWH HET CYHIECTBEHHBIX OIIUOOK, HO
3a/laya pelleHa HepalmoHaIbHBIM CIIOCOOOM WIIH OMYIIEHO He OoJiee ABYX HECYIIIECTBEHHBIX OIIHUOOK.
Onenka «3» - B JIOTHYECKOM pACCY>KICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CYIIIECTBEHHAsI OMIMOKAa B MAaTEMaTHYECKUX pacueTax.
OueHka «2» - UMEIOTCS CYIIIECTBEHHBIE OMIMOKH B IOTUYECKOM PACCYKACHUU U PEIICHUH.
Ouenka «1» - 3aaya He penieHa.
O11eHKa MM CbMEHHBIX KOHTPOJbHBIX pPadoT

Ouenka «5» - OTBET MOJIHBIN U MPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

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 BBHIIOTHEHAa MEHEE YEM HAIMOJOBUHY WU COAEPKHT HECKOIBKO
CYIIECTBEHHBIX OIINOOK.

Ouenka «1» - paboTa He BBITIOJIHEHA.

[Ipy ouLEeHKEe BBIOJHEHUS MUCHBMEHHOW KOHTPOJIBHOW paboThl HEOOXOIMMO YUYUTHIBATH
TpeboBaHus eAMHOTO OphorpaduIecKoro pexruma.
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OneHka 3a WTOTOBYIO KOHTPOJIbHYIO pPa0OTy KOPPEKTUPYET MpealIecTBYIOIIME OLIEHKH 3a
YETBEPTh, MOTYTOAUE, TO/.
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4, KanengapHo-remaTuyeckoe mJIaHMPOBAHUE M0 XMMHUM € ONpe/ie/ieHueM OCHOBHBIX BU/I0B JIeSITeJIbHOCTH 00y4armmXxcs (0a30BbIid

ypoBenb 10 kiacc)

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

yYpoOKa 1o MJIAHY paxr

Beenenune

IToBTOpEHME.

TpeOoBaHUs TEXHUKHU

0€30MacHOCTH IIpU IToBTOpEHNE OCHOBHBIX Texymui KOHTPOJIb

MIPOBEACHUU TpeboBanuii Th. PaboTa ¢ (ycTHBIi ompoc,
1 XUMHYECKOT0 pa3aaTOYHBIM MaTEPUATIOM. IpoBepKa 09

skcriepumenTa. [lepBast | PazrajpiBanue KpoccBOpPIOB U WHMBHIYyaJIbHBIX

MEIUIMHCKAs TIOMOIIb | peOyCoB. pabor).

MIPU XUMUYECKHUX

OXKOTax M

OTpaBIICHUSIX.

Tema Nel.

Ocobennoctu

3J1eKTPOHHOI0

CcTpoeHus, PaGora ¢ paznaTouHbiM ®ponTankHas 6ecena

XHMHUYECKHX CBOCTB | MaTepualioM, COCTaBJICHHE 0 U3YYEHHOMY
2 U CIOCO00B KOHCIIEKTa, peIICHUE U aHAJIN3 MaTepuany, Mposepka | oo Mpeserrrats (MKT).
1) MOJTy4eHHs XMMHAYECKHX 33/1a4, padoTa B WH/IMBHTy aJTbHBIX

yrieBoaopoaos (10 rapax CMEHHOI'O COCTaBa. pabor.

yac). [ToBropeHnue.

DIEKTPOHHOE U

MIPOCTPAHCTBEHHOE

CTpOCHHE aTKaHOB U

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

CriocoOsl MoJTy4eHus u
MIPUMEHEHHE AJTKAHOB
Y IUKJIOATKAHOB.

MaTepHaiOM, COCTaBIICHUE
KOHCIIEKTA, COCTaBJIECHUE
TaOJIULIBI.

[ToBTOpEHME.

