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[TOACHUTEJIbHAA 3AIINCKA

Pabouas mporpamma cocrtasiieHa aist pabotel 1o yaeOHukam O. C. 'abpuensina «Xumus. ba3oBeiii yposenb» aist 10, 11 xiraccos.
PabGouass mporpamma cpegHero (mojHOro) oOmiero oOpa3oBaHUs MO XUMHU COCTaBJieHa Ha OCHOBe dedepaibHOr0 TOCyJ1apCTBEHHOIO
00pa3oBaTeILHOTO CTaHIapTa oOIero ooOpa3zoBanus. B Hel Takke YYUTHIBAIOTCS OCHOBHBIC HJIEH W IOJIOKEHHUs [IporpaMmbl pa3BuTHUS U
(bopmupoBaHusl yHUBEpCATbHBIX YUESOHBIX IEHCTBUI JJIsl CpeHEero oo1miero oopa3oBaHus.

B paboueit mporpamMmmMe npeayCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB JCATEIILHOCTH OO0y4YaeMbIX, MPEICTABICHHBIX B MpOTrpamMMax
JUIs HadyaJIbHOTO OOIIEero M OCHOBHOTro oOmiero oOpaszoBanus. OJHAKO cojJiep)kKaHHE JaHHOM pabodeil mporpamMMmbl UMEET OCOOEHHOCTH,
00yCJIOBJICHHBIC, BO-TIEPBBIX, MPEIMETHBIM COJICPKAHUEM U, BO-BTOPBIX, ICHXOJIOTHYECKUMHU BO3PACTHBIMUA OCOOCHHOCTSIMU O0yYaeMbIX.

I[Ipy wu3ydyeHUH XUMHUH, TAE€ BEAYLIYIO pOJb HWrpaeT MO3HaBaTeJbHAasl ACSITEIILHOCTh, OCHOBHBIE BHJbI Y4YE€OHON AESITEIILHOCTH
00yJaroImuxcsi Ha ypOBHE y4YEOHBIX JICHCTBUM BKIIOYAIOT YMEHHS XapaKTePU30BaTh, OOBSICHATH, KIIACCU(PHUIIMPOBATH, BIAJICTh METOIaMHU
HAY4YHOTI'0 MO3HAHMWS, TIOJITHO U TOYHO BBIpAXXaTh CBOM MBICIIH, apTyMEHTHPOBATh CBOIO TOYKY 3pEHHs, padoTaTh B IpyMIle, IPEACTABIATh U
coo0MIaTh XUMHUYECKYIO0 MH(DOPMAIIHIO B YCTHOW M IMIMCbMEHHOU opMe | JIp.

OnHO#l M3 BaKHEWIMX 3aj1ad OOyYCHHUsI B CPEOHEH IIKOJIC SIBJISISTCS ITOJTOTOBKA OOYYaromUXCss K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY JKH3HEHHOTO U npodeccuoHanbHoro nytu. O0yyJaroniyecs: JOKHBI HAYUYUTHCSI CAMOCTOSTEIILHO CTaBUTh 1I€H U ONPEASIsTh MyTH
WX JIOCTHKCHHSI, UCITOJIL30BATh IIPHUOOPETCHHBIN B IIIKOJIC OIIBIT ACSTSIBHOCTH B PSATbHON )KU3HH, 32 paMKaMH YI4eOHOTO mpoliecca.

CornacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 271A8HbIE UeIU CPeOHe20 00ue20 00pa308aHUS:

1) ¢dopmupoBaHHE IIEJIOCTHOTO TMPEJCTABICHUS O MHPE, OCHOBAHHOTO Ha IIPHOOPETEHHBIX 3HAHHSAX, YMCHUSIX W CIIOCO0ax
NeSITEeJIbHOCTH;

2) mpuoOpeTeHHe ONbITa Pa3HOOOpa3HOM JAEsITEIbHOCTH, OIIbITA MO3HAHUSA U CAMOIO3HAHMUS;
3) MHOAroTOBKAa K OCYIIECTBJICHHIO OCO3HAHHOTO BBIOOpA MHIMBUIYAILHON 00pa30oBaTeIbHON MM TPO(ecCHOHaIbHON TPaeKTOPHH.
Bosnbiioil Bki1ag B JOCTHKEHUE 3TUX LIeJIEN cpegHero o01iero 00pa3oBaHus BHOCUT U3yUeHUe XUMUU, KOMOPOE RPU3BAHO 00eCnevums.

