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IlosicHuTeILHAA 3aMHCKA

YuyeOHasi mporpaMMa Mo XMMHH COCTaBjieHa Ha ocHOBe delepaibHOTO KOMIIOHEHTa rOCY/IapCTBEHHOTO CTaHJapTa CpelHero ooiiero oopasoBaHusl,
IPUMEPHOM MPOrpaMMbl OCHOBHOTO o00Iiero oOpa3oBaHus Mo XuMuM U aBTOpckod mporpammbl O.C.I'abpuensna, cootBeTcTByMOUIeH DenepalibHOMY
KOMIIOHEHTY rOCYAapCTBEHHOTO CTaHaapTa o0uiero oopa3oBanus U AonyiieHHo MuHucTepcTBoM 00pazoBanus U Hayku Poccuiickoit denepanuu.

[Iporpamma peanuzyercs Ha ocHOBe Y MK

1. Xwumus. 10 knacce. ba3oBelil ypoBeHb: yueOHUK A1t o0ieo0pazoBarenbubix yupexaeanit/ O.C. I'abpuensn. — M.: [Ipoda, 2015.

2. Xwumwus. 11 knacc. ba3oBbiil ypoBeHb: yueOHUK [1st 00meoOpa3oBaTenbHbIX yupexaenuit/ O.C. Tabpuensa. - M.: Ipoda, 2015.

3. Xwumms. 10 xnacc. ba3oBelil ypoBeHb: yueOHUK i oOmieoopazoBarensHbix yupexaenui/ O.C. I'abpuensn., U.I.Octpoymos, C.A.CnagkoB — M.:
[Ipoceemenue, 2019.

4. Xwumus. 11 knacc. ba3oBblil ypoBeHb: yueOHUK Ut 001eo0pazoBarensHbix yupexaenuil/ O.C. T'abpuensn., M.I.Octpoymos, C.A.CnaakoB — M.:
IIpocsemenue, 2019.

5. Tab6puensn O.C. IIporpamma kypca xumun s 8 — 11 kimaccoB 061eo0pa3zoBaTeNbHBIX yupexaeHuil, - M.: [Ipoda, -2015 r.;

JlanHast mporpaMma KOHKPETU3UPYET CoJiepKaHue CTaHaapTa, Ja€t pacnpeeneHnue y4eOHbIX YacoB 0 pa3jieiaM Kypca, MOoCcie0BaTeIbHOCTh H3YUeHUs
TEM H Pa3eIiOB ¢ YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTHKH y4eOHOTO TIPOoIecca, BO3PACTHBIX OCOOCHHOCTEH yuanuxcs. B mporpamme
orpeeiéH MepeueHb JEMOHCTPAIIHA, TA0OPATOPHBIX OIBITOB, MPAKTUYCCKUX 3aHATHA M PACYETHBIX 3a7ad. B aBTOPCKYIO MporpaMMy BHECEHBI CIICIYIOIIHE
M3MCHCHUS:

1. YBeauueHO YHCIIO YaCOB HA U3YYCHHUE TEM:
-No 1 «YrneBomopoasl ¥ UX MPUPOAHBIE UCTOUHUKM» 0 11 "acoB BMecTo 8 (M3 HUX 2 Yaca BBIJIEJICHO Ha pelIeHUE 3a/1ad Ha BBIBOJ XUMHUYECKHUX (hopmyI
OpPTaHUYECKUX BEIIECTB);
2. YMeHBIIEHO YHCIIO YaCOB Ha U3yYCHHE TEM:
- No 4 «A3oTcoaep:kaiive opraHu4ecKie COSAMHEHHSI M MX HaX0XKJIEHUE B )KUBOM IPUPOJIe» 10 S BMECTO 6 4acoB 3a CUET UCKITIoUeHus pa3aena « HykienHoBbie
KHCJIOTBI», TaK KaK 3TOT pa3zael oTcyTcTByeT B O0s3aTeIbHOM MHHIMYME COZICPKAHHS OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM;
- No 5 «buonorndeckn aKTUBHBIC OPTaHUYECKHIE COSAMHECHUS JI0 2 9acOB BMeCTO 4, Tak Kak 3Ta TeMa B O0s3aTeTbHOM MHHIUMYME COJICPIKaHUS MPOITHUCaHa
KYpPCHBOM, a 3HAYUT, HEC BHECEHA B TPEOOBAHMS K YPOBHIO ITOATOTOBKH BBITYCKHUKOB.

Oco0oe BHIMaHHE yICICHO XHMHUECKOMY IKCIIEPUMEHTY, KOTOPBIH SBJISETCSI OCHOBOW (DOPMUPOBAHHSI TEOPETUICCKUX 3HAHU.

MecTo y4eOHOro npeamera B y4eOHOM IJIaHE

[Tporpamma kypca xumuu s odydaromuxcst 10 — 11 kmaccoB obmeodpazoBatenbubix yupexaeHuil (aBtop O.C. 'abpuensH) paccunTana Ha 2 roja,
KOTOpBIE BKIIOUAIOT 68 yueOHBIX YacoB U3 pacyera | yac B Helemro.

[Ipennaraemast mporpaMma npeaycMaTpuBaeT CIEAYIOIIYI0 OpraHU3alHIo Iporecca 00yYeHHs:



* 10 x1acc — 34 yacoB
¢ 11 kaacc — 34 yaca
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BpemeHnHnble paMkH 1 TeMbl pado4eii nporpamMmsbl Kypca xumuu 10-11ka

10 kmacc (344)

TeMmbl Koun4vecTBo yacoB | KoHTpo/IbHBbIE, MNpaKTHYECKHE
padoThI

Baenenue 1

Teopus cTpoeHus | 2

OpPraHMYECKUX COCAMHEHUN

YreBo1opoasl u ux | 11 K.p.Nel «¥YrneBonopoasi»

MPUPOJIHBIE HCTOUHUKH

Kucnoponconepxkamiue 10 KpNe2  «Kucnopoaconepxariiue

OpPraHMYECKHEe COCTUHEHUS OpPraHUYECKUE COCTUHEHUS

AzoTtcoaepkaiue 5 [IpakTuueckas pabota Nel:

OpraHUYECKUEe COCTUHEHUS «Unentudukanus OpraHUYECKUX
COEIMHEHUIN.

buonornuecku  akTuBHBIE | 2

OpPTraHUYeCKUEe COSTUHEHHS.

XUMUS U )KU3HbB.

HckyccTBeHHBIE u|l3 [IpakTruyeckas pabota Ne2:

CHHTETHUYECKHE TIOJTMMEPHI «PacriozHaBaHue  1lactMacc  H
BOJIOKOH.

PezepBHOE Bpems 1

11 kaacce (344)

Tembl KoanyectBo yacoB | KoHTpoJIbHBIE,  NpPaKTHYeCKHE
padoThI

Crpoenue aToma u|3

ITepnonnueckuii 3axon J[. 1.

Menpeneena

Crtpoenue BemiecTna 13 K/p Nel «Ctpoenue BemecTBay
I1/p Nel «Ilonyuenue, cobupanue u
pacrno3HaBaHHe ra3oB»

XVWMUYECKUE PEeaKIINH 8
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BemectBa, nx cBOMCTBa 10 K/p No2 «O06o0menne 3HaHUN TI0
Kypcy oO0I1el XUuMUun»
I/p Ne2 «Pemenue

SKCIIEPUMEHTAJIBHBIX ~ 33/lad  Ha
UICHTU(PUKAIUIO OPraHUYeCKUX U
HEOPraHWYECKUX COCAUHEHUIN.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 peaMeTa « XuMHS»

JIn4HOCTHBIE
B neHHoCcTHO-OpHEHTaMOHHOI chepe:
- poccuiickas rpaXJIaHcKasi UIEHTUYHOCTh, IATPUOTU3M, YyBCTBO T'OPJOCTH 32 POCCUHCKYI0 XUMHUYECKYIO HAYKY, TYMaHHU3M;
-OTBETCTBEHHOE OTHOILIEHHE K TPYAY, LEICYCTPEMIIEHHOCTb, TPYAOJIO0UE, CaMOCTOATENbHOCTh B NMPHOOPETEHWH HOBBIX 3HAHMM M yMEHHi, HaBBIKH
CaMOKOHTPOJISI U CAMOOLICHKH;
- YCBOCHHE MPaBWJI HHIUBHUIYAJIHHOTO U KOJUIEKTUBHOTO OE30MaCHOTO MOBEACHHS B UPE3BBIYAWHBIX CUTYAIMX, YTPOKAIOIMINX KU3HU H 370POBBIO JIIOCH,
NOHMMAHWE U NPUHATUE LICHHOCTH 310pOBOT0 00pasa KU3HH;
B tpynoBoii chepe:
- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AalibHEHIe 00pa3oBaTebHOM U POPECCHOHATBHON TPACKTOPHH;
B no3naBarensHoOI chepe:
- IEJIOCTHOE MUPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKU.
-YMEHHE YIPABIIATH CBOEH MO3HABATEIBLHOU JEATEIBHOCTBIO.
MeranpeamerHblie:
Buvinycknux donorcen:

- CaMOCTOSITENIbHO ONPENENATh IIeJId, CTaBUTh M (HOpPMYNIHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOW AEATEIBHOCTH M JKM3HEHHBIX CUTYalUSX;
- OpraHHU30BBIBATH 3¢ deKTUBHBIN MTOMCK pecypcos, HEO0XOIUMBIX JUIS JOCTHKECHHUS IIOCTaBJIEHHOU LIENH;
- CONOCTABJIATh MOJYYEHHBIN PE3yabTaT IEATENBHOCTH C IIOCTaBICHHOMN 3apaHee LENbIo; MCIIOJIb30BaTh PA3JINYHBIE MOJIEIBHO-CXEMATUYECKUE
CpeAcTBa Uil NPEACTABICHHUS CYLIECTBEHHBIX CBSI3€M M OTHOIIEHWH, a TakKe NPOTUBOPEUM, BBIABICHHBIX B HWH(MOPMAIMOHHBIX HCTOYHUKAX;
- BIIQJIETh YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYUYHBIMU CIIOCOOAMHU JESTEIbHOCTH: HAOJIOJICHHE, W3MEPEHHUE, SKCIIEPHUMEHT, Y4eOHOe HCClIeIOBaHUE,
IIPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUSA ( aHanmu3, MOJEIMPOBAHHUE) ISl M3YyYEHHUS PA3JIMYHBIX CTOPOH OKpY)KAIOIIEeW IeHCTBUTENBHOCTH,
- HCIOJB30BATh PA3JINYHBbIE MOJEIBHO-CXEMATHYECKHE CPEACTBA JUIsl NMPEICTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOLICHHWM, a TakKe MPOTHBOPEUMH,
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BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOYHHKAX; - BBIXOJIUTh 32 PAMKH y4yeOHOTro mpeamera
M OCYIIECTBIATH  IIeJICHANpaBIEHHBIH  MOMCK  BO3MOXKHOCTEH Ui IIMPOKOrO  TepeHoca  CpPeAcTB U CIIOCOOOB  JICHCTBHS,
-OCYIIECTBIIATH JI€JIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMHU (KaK BHYTpU 00pa30BaTeNIbHONM OPraHU3aINH, TaK U 3 €€ IpeaeIaMu),
noaouparh MapTHEPOB Ui JIEJIOBOW KOMMYHHKALIMM HCXOHIsS W3 COOOpaXCHWH pe3yJbTaTUBHOCTH B3aMMOJCHCTBHSA, a HE JHMYHBIX CHMIIATHI;
- TIPU OCYIIECTBJICHUH TPYNIIOBOH pabOThI OBITH KaK PYKOBOJUTEIEM, TaK M WICHOM KOMAaHJbI B pa3HbIX poJsiX (TeHepaTop HMICH, KPUTHK, UCHIOIHUTEID,
BBICTYTAIOLINMH, KCIIEPT U T.1.); -pa3BepHYTO, JOTMYHO ¥ TOYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM a1€KBATHBIX (YCTHBIX
Y IIMCbMEHHBIX ) A3bIKOBBIX CPEJCTB;

IMpeamerHbie
BoinyckHuK Ha 6230BOM YPOBHE HAYYUTCS:

- packpblBaTh Ha NpUMEpax poOjb XUMUU B (OPMHUPOBAHMM COBPEMEHHON HAy4YHON KapTHMHBI MUpPa U B MPAKTUYECKOW JESITENbHOCTH 4YEIIOBEKa;
- IEMOHCTPHUPOBATh HA MPUMEPAX B3AMMOCBA3b MEXKIY XUMHUEN U APYTUMHU €CTECTBEHHBIMU HAYKAMU;

-pacKpbIBaTh Ha puMepax MOJI0KEHUS TEOpUHU XUMHYECKOTO CTPOCHUS AM. byrneposa;
- moHUMaTh (pu3udeckuii cMbich [lepuonnyeckoro 3akona [I.M1.MeHnjeneeBa U Ha €ro OCHOBE OOBSCHITH 3aBUCUMOCTh CBOMCTB XUMHYECKHX JIEMEHTOB U
00pa30BaHHBIX UMM BEUIECTB OT AJIEKTPOHHOTO CTPOCHUS AaTOMOB; -
OOBSCHATH NPUYHHbI MHOT000pa3us BEILECTB Ha OCHOBE 001X MIPEICTABICHUM 00 ux cocTaBe u CTPOCHHUU;
- IPUMEHATD MPaBUIIa CUCTEMATHUYECKON MEXAYHAPOJHOM HOMEHKIIATyphl KaK CPEJICTBA PA3TUUYCHUS U UICHTHU(UKAIIMU BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;
- COCTaBIISITh MOJEKYISPHBIE U CTPYKTYpHBIE (OPMYIIBI OPraHUYECKHX BEIIECTB KaKk HOCUTENel MH(GOpMAallMUd O CTPOSHHH BEIECTBa, €0 CBOMCTBAX H
MIPUHAJIEKHOCTH K ONPENEIICHHOMY KJIacCy COEIUHEHHUI; -
XapaKTepPU30BaTh OPraHUYECKUE BEILECTBA II0 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATh IPUUYMHHO-CIIEIACTBEHHBIC CBSI3U MEXIY JaHHBIMHU
XapaKTEepPUCTUKAaMHU BEILIECTBA; - IPUBOJIUTH NMPUMEPHI XUMUYECKUX PEAKIUHN, PAaCKPBIBAIOIINX XapaKTEPHbIE CBOMCTBA
TUMHAYHBIX ~ TIPEJACTABUTENICH  KJIACCOB OPraHWYECKHUX BEHIECTB C I1EIbI0 WX HUJICHTU(DUKAIMK W OOBSICHEHUs OOJacTH TNPUMEHEHUS,
- IPOTHO3UPOBATH BO3MOKHOCTh IMTPOTEKAHUS XUMUYECKUX PEAKIIMI Ha OCHOBE 3HAHUI O TUIIAX XUMHUUYECKOM CBSI3M B MOJIEKYJIAX PEAr€HTOB U UX PEAKIIMOHHOU
CIIOCOOHOCTH; - UCTIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHUHN M XUMHUUYECKHX CBOMCTBAX BEIIECTB JjIsl 0€30MacHOr0 MPUMEHEHUS B
MIPAKTUYECKOU JAEATEIbHOCTH; -
MPOBOJIMTH OIBITHI 10 PACTIO3HABAHUIO OPTAHMYECKUX U HEOPTraHMYECKHUX BEIIECTB -BIa/IeTh MPAaBUJIAMH U MIpHeMaMu 0€30MacHOi pabOThl ¢ XUMHUYECKHUMHU
BEIIeCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHEM; - YCTaHaBJIUBAaTh
3aBUCHUMOCTBH CKOPOCTH XMMHYECKOH PEaKIIUU U CMEIICHHUSI XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DAKTOPOB C IENbIO ONPEACTCHIUS ONTUMATbHBIX YCIOBUN
MPOTEKAHUS XUMUYECKHUX TPOLIECCOB; - IPUBOJUTH IPUMEPHI
OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX peakuuii B pUpoJIe, MIPOU3BOJACTBEHHBIX nporeccax u KU3HENEATEIBHOCTH OpraHu3MOB;
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- TPUBOAWTH TNPUMEPHl XUMHUYECKHX pPEaKIUil, pPacKphIBAIOIIMX OOIIME XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB — METANIOB U HEMETAIJIOB;
- IPOBOAMUTH PAcyeThl Ha HAXOXKICHUE MOJIEKYISIPHOM (hOPMYIIBI yIIIEBOAOPOAA 10 MPOIYKTaM CTOPAHHS M 110 €r0 OTHOCHUTENIBHOM MIIOTHOCTH U MaCCOBBIM
JI0JISIM DJIEMEHTOB, BXOJSIIUX B €70 COCTAB; - TOTOBUTH
pacTBOPHI 3aJaHHON KOHIICHTPALUU B OBITY M HA IPOU3BOJICTBE; -
BIQJICTh MpaBUJaMH  OE30MAacCHOTO OOpalieHus C eAKUMH, TOPIOYMMH ¥ TOKCHYHBIMH  BEUIECTBAMH, CpPEICTBAMHU OBITOBOM  XHMHU;
- OCYWIECTBJISATh  MOMCK  XUMHYEeCKOW  uHpOpMamMu 1O  Ha3BaHUSAM,  HACHTU(]UKATOpaM,  CTPYKTYpHbIM  (QopMmylaM  BEIIECTB;
- KpUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH XUMHUYECKYIO MH(OPMALIMIO, COAEPKAIIYIOCS B COOOLICHUSIX CPEICTB MAacCOBOM MH(pOpMalnu, pecypcax
WuTepHera, Hay4yHO-NIOMYJSPHBIX CTaThsIX C TOUKH 3pPEHHUS €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B IEJIAX BBIABICHUS OMIMOOYHBIX CYXACHUU H
dbopMupoBaHus cOOCTBEHHOI MO3ULINY; - IPEICTABIATH MYTH PEUICHUs II100aIbHBIX TPOOIIeM,
CTOAILIUX IE€PEJ] YETIOBEUECTBOM: IKOJIOTUYECKUX, IHEPIrETUUECKUX, CHIPbEBBIX, U POJIb XUMUM B PELICHUU ITUX NPOOIIEM.

BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCH:

- WITIOCTPUPOBATh HA MPUMEpPaxX CTAHOBJIEHUE U HBOJIOLMIO OPraHUYECKON XUMHUM KaK HayKH Ha Pa3IMYHbIX HCTOPHUUECKUX ITAIaxX €€ pa3BUTHS;

- UCTIOJIH30BATh METO/IbI HAYYHOTO TIO3HAHUS MPH BHITIOJIHEHUH MPOEKTOB U y4eOHO-UCCIIE0BATEIbCKUX 32144 110 N3YUYEHHUIO CBOMCTB, CIIOCOOOB MOTyYSHHS
U pacro3HaBaHUs OPraHUYECKUX U HEOPTaHUYECKUX BEIECTB; - OOBSCHATD
IPUPOY U CIIOCOOBI 00pa30BaHUs XUMUYECKOU CBA3U: KOBAJIEHTHOU (IOJIIPHOM, HETIOJISIPHOM ), MOHHOM, METaNINYECKOM, BOTOPOAHON — C LIETIBIO
OTIpeIeNIeHUs] XUMUYECKOM aKTHBHOCTH BEILIECTB; - yCTaHaBJINBATh
TEHETHYECKYIO CBSI3b MEX/Ty KJIACCAMU OPTaHUYECKUX BEIIECTB JJIi 000CHOBAHUS MPUHIMITHATIHHON BO3MOKHOCTH TOIYYEHUSI OPraHMUECKUX COCIMHEHUI
3aJIaHHOT'O COCTaBa U CTPOEHUS; - YCTaHABIINBATh B3aMMOCBS3U
MeXy QakTaMu U TeopueH, MPUINHON U CIEACTBUEM MIPH aHATIU3€ MPOOJIIEMHBIX CUTYalluii 1 000CHOBaHUM MPUHUMAEMbIX PEIIEHUH HA OCHOBE
XUMHUYECKHUX 3HAaHUI. — OLIEHUBATh BIIMSHME XMMHUYECKOTO 3arps3HEHMS OKPYKAIOUIEH Cpeibl Ha OPraHU3M YeJIOBEKA U IPYTHE JKUBBIE OPraHU3MBbI.
BocnuraresbHble 3a1a4M:

®opMHpPOBaHHE HAYYHOT'0 MHPOBO33PCHHSA:

3HaTh/MOHUMATD/

- CTAaHOBJICHHEC OpFaHI/I‘IeCKOﬁ XUMHHU KaK HAYKH.
- 00OBsICHEHUE MaTCpUAIBHOTO CAMHCTBA BCILICCTB NPUPOJABI ITYTEM YCTAHOBJICHU A TeHETUYECKOM CBS3U MCKAY KJIaCCaMH OPraHNYCCKUX BCHICCTB.

- YCTaHAaBJIMBAaTb MNPUYNMHHO-CJICACTBCHHBIC CBA3H MCKIY CTPOCHHUEM, CBOMCTBaMH U IMPUMCHCHUEM OPTaHUYCCKUX BCIICCTB.

@®opMHpPOBaHHE NATPHOTHYECKOT0 BOCIIMTAHMS
3HATH/MOHNMATB/YMeTh ONPeeJATh.
- POJIb OTE€YECTBEHHBIX YUEHBIX B Pa3BUTUU opranndeckoil xumuu(A.M.bytnepos)
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- POJIb OTE€YECTBEHHBIX YUEHBIX B pa3BuTuu opranndyeckoil xumun (M.I'. Kyuepos, H.J[. 3enunckuii).

- POJIb OTEYECTBEHHBIX YUEHBIX B Pa3BUTHH aHWJIMHOKPACOYHOH U (apmaneBTHueckor npombiiieHHocTy. (H.H.3unun)
®opMupOBaHUEe Ba1€0JIOTHYeCKUX 3HAHMIA:

3HaThH/MIOHUMATB/:

- OMOJIOTUYECKYIO POJIb aMUHOKHCIOT, OenkoB, JIHK, PHK.

- 6PIOJIOFH‘-I€CKYIO POJIb BUTAMHHOB U UX 3HAYCHHUC JISI COXPAaHCHUA 310POBbA YCIIOBCKA, 3HAYCHUC q)epMeHTOB JUIA XKU3HCACATCIBHOCTH ) KUBbBIX
OpraHnu3MoB.

@®opMHUPOBaHME IKOJOTHYECKUX 3HAHUI:

3HATH/MIOHUMATH/yMETh ONPeNAeJATH:

- MpaBWJIa HKOJIOTUYECKU TPAMOTHOTO U O€30IaCHOTO OOpAIICHHS C TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH B OBITY M OKpY>KaroIiei

- POJIb JIEKAPCTB U HOPMBI IKOJIOTUYECKOTO B 0€30MacHOro o0pallieHus ¢ JIeKapCTBEHHBIMU MTpernapaTamH.

- YYBCTBO OTBCTCTBCHHOCTHU 3a IPUMCHCHUC ITOJTYUCHHBIX 3HaHUU U YMGHHﬁ, MMO3UTHUBHOM POt XUMUHU B )KU3HU COBPECMCHHOT'O O6HI€CTB3,, H€06XOI[I/IMOCTI/I
XUMHYECKH IPaMOTHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U OKPYXAIOIIeH cpere;

- BJIaACTD IIpaBHJIaMU U ITPpHUCMaMHU 0e30macHoOM pa6OTbI C XUMHUYCCKHUMHU BECIICCTBAMHU U Ha60paT0prIM 060py,[[0BaHI/IeM.

dopMupoBaHUEe HPABCTBEHHOI0 BOCIIMTAHMS:
3HaTb/mOHUMATH/GOPMUPOBATS!

- BHYTPCHHCC Y66)K,HCHI/I€ O HCIIPUCMJICMOCTHU ynOTpe6HCHI/I5{ HAapKOTUYCCKUX CPEACTB.

®dopMupoBaHUE IKOHOMHYECKUX 3HAHU:
3HATH/MOHNMATB/YyMeTh XapaKTepH30BaTh.!
- COCTaB U OCHOBHBIE HAIlPaBJIEHMSI UCIIOJIb30BAHUA U NIepepabOoTKU HEPTH U MPUPOAHOIO Iasa;
- yCTaHaBJIMBATh 3aBUCUMOCTb MEXy 00beMaMu 00BN IPUPOAHOTro ra3a U HegTH B PO 1 OGromxkeToMm.
- POJIb MOJIUMEPOB B IPOMBIIIJIICHHOCTHU, MEJUITUHE, 6I>ITy.
- IPUMEHEHHE BOJIbl B IPOMBIIIIIEHHOCTH, CEITbCKOM X03SHCTBE, OBITY M U OCBETUTH BOIIPOC O HEOOXOJMMOCTH COEpeKEHHsI BOAHBIX PECYPCOB.
-yCTaHaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XUMHYECKON p€akuu U CMCIICHUS XUMHUYCCKOI'0O paBHOBCCHUS OT PA3JIMYHBIX q)aKTOpOB C ICJIBIO OMMPEACTICHHUA
ONTUMAJIBHBIX YCIOBUM MTPOTEKAHNUS XMMUYECKHX IIPOLIECCOB;
- IPUMEHEHHE IEKTPOJIN3a B IPOMBIIIIEHHOCTH.
- BUJIbl METAJUTYPrUH, palliOHaIbHOM HUCIOJBb30BaHUU METAJUIOB, O CIIOCO0aX 3alUThl METAJIJIOB OT KOPPO3HH.
- peleHue 3a7a4 ¢ NPOU3BOACTBEHHBIM COACPKAHUEM.
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Conepxanue. 10 kiaacc (34 yacoB)

Beenenne (1 u)

[Ipenmer opranmueckoid xumuu. CpaBHEHHE OPraHMYECKMX COEAUHEHUHW C HEopraHuyeckKuMu. IIpuposiHble, UCKYCCTBEHHBIE UM CHHTETUYECKHE
COETUHEHHUSI.

Tema 1. Teopusi cTpoeHUsI OPraHHYECKUX COeTMHEHUH (2 )

Banentnocts. XuMHUecKoe CTpOEHHE KakK MOPSIOK COEIMHEHHUS aTOMOB B MOJIEKYJ€ COTJIACHO WX BaJIeHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHYECKOTO CTPOCHHSI OPTaHUYECKUX coeqMHEHu. [IoHATHE 0 TOMOIOTHN U TOMOJIOTax, U30MEPHH M H30Mepax. XUMUIecKue (OpMyIIbl B MOJIEITH MOJICKYJT
B OPraHUYECKON XUMUHU.

JdeMoHcTpanumn. Mojenu MoJIeKyJl TOMOJIOTOB M U30MEPOB OPTaHUYECKUX COETUHEHUH.

Tema 2. Yri1eBoa0opoabI M HX MPUPOAHbIe HCTOYHHKH (11 )

[Ipuponusiii ra3. A ik a H bl. [IpyuposaHbIil ra3 Kak TOIUIMBO. ['OMOJIOrMYECKU psiji, U30MEPHSI U HOMEHKJIATypa aJKaHOB. XMMHUYECKHUE CBOWCTBA
aJlKaHOB (Ha MpUMeEpe MeTaHa U 3TaHa): TOPEHUE, 3aMeIleHUE, pa3oKeHue U aeruapuponanue. [I[pumenenne ankaHoB Ha OCHOBE CBOMCTB.

A 71K € H bl. DTUJIEH, €r0 NOoJy4YeHHUEe (JEernIpUPOBAHUEM 3TaHa U JIerHpaTaliell TaHoa).

XVMUYECKUE CBOMCTBA JTUJICHA: TOPEHME, KaYeCTBEHHBIC PEaKIUu, TUapartanus, nonumepusanus. llommdTuneH, ero cBoiicTBa U NpPUMEHEHHE.
[IpumeHeHue sTHIIeHa Ha OCHOBE CBOMCTB.

AnkanueHs M Kayduy K U [lonsaTue o0 ankaaueHax Kak yriieBo0po/iax ¢ ABYMs IBOMHBIMU CBSA3SIMU. XMMHUYECKHE CBOMcTBa Oyraauena-1,3 u
u3onpeHa: odecrBeyMBaHuEe OPOMHOM BOJIbI U TOIMMEpPU3AIHs B Kayuyku. Pesuna.

A 71K ¥ H bl. ALIETUJIEH, €T0 MOJIyYeHHe MHUPOJIU30M METaHa U KapOUIHBIM CIIOCOOOM. XHMMHUECKHE CBOMCTBA alleTUIIEHA: FTOpeHne, o0ecliBeUMBaHHE
OpOMHOI BO/BI, MPUCOETMHEHNE XJIOPOBOAOPOIa U ruapaTanus. [[pumeHeHne aleTuieHa Ha OCHOBE CBOWCTB.

b e u 3 0 1. [lonyyeHne OeH30s1a U3 reKcaHa U aleTHJIeHa. XMMHUYECKHe CBOMCTBA OeH30J1a: rOpeHHe, TaloreHupoBaHie, HUTpoBaHue. [Ipumenenue
OeH30J1a Ha OCHOBE CBOICTB.

He ¢ T 5. Cocra u nepepabotka Hedptu. Hedprenponykrsl. beH3uH u nonstre o6 OKTaHOBOM YHCIIE.

JdemoncTpanum. ['openue aneruneHa. OTHOILIEHUE STUIICHA, alleTUIEHAa U O€H30J1a K pacTBOpPY NepMmaHraHata kanus. [lonydyeHue sTuneHa peakuuen
JeTuApaTaliy 3TaHoJja, alleTUIIeHa KapOUIHBIM criocoOoM. Pa3noskeHne kayuyka pu HarpeBaHUU, UCIIBITAHUE IPOJAYKTOB PA3JI0KEHHs HA HEMIPeAeIbHOCTb.
Komnexuust 06pasiioB HedTH U HEYTEPOTYKTOB.

JlabopaTopHsle onbIThl. 1. OnpeneneHne 3EMEHTHOIO COCTaBa OPraHMYECKUX COEAMHEHNH. 2.M3roToBIIeHnEe MOENEN MOJIEKY YIJIEBOJOPOIOB. 3.
OOGHapyxeHre HenpeIeIbHbIX COSTMHEHUH B XUAKUX Hedrenpoaykrax. 4. [lomydenue u cBoiicTBa aneruiieHa. 5. O3nakomiieHue ¢ kouiekimen «Hedts u
IPOAYKTHI €€ IepepadoTK».

KonTtpoubHnas padora Nel no teme: «YTieBoa0pOabD)

Tema 3. Kucaopoacoaep:kammue OpraHuvecKue CcOeIMHEeH U u HX NMPUPOAHBIE HCTOYHUKH (10u)
EnuHCTBO XMMUYECKOM OpraHu3alyy )KUBbIX OPraHU3MOB. XUMHUYECKHI COCTaB AKUBBIX OPTaHU3MOB.



,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

C o u p 7 bl [lonydenue sTaHosa OPOKEHUEM TITFOKO3BI M THApATAIMel dTIIeHa. [ uapoKkcuibHas rpynmna kak ¢yHKIuoHanpHas. [IpeacraBnenue o
BOJIOPOJIHON CBsA3U. XMMHUYECKHE CBOMCTBA 3TAaHOJIA: TOPEHHUE, B3aUMOJEHCTBHE C HATpHeM, OOpa30BaHHE MPOCTBIX U CIOXKHBIX (PUPOB, OKUCIECHUE B
anpaerua. [lpumenenne 3TaHoa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS U IPEAYIPEXKICHUE.

[TonsiTHe 0 IpEEIIBHBIX MHOTOATOMHBIX cIUpTax. [JIMIEeprH Kak IpeIcTaBUTENIb MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiys Ha MHOTOaTOMHBIE
cinuptsl. [IpuMeHeHne rimnepuHa.

® e H o 1. Ilonmydenue eHoIa KOKCOBaHUEM KaMEHHOIO yriid. B3aumHoe BiMsHUE aTOMOB B MoJeKyse (heHosa: B3aUMOACHCTBUE C TMIPOKCUAOM
HATPUS U a30THOM KucaoTol. [Ipumenenune genosa Ha OCHOBE CBOMCTB.

A n1p a0 er u g b [lonmydeHne anbIeruzioB OKHCIEHHEM COOTBETCTBYIOLIMX CHUPTOB. XMMHMYECKHE CBOMCTBA aJIbJETHIOB: OKHCICHHUE B
COOTBCTCTBYIOIIYIO KUCJIOTY U BOCCTAHOBJICHUC B COOTBGTCTByIOIJ_II/Iﬁ CIIHPT. HpI/IMeHeHI/IC q)OpMaJILI[eFI/I,Ha n ancrajabJcruaa Ha OCHOBEC CBOMCTB.

KapOoHnoBbB e KuciaoT bl [lonydeHne kapOOHOBBIX KHCIOT OKHCICHHUEM aIbAETHI0B. XUMHUECKHE CBOWCTBA YKCYCHOM KHCIIOTBI: 0oO1IMe
CBOWCTBA C HEOPTaHUYECKUMHU KHCIOTAaMH M peakuus stepudukanun. [[puMeHnenne yKCyCHOM KHCIOTHI Ha OCHOBE CBOMCTB. BhICIIne KUpHBIE KUCIIOTHI HA
IpUMepe NAJIbMUTUHOBON U CTEaPUHOBOM.

Cnoxubsle b upsl 1 XU bl [lomydenne cnoxxabx 3¢upoB peaknuen srepudukanuu. Croxxabie 3GUpsl B Ipupoe, ux 3Hauenue. [Ipumenenne

CJIOXKHBIX 3¢upoB Ha OCHOBE CBOJNCTB.
Kupsl kak cinoxHbIe 3(Upbl. XUMUYECKUE CBOMCTBA )KUPOB: THIPOIN3 (OMBUIEHHUE) U THAPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHme )kupoB Ha OCHOBE CBOWCTB.
Y r© n e B 0 o bl. YIieBoabl, 3HAYCHHWE  YIJIEBOAOB B JKMBOM  IpUpoJe M B JKM3HH  YEIOBEKA.

['moko3a - BemiecTBO ¢ JBOMCTBEHHOW (GYHKIHMEW - albJCTUIOCIHPT. XUMHUYECKUE CBOMCTBA TUIFOKO3bI: OKHCJICHHUE B TIIOKOHOBYIO KHCIOTY,
BOCCTAHOBJICHHE B COpPOUT, OpoxkeHHe (MOJIOUHOKHUCIIOE U ciupToBoe). [IpuMeHeH e r1IoK03bl Ha OCHOBE CBOWCTB.