Pazpabotka anropurma

®ponranbHas 6ecena

JlaboparopHas paboTa:

. COCTaBJICHHS Ha3BaHUUN U30MEPOB | [0 U3yUYEHHOMY MOCTPOCHUE
4 XuMHYecKue cBOMCTBa
BELIECTB, IOCTPOCHHE MmaTepuaiy, nposepka | 09 [IAPOCTEPIKHEBBIX
3) aJIKaHOB U
IapOCTEPIKHEBBIX MOJIEKYJI WHIUBHUIYaJIbHbBIX MOJIEKYJI H30MEPOB
LUKJIOAJIKAHOB.
M30MEPOB BEIIECTB. pabor. BEIIIECTB.
IToBTOpEHME. TepmunosOrnyeckui
CocraBiieHHE CTPYKTYpPHBIX
5 DNEeKTPOHHOE U o JTUKTAHT.
OpMYyJI Ha OCHOBE Ha3BaHUs
IIPOCTPAHCTBEHHOE pMY [Ipoepounas pabora. | 10 [IpezenTanus (UKT).
4) YIJIEBOIOPOOB, paboTa B mapax
CTPOCHHE AJIKEHOB U «I"omonoru u n3omepsl
CMEHHOI'0 COCTaBa.
AJIKMHOB. AJIKAaHOBY.
IIpakTHyeckas
5 CrnocoOs1 montyuenus u | OTBETHI Ha BOIIPOCHL, paboTa ¢ 0 padoraNel:
TYET 1O
[IPUMEHEHUE AIKEHOB | KApTOUYKaMU, COCTaBJIEHUE . 10 «Ilonyuyenue sTuneHa u
(5) . . HpaKTHYECKO# pabore.
Y QJTIKWHOB. YpaBHEHHUH PEaKIIUi. U3yUYeHHE ero XUMHUECKUX
CBOMCTBY.
Texkymui KOHTpOJIb
7 Xumuueckue Pazpabotka anroputma pemienus | (yCTHBIN orpoc,
(6) CBOWCTBA aJKEHOB U 3ajJa4, pelieHue 3a/1a4 B IpyMnmax, | MpoBepKa 10 IIpesenrtanus (UKT).
AJIKMHOB. aHaJIN3 peIIeHus. WHIMBHUIYaJIbHBIX
pabor).
DNEeKTPOHHOE U ®poHTanpHas Oecena
8 MPOCTPAHCTBEHHOE PazpaboTka anroput™ma pemeHusi | Mo U3yu4eHHOMY
) CTPOEHHE TUEHOB, 3aja4, pelieHue 3aad B TpyImax, | Marepuany, mpoepka | 10 [IpezenTanus (UKT).
MIOJIy4E€HUE U aHaJN3 peIIeHus. WHIUBUAYTBHBIX
XMUMUYECKHE CBOUCTBA pabor.
9 ONEKTPOHHOE U Pazpabotka anroputma pemenus | Tekymuit KOHTPOJIb
P P p P y . P 10 [IpesenTanus (UKT).
(8) IIPOCTPAHCTBEHHOE 3ajJay, pelieHue 3a1a4 B rpymnmnax, | (yCTHBIN orpoc,
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CTpoeHHe OeH301a U
TOJIyOJ1a.

AHAJIN3 PCUICHUA.

poBepKa
UHAUBUAYAJIbHBIX
pabor).