L4 (bOpMI/IpOBaHI/IC CHUCTEMbI XUMHUYECKUX 3HAHUM KaK KOMIIOHEHTa CCTGCTBCHHOHay‘IHOﬁ KapTUHBI MHUDPA;

e pa3BUTHE JMYHOCTH OOYYaIOIIUXCs, MX MHTEJUIEKTyaJJbHOE€ M HPaBCTBEHHOE COBEPIICHCTBOBaHUE, (OpMHUpOBAHUE Yy HUX
T'YMaHHUCTUYECKUX OTHOIIEHUM U 9KOJIOTHYECKH LIEJI€CO00pa3HOro NOBEIEHUsI, B ObITY U TPYAOBOU A€SITEIbHOCTH;

e BBIPAa0OTKY y OOydaromuxcsi MOHUMAaHUs OOIIECTBEHHON NOTPeOHOCTHM B pa3BUTHM XHMHUM, a Takxke (OPMUPOBAHHE Yy HHUX
OTHOUIEHMS K XMMHH KaK BO3MOXXHON 001acTU OyaylIed NpakKTUYeCKOM J1eATEIbHOCTH;

e (dopmupoBaHue yMeHHUI 0€30MacHOT0 0OpaIeHus ¢ BEIIECTBAMH, UCIOJIb3yEMbIMHU B TOBCETHEBHOM KU3HMU.

esin u3y4yeHusi XMMHUM B cpeHel (ITOJIHOM) HIKoJIe:

® (1)OpMI/IpOBaHI/Ie y 06yanOIIIPIXC$I YME€HUA BUACTH U IIOHHUMAaThb HCHHOCTH o6pa3013aHH${, 3HAYUMOCTh XHMHUYCCKOI'O 3HAHUA OJIdA
KaXXa01ro 4€JIOB€Ka, HE3aBUCHUMO OT €Iro HpO(i)CCCHOHaHBHOﬁ ACATCIBbHOCTH,

* (opmupoBanue y oOydarolIMXCsi YMEHHN pa3ianyaTh (PakThl U OLIEHKHW, CPaBHUBATh OLICHOYHBIE BBIBOJAbI, BUJIETh HX CBS3b C
KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHEB C OMPEEICHHON CHUCTEMOM LIEeHHOCTEN, (OpMYJIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MTO3ULIMIO;

e ¢dopmMupoBaHHE y 00YYaIOIINXCS [EJIOCTHOTO TPEJICTABIICHUSI O MUPE U POJIM XMUMHU B CO3JaHUU COBPEMEHHON €CTECTBEHHOHAYYHOM



KapTHUHBI MHUpPa; YMEHUSI OOBACHATH OOBEKTHI U IPOIECCHl OKPY’KAIOIIEH NeHCTBUTEIBHOCTH — MPUPOIHOM, COIMAIBHOM, KYJIbTYPHOM,
TEXHUYECKOU Cpelibl, — UCIIOJIB3YS UL ’TOTO XUMHUUYECKUE 3HAHUS

* mpuoOpeTeHHe OOYYaIOUIMMUCS ONbITa Pa3HOOOpPa3HOU NEATEILHOCTH, OIbITa IO3HAHUS W CaMOINO3HAHWUS, KJIIOYEBBIX HABBIKOB,
UMEIOIUX YHUBEpPCAJIbHOE 3HAYCHHE JUISI PA3JIUYHBIX BHUJIOB JICITEIbHOCTH (HABBIKOB PEILICHUS IPOOJIEM, MPUHSTHS PEIICHUN, MOUCKA,
a”aiu3a U 00paboTku MHPOpPMALIMU, KOMMYHUKATHUBHBIX HAaBHIKOB, HABBIKOB M3MEPEHUI, HABBIKOB COTPYAHHUYECTBA, HABBIKOB 0€30MacHOr0
oOpaIeHus ¢ BeIeCTBaMHU B IOBCEIHEBHOM )KU3HU).