JdemoncTpanun. Oxucienue cnupra B anpaeruj. KauectBenHas peakius Ha MHOroatroMHbsle cnupthl. Komieknus «KaMeHHbIN yroiab 1 IpOAYKThI €To
nepepaboTkuy». KauectBeHHbIe peaknu Ha Genon. Peakuus «cepebpsHOro 3epkaiiay alnbAerHaI0B U INII0OK03bl. OKHUCICHHUE albJIETHI0B U TJIFOKO3bI B KHCIOTHI
¢ momoieto ruapokcuaa meau (II). [Monyyenue ykcycHo-stunoBoro a¢upa. KauecrBeHHast peakiusi Ha Kpaxmari.

JlaGopaTopHsle onbIThI. 6. CBolicTBa 3THIIOBOTO ciupTa. 7. CBoiicTBa riuuepuna. 8. CoiicTBa popmanbiaeruaa. 9. CroiictBa ykcycHoO# kucaotsl. 10.
CaoiicTBa xupoB. 11. CpaBHEHHE CBOWCTB pacCTBOPOB MbLIA U CTHpaIbHOTO mopoiika. 12. CoiicTBa rioko3bl. 13. CBoiicTBa kpaxmaia.

Kontpoasnas padora Ne2 no teme: «Kucnopozaconeoxaiine OpraHuueCKue COeIMHEHUS

Tema 4. A3oTcoaepikaiiue coeHHEHUs H HX HAXO0KIeHHe B :KuBOii mpupoxe (5 u)

A M u H bl [lonatue 06 amunax. [loaydeHne apoMaTHUECKOr0 aMUHa - aHWJIMHA - U3 HUTPOOEH30J1a. AHUJIMH KaK OpraHn4Yeckoe OCHOBaHue. BzauMHuoe
BJIMSIHHE aTOMOB B MOJIEKYJI€ aHMJIMHA: OCJIabJIeHHe OCHOBHBIX CBOMCTB M B3aMMOIEHCTBHE ¢ OpoMHOI Bos10i. [IpuMeHeHne aHnIMHa Ha OCHOBE CBOWCTB.

AMUHOKUCIOT b [lonydeHre aMuHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U THIPOIN30M OEIKOB.

XUMHUECKUE CBOWCTBA aMHUHOKUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COEIMHEHHH: B3aUMOECHCTBUE CO IIEI0YaMH, KUCIOTaMU U JPYr C IPYrom
(peakuus nonukoHaeHcauun). [lentuaHas csa3p U noaunenTHabl. [I[pumeHeHre aMUHOKUCIIOT Ha OCHOBE CBOICTB.

b e 1 x u. [lonyyenue GenkoB peakuuell MOJMKOHIACHCAIIMM aMUHOKHCIOT. IlepBuuHas, BTOpHUYHAs M TPETHYHAsl CTPYKTYphl O€NKOB. XUMHUECKHE
CBOICTBa O€JIKOB: rOpeHue, IeHaTypalus, THAPOIN3 U LIBETHbIE peakiuu. buoxumuueckue GyHKIMHU OEIKOB.

I'enernueckas cBsA3b MEXKAY KjacCaMHM OPraHUYECKUX COECIMHEHUI.
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HyxneunoBbie kucinotel. CHHTE3 HYKJIEMHOBBIX KHCIOT B KJIETKE M3 HyKJIeoTHI0B. OOmMi MjaH cTpoeHus HykineoTuaa. CpaBHEHUE CTPOEHUS U
¢bynakuumit PHK u JIHK. Posib HyKJI€MHOBBIX KMCJIOT B XpaHEHUH H TIepeaade HaclIeICTBeHHON nHpopManun. [[oHsITHE 0 OMOTEXHOJIIOTHH U TEHHOW WHKCHEPHH.

JemoncTpanun. B3aumojelicTBue aMMuaka W aHWIWHA C COJSHOW KHUCIOTOH. Peakumsi anmnmHa ¢ OpomHONM BOmOH. Jloka3aTelbCTBO HATUYHS
(GyHKIIMOHAJIBHBIX TPYII B pacTBOpax aMHUHOKHUCIOT. PacTBopeHue u ocaxjaeHue O0enkoB. L[BeTHbIe peaklnu OENKOB: KCAaHTOIMPOTEHUHOBAsI U OMypeTOBasl.
["openue nTuubero nepa u mepctsiHod HUTH. Monens monekyssl JIHK. Tlepexopl: 3TaHOA —> 3THIIEH 3TUIECHTIUKONIb — ATHIIEHTTTUKOIAT Meau (I1); atanon
—>3TaHaJIb —> 3TAHOBAsI KUCJIOTA.

JladoparopHubie onbIThl. 14. CBOliCcTBa OSITKOB.

IIpakTnyeckas padora Nel. MnenTudukanms opraHn4eckux coeIMHEHNH.

Tema 5. BuoJIOrH4ecKH aKTHBHbIE OPraHHYecKHe coenHeHus (249)

® ep ™ e HT bl PepMEHTHI KaKk OMOJIOTHYECKHE KaTaTu3aTopbl 0eIKoBOi mpupoabl. OcodeHHOCTH (YHKIIMOHUPOBaHUs hepMeHTOB. Ponb ¢pepMeHTOB
B KU3HEESITEIIbHOCTU KUBbIX OPraHU3MOB U HAPOJHOM XO3SMCTBE.

B u T awmuH bl [lorstue o Buramunax. Hapymienusi, cBsi3aHHbIE ¢ BATAMUHAMU: aBUTAMUHO3BI, TUIIOBUTAMUHO3BI M THIIEPBUTAMUHO3bI. Butamun C
KaK IIPEICTaBUTENb BOJIOPACTBOPUMBIX BATAMUHOB U BUTAMUH A KaK IIPEACTABUTEINb )KUPOPACTBOPUMBIX BUTAMUHOB.

I' o p M o H bl. [loHSITHE O TOPMOHaxX Kak T'yMOPAJIbHBIX PETYJATOpPax >KU3HEICATEIbHOCTH MUBBIX OPraHM3MOB. VIHCYIMH M agpeHaauH Kak
npescTaBuTeNd TOpMOHOB. [IpodunakTrka caxapHoro auadera.

JlexapcTB a. JlekapcTBeHHass XUMHUA: OT UATPOXUMUU JI0 XUMUOTepanuu. ACUpuH. AHTUOMOTUKU U JucOakTeprno3. HapkoTuueckue BemiecTna.
Hapkomanwusi, 6opb0a 1 nmpoduiakTrka.

JemoncTpanuu. Paznoxenne mepokcuaa BOAOpOJa KaTalazoil celporo msca u ceiporo kaprodens. CMC, comepkammx 3H3UMBI. 3HAKOMCTBO C
oOpa3iamu npenaparoBaoMaiIHeil, 1abopaTtopHoi 1 aBTOMOOUIILHON aNTeUKH.

Tema 6. HckyccTBeHHbIE U CHHTETHYECKHE MOJUMeEPHI (3 1)

NckyccTBeHHBIE MOTUM e P bl [loaydeHne nckyccTBEHHBIX IOJIMMEPOB, KaK MPOYKTOB XUMUUYECKONH MO (PUKAIIUN TPUPOAHOT O TOJIUMEPHOTO
ChIpbs. VIcKkyccTBEHHbIE BOJIOKHA (All€TaTHBIM IIEJIK, BUCKO3a), X CBOMCTBA U IPUMEHEHUE.

CuHTeTHUYECKHUE NMOJUM e p bl. [lonyyeHne CHHTETUUECKUX MOJIUMEPOB PEAKIUSAMHU MOJTUMEPHU3ALNN U NONUKOHAeHcauu. CTpyKTypa
MOJIMMEPOB JIMHEIHAsl, pa3BeTBIEHHAs U MPOCTpaHCTBeHHas. lIpeicTaBUTEeNn CHHTETHYECKUX IUIACTMAcC: MOJMATUIECH HU3KOIO M BBICOKOIO JaBIIEHUS,
MOJIMIIPONWJIEH U MOIUBUHUIXJIOpUA. CUHTETHYECKUE BOJIOKHA: JIABCAH, HUTPOH M KaIlpPOH.

JdemoncTpanun. Komiekus miactmace U uzienuit u3 Hux. KoyuieKkum nCKyCCTBEHHBIX M CHHTETUYECKH BOJIOKOH U M3JENINN U3 HUX.

JlaGopaTopHbie onbIThI. 15. O3HakoMiIeHHE ¢ 00pa3laMu MIACTMACC, BOJIOKOH U Kay4yKOB.

IIpakTHyeckas padora Ne2. PacriozHaBaHue I1acTMAacce M BOJIOKOH
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TpeGoBanns k ypoBHIO NOAT0oTOBKH o0y4aromuxcs 10-11 kiaaccos

B pesynbsrate o06yuenus B 10-11 kmacce yueHuk Oyner
3HAmMv/NOHUMAMb:
- BKHEHIIINE XUMUYECKHE MMOHATUS: BAJICHTHOCTb, CTENIEHb OKUCIICHHUS, TOMOJIOTH, U30MEpHI.
- OCHOBHBIE TEOPUU XUMHUH: XUMHYECKOU CBSI3U; TEOPHUIO CTPOCHUSI OPraHNUECKUX BellecTB bytiepona.
ymembw:
- Ha3bIBaTh U3YUEHHBIE BELIECTBA I10 «TPUBUAIBHON» UM MEKIYHAPOTHOM HOMEHKIATYPE;
- OTIPEEIIATh: BAJICHTHOCTh U CTEIIEHb OKHCICHUS! XUMUYECKHUX 3JIEMEHTOB, THII XUMUYECKON CBSI3U B COEAMHEHUSX, IPUHAITICKHOCTD BELIECTB K Pa3IMYHbIM
KJIacCcaM OpPraHuYeCcKUX COeIMHEHU;
- XapaKTepU30BaTh: OCHOBHBIE KJIACCHl OPraHMYECKUX M HEOPraHMYECKHUX BEIIECTB, CBOMCTBA METANIOB M HEMETAJIIOB.
- OOBSCHSATH: IPUPOLY XUMUUECKOU CBSI3U
- BBITIOJTHATh XUMHUYECKUN HKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEHIIIMX OPraHUYECKUX BEIIECTB; U MOJIYYCHHS Ta30B
- TPOBOJUTH CAMOCTOSTEIBHBIA TOWUCK XWMHUYCCKOW HWH(POPMAIMU C HCIOJB30BAHHEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISPHBIX HW3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);
UCIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUYECKOM JIeATETHbHOCTH U MOBCEIHEBHOM JKU3HH IS
- TaBaTh OOBSICHEHHS] XUMHUYECKHX SIBIICHUI, IPOUCXOISAIINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;
ONpeIeTICHUSI BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUIN B PA3JIMUHBIX YCIOBUAX U OILIEHKU UX TOCIEICTBUN;
- KOJIOTUUECKH T'PaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH Cpese;
- OIIEHKH BJIMSTHUSI XUMHUYECKOTO 3arpsI3HEHHS OKpYKAIOIIeH cpe/ibl Ha OPraHU3M 4YeIOBEeKa U APYTHE KUBbIE OPTaHU3MBI,
- 0€30I1acHOr0 00paIleHUs ¢ TOPIOYUMH U TOKCUYHBIMHU BEIIECTBAMHU, TAOOPATOPHBIM 000PYTOBAHUEM;
- IPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIICHTPAIIUU B OBITY U HA TIPOU3BOJICTBE;
- KPUTHYECKOM OIEHKH JIOCTOBEPHOCTU XUMUYECKON MH(MOPMAIUH, TOCTYNAIONIEH U3 pa3HBIX UCTOUYHUKOB.

Hcnonb3oBath NMpuOOpPETEHHbIE 3HAHWS M YMEHHUSI B TPAKTUYECKOW JNEATEIHHOCTH W TIOBCEIHEBHOM JKU3HU ISl OOBSICHEHHS] XWM. SIBIICHUH,
MPOUCXOIAIINX B OBITY U HA IPOU3BOJICTBE, U JUIS SKOJIOTUYECKH TPAMOTHOTO TIOBEICHHUS B OKPYKAIOIIIEH Cpeie, a TAaKXKe JUTsl OLICHKH BIIMSIHUS XUM. 3arpsi3HEHUS
OKpY’KaloIlle cpeibl Ha OPraHu3M YeJIOBEKa U IPYrue )KUBbIE OPTaHU3MBbl, JJI1 OXPaHbl OKPYXKAIOLIEl Cpeibl OT MPOMBIIIJIEHHBIX OTXO/0B.
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.N'g\

Tema

Bonpockl BocnuTanus

10 kaace

1.

BBenenue

dopMupoBaHHEe HAYYHOT0 MUPOBO33pPeHMsI:
3HATH/MOHUMATH/
- CTAaHOBJICHUE OPTaHUYECKONW XMMHUHU KaK HayKH.

Tema 1. Teopus cTpoenus
OpPraHUYECKUX COCIMHEHUN

®opMHupoOBaHUE NATPHOTHYECKOT0 BOCIIMTAHMSA:

3HATH/IIOHUMATH/YMETh ONpPeaesATh.

- POJIb OTEUECTBEHHBIX YUEHBIX B pa3BUTUU oprannyeckoil xumuu(A.M.bytiepos)
®opMHpPOBaHNE HAYYHOT'0 MUPOBO33PEHMSA:

- OOBACHATH NPUUMHBI MHOTO00Pa3Hsi OPraHNYECKUX BEUIECTB.

Tema 2. YrieBogopoibl U UX
MIPUPOJAHBIE HCTOUHUKHU

®opMHupOBaHHE IKOHOMHYECKHUX 3HAHUM !

3HATB/MOHUMATH/YyMeTh XapaKTepu30BaTh!

- COCTaB M OCHOBHbBIE HAIIPaBJIEHUS MCII0JIb30BaHM U IepepaboTKU HE(YTU U IPUPOTHOIO Ta3a;

- yCTaHaBJIMBATh 3aBUCHMOCTh MEXy 00beMaMu JT00bIYM MPUPOAHOTO ra3a u Hegtu B PO u OromxeToMm.
®opMHUpPOBaHUE IKOJTOTHYCCKUX 3HAHMIA:

3HATH/MOHUMATH/YMeTh ONpPeleJfATh!

- [IpaBUJIa SKOJIOTHYECKHU I'PaMOTHOI'O TIOBEJIEHHS U 0€30IacHOro oOpaleHus ¢ MPUPOIHBIM I'a30M U
HePTENPOYyKTaMH B OBITY U Ha TPOU3BOJICTBE;

- 9KOJIOTUYECKHE TIOCIIECTBUS pa3jinBa HEPTU U cr1ocOObI OOPHOBI ¢ HUMH.

®opMupoBaHUE HPABCTBEHHOI'0 BOCIIUTAHUS:

3HATB/IOHUMATB/YMETh ONPeeJATh.

- B3aUMOCBSI3b MEX/ly U3y4aeMbIM MaTepHUaJIOM U OyAylIei nmpopeccuoHaNbHON AESITETbHOCTHIO.
®opMHpOBaHHE NATPHOTHYECKOT0 BOCIINTAHMSA:

- pPOJIb OTEYECTBEHHBIX YUEHBIX B pa3BUTUN oprannyeckoil xumuu (M.I'. Kyuepos, H.J1. 3enunckuii).

Tema 3. Kucnopozaconepsxammue
OpraHMYECKHE COCTUHEHUS

®opMHpOBaHHE HAYYHOT0 MHUPOBO33PCHHS:

3HATH/MOHUMATH/YMeETh ONpPelefATh!

- OObsACHEHNE MaTepHaIbHOTO €IMHCTBA BEIIECTB MPUPOABI IIyTEM YCTAaHOBJICHUS T€HETHUECKON CBA3U MEXITY
KJIacCaMH OpPraHUYeCKHX BELIECTB.

- YCTaHABJINBATh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEKIY CTPOEHUEM, CBOMCTBAMH U IPUMEHEHUEM
OpPraHMYECKUX BEIIECTB.

DopMUPOBaHHE IKOJOTHYCCKUX 3HAHUM:

3HATH/MOHUMATH/YMETh ONpe1efATh!

- IpaBUJIa SKOJIOTUYECKHU I'PAaMOTHOTO M 0€3011acHOro 00palleHus ¢ TOPIOYMMHU M TOKCHYHBIMU BEILIECTBAMH,
CMC B OBITY M OKpYXaIOIIEH CpeJie;
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- IpaBUJIa TEXHUKH 0€30MaCHOCTU IIPU BHITIOJHEHUH NMPAKTUYECKUX PaboT ¢ 1eNbio (OpMUPOBAHUS OEPEKHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX.

@®opMUpPOBaHNeE BAJIEOJOTHYECKUX 3HAHUIA:

- PaCKpBIBaTB POJIb YIIJICBOAOB B JKU3HCACATCIBHOCTH OPraHnM3MOB.

5. | Tema 4. AzoTconepxaniue
OpraHUYECKUE COCAMHEHUS

@®opMUPOBaHME HAYYHOI0 MUPOBO33PEHUSA:

3HATB/MOHUMATB/YMeTh ONpPeefATh!

- MaTE€pHUaJIbHOE €IMHCTBO BEILIECTB MPUPO/IbI TyTEM YCTAHOBJICHUSI TEHETUUECKOM CBSI3M MEXAY KilaccaMu
OpPraHUYECKUX BEIIECTB.