CriocoOsl Mosty4eHus u

PaGora B rpynmnax cMeHHOTO

®ponranbHas 6ecena
10 U3YYCHHOMY

10
) XMMHYECKHE CBOWCTBA | COCTaBa, aHAJIM3 PEIICHUs 3a/1a4, | Marepuaiy, nposepka | 11
OeH30I1a ¥ TOJIyOIa. OTBEThI Ha BOIIPOCHI. VHIMBUAYaJIbHBIX
pabor.
O6o006menne Pazpabotka anroputma penieHus
11(10) | marepuaina, pemicHue 3ajJiay, peleHue 3a1a4 B rpynnax, | [Iposepounas paGora. | 11 [IpezenTanus (UKT).
3ajau. aHaJIU3 PEeLICHHUS.
Tema Ne2 Pewenue
KOMOUHUPOBGAHHBIX U
pacuemuulx 3a0au
(Suac) Pemenue 3agau Tekyuuii KOHTPOJIb
12 Ha YCTaHOBJICHUE Pa3paborka anropurMa pemenusi | (yCTHBIN OIpoc,
(1) MOJIEKYJISIPHOM 3a/1a4, peleHne 3a/1a4 B IpyIIax, | IpoBepKa 11 [IpezenTtanus (UKT).
(hopMyIIbI BEllleCTBA IO | aHAJIU3 PELICHUS. WH/IMBHTy aJIbHBIX
MacCOBBIM J0JSIM pabor).
3JIEMEHTA, TNIOTHOCTH
WM OTHOCUTEJBHOM
IJIOTHOCTH BELIECTBA.
Pemenne 3anay Ha .
Texkymui KOHTpOJIb
YCTaHOBJICHHE .
. Pa3pabotka anroputma pemenust | (yCTHBIHM oIpoc,
13 MOJIEKYJISIPHOM
3a/1a4, peleHne 3a/1a4 B IpyIImax, | IpoBepKa 11 [IpezenTanus (UKT).
2 (bopMyJIBI BEIIECTBA IO
aHaJIU3 pelIeHHUS. WH/IMBHTy aJTbHBIX
W3BECTHBIM MPOYKTaM
pabor).

pCaKkIuu.
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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 3agay 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 pemeHusi | Mo U3y4eHHOMY
17 OpP2aHUYeCcKol 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, oixy4deHue stwieHa | Order o
. 01 STUJIEHA U €ro OKHCIIEHHE
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).

Knaccudukanus

KHUCIIOPOACOAEPIKAIINX

OpraHUYEeCcKuX

COCIMHEHUM.

CpaBHeHue Texkymui KOHTpOJIb
21 3JIEKTPOHHOTO OTBeTHI Ha BONIPOCHI, paboTa C (ycTHBII ompoc
@) CTPOCHHUS U CITIOCOO0B | pa3aTOYHBIM MAaTEpPUAJIOM, 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 padore.