LleHHOCTHBIE OPUEHTUPBI COAEPKaHUSI Kypca XMMHUH B CpelHEH (II0JIHOM) IIKOJIE HE 3aBHUCAT OT YPOBHS M3YyUEHHUS U OIPEACIISIOTCS
cienu(PUKON XUMUM KaK HayKd. [IoHsITHE «II€HHOCTH» BKIIOYAET €OUHCTBO OOBEKTHUBHOIO (caM OOBEKT) U CYOBEKTHBHOTO (OTHOIICHHUE
cyOBeKTa K 00BEKTY), IO3ITOMY B KaU€CTBE LIEHHOCTHBIX OPUEHTUPOB XUMHYECKOI0 0Opa3oBaHUs BHICTYHAIOT OOBEKTHI, H3yUaeMble B Kypce
XUMUH, K KOTOPBIM Y ydaluxcs (popMUpyeTCsi IEHHOCTHOE oTHoIIeHHue. [Ipu 3ToM BeaylIyIO poJib UTPalOT MO3HABATEIbHBIC [ICHHOCTH, TaK
KaK JaHHBIA y4eOHBIM mpeaMeT BXOJUT B IPyINy OPEeIMETOB MO3HABATEIbHOIO IIMKJIA, TJIaBHAS IEJIb KOTOPBIX 3aKIIIOYAETCS] B M3YUECHHUU
OpUPOBI.

OCHOBY mNO3HaBaTeJbHBIX ILIEHHOCTEH COCTaBJISIIOT HayuyHbI€ 3HAHUs, HAy4yHbIE METOJbl IO3HAHMUsS, a ILEHHOCTHbIE OpPHUEHTAIUH,
(popMupyeMbIe y yUaIuxcs B MPOLIECCE U3YUECHUSI XUMUU, TPOSIBIISIFOTCSL:

¢ B IIpU3HaAHWU OHEHHOCTHU HAYYHOI'O 3HAHU:A, €TO HpaKTquCKOﬁ 3HAYUMOCTHU, JOCTOBCPHOCTH;
® B IOCHHOCTH XHUMHUYCCKHUX METOJO0B HUCCJIICJOBaHU J’KUBOU U HEKHUBOM IpUpoOabI;
¢ B IIOHHMAaHHHU CIIOKHOCTHU U IMIPOTHBOPCUYHUBOCTH CaMOI'0 IIpoHecca IMOo3HaHUs KaK H3BCYHOI'O CTPEMIICHH S K Hctune.

B kauecTBe OOBEKTOB IIEHHOCTEH Tpyda U ObITa BHICTYNAIOT TBOpPYECKAasl CO3MIATEIIbHAsI ACSITEIIFHOCTH, 3J0POBBIA 00pa3 >KWU3HH, a
LIEHHOCTHBIE OPUEHTALMU COAEPKaHUs Kypca XMMHUU MOTYT paccMaTpuBaThbCs Kak GOpMHUpPOBaHHUE:!

* YBaXXUTEJIbHOI'O OTHOIIEHUS K CO3UAATENILHOMN, TBOPUECKOUN I€ATEILHOCTH;
MOHMMAaHUs HEOOXOAUMOCTH 3I0POBOr0 00pa3a XKU3HHU;

* TOTPeOHOCTH B 0€3yCIIOBHOM BBIMIOJIHEHUH TPaBUJI O€30MaCHOT0 UCTOIb30BaHUS BEIIECTB B IMIOBCEIHEBHOM KU3HU;
* CO3HATEIBbHOTO BhIOOpA OyIyIel MTPOoPEeCCHOHATBHOMN IEITEIbHOCTH.

Kypc xumum oOiagaer BO3MOXKHOCTSIMHU JUTSI (DOPMUPOBAHUSI KOMMYHHKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBIISIIOT ITPOIECC
00I1IeHusI, TPaMOTHAas PEYb.