- NPUYMHHO-CJICICTBEHHBIC CBSI3M MEXIY CTPOCHUEM, CBOMCTBAMU M IPUMEHEHUEM OPTaHMYECKUX BEIIECTB.
dopMupoBaHHE NATPUOTHYECKOT0 BOCIMTAHNUS: 3HATH/IIOHMMATD/:

- POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUU aHHJIMHOKPACOYHON M (papMaleBTUYECKON MTPOMBIIITICHHOCTH.
(H.H.3unun)

@®opMUpPOBaHNeE BAJIEOJOTHYECKUX 3HAHUIA:

3HaTh/MOHUMATD/.

- OMOJIOTUYECKYIO POJIb aMUHOKHCIIOT, Oenkos, JIHK, PHK.

dopMupoBaHHE IKOJOTNYECKHUX 3HAHMIA:

3HaTh/MOHUMATh/YMeETh ONpele/fATh:

- MpaBUJIA SKOJIOTHYECKH IPaMOTHOTO U 0€30I11acCHOT0 OOpAaICHHSI ¢ TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU B
OBITY U OKpYKaIOIIeH cpefie.

6. | Tema 5. BUOJIOTUYECKHA AKTUBHBIE
OpTraHUYECKUE COCANHEHUSI.
XUMHS U KU3Hb.

®opMupoBaHUe BaJ1€0JJOTHYeCKUX 3HAHMIA:
3HATB/OHUMATB/YMETh ONPeIeJATh.

- OMOJIOrMYECKYIO POJIb BUTAMHHOB M UX 3HaYEHHUE JIUIsl COXPAHEHUS 3710pPOBbs UeIOBEKa, 3HauUeHHe (hepMEeHTOB
JUISL JKU3HEIESTEIbHOCTH KUBBIX OPraHU3MOB.

®opMupoBaHUe IKOJIOTHYECKUX 3HAHUI:

3HATB/OHUMATB/YMETh ONPeIeATh!

- POJIb JIEKAPCTB U HOPMBI HKOJIOTHYECKOr0 U 0€30I1aCHOr0 00palleH s ¢ JIEKAPCTBEHHBIMU TpenapaTaMu.
®opMHpOBaHHE HPABCTBEHHOI0 BOCIIUTAHHUSA:

3HaTh/MOHUMATH/(P)OPMHUPOBATH !

- BHyTpeHHee YOeKAeHHE O HENPUEMJIEMOCTH YIIOTpeOJIeHHUs] HAPKOTUYECKUX CPEJICTB.

7. | Tema 6. VIckycCTBEHHBIE U
CUHTETHUYECKNE TIOJTUMEPBI

DopMUPOBAHNE IKOHOMUYECKUX 3HAHUIM:
3HATB/OHUMATB/yMeTh ONPeIeJATh!

- POJIb IOJIUMEPOB B IMIPOMBIIIIIEHHOCTH, METULIUHE, OBITY.
DopMHUpPOBaHHE IKOJTOTHYECKHX 3HAHUM
3HATH/MOHUMATH/YMETh ONpe1efATh!
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- IpaBHJIa TEXHUKH OE30MACHOCTH IPU BBIMOJHEHHH MTPAKTUIECKUX PA0OT C 1B (POPMHUPOBAHUS OEPEIKHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO U 3JIOPOBBIO OKPYKAFOIIHX;

- IpaBHJIa SKOJIOTUYECKH IPAMOTHOTO M 0€3011acHOro 00panieHust ¢ TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMU B
OBITY U OKpYKAIOIIIEH Cpeie.

11 kiaace

1. | Tema 1.Ctpoenue atoma u
[leproauueckuii 3aKoH

dopMupoBaHHE HAYYHOT0 MUPOBO33PEeHMS:

3HATH/IIOHUMATH/YMETh ONpPeaeIsATh.

- 3HaUeHUE nepuoandeckoro 3akona /. 1. Menneneesa st OTKPBITHSI WM UCKYCCTBEHHOT'O CO3JaHUsI HOBBIX
XUMHUYECKUX IJIEMEHTOB, OTKPBITHS aTOMHOM SHEPIUH;

- Ha OCHOBe niepuoanueckoro 3akona J[. . MeneneeBa 00bACHSATh 3aBUCUMOCTh CBOWCTB XHMHYECKUX
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB OT JIEKTPOHHOTO CTPOCHHUS ATOMOB.

2. | Tema 2. CtpoeHue BemiecTna

dopMupoBaHHEe HAYYHOT0 MUPOBO33PeHMS:

3HATH/MIOHUMATH/YMETH ONpPeaeJsTh.

- IPUYUHHO-CJIC/ICTBEHHBIE CBA3U MEXAY XUMUUYECKON CBA3BIO, TUIIOM KPUCTAUIMUECKONU PEIIETKH COCTMHEHUH,
uX QU3NYECKUMH U XUMHUYECKUMH CBONCTBaMHU;

dopMupoBaHHe BAJIEOJOTMYECKUX 3HAHMII: 3HATH/MIOHUMATD/

- OMOJIOTUYECKYIO POJIb BOABI, KOJUIOUTHBIX CHCTEM B )KH3HU YEJIOBEKa;

®opMupoBaHHE IKOHOMHYECKUX 3HAHMIA:

3HaTh/MOHUMATB/YMeETh ONpele/fATh:

- MPUMEHEHHE BOJIBI B TPOMBIIINIEHHOCTH, CEILCKOM XO035MCTBE, OBITY M M1 OCBETHTH BOTIPOC O HEOOXOTUMOCTH
cOeperkeHUs BOJHBIX PECYPCOB.

dopMupoBaHHE IKOJIOTNUYECKHUX 3HAHMIA:

3HATB/OHUMATB/YMETh ONPeIeJATh.

- MPUYUHY BO3HUKHOBEHUS TAPHUKOBOTO 3 (PEeKTa U €ro BOZMOKHBIE MTOCIIEACTBUS;

- 9KOJIOTHYECKH IPaMOTHOE TIOBEJIEHUE B OBITY U OKpYKaIoIeH cpefe.

3. | Tema 3. Xumuueckue peakiiuu

®opMupoBaHUe IKOHOMHYECKUX 3HAHNI 3HATH/MOHUMATH/yMeTh ONpeAesTh.

-yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMUMUYECKON PEAKIIUN U CMELICHHUSI XUMUYECKOIO PABHOBECHS OT
Pa3IMYHbIX (DAaKTOPOB C IIEJIbIO ONPEEICHHSI ONTUMANIbHBIX YCIOBUM MPOTEKAHUSI XUMUUECKHX IPOIIECCOB;

- IPUMEHEHHE JIEKTPOJIA3a B IPOMBIIIIEHHOCTH.

®opMupoBaHUe BAJ1€0JJOTHYeCKUX 3HAHNI: 3HATH/MOHMMATH/YMeEThb ONpee/siTh!

- 3HaYeHHE MPOIIECCOB I'MJIPOJIN3A U1 OOMEHHBIX IPOLIECCOB, KOTOPHIE JIEKAT B OCHOBE JKU3HEACATEIbHOCTH
JKUBBIX OPraHU3MOB.

4. | Tema 4. BemiectBa 1 ux
CBOMCTBA.

@®opMHpOBaHHE HAYYHOT0 MHMPOBO33peHNs: 3HATH/IIOHUMATh/yMeTh ONpPeNe/IsTh.
- MaT€pruaJIbHOC CAMHCTBO BCUICCTB NPUPOJBLI ITYTEM COCTABJIICHHUA I'CHETUYCCKUX PAAOB HEMETAJIIIOB.
PopMHpOBaHHE IKOHOMHYECKHUX 3HAHNH . 3HATH/IOHUMATh/yMETh ONPEAeIsATh.
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- BUJIbl METAJUTYPTUH, PAllHOHATILHOM HCIIOJIb30BAHUU METAIIJIOB, O CIIOCO0AaX 3alUThl METAJIIOB OT KOPPO3HH.

- Pemienue 3a7a4 ¢ mpou3BOJCTBEHHBIM COJIEPKAHUEM.

@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI: 3HATH/IOHMMATH/YyMeTh ONpPeAeIATh:

- YYBCTBO OTBCTCTBCHHOCTH 3a IPUMCHCHUC ITOJTYUCHHBIX 3HAHUU U YMCHHﬁ, HO3UTUBHOU PO XUMUH B JKU3HU
COBPEMEHHOT0 00111eCTBa, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY 370POBbIO U
OKpY>KalolleH cpere;

- BIIQICTh NIPaBUJIAMU U TpHUEeMaMu 0e30MacHON paboThl ¢ XUMHUYECKMMH BELIECTBAMH U JJa00PaTOPHBIM
000pyIOBaHUEM.

Kanennapuo-remarudeckoe miaanuposanue. 10 kiaacce (34uaca, 1 yac B Heen1o)

n/n

Tema.

ILli1anupyemMbiepe3yabTaThl Hara
OcHOBHOe coiep:KaHue npoBe
JIMYHOCTHBIE —
ypoxa IIpeameTHbIC
MeTanpeamMeTHbIe

Beenenne (1)
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1.IIpeamer
OpPraHUuYECKO
1 XUMHWH.

CraHoBieHue
OPraHUYECKOU XMMHUH KakK
Hayku. Burammsm wu ero

Kpax. Omnpenenenue
3JIEMEHTHOTO cocTaBa
OpraHUYeCcKuX
COEIUHEHHNH.

[InaBnenue, oOyriuBaHue
U TOPEHHE OPTaHUYECKUX
BelmiecTB (Ha  TIpuMepe
caxapo3sbl).

Pasznuuams ipeaMeTsl
OpPraHUYECKOU U
HEOPraHU4Ye€CKON XUMUHU,
MHUHEpAIbHbIE U
OpraHUYECKHUE BEIIECTBA.
Knaccugpuyuposams
OpraHUYEeCKHUE BEIIECTBA
10 UX MPOUCXOXKICHUIO Ha
MPUPOJIHBIE,
HCKYCCTBEHHBIE U
CUHTETUYECKHUE.

Ilposooumsv u nabrrooams

XUMHWYCCKHUMN OKCIICPUMCHT.

PeryasiTuBHBIE:

1. CtaBuTh ydueOHBIE 3a]Ja4l HA OCHOBE COOTHECCHHMS
TOTO, YTO YK€ U3BECTHO M YCBOCHO y4aIluMcs, 1
TOTO, 4TO €IIE HEU3BECTHO.

2. CaMOCTOSITEIBHO 0OHAPYKUBATh U
(dbopmynHrpoBaTh y4eOHYIO PoOIIeMy,0NpeeniTh
1[eTh Y4eOHOM NeSTEIILHOCTH.

Ilo3HaBaTeJbHBIE:

1. CaMOCTOSATENBHO BBIACIATH U (POPMYITHPOBATH
M03HABATEIBHYIO 1EJTb.

2. AHaJIM3UPOBATh,CPABHUBATD, KIACCU(PHUIIUPOBATH
1 000011aTh (aKTHI U SBJICHUS.

KoMMyHuUKATHBHBIC:

1. CaMOCTOATENHHO OPraHU30BBIBATh yueOHOE
B3alMOJICIICTBHE B rpymIie (OnpeaensTh o0oume
LIeJIN, PacpeAesATh POJIH, J0TOBapUBATHCS IPYT C
JIPYTroM | T.10.).

JIMYHOCTHBIE:

1. ®opMupoBaTh OTBETCTBEHHOE OTHOILIEHUE K
YYEHHUIO.

2. ®opmupoBaTh CAMOYBAKEHHS U SMOLIMOHAIBHO-
MOJIOKUTEIIbHOE OTHOLIEHUE K ce0e, FOTOBHOCTh
OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO ITO3UIIUIO.
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Tema 1. Teopus cTpoeHusi OpraHu4ecKuX coeAnHeHu (24)

2-3.Teopus
CTpOCHUS
OpraHUYEeCKH
X
COCJIMHEHUU,

OcCHOBHBIE TTOJIOXKEHUS
Teopuu ctpoeHus A. M.
Bbytnepoa. BajeHTHOCTS.
DJIEMEHTHI C MOCTOSIHHOW U

IIEPEMEHHON BaJICHTHOCTBIO.

CtpykTypHBIe (POpMYJIIBI
HeopeaHu4ecKux u
OpraHUYeCKUX BEIISCTB.
Tunwi yenepooHulx yenouex:
JIUHeUHAs, pa3eemesileHHas,
samxHymas. Kpamnocmeo
XUMUYECKOU C8A3U.

H3omepus. Buowvt uzomepuu.

ITonsaTne o B3amMHOM
BJIVUSTHUHW aTOMOB B
MOJIEKYJIaX OPraHUYECKUX
BCIIICCTB.

Ob6vsicHsmb TPUIUHBL
MHOT'000pa3usi OPraHuuEeCKUX
BEIIECTB U OCOOEHHOCTH
CTPOCHHMS aTOMa yriiepo/a.
Paznuuams noHsTUS
«BaJICHTHOCTB» U

«CTEINEHb OKUCIICHUS,
onepuposams UMHU.

Ompasicams COCTaB U
CTPOCHHE OPTaHUYECKUX
COEIMHEHHI C TIOMOIIIBIO
CTPYKTYPHBIX (GOPMYJI U
Modenuposams X MOJIEKYJIBL.
Pa3znuuams noHsITASL «<A30MEP»
U «TOMOJIOTY.

Haszvieams
U3y4YCHHBICTIONO0KEHUSI TEOPUH
XUMHUYECKOTO CTPOCHUS A.
M.byTtaeposa.

PerviasiTuBunie:

1. BeiiBUraTh BEpCUu pelieHUs
po0JieMbl, 0CO3HABaTh KOHEUHBIN
pe3ynbTart, BBIOUPATh U3
MPEIOKEHHBIX UUCKATh

CaMOCTOATCIIBHO CPCACTBA JOCTUKCHUA

LCIIn.

Ilo3HaBaTeJIbLHbBIE:

1. CtpouTts noruyeckoe
paccyxJieHue, BKII0Yarolee
YCTaHOBJICHUE MPUYHUHHO-
CJIEZICTBEHHBIXCBA3EH.

KoMMYHHKATHBHBIE:

1. Y4uTeIBaTh pa3Hble MHEHUS U
UHTEpeChl HOOOCHOBBIBATH
COOCTBEHHYIOTIO3UIIUIO.

JIMyHOCTHBIE:

1. ITposiBNIATE YCTOMYMBBIN yueOHO —
II03HABATEJIbHBIN HHTEPEC K HOBBIM
crioco0aMm peneHus 3a1au.

Tema 2. Yri1eBoa0pOAbI M UX NPUPOAHbIe HCTOYHUKH (114)
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1.IIpupon
HBIC
HNCTOYHUK
n
yIJI€BOJOP
OJI0B.

IIpuponuslii ras, ero cocras
1 HaAIIpaBJICHUA
HCIIOJIb30BAaHUS B KAYECTBE
TOILIMBA U XUMHUYECKOTO
ChIpbs. Koneepcus memana.

Cunmes-eas u e2o
UCnonb308aHue OJisi NOLY4eHUs.
CUHMEMUYecKo20 DeH3UnRa U
Memanoiud.

Hedts, ee cocras,
(busznueckue cBoiicTBa u
npoucxooicoerue.
DKOJIOTUYECKUE
MOCJIEJICTBUS pa3jinBa
He(dTH U CrTocOOBI OOPHOBI C
HuMHU. [Iponteccrr
nepepadoTku HePTH:
pekTuduKanus, KpeKUHT,
pugopmune. IIpoayKThI
nepepaboTku HePTH U UX
HCITOJIb30BaHUE.

[lonsamue 06 okmanoeom
yucie.

Xapaxkmepuzoeamsb COCTaB U
OCHOBHBIC HAIIPaBJICHUS
HCIIOJIb30BAHUS U
nepepaboTKu MPUPOTHOTO
rasa. Yemanasenueamo
3aBHCUMOCTh MEXKy 0ObeMaMu
JIOOBIYM ITPUPOIHOIO T'a3a B
P® u 6romxeroM. Haxooumeo
B3aUMOCBSI3b MEXKIY
W3y4yacMbIM MaTECPHAIIOM U
Ooymymien
mpodecCUOHATLHOWICATEIIHHO
CTBIO.

[TpaBuia s3KOJIOTUYECKHU
rPaMOTHOTO IMOBEJICHUS U
6e301macHoro oOpanieHus ¢
NPUPOJHBIM ra30M B OBITY U Ha
MIPOU3BOJICTBE.

XapakTepu3oBaTh COCTAaB U
OCHOBHBIE HAIIPaBJICHUS
HCITOJIb30BaHUS U
nepepaboTKku HEPTH.
YcraHaBIMBaTbh3aBUCUMOCTHEM
eXayo0beMaMu 100bIYH
HedTu B Poccun u GroKeTOM
rocyaapctBa. Haxonuts
B3aUMOCBSI3b MEXKTY
W3y4aeMbIM MaTepHUAJIOM U

Oynymiei

PeryasiTuBHBIE:

1. CoctaBiath (MHIMBUIYAIHHO UITH
B IPYIIIIE)IUIaH PEeIICHUSATIPOOIEMBI.

2. Pabotas 1o miany, CBEpsThH CBOH
NEHCTBHS C LENbIO U, IIPH
HE0O0XOAUMOCTH, UCTIPABIIATH
OLIMOKHCAaMOCTOATENBHO.

3. B nuaiore ¢ yuurenem
COBEPILIECHCTBOBATh CAMOCTOSATEIILHO
BbIpa0OTaHHbIE KPUTEPUU OLICHKH.

Ilo3HaBaTeJbHbBIE:

1. BeisaBiaTs IMPUYKUHBI U CIICACTBUSA
HpOCTLIXHBJICHHﬁ.

2. C03I[aBaTB CXEMAaTUYCCKUE MOACIIH C
BBIACIICHUCMCYIIICCTBCHHBIX
XapaKTCPUCTHUK 00BEKTA.

3. IlpeoOpa3oBbIBaTbUH(OPMALIHIO U3
OJTHOTO BUJA B APYroi (TabauIy B TEKCT

u 1p.).