paoomaie3:
«XUMHYECKUE CBOUCTBA

TIIMIepUHA. 3TaHOJIA U TJIMIEPUHAY.
TepMUHOTOTUYECKHI
CpaBHeHue
JTUKTaHT.
ANEKTPOHHOTO 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. . PaKTHYECKOH paborte. STHJIOBOTO CIIUPTA U
€ro XUMHUYECKUX CBOMCTB.
U3YYEHHUE €r0 XUMUYECKUX
CBOICTBY.
CpaBHeHue .
Texkymui KOHTPOJIb
AJIEKTPOHHOTO B
(ycTHBIH onpoc,
25 CTpoeHus peiebHbIX | PaboTa ¢ pa3naToyHbIM
poBepKa 02
(6) 1 HEeTIPeIeITbHBIX MaTepHUaIOM.
WHIUBUAYTBHBIX
OJTHOOCHOBHBIX
pabor).
KapOOHOBBIX KHCIIOT.
XUMHUECKHE CBOMCTBA .
Texymmii KOHTPOJIb
U TIOJTyuyeHHe .
(ycTHBIH onpoc,
26 MpeieabHBIX U Pabora ¢ paznaTouHbIM
MpOBEpKa 03 [Ipesenramnus (UKT).
(7) HETpeIeTbHBIX MaTepHaJIOM, pPEIICHUE 3a/1a4.
WH/IMBHTy aJTbHBIX
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 3amay 1o Ka4ueCTBEHHBIX PEAKIIUN KJIaCCOB Ortuer 1o 04 3aga4. PacrosHaBanue ¢
9) TEME. KHCJIOPOJICOACPIKAIITUX MpaKTUYECKOU pabdoTe. [IOMOIIBI0 KAYECTBEHHBIX
COCTMHEHUM. peaKIuii KJIaccoB
KHCIIOPOICOACPKAIIIX
COCTUHEHUN.
TepMuHOIIOTUYCSCKUI
29 O06006111eH1E Pemenne 3amau u nemnoyex p
N JIUKTaHT. 04
(10) MaTepHaa. [IPEBpAILCHHIA.
[TpoBepounas padora.
Tema Ned
TI'enemuueckan
63aUMOCEA3b MEHCOY
®poHTtansHas Oecena,
Knaccamu OTBeTHI Ha BOMPOCHI, paboTa ¢
30 MpOBEpKa
opzanuuecKux pa3iaTOYHBIM MaTEPUATIOM, 04
1) . | MTHIMBUIYAIbHBIX
seeugecme (Suac) pELIECHHE 1EMOYEK MPEBPAIICHUN. 5
a0oT.
I'enernueckast cBA3b p
MEXIy
YTJIEBOIOPOAAMHU.
®ponTanpHas Oecena,
I'enetnyeckas cBA3b OTBeTHI Ha BOMPOCHI, paboTa ¢
31 IIpOBEpKa
MEXITY pa3iaTOYHBIM MaTEPUATIOM, 04
@) . | MTHIWBUIYAIbHBIX
YTJIEBOJIOPOIaMH. pereHue 1enoYeK MpeBpaIIeHUN.
pabor.
I'eHeTnueckas cBA3b ®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 XUMUYECKUX CBOICTB.
KHCIIOPOJICOAEPKAIIUMHI pabor. STUJIOBOTO CIIUPTA U
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COEITHEHUSMU. U3YYCHHE €r0 XUMHYCCKUX
CBOMCTBY.
B3anMocBsI3b MexXI
Y HTorosas HTorosasn
TII€BOAOPOIAMH U
33(4) y p JIUATHOCTHYECKAS 05 JIUATHOCTHYECKAS
KHCJIOPOJICOIePIKAITUMHU
paodora. paodora.
COEIMHEHUAMU.
®dpoHTanpHas Oecena,
Pemrenue 3amay v nenovyex
34 Hrorosoe o6o0uieHne . poBepKa
MIpEeBpaIleHH, pa3raibIBaHNe 05
(5) MaTepHara. WHIUBUIYATbHBIX
KPOCCBOP/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
MepONpUsITHSA
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5. PecypcHoe o0ecnieyeHne MporpaMmmbl
OcHoBHasi IuTeparypa:

VYueOHuk «Xumus 10 » Pymsuruc I'.E ®enpaman @.I°. «IlpocBeuienue»
HMunaxtuueckuit marepuan 10-11 knacc. Xumus. Paneuxuit A.M. UznatensctBo «IIpocsemnienue

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 kimacchl mo yueOHHUKaM
Pymsuruca I'.E., ®enpamana @.I". Bonrorpax: Yuurens, 2009 TI'apa H.H. Xwumusa. Ypoku B 10
kiacce. M.: [Ipocsemenne, 2009r.
Bonosuk B.b., Kpyreukas E.JI. Opranuueckas xumus. YnpaxsHeHus u 3agauun C-110: usap. A.
Kapnaxosa 2010r.
I'apa H.H. Xumus. Ypoku B 10 xnacce. M.: [Ipocsemenue, 2009r.
Pynsuruc I'.E., ®enpaman @.I". « Xumus 10». M.: [Ipocsemenue, 2009r.
Xomuenko N.I'. Coopuuk 3a7a4 o xumun Juis noctynatomux B BY3e1 M: «Hosast BoiaHay», 2009r.

HNuTepHeT-pecypcebi:

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 XMUMHUH)
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 11s Bcex: WIUTIOCTPHUPOBAHHBIC MAaTEPUAIIBI TIO OOIICH,

OpPTraHUYeCKON U HEOPTaHHMUYECKOW XUMUH )

http://schoolchemistry.by.ru (IIkonbpHas XUMHs)

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

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