LleHHOCTHBIE OpUEHTALIMN KypCca HallpaBJIEHbl HA BOCIIMTAHUE Y O0yYarOIUXCSI:

* [PABUWIBLHOI'O UCIIOJB30BAaHUSI XUMUYECKOU TEPMUHOJIOTUU U CUMBOJIUKH;

* TOTPEeOHOCTH BECTH JIMAJIOT, BHICIYIINBATH MHEHHUE ONIMOHEHTAa, y4aCTBOBATh B IMCKYCCHUH;
* CIIOCOOHOCTH OTKPBITO BBIPAXKATh U apTYMEHTHUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUSI.

O0mas xapakrepucTuka yue0HOro Kypca

KecTkuit TMMUT BpeMEHHU, OTBEIEHHBIN HAa MU3y4YE€HHE XUMHUU Ha 0a30BOM YpPOBHE, U COOTBETCTBUE OOpa30BaTEIbHOMY CTaHAAPTY
OIpEeAeIIUIIN TIIATEIBHBIA OTOOP COJIep>KaHUs Kypca XUMHUH, KOTOPBIA MO3BOJIUT:



e COXPaHUTH JIOCTATOYHO LIEJIOCTHBI M CUCTEMHBIH KypC XHMHH, KOTOPBIH (POpMHUpOBAICS Ha MNPOTSKEHUM JECSITKOB JET, KaK B
COBETCKOU, TaK U B POCCUUCKOM IIKOJIE;

L4 OCBO60,Z[I/ITI) KypC OT U3JIMIIHE TCOPECTUSZUPOBAHHOI'O U CIIOKHOI'O MaTCpuajia, 1JIsd OTpa6OTKI/I KOTOpPOTo Tpe6yeTc;1 HEMaAJI0O BPEMCHU ]

¢ MaKCHUMAaJIbHO COKPATUTh Ty OMHUCATEIbHYIO YaCTh B COACPKaHUM YUEOHON AUCHUIUIMHBI, KOTOpPasi HOCUT cyry0o 4YacTHBIM XapakTep u
yMECTHa, CKOpee, JIJIsi TPO(PUITbHBIX IIKOJ U KJIACCOB;

e BK/IIOYUTH B KypC MaTe€pHall, CBSI3aHHBIH C MOBCEJHEBHON J>XM3HBIO 4EIOBEKa, C Oyayliedl mnpodeccuoHalIbHON J1€TEIbHOCTHIO
BBIIIYCKHHUKA, KOTOpasi HE UMEET SIPKO BBIPAKECHHOM CBSI3U C XUMUEH.

MeToa010ru4ecKoi OCHOBOM TOCTPOCHHUSI Y4eOHOTO COJEpKaHUS XUMUU JJISl CPEAHEN MIKOJIBI 0a30BOTO YPOBHS SIBUJIACH UOeA UHMEZPUPOSAHHO020
Kypca, HO He ecmecmeo3HAHUA, 4 XUMUU .

CTpyKTypa mnOpeajaraeMoro Kypca pemaeTr JBe NpoOjieMbl HMHTerpanuu B oOyueHun xumuu. IlepBas — 310 snympunpeomemmas
unmezpayus y9eOHOU AUCHUIUINHBI «XUMHs». Mnes Takoil MHTErpanuu AUKTYET CISAYIONIIYI0 OYepEeIHOCTh U3YUCHUs pa3JeiioB XUMHUU:
BHayaje H3y4yaeTcs OpraHuyYecKasl XUMHsA, a 3aTeM — XUMHUs oOmas. Takoe CcTpyKTypupoBaHHE OOYCJIOBJIEHO TEeM, 4YTO 00O0OlIeHHe
COJIep>KaHUs IpeIMeTa MO3BOJISIET Ha 3aBEPIIAIONIEM dTare c(hOPMUPOBATH Y BBIITYCKHUKOB CPEIHEH MIKOJIBI MPEACTABICHUE O XUMHUH KaK O
LICJIOCTHOM HAayKe, I0Ka3aTh €IUMHCTBO €€ MOHSATHUH, 3aKOHOB U T€OPHUM, YHUBEPCAIBHOCTh U NPUMEHUMOCTb MX KaK JJIs HEOPraHUYECKOM,
TaK U JJ1 OPraHun4YeCcKO XUMUH.