KoMMyHUKATHBHBIC:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
Y MO3ULMIO, 33]1aBaTh BOIIPOCHI, CTPOUTH
TIOHSTHBIE IJI IAPTHEPA MOHATHUSA.
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nmpodecCUOHATLHOUICATESIIFHO
CTBIO.

[TpaBuita sKOJIOrHYECKH
rPaMOTHOTO IMOBEJICHUS U
6e301acHoro oOparieHus ¢
He(PTENPOaYyKTaMH B OBITY

1 Ha IMMPOU3BOACTBC.

2 IlpenenbH
pIC
YTJII€BOAOPO
JIBL.
AJKaHBI.

3HauyeHue NPUPOIHOTO rasza
U UHBIX TIPEJICITbHBIX
YIJI€BOAOPOJOB B KAUECTBE
TOIUJINBA U XUMHUYECKOTO
CBIPBSI.
MeTaHupyrueankaHbIKaKe
OCTaBHAsTYaCTHIIPUPOTHOTO
raza. XMMHU4YE€CKHUECBONCTBA
MeTaHa,00yCJIOBIIMBAIOIINE
ero npuMeHeHue (ropeHue,
MHUPOIIU3,
raJIOorTeHUPOBaHUE).

T"'omosorn meTaHa,
U30MEPUS U HOMEHKJIATypa.
JerunpupoBaHue 3TaHa.
Kpexune u uzomepusayus
ankanos. Ankuivhule
paouxanvl. Mexanuzm

OnpenensTh
NIPUHAJIE)KHOCTD
BEILIECTB K pa3jIn4YHbIM
TUnam (IpeaeabHbIM WU
HEIpEeIeIbHbIM) U
KJIaccaM yTJIEBOJOPOJOB.
Ha3piBaTe ux no
MEXXIYHApOJHOMN
HOMEHKIJIATYype,
XapaKTepHU30BaTh
CTPOCHUE

M CBOMCTBA Ba)KHEHUIINX
pesicTaBUTeNe, HabI0IaTh U
OIIUCHIBATH
JIEMOHCTPAlMOHHBIN
AKCOEPUMEHT C TTOMOIIBIO
POZIHOTO SI3bIKA U SI3bIKA
xumun. O0001aThL 3HAHUS U

2. YuuTbIBaTh pa3Hble MHEHUS U
CTPEMUTBCS K KOOPAVHALIMY PA3JIMYHBIX
IIO3ULIMI BCOTPYIHUYECTBE.

JIMYHOCTHBIE:

1. TlocTreneHHO BhICTpaUBaTh
COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE:
OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YUCJIE U B
paMKax CaMOCTOATEJIbHOUN eI TEIbHOCTH
BHE IIKOJIBI.

2. OrueHuBath coaepkanue (UCXOIs U3
COIIMAIBHBIX U JINYHOCTHBIX IIEHHOCTEH),
o0ecrnieunBaroIee JMYHOCTHBIN
MOpaJbHBIN BHIOOP.
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€80000HOPAOUKATLHO2O
2a102eHUPOBAHUS ANKAHOS.

ACJIaTb BBIBOABI O
3aKOHOMCPHOCTAX U3MCHCHUA
CBOMCTB yIJIEBOJIOPOJIOB B
TOMOJIOTHYCCKUX psaaax.
Pa3znuuate nonATus «u3omMep»
1 «TOMOJIOTY.

3.AJIKEHBI.

DTUIICH KaK NPeJICTaBUTENb
ankeHoB. [lomyuenue
STHJICHA B
MMPOMBITILIEHHOCTH
(mermapupoBaHUE dTaHA) U B
nabGoparopuu (Aeruapatarus
sraHoja). CBoiicTBa
(ropenue, OpoMupoBaHue,
ruapaTanus,
MMOJIMMEPHU3AIIUS, OKHCIICHUE
pactBopoM KMnO4) n

OPUMEHEHHUE ITUIICHA.
[HonuaTunen. Iponunen.

Haszvieams 110
MEXIYHApPOIHOU
HOMEHKJIATYpE aJIKEHBI C
ITOMOIIIBIO POTHOTO SI3BIKA
U SI3bIKa XUMUH.
Xapaxmepuzosamuo
CTpOCHUE, CBOWCTBA,
CIIOCOOBI MOJIy4YEeHHUS U
00JIacTH MPUMEHEHUS
ATHJICHA.

Habnrwooame,
CaMOCTOSITSJILHO
npo8OOUMb U ONUCHLIBANb

PeryiasiTuBHbIe:

1. OOHapy:xuBaTh U HOPMYIHUPOBATH
yueOHyI0 MpolaeMy o]l pyKOBOJICTBOM
YUHUTEIS.

2. CTaBUTH 1IEJIb JEITEIILHOCTH Ha
OCHOBE TIOCTaBJICHHON MPOOIEMBI U
npeJiaraeT HeCKOJIbKO Coco0o0B ee
JIOCTHIKEHMS.

3. CaMOCTOATENBHO aHAIM3UPOBATh
YCIOBUS TOCTHKCHHUS 1I€TH Ha OCHOBE
yué€Ta BBIJICIICHHBIX YUUTEIEM
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CmepeopezynapHocmo
noaumepa. OCHOBHBIC
HOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
coequHeHni. Peakiiyuu
MOJIMMEPU3AITHH.
ITonusTHieH u o6aacTu ero
MMPUMECHEHUS.

Honyyenue
nOIUdIMULIEHanoIuMepusayuen
SMUIEHa, NOTUNPONUIEeHA
noaUMepU3AYUEUnpoOnUIeHa.

Ilpasuno B. B. Mapkxosenukosa
Ha npumepe nponuieHd.
KauecTBeHHbBIE peaknuy Ha
HENpeAeIbHbIE COEITUHEHNS:
obecrBeuynBaHue OPOMHOM
BO/JIbI U pacTBOpa
IepMaHraHaTa KaJusl.
Tomonocuueckuii psio smu
JIEHOBLIX Y271e8000P0008,
uzomepus (yenepoonozo
cxenema u noao0ACeHUs
KPAMHOU C65131),
Homenknamypa. llonyuenue
ATUJICHA JIETUIpaTaluen
3TaHOJIa U IETUIPUPOBAHUEM
JTaHa.

XUMHUYECKUU
AKCHEPUMEHT.

Yemanasnueams 3aBUCUMOCTD
MEXy TUIIOM CTPOEHUS
yYIJI€BOIOPOJA U €r0
XUMHYECKHMHU CBOMCTBAMHU Ha
IIPUMEPE JTOTUUECKUX CBA3EH:
NpeAeabHbIi — peakuuu
3aMelleHUs], HelpeaeIbHbI —
peaKkLUu NPUCOETUHEHHUS.

OPUEHTUPOB JCHUCTBUS B
HOBOMYy4YeOHOMMAaTEpHUae.

Ilo3naBarTeJbLHbIC:

1. OnpenensiTb BO3MOXKHBIE ICTOYHUKH
HEOOXOAMMBIX CBEJICHUMN, TPOU3BOIUTH
MOMCK MH(POPMAIUH, aHATH3UPYIOT U
OLICHUBAIOT €€ IOCTOBEPHOCTD.

2. CaMOCTOATENbHO BBIIETATE U
(hopMyJIMpPOBATh MMO3HABATEIBHYIO IIEJTb.

3. ®opmMupoBaTh yMeHUs HaOI0AATh,
JieN1aTh BBIBO/IbI IIPU IIPOBEICHUH OIIBITOB,
yMEHHUsI paboTaTh C KHUTOM U ¢
IIEPUOIUYECKON CHUCTEMOM.

KoMMyHUKATHBHBIC:

1. ®opmupoBaTh yMeHUs1 paboTaTh B
mapax, OTBE€4YaTh Ha BOMPOCHI yUUTEs,
YMETb UCIOJIb30BaTh XUMHUUECKUH S3BIK,
yMeHue paboTaTh ¢ XUMUYECKOM
MOCYAOM.

2. BnageTe MOHOJIOTHYECKOM U
JaJIOTUYecKoi popmamu peuu B
COOTBETCTBUU C HOPMaMH POJHOTO
SI3BIKA; BEIPAXKATH CBOU MBICITH C
JIOCTATOYHOM MOJHOTOM U TOYHOCTEIO.

JIMYHOCTHBIE:
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1. [IposIBIIATH OTBETCTBEHHOE OTHOIIICHUE
K 00YYCHHIO, YBRKHUTEIHLHOE OTHOIICHHE
K CTapIIMM U MJIQJIIINM TOBApHILAM;
OCO3HABAaTh [IEHHOCTH 3JI0POBOTO H
Oe3omacHOro 00pasa KU3HHU.

2. DopMupOBaTH OTBETCTBEHHOE
OTHONICHUS K YYCHHUIO, TOTOBHOCTH U
CIOCOOHOCTH, O0YYaIOIIHNXCS K
CaMOpPa3BHUTHIO U CaMOOOPa30BaAHHUIO.

4. JI1eHOBEHI
e
YTJII€BOAOPO
JTBL.

Kayuyk u ero
cBoricTBa.Bynkanuzauus
Kayuyka. Pe3una. M3onpen
KaKk MOHOMeEp
MPUPOJHOTOKAYUYKA.

CunreTnueckuii kayuyk. 1,3-
Bytaguen kak MoHOMeED
JTMBUHUIIOBOTO U
OyTaMeHOBOT O
CUHTETUYECKUX KAyIyKOB.
HMHble XuMHAYEeCKHE CBOMCTBA
JIMCHOB: TAJIOTCHUPOBAHUE,
2udpozanocenuposanue,
euopuposanue. 1,2- u
1,4-npucoeounenue.
Ilonyuenue ouenogvix
y2ne6000p0008 memooom C.
B. Jlebeoesa u
Ode2udpuposanuem aiKaHos.

Ha3zvieams 110
MEXyYHApOJHOU
HOMEHKJIATYp€E TUEHBI.

Xapaxkmepu306ambCTPOEHUE,C
BOMCTBA,cnOCOObI NoLyuenus n

obnactu npumeHenus 1,3-
OyTaaueHa.

Habnrooams u onucovleams
JE€MOHCTPALIMOHHBINA
XUMHUYICCKUHIKCIICPUMEHT.

PeryviasTuBHble

1. Boiensite U 0CO3HABATh TO, YTO YKE
YCBOEHO M YTO €IIE ITOMJIEKUT YCBOCHHUIO,
OCO3HAIOT KaY€CTBO U YPOBEHb YCBOCHHS.

2. CraBUTb yueOHYIO 3a/1a4y Ha OCHOBE
COOTHECEHHsI TOT0, UTO YK€ U3BECTHO U
YCBOEHO, M TOTO, YTO €l1e HEM3BECTHO.

Ilo3HaBaTeJdbHBIE

1. Ilouck u BeIAENIEHHE HEOOXOAUMOM
nH(popMaIuK; MPUMEHEHNE METO/IOB
MH(POPMAITMOHHOTO TIOMCKA, B TOM YHCIIE
C IOMOILIbIO KOMIIBIOTEPHBIX CPECTB.

2. Ananu3upoBaTh OOBEKT, BBIICIISIS
CYIIIECTBEHHBIC U HECYIIECTBEHHBIE
MPU3HAKHU.

KoMMyHUKATHBHDBIE




,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

Tomonozcuueckuti pso
CONPANCEHHBIX OUEHOBLIX
V211e6000p0008,
HOMeHKIamypa.

1. Yuurtbcs opraHu3oBbIBaTH U
IUIAHUPOBATh YUEOHOE COTPYJHUUYECTBO C
YUMTEJIEM U CBEPCTHUKAMHU.

JIMYHOCTHBIE

1. ®opmupoBaTh MO3HABATEIILHbIC
HHTCPCChI, MHTCIJICKTYAJIbHBIC U
TBOPYECKHE CIIOCOOHOCTH.

5. AJIKAHBI

BricokoTemniepatypHoe
Iiams aleTUIeHa Kak oJHa
u3 obsacreit ero
npuMeHeHnus. llonydenue
alneTUIeHa MUPOIU30M
MeTaHa U KapOU HBIM
criocoboMm. [lonyyenue
Kapouoa xanvyusi.
XYMMHAYECKUE CBOUCTBA
aleTUICHA:
rajoreHupoBaHUE,
TUJPOTAIIOTCHUPOBAHUE
(XJTOpBUHMI U
MOJIMBUHUIXJIOPU,
€rONpUMEHEHHUE),
ruapatanusi(peakus

M. I'. Kyueposa),

TpuMepu3sanus (peakuus H.

J1. 3eMHCKOorO).

Has3zvieamos 110
MEXXIYHApPOIHOMN
HOMEHKJIAType aJIKUHBI C
IMMOMOIIBIO POJIHOTO SI3bIKA U
SI3bIKA XUMUU.

Xapaxmepuzoeams CTpOCHHE,
CBOMCTBA, CITOCOOBI TTOJTYYESHHUS
1 0071aCTU TIPUMEHEHUSI
auermieHa. Habaiooame,
camocmosimenbHo nPo8oOUNb
U onucvleams XUMHYECKHUUN
SKCrepuUMeEHT. Omauuams
OCOOEHHOCTH pPEaKIui
MMPUCOECIMHEHUS Yy alleTUJICHA
OT pEeaKkM NPUCOCTAUHEHUS
STUJICHA.

PeryiasiTuBHBIE:

1. CamocTOATENIEHO OCO3HABATH IPUUMHBI
CBOETO ycIiexa WIN Heycrexa U HaXOUTh
crocoOBbl BBIX0J1a U3 CUTYallul HEeyclexa.

Ilo3HaBaTeJbHbIC:

1. Ctpouts J0ru4ecKoe paccykaeHue,
BKJTIOUAIOIIEE YCTAaHOBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3CH.

2. OcymIeCTBIATh pACHIUPEHHBIN MOUCK
nH(OpPMAIIUHU C UCTIOTb30BAaHUEM
pecypcoB 6ubnmorek u HTepHEeTa

KoMMyHMKAaTHUBHbIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHE
UIIO3MLIMIO, apTYMEHTUPOBATh U
KOOPJAMHUPOBATh €€ C MO3UIUAMU
napTHEPOB B COTPYIHHUYECTBE TIPU
BbIpa0OTKe 00IIEro peieHus B
COBMECTHOMU JIEITEIHHOCTH.
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T'omonoeuueckuti pso,
usomepusl, HOMeHKIamypa
ANKUHOB.

JIMyHOCTHBIE:

1. BI)ICTpaI/IBaTB COOCTBEHHOE OEJIOCTHOC
MHPOBO33PCHUEC. OCO3HABATH HOTpe6HOCTB
U I'OTOBHOCTD K CaMOO6pa3OBaHI/IIO, B TOM
YHCJIC U B paMKax CaMOCTOSTEIbHOM
JACATCIIBHOCTH BHC IIKOJIBI.

6.Apomatny
ecKHue
yIJI€BOJOP
OJ1bl UJIU
apeHBI.

OTkpbiTHE O€H30I1a, €TO
CBOMCTBa U MEpBbIE 00JaCTU
TIIPUMCHCHUS.

YcTaHOBIIEHHE XUMHUYECKOTO
CTpoeHHUs1 OeH3o0a.
dopmyna Kekyne.

Cosepemennvie npedcmasneHus.

0 cmpoeHuu b6en3oua.
XUMHWUECKHUE CBOMCTBA
OeH30J1a: TAJIOTeHUPOBAHHE,

Xapaxkmepuzoeamo
OCOOEHHOCTH CTPOCHUS,
CBOMCTBa U o0yacTH
NpUMEHEHHUs1 OeH30J1a ¢
ITOMOIIIBIO POJHOTO SI3bIKA U
A3bIKA XUMHH.

Habnrooams u onucvieams
JEMOHCTPAIIMOHHBINA
XUMHYECCKHUH dKCITEPUMECHT.

PeryiasiTuBHbIe:

1.®opmupoBaTh yMEHUE YIYUTHIBATH
BBIJICJICHHBIE YUNUTEJIEM OPUEHTHPHI
NIEVUCTBUS B

HOBOM y‘{e6HOM MaTepurajic B
COTPYAHUYICCTBC C YUUTCIICM.

2.IlnanupoBaTh CBOM JCHUCTBUS B
COOTBETCTBHH C IIOCTaBJICHHOU

3ajadei u YCJIOBUSMH €€ pCaJIn3alluu.
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HUTpOBaHue. [lonyuenue
benzona. 'omonoz 6enzona—
Mool

3. BrigBurath Bepcuu peiieHus
MPOOJIEMBI, 0OCO3HABATh KOHCUHBIHA
pe3yNbTaT, BRIOUPATH U3 MPEITI0KEHHBIX
U UCKaTh CaMOCTOSITEIILHO CPEICTBA
JOCTH>KEHUS 1IEJIH.

Ilo3HaBaTeabHbIE:

1. OcymecTBiIsITH BEIOOD
HanOosee A3 (HEKTUBHBIX
Croco0O0B PEIICHHUs 3a/1a4 B
3aBHCHUMOCTH OT
KOHKPETHBIXYCIOBUH.

2. OcymecTBIsTh CPAaBHEHHE,
KJIacCH(DUKAINIO, CAMOCTOSATEILHO
BBIOMpAst OCHOBAHHS U KPUTEPHHU JUIS
yKa3aHHBIX JJOTHYECKUX OTEepaIHi.