Btopas — aTo mescnpeomemnasn unmeepayusi, IO3BOJISIONIAs Ha 0a3e XUMUU OOBESIMHUTH 3HAHUS 110 (pU3HKe, OMOoJIOruH, reorpadu,
SKOJIOTHH B €IMHOE IIOHUMAaHUE TIPUPOJIBI, T. €. CGPOPMHUPOBATH LEJIIOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPY>Karolllero Mupa. ITo
MO3BOJIUT CTApPLIEKJIIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHUN 0 XUMHUHU BOCHPUSITUE OKPYKAIOILIEro MUpa OyIeT HEHOJIHBIM U YILIEpPOHBIM, a
JIIO/IM, HE MNOJyYMBIIME TaKUX 3HAHWUM, MOTYT CTaThb HEOCO3HAHHO OIACHBIMH JJIsi 3TOTO MHUpaA, TaK KaK XMMHYECKH HErpaMOTHOE
oOpallieHue ¢ BelecTBaMu, MaTepUaJlaMU U IPOILleCCaMU I'PO3UT HEMaJIbIMU O€/1aMH.

Kpome 3Tux AByX BeAyIIMX MHTETPUPYIOIINX UIEH, KypC pealnu3yeT U €lle OJHY — UHMe2payuro XUMU4eCKux 3HaAHUll ¢ 2yMaHUumapHvimMu
oucyunauHamuy: UCTOPUEH, JTUTEepaTypoi, MUPOBON XYJ0KECTBEHHOM KyJIbTYpOil. DTO, B CBOIO OdYepeb, MO3BOJISET CPEeACTBAaMU yueOHOIro
npeaMeTa IoKa3aTh poOJb XMMHUM M B COLUAJIbHOM cdepe dYeloBeYEeCKOM AesTEIbHOCTH, T. €. IOJHOCTBIO COOTBETCTBOBATH HJECSIM
00pa3oBaTeILHOTO CTaHapTa.

OcolOenHocTH coJep:kaHusi 00y4YeHHS] XMMHUHU B cpeiHel (MOMHOM) mIKojie 00yCIOBJIE€Hbl CHeU(PUKON XMMUM KaK HaYKUM M MOCTaBJIEHHBIMHU
neiassMu. OCHOBHBIMHU NIpOOJIEMaMy XHUMHHU SIBJISIIOTCS U3YUYE€HHUE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCMMOCTH HUX CBOWCTB OT CTPOEHUS,
MOJIy4E€HHE BEUIECTB C 3aJJaHHBIMHA CBOMCTBAaMH, UCCIIEJOBAHUE 3AaKOHOMEPHOCTENH XUMHUYECKUX PEAKIUN U IIyTEH YIPABJICHUS UMHU B LEJISAX
MOJIy4eHHs] BEIIECTB, MaTepHaJioB, 3Hepruu. [loaTtoMy B paboueil mporpamMMe o XMMHM HAIUTM OTPaKE€HHE OCHOBHBIE COJIep>KaTeIbHbIE
JINHUU:

e «BemiecTBo» — 3HaHUS O COCTAaBE€ M CTPOCHUM BEIIECTB, UX BAXKHEUIINX (PU3NYECKUX U XUMHYECKUX CBOMCTBaxX, OMOJIOTUYECKOM
JICUCTBUH.

e «XuMHUECKas peaKlHs»» — 3HAaHUS 00 YCJIOBUSAX, B KOTOPBIX MPOSIBIISIIOTCS XUMHUUYECKHE CBOMCTBA BEIIECTB, CIOCO0AaX yIpaBICHUS
XUMHUYECKHUMH MPOIIECCAMU.