3. YMeThb onpeaensaTh BO3MOKHbBIE
HCTOYHUKU HEOOXOIUMBIX CBEIEHUM,
MPOU3BOIUTH MOUCK HH(POPMAIUH,
aHAJIM3UPOBATH U OI[CHUBATH €&
JIOCTOBEPHOCTD.

KoMMyHUKATHBHBIC:

1.CogBepiieHCTBOBaTh YMEHUE

A0rO0BapuBaThbCA U MPUXOJUTDH K O6I].[€My
PEUICHUIO B COBMECTHOM JCATCIIBHOCTH.

2. Pa3BuBaTh yMEHHUE MPOTYKTUBHO
paspemiats KOH(QIMKTHI HA OCHOBE y4eTa
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HMHTEPECOB U MO3ULIUI BCEX €r0
YYaCTHHUKOB.

JInygocTHLIE:

1. Pa3BuBarth BHYTPCHHIOIO ITIO3UIHIO HA
YPOBHE MMOJTOXKXUTEIIBHOI'O OTHOIICHUS K
HIKOJIC.

2. ®opMHUPOBATH IKOJIOTUYECKOE
MBIIICHUE

10

7.HedT1h 1
CIocoOkI eé
repepaboTk
"

HedTs, e€ pusnueckue
CBOMCTBa, CIIOCOOBI
pasneneHus e€ Ha
cocCTaBJIsIFOIINE, HEDTAHBIC
(pakmum, TepMudecKuii u
KaTaTUTHYCCKUH KPEKUHT

3HaTh BaxKHEHIIIIE
HaIrpaBJICHUS UCTIOJIb30BAHUS
HepTH. YMETh IMPOBOJIUTH
HOMCK XUMHYECKOMH
nadopmarm ¢
HWCMOJIb30BAHUEM PaA3JIMUHBIX
HCTOYHHUKOB

PeryiasiTuBHbIe:

1.®opmupoBaTh yMEHUE YUYUTHIBATH
BBIJICJICHHBIC YUUTEJIEM OPUEHTHUPBI
JNIEUCTBUS B

HOBOM y‘Ie6HOM MaTcpHrajic B
COTPYAHUYICCTBC C YUUTCIICM.

Ilo3HaBaTeabHbIE: YMETh ONPEIEIATH
BO3MOJKHBIE HCTOUHHUKH HEOOXOIUMBIX
CBEJICHUH, TPOU3BOJIUTH ITIOUCK
uH(bOpMaIli1, aHATTU3UPOBATh U
OLICHUBATh €€ JOCTOBEPHOCTH

JInunocrueie: PopMupoBaTh
JKOJIOTUYECKOE MBIIIJICHUE
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8-
9.Pemenne
3a7a4 Ha
BBIBOJI
XUMHUYECKOH
(bopMyiibl
BEIIICCTBA

Pemrenue pacu€THbIX 3a1a4
Ha BBIBOJ, (hOopMYyJT
OpPTraHUYECKHUX BEIIECTB IO
MacCOBOH foJjie 1
MpOJIyKTaM CrOpaHust

YMeTh IPOBOAUTH PACYETHI
110 HaXOXKJICHUIO (opMyIl
OpPraHUYECKUX BELIECTB I10
MacCOBOH J0JI€ U NPOAYKTaM
Cropasus

PerviasiTuBunie:

1. CamocTosiTeTbHO OOHAPYKUBATh U
(hopmynupoBaTh y4eOHYIO
po0JIeMy,0NpeIeIIATh 1eb yaeOHOM
JeSITeIbHOCTH.

Ilo3HaBaTeJbHbBIE:

1. CaMOCTOATENBHO BBIAEIATh U
(GhopMyIHPOBATH TIO3HABATEIILHYIO 1IEJTb.

2. Ananu3upoBaTh,CpaBHUBATD,
KJIACCH(UITUPOBATH M 00001IaTh ()aKTHI U
SIBJICHHSL.

KoMMYHHKATHBHbIE:

1. CaMOCTOATENBHO OPraHNU30BbIBATh
yueOHOEe B3aMO/ICICTBHE B rpyIe
(ompenensTh o0IIue e,
pacIpenensiTh pojiu, T0rOBapuBaThCs

JPYT C APYTOM U T.JI.).

JIMYHOCTHBIE:

1. ®opMupOBATH OTBETCTBEHHOE
OTHOILIEHHE K YYECHHUIO.
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10.06006111
eHHE U
CHCTEMATH
3amus
3HaHui 00
YTJICBOJOP
oJax.

14

11.KonTpoJa

bHasi padora
Ne 1 mo Teme
«YTneroaop

OJIBD»

Knaccndukamus
YTJI€BOJIOPOAOB
HOCTPOCHUIOYTJICPOTHOTOCK
eJieTa U HAJIMYUIO KPaTHBIX
cBs3ei. BzauMocBsI3b
MEX/1y COCTaBOM,
CTPOCHHUEM U CBOMCTBaAMH
YTJIEBOJIOPOJIOB.

I'eneTuueckas CBsI3b MEXIY
KJIaccaMH YIJI€BOJIOPOJOB.

KonTposns u yu€T 3HaHUN

Knaccudunuponats
YIJIEBOAOPOBI 110 CTPOCHUIO
YIJIEPOJHOIO CKENneTa U
HaJIMYUIO KPATHBIX CBS3EH.
VYcranaBiauBaTh B3aUMOCBSI3b

MEXAY COCTaBOM, CTPOCHUEM U

CBOMCTBaMH yIJI€BOIOPOIOB.
OnuceIBaTh FeHETUYECKUE
CBSI3U MEXJy KJlacCaMH
YTJIEBOJOPO/I0B C IIOMOIIBIO

POOAHOTO sA3bIKa U A3bBIKAXUMUU.

ITpoBoauTh pedrekcuro
COOCTBEHHBIX NOCTIDKEHUN B
[O3HAHUU XUMHUHU
YIJIEBOIOPO/IOB.

Tema 3. Kuciopoacoaep:xkamme oprannyeckue coenunenus (10q)
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1.Criupt
b

OTUIOBBIN CIIUPT U €T0
cBoiicTBa. OKuCIEeHHUE
stanosa (hepMEeHTaTUBHOE,
okcuaom menu (II)).
XUMHUYECKHE CBOMCTBA
3TaHoJIa: AerujipaTalusi,
B3aMMOJICUCTBHUE C
HaTpUeM, TOpEHUE.
[Tosnyuyenue 3Tanona
rUApaTanye STHUIICHA,
WeNOUHBIM SUOPOTUZOM
eanoeensamana, OpOKECHUEM
caxapos. [ omonornueckum
psi1 OTHOATOMHBIX
COUPTOB, U30MEPUSI,
HOMEHKJIaTypa.
MHOroaToOMHbIE CIUPTHI:
IMUNEHSTUKO]Ib, TITULICPUH.
KauectBenHnas peakuus

Ha MHOT'OQTOMHBIC CITMPTHI.

Haszvieams o
MEXyHapOJHONU
HOMEHKJIaType CITUPTHI.
Xapaxmepuzoeams CTpOCHHUE,
CBOMCTBA, CIIOCOOEBI
NOJIy4eHUsi U 00J1acTu
MPUMEHEHUS dTaHOJIa U
TJIMIEPUHA C TOMOUIBIO
POJHOTO SI3bIKA U SI3bIKA
XUMUHU.

Knaccugpuyuposams cniupThl
10 UX AaTOMHOCTH.

Habnrooamey,
CamocmosimenbHo NPoO8oOOUMDb
U onucvleamsb XUMHUYCCKUMN
SKCIIEPUMEHT.

PeryiasTuBHble

1.ChopmupoBath yMEHUE aJIeKBaTHO
OILICHUBATh CBOU 3HAHUS U YMEHHUSI.

2.DopMUPOBATh UHTEIUIEKTYaJbHbIE U
TBOPYECKHE CIIOCOOHOCTH.

Ilo3unaBaTeaLHLIE

1.ChopmupoBath yMeHHE aHATU3UPOBATD,
CpPaBHHMBATh, KJIACCU(PHUIIUPOBATH U
00001maTh (GaKThl U SBJICHUS,

KoMMYHMKATHBHBbIE

1.ChopmupoBath yMeHUE MPEACTABIATH
MIPOJICIIAHHYIO padoTYy.

2. ®opMupoBaTh YMEHHS PabOTaTh B
rapax, OTB€4aTh Ha BOIIPOCHI YUUTEIS,
YMETh UCIOJIB30BAaTh XUMUYECKUN SA3BIK.

JIN4HOCTHBIE

1. ®opmupoBaHue UHTEpECA K HOBOMY
peIMeTy.

2. ®opMupoBaHUE yueOHO-
MI03HABATEIEHOTO HHTEpECa K HOBOMY
yueOHOMY MaTepHuaiy U crocodam
peleHnsl HOBOM YaCTHOM 3a7ayuH.
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16 2.@enonbl | CTpoeHUE MOJICKYJIBI U Xapaxkmepuszosamo
(uszmueckue cBoiicTBa O0COOEHHOCTU CTPOEHUS U
(penona. Bzaumuoe cBolicTBa (heHoJIa Ha OCHOBE
BJIMSIHE aTOMOB B B3aUMHOTO BJIUSIHUS aTOMOB
MOJICKYJIaX OPraHUYECKUX B MOJIEKYJI€, a TaKKe
BEILIECTB Ha IIPUMEpPE crocoObI TOJTyYeHUs U
(penona. Xumuueckue 00J1acTH MPUMEHEHUS
cBolicTBa (peHoIa, (heHoa C TTOMOILIBIO POJHOTO
MOJITBEPKIAIOIINE sI3bIKA U S13bIKA XUMUHU.
B3aUMHOE BJIMSTHUE aTOMOB: | Habarooams u onucvieameo
KHUCJIOTHBIE CBOMCTBA, JI€MOHCTPALIMOHHBINA
pEaKIU TaJIOTEHUPOBAHUS, | XMMUYECKUI SKCIIEPUMEHT.
HutpoBaHnus. [lomyueHue Cobnrooams TipaBHUiIa
(penona uz AKOJIOTHYECKH I'PaMOTHOTO U
KaMEHHOYTOJIbHON CMOJIBI U 0e30macHOro ooparieHus ¢
U3 npPous3- 0OHLIX OEH30.1a. FOPIOYUMH U TOKCUUYHBIMHA
BEIIIECTBAaMU B OBITY U
OKpY Karolleun cpee.
17 3.Anpieru | [IponsBOACTBO Xapaxmepuzoeamo Peryasitunpre:
Abl HUCIOJIb30BaHUE 0COOEHHOCTH CBOMCTB
1.BHOCHTH HEOOXOIUMbIE KOPPEKTHUBHI B
CTPOUTEIBbHBIX U popmanbaeruna u .
Ketonsl. JIECTBHE TOCJIE €0 3aBepLICHUS Ha
OTAEJIOYHBIX MaTEPUAJIOB arerajgbJerujia Ha OCHOBE
OCHOBE €T0 OLIEHKH U y4yeTa XapakTepa
Ha OCHOBE MOJINUMEPOB U3 CTPOCHUS MOJIEKYJI, CITIOCOOBI
CIEJIAaHHBIX OIINOOK.
(beHoTOOPMATBIETUIHBIX | TIOJYYCHUS U UX 00J1aCTH
cMosimuxaHajaoros.d®opman | IPUMEHEHUS C NOMOIIbIO 2. OCymecTBIATh KOHCTaTUPYIOLIUH U
BACTUA,CTO CTPOCHUC U POOAHOTO sA3bIKA U A3bIKA HpG}IBOCXI/IHIaIOIIII/II\/’I KOHTPOJIb 110
(pmu3ngeckue cBolicTa. XUMUH. pe3ysIbTaTy U 10 CIOCO0Y JACHCTBHS,
Dopmanun. XUMUYECKUECBO
icTBa opMalbaerua:
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TUJIPUPOBAHUE, OKUCIICHHUE.
Peakyuu
noauxounoencayuu.I"omosior
HYECKUNPANANbIAETUIOB,
U30MEpHUs, HOMEHKJIaTypa.
KauecTBeHHas peakiys Ha
aIbJAETUIHYIO
rpynny.llonyuyenuedopman
bJETrHUaa HareTaabIeTHaa

U3 COOTBCTCTBYROIIIUX

CIIMPTOB. IlonsTHE O KETOHAX.

ANbIETUIB ¥ KETOHBI B
IIPUPOJIE.

Habnrooame, onuceieams u
npo8ooums XUMUYECKUN
AKCIICPUMEHT.

Cobniooams npaBuia
SKOJIOTMYECKH TPAaMOTHOTO U
0e30macHOro 00pamIeHus ¢
TOPIOYMMHU U TOKCUYHBIMU
BEIIIECTBAMH B OBITY U
OKpYyJKaroliei cpene.

18

4. KapboHo
IBBIC
IKUCJIOTBI.

KapOoHOBBIEC KUCIIOTHI B
NpUPOJE U B OBITY.
XUMHUYECKHE CBOUCTBA
KapOOHOBBIX KHUCJIOT B
CpaBHEHUM CO CBOMCTBaMU
COJISTHOU KUCJIOTBI

(B3aumoielicTBUE C
MeTaJlJIaMH, OC-HOBHBIMHU
OKCHJIaMH, OCHOBAaHUSIMH,
COJISIMH). YKCyCHast
KHCJIOTa KaK cJIa0bIi
AIIEKTPOJITUT, HOHHBIE
YpaBHEHHUs pEaKLUi C ee
YJaCTHEM.

Xapaxmepuzosamuw
0COOEHHOCTH CBOMCTB
KapOOHOBBIX KHCIIOT Ha
OCHOBE CTPOCHUSI UX MOJIEKYI,
a TaxkkKe crocoObl MOIyYEHUS
1 00JIaCTH IPUMEHEHUS
MYpaébuHoil U YKCyCHOMN
KHUCJIOT C TIOMOIIBIO POJTHOI'O
SI3BIKA U SI3bIKA XUMHU.
Pasznuuame o0111€€, 0COOEHHOE
U €IUHUYHOE B CTPOCHUH U
CBOMCTBAaX OPraHUYECKUX
(mypasbunoil n ykcycHoU
KHUCJIOT)OIUCHIBATH U
MPOBOJIUTh XUMHYECKUH
skcnepumenT. Cobarodams

aKTyaJbHbIM KOHTPOJIb HA YPOBHE
IIPOU3BOJIBHOTO.

3. BeigBUraTh BEpCUU pEIICHUS
poOJIeMbl, 0CO3HABATH KOHEUHBIN
pe3yINbTaT, BRIOUPATH U3 MPEIIOKEHHBIX U
HCKaTh CaMOCTOSITENILHO CPE/ICTBA
JIOCTHKCHUS TEITH.

Ilo3HaBaTeJbHbBIC:

1. ®opmupoBaTh ycTOMUMUBBIN yueOHO-
[I03HABATEJIILHOI'O UHTEPEC K HOBBIM
001KM criocobamM perieHus 3aiad.

2. ®opMHUpOBATh YMEHUS YCTaHABIMBATH
CBSI3M MEXKY PEaJbHO HAOII01aeMbIMU
XUMUYECKUMH SIBJICHUSIMU U IIPOLIECCAMM,
MIPOUCXOAAIIMMHU B MUKPOMUDE,
OOBSICHATH IPUYMHBI MHOTO00Opa3us
BEILECTB, 3aBUCUMOCTb UX CBOWCTB OT
COCTaBa U CTPOEHUs, & TAKIKE 3aBUCUMOCTh
IIPUMEHEHHUS BEILECTB OT UX CBOMCTB.

KoMMyHUKATHBHBIEC:

1.AprymeHTHpOBaTh CBOIO MO3UIUIO U
KOOPJAUHHUPOBATh €€ C

MTO3UIIMSIMU TTAPTHEPOB B COTPYAHUICCTBE
MIPH BBIPAOOTKE 0OIIIETo perieHus B
COBMECTHOM JESITEIIbHOCTH.

2. AZleKBaTHO UCIOJIb30BaTh PEUEBbIC
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Peaknus sTepudpukanmu.
I'omosornueckuit psig
npeaeIbHbIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT,
HU30MepHsi, HOMEHKJIaTypa.
ITomydyenne MypaBbUHOU U
YKCYCHOM KHUCJIOT.

OTI[GJ'IBHBIG npeaACTaBUTCIIN
KHUCJIOT HHOT'O CTPOCHUAA:
OJICMHOBAs1, JINHOJICBA,

MpaBHUjIa YKOJIOTUYECKU
IPaMOTHOTO U 0€30I1aCHOTO
oOpalieHus ¢ TOPIOYNMH U
TOKCUYHBIMH BEIISCTBAMU B
OBITY M OKpY>Kalolle cpene u
HEOPraHUYECKUX KHCIIOT.
Habnrooams, onuceieams u
npo8ooOUMsb XUMUYECKUI
skcnepumenT. Cobrooams
MpaBHJIa YKOJIOTUYECKU
rPaMOTHOIO U 0€30I1aCHOTO
oOpalieHus ¢ TOPIOYNMH U

CPEACTBAMJIA PELICHUS PA3IUYHBIX
KOMMYHUKAaTUBHBIX 3a/1a4; BJIAJETh
YCTHOU M IMCBMEHHOU peYbl0; CTPOUTH
MOHOJIOTHYECKOE
KOHTEKCTHOEBBICKA3bIBAHNE

JIMyHOCTHBIE:

1. YMeThb orieHUBaTh MPAaBUILHOCTD
BBITIOJTHEHUS YI€OHOM 3a/1a4H,
CcOOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHUS.
2.AHanM3UpPOBATh YMOIMOHATBHEIE
COCTOSIHUS, TTIOJIyYEHHBIE OT YCIICITHON

JIMHOJICHOBAsI, aKpUJIOBas, (HeycnemHoi)
TOKCUYHBIMHU BEILIECTBAMU B
[aBeseBast, OeH30MHAasL. GBITY H OKDY>KAIOIICH Cpeie JIeATEIIbHOCTH, OLIEHUBATh UX BIUSHHUE HA
y 14 pexe. HaCTpOEHHEUEIOBEKa.
19 5.CnoxH | Yzyuenne cocrapa )uUpoB. | Xapaxmepuzoeams PeryisiTupHbie:
BIC JKupsbl pacTUTEIBHOTO U OCOOEHHOCTH CBOMWCTB KHPOB .
1.ITnmaHupoBaTh CBOM JICUCTBUS B
elinziuss >)KUBOTHOT'O Ha OCHOBE CTPOCHUS UX .
K COOTBETCTBHUH C ITOCTABJIEHHOM
HPEIL. HPOUCXOXKIACHUS, MOJIEKYJI, a TaKXKe

pa3nuyus B UX COCTaBe.
I'maponns »xupoB u ux
oMmbuieHue.Mbuial. Cunmem
uveckue moroujue
cpeocmea (CMC).
Dkonoeuueckue acnexmoi
npumenenus CMC.
I'mapupoBaHue >XKUIKUX
)kupoB. IIponssoacTso
TBEP/IbIX )KUPOB HA OCHOBE

KJIacCU(UKAIINHU )KUPOB MO UX
COCTaBY M MPOUCXOXKICHUIO U
MPOU3BOJICTBO TBEPABIX
’)KUPOB Ha OCHOBE
pactutenbHbIX Macea. Ha
OCHOBE pPEaKINU
sTepuduUKanuu
Xxapakmepu3zoeams COCTaB,
CBOMCTBA 1 00J1aCTH

3aJaden u YCIOBUAMU €€ pCalIn3alluu.

Ilo3HaBaTeJbHBIC:

1. OcymiecTBiATh BEIOOP
Haubosee 3P HEeKTUBHBIX
CIoco0O0B peIIeHus 3a7a4 B
3aBUCUMOCTH OT
KOHKPETHBIXYCIIOBU.

2. OcymecTBIsTh CPaBHEHHE,
KJ1acCU(UKAIUIO, CAMOCTOSTEIBHO
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pacTUTEITBHBIX
macein.Ilonsarue o
CIIOKHBIX d(Hrpax.
CnoxHubie 3(pupbI
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT U
OJTHOATOMHBIX CITUPTOB.
Hzomepus u
HOMEHKAAMmypa CIONACHBIX
agpupos. Peakuus
srepudukanuu. CI0KHBIS
a¢upsl B ipupozae. XKupst
KaK CJI0XKHBIE 3(PUPBI
TJIUIIEPHUHA U BBICIIIUX
KapOOHOBBIX KHCIIOT.

IIPUMCHCHHUS CIIOKHBIX
3¢upoB.

Habnrwooame, onuceieams u
npo8ooums XUMUYECKUN
AKCIIEPUMEHT.

Cobniooams npaBuia
SKOJIOTMYECKH TPAaMOTHOTO U
0e30macHOro 00paIIeHus ¢
TOPIOYMMHU U TOKCUYIHBIMU
BEIIECTBAMH B OBITY U
OKpYy’Karouiei cpene.

BbIOMpasi OCHOBAHUS U KPUTEPUH IS
YKa3aHHBIX JJOTUYECKHUX OIEPALMIA.

KoMMyHHKaTHBHbIE:

1.CoBepiiieHCTBOBaTh YMEHUE

JA0TOBaprUBaTLCA U ITPUXOJUTD K o61ueMy
PEIICHUIO B COBMECTHOM JACATCIIbHOCTH.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO MO3UIIUIO HA
YPOBHE MOJIOKUTEIBHOIO OTHOILIEHUS K
IKOJIe, TOHUMaHHsI He00XO0AUMOCTH
y4Y€HHMs, BBIPQ)KEHHOT0 B IIpeo01aJaHuu
yueOHO-1103HaBaTEeIbHBIX MOTHBOB U
HPEANOYTEHUH COLMATIBHOTO CI10co6a
OLICHKH 3HAHUH.
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6.Yraeson
bp1. X
Ki1accudu
Kaius u
3HaUCHHE.

CocTaByTrJiieBOJIOB,UXHAXO
JKJIEHUE
UPOIbBOPUPOAC.3HAUCHUCY
TJIEBOJOB B TEXHUKE, OBITY,
Ha MPOU3BO/ICTBE.
Knaccudukarms
YTJICBOJIOB: MOHO-, JTH- U
MMOJIMCaxXapuIbl.

Xapaxmepuzoeams COCTaB
YIJIEBOJIOB U UX
KJIacCU(PHUKAIIUIO HA OCHOBE
CIOCOOHOCTHU K THIPOITUZY.

PeryviasTuBuble:

1. CamocTosTENIbHO 0OCO3HABATH TPUUNHBI
CBOETO ycIiexa WIn Heycrexa U HaXOUTh
crocoOBbl BBIX0J1a U3 CUTYallUH HEycIexa.

Ilo3HaBaTeJbHBIC:




,ﬂ,OKyMEHT noanucaH 3ﬂeKTpOHHOI\/1 noanuncblo.

21 | 7.Monoca | Cmpoenue Onucvliéams CBOMCTBA
Xapubl. MONEKYIbI2NIIOKO3bL. I'JIFOKO3bI KaK BEIIeCTBa C
JIBOMCTBEHHOU (DyHKIIMCH
BOMCTBEHHOCTh DYHKIIUHA
2 bynxn (anpaeruiocnupra).
OpPraHUYECKOI'O BEIIECTBA
Yemanasnuseamo
Ha IIPUMEPE TIIOKO3bI
p p MEXIIPEAMETHBIC CBSI3HU
BbIETUIOCIIHPT).
(anpaernnocnupr) XAMHUH U OMOJIOTUU Ha
XUMHUYEeCKHE CBOMCTBA
OCHOBE PACKPBITHSI
TJTFOKO3bI Ka3bIB U o
JIFOKO3BL, TOKASBIBAIOLINE OHMOJIOTUYECKON POJIH U
BOMCTBEHHOCTBD .
ABOMCTBCHHOCTD €€ XUMHYECKUX CBOICTB
HKIUU: TUAPUPOBAHUE o .
dynxn ApHUp > BaXXHEUIIINX MPECTaBUTEIICH
B3alMOJJENCTBHUE C
A MOHO-, I1- U TIOJIMUCaXapua0B.
ruapokcugom meau (I1),
OKUCJIEHUE Habniooamew,
(pepmenmamusnoe, onuCvLIBAMb U
peakmus «cepeopssHOTO npoeoouUnsb XUMHUYIECKUN
3epkaiia»). bpoxxenue AKCTICPUMEHT.
rmroko3bl. doTocHHTES.
Cobnrooams TipaBUIa
@pyKkmosza Kak uzomep
TEXHUKH 0€3011acCHOCTH
2NIIOKO3bL.
npu paboTeB KaOUHeETe
XAMHUMU.
22 | 8.Ilommcax INonucaxapuapl: Kpaxmai, Onucwvieams CBONWCTBA
apuJpbl. nesunosio3a. CpaBHEHHE X | KpaxMaia u

CTPOCHHUS

u cBoiicTB. KauecTBennas
pCaKniuAa Ha KpaXMall.

LEIUIIONI03b]. Yemanaenusamo
MEXITPEIMETHBIC CBSI3HU
XUMHH U OMOJIOTUH Ha
OCHOBE PACKPBITHSI

1. Ctpouts 0ruUecKoe paccykacHue,
BKJIIOYAIOIIEE YCTAHOBJIEHUE IPUYMHHO-
CJICICTBEHHBIX CBSI3EH.

KoMMYHHKATHBHBIE:

1. ®opmynupoBaTh COOCTBEHHOE MHEHHUE U
MO3UIUIO, ApTYMEHTUPOBATh U
KOOPJAUHHUPOBATH €€ C MO3ULIUAMHU
NapTHEPOB B COTPYIHUYECTBE MIPU
BBIPaOOTKE 0OIIETO PEelIeHHs B
COBMECTHOMEATEIBHOCTH.

JIMYHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE 1IETTIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTD
Y TOTOBHOCTH K CaM0O0Opa30BaHMIO, B TOM
YHCJIC U B paMKax CaMOCTOSITEIILHOU
ACATCIIBPHOCTHU BHEC IIKOJIBI.
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OHMOJIOTUYECKOU POJIH U
XUMHYECKHUX CBOMCTB
Ba)XXHEUIINX IIPEACTABUTEIICH
MOHO-, Y- U [OJIMCaxapyua0B.

Habnwooameo,
onuceigams u
npoeooums XUMHUISCKHUH
SKCIICPUMEHT.

Cobatooamsb TIpaBUIIa TCXHUKU
0e30ImacHOCTH IpH paboTeB
KaOMHEeTEe XUMHHU.

23

9.006006111€
HUE U
CUCTEMATH
3a1Ms
KHCJIOPOJIO
coJIepIKalil
nux
COE€IUHEHU
u

Knaccndukamus
KHUCJIIOPOJIOCOAEPKALINX
coeanHeHHUM. B3anMoCBI36
MEXIAY COCTaBOM,
CTPOCHHUEM U CBOMCTBaAMH
YTJII€BOJOPOIOB.

I'eneTuueckas CBsI3b MEXIY
KJIaccaMH YIJI€BOJIOPOJOB.

Knaccudumuponars
KHUCJIOPOJI0COIEPKAILINE
COCIUHEHHS 110 HAJTMYHIO
(pyHKIIMOHAIBHBIX TPYMIL.
YcranaBnuBaTh B3aUMOCBS3b
MEXJIy COCTaBOM, CTPOCHHUEM
HCBOMCTBAMH
KHCJIOPOJIOCOAEPIKAIINX
COCIUHCHUM.
OnuceIBaTbreHETUYSCKHUECBSI3
UMEX 1Y KJI1aCCAMMUKHUCIIOPOIOCO
epyKALLIUX COSIMHEHUI.

[TpoBoauTh pedrexcuro
COOCTBEHHBIX JIOCTUKCHUH B
MMO3HAHUU XUMHU
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KHUCJIOPOJIOCOAEPIKAIINX
COEIUHEHUN.

24

10.KonTpo
JIbHAasA
paborta No2
110 TeEME
Kucnoponc
oAeprKaIu
e
opraHuydec
KHUe
COCIMHECHU
g

KoHTposib u yuét 3HaHuit

Tema 4. A3orcoaep:xkamue oprannyeckue coeguHeHus (54)
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1.AMUHEL.
AHWINH.

IIpuponHslie KpacuTeIn Kak
MPOX3BO/IHbIE AHUJIMHA.
OTKpBITHE U CTPYKTYypa
aHWINHA. AMUHOTPYIIIIA.
OcCHOBHBIE CBOMCTBA
anmimHa. bpomupoBaHue
aHUJINHA (KauecmeeHHas
Ppeaxkyust Ha AHUIUH).
Bzaumnoe enusanue amomos 6
MOJIEKYIax OPeaHUu4ecKux
coeOuHenuli Ha npumepe
anununa. Ilonydyenune
aHminHa. Peakuus

H. H. 3uauna.

Xapaxkmepuzosamo
OCOOEHHOCTH CTPOCHUS U
CBOMCTBa aHUJIMHA
3HaYE€HHUEU 00JIacCTU
NPUMEHEHUSI aHUJIMHA C
MOMOIIIBIO POJTHOTO SI3bIKA

M A3bIKA XUMHH.

Habnrooame u onuceieams
JIEMOHCTPAIMOHHBIN
XUMHYCCKHUH dKCTICPUMEHT.

Cobntodams ipaBuia
SKOJIOrMYE€CKH I'PaMOTHOTO U
0e30macHOro 00paIIeHus ¢
TOPIOYMMHU U TOKCUYIHBIMU
BEIIECTBAMH B OBITY U
OKpY’Karolleu cpeie.

PeryasiTuBHBIE:

1. Brageth OCHOBaMH CaMOKOHTPOJIS,
CaMOOIICHKH, IPUHATHS PEIICHUN U
OCYIIECTBIICHHS OCO3HAHHOTO BBIOOpA B
y4eOHOW 1 TT03HABATEILHOM
JEATSIILHOCTH.

2. Beibop Hanbomnee 3pHeKTHBHBIX
CHOCO0O0B peIIeHUs 33729 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHIA.

Ilo3HaBaTeJbLHbBIE:

1. YmeeT BBIIOIHATE JIOTHYECKHE
neicTBUs a0CTparupoBaHusi, CPaBHEHUS,
HaXO0XJACHUS 00X 3aKOHOMEPHOCTEH,
aHalIu3a, CUHTE3a.
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2. AMHUHOKHC
JIOTEIL.

AMMHOKAIIPOHOBAs
kucnora. [lonmmamunabie
BOJIOKHA, KarpoH. Peakuus
MMOJTUKOHICHCAIIUH.
Tonsamue 06 amuoax
KapOOHOBLIX KUCIOM.

ITousitue 06
aMHUHOKHCJIOTaX.
AMUHOKHCIOTEI KaK

O yHKIMOHAJILHBIC
amM$OoTepHbIC COCTUHCHUSI.
dusuyueckue cCBOMCTBA
AMHHOKHCJIOT.
Ocobenrnocmu ouccoyuayuu
AMUHOKUCTIOM 8 B0OHBIX
pacmeopax. bunonspuvie
uonwl. Knaccudukamnus u
HOMEHKJIaTypa
AMHHOKHCJIIOT. JIunenTuabl.
IlentuaHas cBsi3b. CnoCOOEI
MTOTy9YCHUS] aMUHOKHUCIIOT.
AMMWHOKHCIIOTHI B IPUPOJE,
ux buono2uyecKkast poo.
Hezamenumsle

AMUHOKUCTIONbl

Onucvieams CBOMCTBA
AMHHOKHCJIOT KaK
On(pyHKIIMOHATBHBIX
amM(pOTEepPHBIX
COECIUHEHNN.
Yemanasnusamo
MEXITPEIMETHBIC CBSI3HU
XUMUHU

1 OMOJIOTMH Ha OCHOBE
packpbITHs
OHMOJIOrUYEeCcKOM poJiu U
XUMHUYECKHX CBOWCTB
aMHUHOKHCIIOT.

Habnrooame u onuceieams
JIEMOHCTPALIMOHHBIN

XUMHUYCCKHUHN OKCIICPUMCHT.

2. BHOCUTBH HEOOXOAMMBIE TONOJHEHHS U
KOPPEKTHUBBI B TUIAH U CIIOCO0 JCHCTBHS B
Cly4yae pacxX0kKJICHHs 3TAJIOHA C peabHbIM
JEACTBUEM M €T0 MPOAYKTOM.

KoMMYHMKATHBHBIE:

1.IIpuHMMATh O3ULUIO COOECETHUKA,
MOHKUMAS! TIO3UIUIO IPYTOT0, pa3inuyarh B
€ro pe4yu: MHEHHE (TOUKY 3peHus),
JI0Ka3aTenbCTBO (ApPTyMEHTHI), (DaKThI;
THIIOTE3bI, aKCHOMBI, TECOPHH.

2. JloroBapuBartbCs O MpaBUiiax v
BOIIpOCax Jyist 00CYXK/IeHUs B
COOTBETCTBHUU C ITOCTABJIICHHOU TIepes
TPYIION 3a1aueH.

JIMYHOCTHBIE:

1. JleMoHCTpUpPOBATh UHTEIIEKTYaIbHbIE
Y TBOPUYECKHUE CIIOCOOHOCTH,
OTBETCTBEHHOE OTHOIICHHE K 00YYCHHIO,
MO3HaBaTEIbHbIE HHTEPECH 1 MOTHBBI,
HarpaBJICHHbIC Ha U3y4YCHUE MTPEIMETa;
OCO3HAIOT IIEHHOCTH 37I0POBOTO U
6e30macHOro 0opa3a JKU3HU.

2. ®opMupOBaTh aJIEKBaTHYIO
CaMOOLIEHKY, OCO3HAHHOCTb YUEHHUSI U
y4eOHOI MOTHBALIUH, aJIeKBAaTHOE
pearupoBaHH€ Ha TPYIHOCTH.
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3. benk

Bbenku kak OMONOIUMEDPHI,
HUX CTpOeHueE (IepBUYHAs,
BTOpUYHAs U TPEeTUYHAsI
CTPYKTYpPBbI), XUMUYECKHUE
cBOMCTBa (neHaTypanus,
TUAPOJIN3, KAUECTBEHHbBIC
peakuuu — OuyperoBas u

Onucvieams CTPYKTYpPBI U
CBOMCTBA OEJIKOB Kak
OHOIIOJIMMEPOB.
Yemanasnusamo
MEXIPEIMETHBIC CBSI3U
XAMHH U OMOJIOTUH Ha
OCHOBE PACKPBITUSI

PeryasiTuBHbBIE:

1. Y4uThCs UCIOIB30BATH CBOU B3IJISIIBI
Ha MUD OJId 00BsCHEHNS Pa3INIHBIX
CHTyaHHﬁ, pPEIICHNA BO3HUKAOIINX
HpO6HeM 1 U3BJICYCHUSA )KU3HCHHBIX
YPOKOB.
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KCaHTOIIPOTEUHOBAA).
Buonornyeckue GpyHKIMU
OCJIKOB: CTPOUTEIIbHAS,
(bepmenTaTuBHas,
3aIUTHAS, MPAHCNOPMHAS,
CUCHAbHASA

u op.

OHMOJIOrNYEeCKOM poJIu U
XUMHUYECKUX CBONCTB
O€EJIKOB.

Ilposooumow, nabrwooamo u
onucvieams XUMUYECKUN
AKCIICPUMEHT.

2. OrpenensTh N0C/IeA0BATEIbHOCTD
IIPOMEKYTOUHBIX LIEJIEH

C Y4€TOM KOHCYHOI'O pE€3yJibTaTa,
COCTaBJIATH IIJIaH U ITOCJICA0OBATCIBHOCTD

IEUCTBUI.

Tlo3HaBaTeabHbIC:

1. ®opMupoBaTh yMEHHUS YCTaHABIUBAThH
CBSI3U MEXKIY peajlbHO HabI0JaeMbIMU
XUMUYECKUMH SBICHUSAMU U IIPOLIECCAMU,
MPOUCXOAALIMMU B MUKPOMUDE,
OOBSICHATh IPUYUHBI MHOT000pa3us
BEIIECTB.

2. CaMOCTOSTENBHO OCO3HABATH IPUYHMHBI
CBOETO ycIexa WiIu Heyclexa U HaXOUTh
CocoO0BI BBIXOJIa U3 CUTYallMH HEycleXxa.

KoMMyHUKATHBHBIEC:

1. IlnanupoBate yyeOHOE
COTPYJHHYECTBO C YUUTEIEM U
CBEPCTHUKAMHU.

JIM4HOCTHBIE:

1. IlpuMeHsATH OTyYeHHBIE 3HAHUS B
[IOBCEIHEBHOU KU3HHU.
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2. PazBuBaTh clOCOOHOCTB K CAMOOIICHKE
Ha OCHOBE KPHUTEPHS YCIICIIHOCTH
y4eOHOI e TeTbHOCTH.

28 |4.I'eneTtudecy [ToHsTHE O YVemarnasniueams
as CBsI3b Te€HETHYECKOU CBS3U B3aHMOCBA3b MEXKAY
MEXKIY COCTaBOM, CTPOCHHUEM U
U T€HETHYECKOM psiJie Ha o .
KjaccaMu pAa CBOMCTBaMM MpeAcTaBUTEIICH
IIpUMEpPE
opranmdecky| P p KJIACCOB YTJIEBOJJOPOJIOB U
B3aUMOIIEPEXOIOB MEXK
X pexon Ay KHCJIOPOJI- U
+ | KJIJacCaMH YTJIEBOIOPOIOB
COEUHEHUM. y AOPOA a30TCOIEPIKAIIIX
U KUCJIOPOJI- U o
coenuHeHul. Onucvieamos
a30TCOAEPIKAIINX
. T€HETHUYECKHUE CBSI3U MEXKIY
COEIUHEHHUHN.
KJIaCCaMHU yTJIEBOJIOPOJIOB C
Nnnroctpanms
. TMOMOIIIBIO POJTHOTO SI3bIKA U
reHEeTUYECKOM CBI3HU Ha
SI3bIKA XMMHHU.
npuMepe OpraHuYeCKuX
COCOUHEHUN Pa3INUYHbIX
KJIACCOB, COJIEpIKaIlMX ABa
aToma yriepoja.
29 Pemrenue

S.IIpakTuue
ckasi pabor4
Ne1

«Mnentudux
anus
OpraHN4eCKH
X
COCOUHECHHUID)

SKCIEPUMEHTAIBHBIX 3a/1a4
Mo UACHTUDUKAIITNA
OpTaHUYECKHUX COCTUHECHUU.

Ilposooumuw, nabrrooameo
U onucvl8ams
XUMHUYCCKHUMN
SKCHEPUMEHT IS
NOATBEPKICHUSA
CTPOECHHUS U CBOMCTB
pa3JIMYHBIX
OpPTraHUYECKUX
COCIUHEHMI, a TaKXKE UX
UACHTU(UKAIINH C

PeryjisiTuBHbIE

1. ®opmynupoBaTh yueOHbIE 3a4a4U KaK
Iarv JIOCTHKEHUS TOCTABJICHHOU LIETTH
JESITEIbHOCTH.

2. BoiOupath U3 npenioKeHHbIX U
CaMOCTOSITENTLHO UCKATh
CPEICTBA/PECYPCHI LISl PEIICHUS
331291/ AOCTHKEHUS LIEIIH.

Ilo3HaBaTeJIbLHBIE

1. Ctpouts paccyxeHue ot o0umx
3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM U
OT YaCTHBIX SIBJICHHUN K OOIIUM
3aKOHOMEPHOCTSIM.

2. Co3naBatb BepOabHBIE,
BEILIECTBEHHbIE U MHPOPMAIIIOHHBIE
MOJIENIN C BBIICTICHHEM CYIIIECTBEHHBIX
XapaKTEPUCTUK
00bekTa. KOMMYHUKATHBHbBIE

1. ®opmMupoBaTh YMEHHUS CIYIIATH
YUMTEIIS], BECTH THAJIOT C YUYUTEIEM U
JAPYTUMU yYaIUMHUCS.

JINYHOCTHEIE
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HOMOIIBIO KAYE€CTBEHHBIX
peaKnuu.

1. BBINOJHATE CAaMOCTOSITENIbHBIE
MIOCTYIKHU U IEUCTBUSA (B TOM 4HCIIEe
PYKOBOJSIIETO IJIaHa), IPUHUMATh
OTBETCTBEHHOCTb 32 UX PE3YJIbTATHI.

Tema 5. Buosioru4yecku akTuBHbIE BellecTBa (24)

30

1.depmen
[BI.

[TonsiTe o hepmMeHTaX KaK
OHMOJIOTHUYECKUX
KaTajau3aTopax 0eIKOBOU
npupoibl. OCOOEHHOCTHU
CTPOCHHUS U CBOMCTB
(CEJICKTUBHOCTD U

3¢ GHEKTUBHOCTD,
3aBUCUMOCTD JICHUCTBUS OT
temreparypsl U pH cpenbr
pactBopa) ¢hEepMEHTOB TI0
CpaBHEHMIO C
HEOPTaHUYSCKUMH
KaTajau3zaTopaMu. 3HaueHHUE
(hbepMeHTOB 115
JKU3HEICATEIbHOCTH KUBBIX
OpPraHu3MOB.

IIpumenenue (pepMeHTOB B
IPOMBIIIJIEHHOCTH.

Ha ocHOBe MeXIpeIMEeTHBIX
CBsI3€l ¢ OMoJIoruei
ycmauasniusams ooIee,
0COOEHHOE U €IMHUYHOE IS
dbepMeHTOB Kak
OMOJIOTHYECKUX
KaTaJu3aTOPOB.

Packpvieams X poibB
OpraHMU3alMU )KU3HU Ha
3emiie,a Tak)Ke B MUIIEBOM U
MEIUIUHCKOM
HPOMBIIIJIEHHOCTH.

PerviasitTuBunie:

1.HaxoauTh 1O0CTaTOYHBIC CPEICTBA JIJIs
BBITMIOJTHEHU S Y4€OHBIX JICUCTBU B
M3MEHSIOIIEHCS CUTYAIlUU W/WIIK TIPU
OTCYTCTBHH IVIAHUPYEMOTO pe3yJIbTaTa.

2.Ha6nronath 1 aHAJIM3UPOBATH CBOIO
y4€OHYIO U MMO3HABATEIBHYIO JIEATEIbHOCTh
U JICSTEIBHOCTD IPYTUX OOYUAIOIINXCS B
MPOIIECCE B3aUMOITPOBEPKHU.

Ilo3HaBaTeJbHBIC:

1. lenaTh BBIBOJ HA OCHOBE KPUTUYECKOTO
aHaJIn3a pa3HbIX TOYEK 3PEHHUS,
MOATBEPK/IATh BHIBOJ] COOCTBEHHOM
apryMEeHTalue UM CAMOCTOSITENIBHO
MMOJIYYCHHBIMU JJTaHHBIMH.
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31 |2.BuTamM¥ | [Joustie o BUTAMUHAX. Ha ocHoBe MexnpeameTHpix | 2- CTPOUTH JI0KA3aTeNbCTBA B OTHOLICHUH
HBI HopMbI moTpe6ieHus CBsI3el ¢ GHOIOrHeii BBIIBUHYTBIX TUIIOTE3 U POPMYTUPOBAHUE
T'OPMOHBL. | pyraMunoB 1 MX GyHKIMH. PaAcKpwleamo BBIBOJIOB.

JIekapeTB | [Topgrue 06 aBUTAMHUHO33X, OHOJIOTUYECKYIO POJIb
KoMMVYHHKATHBHBIE:
a TUIIOBUTAMUHO3aX, BUTAMHUHOB U UX 3HAUCHHUE

THIICPBUTAMHUHO3aX. JJIs1 COXpaHCHUs 3I0POBbsI 1.Opranu3oBsiBaTh y4eOHOE

Knaccudukamms 4elI0BEKA, paAcKpbl8ams B3aUMO/ICHCTBUE B IpymIie (ONpeaesiTh

BuTtaMuHOB. Ilouarue o XUMHUYCCKYIO IIpUpoay oO1ue 1enu, pacipeacisaTh poiu,

rOpMOHax Kak ropMoOHOB. Oceaueamo JIOTOBAPUBATHCS IPYT C APYTOM U T. 11.).

OMOJIOTMYECKU aKTUBHBIX HOPMBI YKOJIOTHYECKOTO U
2.Yyaur

BELIECTRAX, BHIIOMHIONIEX 6€301TaCHOr0 OBPAIIEHHS C Y4YuThIBaTh U KOOPJAUHUPOBATH OTIUYHBIC

T
SHIOKDHHHYIO PETyJIsIIHIO eKAPCTBEHHBIMH OT COOCTBEHHOM MO3UIIUU JPYTUX JIFOJICH B
TPYIH .

KU3HENESITEILHOCTH rnpenapaTramu. COTPYTHUHCCTBEC

OpraHu3MOB. AHTHOMOTHUKHU JIMYHOCTHEIE:

U TUCOAKTEPHO3.

HapkoTnueckue BemiecTna. 2. ®opmupoBanue y4eOHO-
MO3HABATEIILHOTO HHTEpPECA K HOBOMY
y4eOHOMY MaTepHally ¥ Clloco0aM perieHust
HOBOI YacTHOM 3aJIa4H.

Tema 6. UckyccTBeHHBbIE M CHHTETHYECKHE OPraHuYecKue coenHeHus (34)
32 | 1.Hhckycer IMonuMepu3zanus 1 Xapaxmepuzoeamo peakuuu PeryisaTnsubre:

BCHHBIC U | qonproHmeHcams KaK NOJIMMEPH3ALIUN U

CHHTETIYC 1. YYuThCS HCIIOAB30BaTh CBOM B3IUISAbI Ha
CTIOCOOBI MOTYYSHUS MOJIMKOHIEHCAIIUHU KaK .

CKIIe MUD JIJIS1 OOBSICHEHHSI PA3IMYHBIX CUTYaIUH,
CUHTETUYECKUX CTIOCOOBI TTIOTYUYECHUS

P — pelIeHNs BOSHUKAIOIINX MpoOiieM 1

p BBICOKOMOJICKYJISIPHBIX CUHTETHYECKUX

KHe _ W3BJICUYCHHUS )KU3HEHHBIX YPOKOB.
coenuHeHui. [lomyuenue BBICOKOMOJIEKYJISIPHBIX

BEIICCTBA coenuHeHui. Onucvieams

HCKYCCTBCHHbBIX
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BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN XUMHWYCCKON
MoaupuKaeid TpUPOIHBIX
MOJIMMEPOB.

CTpoeHue noJInuMepoB:
JUHEWHOE,
IIPOCTPAHCTBEHHOE,
ceTyaroe.

ITonsTue o rutactmaccax.
TepmonacTuunbie U
TEPMOpPEaKTUBHBIC
nonumepsl. OTaenbHbIE
MpeICTaBUTEIN
CHUHTETUYECKUX U
HMCKYCCTBCHHBIX TTOJIUMEPOB:
dbenonodopmanbaeruIHbIC
CMOJTBI, TTOJINBUHWIIXJIOPHU/I,
Te(IIOH, LETYJIONI.
[MonsiTEe 0O XUMHUYECKUX
BOJIOKHAX.

OTACIBHBIX HpeI[CTaBHTeHCﬁ
IJIACTMACC U BOJIOKOH, UX
CTPOEHHE U KIIACCU(PHUKAIIHIO

C MOMOIIBIO POJHOI'O SA3BIKA
M A3bIKA XUMHH.

2. Pabotas 1o miany, CBEpATh CBOU
JICUCTBUS C LENbIO U, P HEOOXOAMMOCTH,
UCIIPABIISTH OIIMOKU CaMOCTOSITEIBHO.
Io3HaBaTe bHBIE:

1. CaMOCTOATENBHO OCO3HABATh IPUYMHBI
CBOETO ycCIexa WM Heyclexa U HaXOIUTh
CIIOCOOBI BBIXOJIa U3 CUTYallUX Heyclexa.

2. ®opmupoBaTh yMeHHs 0€30MaCHOTO U
3¢ (HEeKTHBHOTO UCTIOJIL30BAHUS
1a00paTOpHOTO 000PYyI0BAHUS.

KoMMYHHKATHBHBIE:

1. IlnanupoBaTh yueOHOE COTPYAHHYECTBO C
YUYUTEIEM U CBEPCTHUKAMU; BIAJAECTh
MOHOJIOTHYECKON B JUaJTOTMUeCKOM
(dhopmamu peun.

33

2.1Tpakr
nuyecKas
padora
Ne 2

«Pacmiosn
aBaHUe
riacTmac

Pemenue
ADKCTIEPUMEHTAIBLHBIX 3a/1a4
Ha pacrio3HaBaHUE MIacTMacc
(monu»aTHUIIEHA,
MMOJTUBUHUIXJIOPUA,
dbenomodopmanbaeruIHOM) U
BOJIOKOH
(x10MmyaToOyMakHOT O,

IIpoBoauTh, HAOTIOATH
U ONUCHIBATH
XUMHUYCCKHUM
SKCTIEPUMEHT LIS
naeHTUUKAITAA
IJIACTMACC U BOJIOKOH C

PeryiasiTuBHbIe:

1. BoragBurate Bepcuu pemieHus npooiemsl,
OCO3HABaTh KOHEYHBIN PE3yJIbTar.

Ilo3HaBaTeJLHBIE:
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cH BUCKO3HOT'O, alleTaTHOTO, ITOMOIIBIO KaYECTBEHHBIX
BOJIOKOH» | KalpOHOBOTO, U3 peakuuii.

HaTypaJIbHOM LIEPCTU U

HaTypaJjbHOI'O IIEJIKA).

34 13.0606ma | jopropenue 1 06oGmeHIE PaccMarpuBaTh XMMHYECKHE

FOLLMH MaTepuana 3a Kypc peaKIiy Ka4eCTBEHHO U
YPOK 110 OpFaHI/I‘-IeCKOf/'I XUMUMU. KOJIMYCCTBCHHO C ITOMOIIBIO
OPTaHHYeC | peenpe 3a1a4 HA BHIBO pacueroB. Pemars 3a1aun Ha
KoM (GOpMyITBI OpraHUYECcKOro BBIBOJI (POPMYJIbI
XUMHH.

BCUICCTBA I10 IIPOJAYKTaM
CropaHus u

MAaCCOBBIM A0JIAM 3JICMCHTOB.

OpPraHMYECKOTO BEIIECTBA MO
MPOJYKTaM CTOpPaHUs U

MaCCOBBIM J0JISAIM 3JICMCHTOB.

1. Ctpouts paccyXk/1eHHUE Ha OCHOBE
CPaBHEHHUS MIPEAMETOB U SIBICHUMN, BBIIEISSA
MIPU STOM OOIIUE TPU3HAKH.

KoMMYHHKATHBHBIE:

1. KpuTnuecku OTHOCUTBHCS K CBOEMY
MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATH
OIMMOOYHOCTh CBOETO MHEHHS (€CJIM OHO
TaKOBO) U KOPPEKTUPOBATb €r0

JIMYHOCTHBIE:

1. IIposiBIIATE MHTEPECH], THULIUATHBBI U
1r0003HATENBHOCTD, YUUTCS C YETKOM
OpraHu3alye CBOEH NeATEIbHOCTH.

2. lleneycTpemiieHHO W HACTOWYHMBO UATH
K TIOCTHXKEHUIO eNeH, IPOSBIATh
FOTOBHOCTD K ITPEOJIOJIEHUIO TPYAHOCTEM.
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CpokK peiicTBus:

[aTta u Bpema co3gaHua M.

JOKYMEHT NOJNUCAH DJIEKTPOHHOU NMOJANMUCHIO
HOJJIMHHOCTD JOKYMEHTA ITOATBEPK/IEHA.

w IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.
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