L4 «HpI/IMCHCHI/IC BCUICCTB» — 3HAHMA U OIIBIT HpaKTI/I‘{eCKOﬁ ACATCIBHOCTU C BCHICCTBAMU, KOTOPLBIC HauboJiee 4acTo yr[OTpC6J'I$IIOTC$I B
MOBCEIHCBHOM KHU3HH, ITUPOKO UCITOJIB3YIOTCA B IIPOMBIIIJIICHHOCTH, CEJIBCKOM XO3$H\/’ICTBe, Ha TpaHCIIOPTEC.

e «SI3BIK XUMHI» — CHUCTE€Ma BaXXHEUIINX MOHATUN XUMUU U TCPMHHOB, B KOTOPbBIX OHH OIMUCBIBAIOTCA, HOMCHKJIATYpPa HCOPTaHUYICCKUX



BEILIECTB, T. €. UX Ha3BaHUs (B TOM YHUCJIC U TPUBHAJIBHBIC), XUMUUYECKHE (OPMYJIbI U YPAaBHEHHS, a TaK)Ke IIpaBUiIa TepeBoga UH(poOpMauu
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUHU U 0OPaTHO.

Mecto npeamera B y‘{66HOM IJ1aHe

denepanbHBI TOCYAapCTBEHHBINM 0Opa30BaTeIbHBIA CTaHAAPT NPEIyCMaTpPHUBAECT HM3yYEHHE Kypca XUMHU B CpeaHei (TOIHOMN)
LLIKOJIE KaK COCTaBHOM yacTu npeaMeTHoM obnacTu « ECTeCTBEHHOHAYUYHbIE MTPEIMEThD.

B BbasucHom yueObHOM IUIaHe cpenHed (TIOJIHOM) MIKOJIBI XUMHS BKJIIOUeHa B pasznen «Coxepkanue, (GOpMHUpPyeMOE yYaCTHHUKAMU
oOpa3zoBaTesIbHOrO npouecca». O0yyaromuecs: MOryT BbIOpATh 151 U3yUYEHUs WM UHTEIPUPOBAHHBIN KypC €CTECTBO3HAHUS, WIIM XUMUIO, KaK
Ha 0a30BOM, TaK U Ha YTIIyOJICHHOM yPOBHE.

PaGouas mporpamMmma mo XumMuu Uil cpelHero (mosHoro) oobimiero oopa3oBaHMsl Ha 0a30BOM YpPOBHE COCTaBJIE€HA M3 pacueTa 4acos,
yKa3aHHbIX B baznucHoM yueOHOM mu1aHe oOpa30BaTEIbHBIX YUPEXkKIEHUI 0011ero oopa3oBanus: o 1—2 yaca B HeJleIIO.

Pe3yJILTaTI>I 0CBOCHHS Kypca

JlesTeNbHOCTh y4HTeNlss B OOyYeHMH XUMHUHM B CpefHel (IOJHOM) IIKOJIe JOJKHA OBITh HAaIpaBlICHa Ha JOCTIXKEHUE OOYJarolIUMHCS
CIEIYIOIUX JIULYHOCIHbIX PE3YbMAMO6.
— B LICHHOCTHO-OPUEHTALIMOHHON cdepe — 0co3HaHue pOCCUINCKON I'pakJaHCKON MJIEHTUYHOCTH, ITIATPUOTU3MA, YyBCTBA F'OPAOCTH 3a
POCCUHCKYIO XUMUYECKYIO HAYKY;

— B TpPYyHoOBOH cdepe — comoeHocmb K OCO3HAaHHOMY BBIOOpY MJajibHEiIIed o0pa3oBaTEIbHON TPAaeKTOPUM HIN TPYAOBOU
JesITeJIbHOCTH;
— B MO3HaBaTeJbHON (KOTHUTHMBHOW, HWHTEIUICKTYaJIbHOW) cdepe — ymeHue YNpaBlsiTh CBOCH IMO3HABATEIBLHOW JI€STEIBHOCTBIO,

20MOBHOCMb U CNOCOOHOCMb K 00pPa30BaHUIO, B TOM YHCJIE€ cCaMOO0Opa3oBaHUIO, HA MPOTSHKEHUH BCEH YKU3HH; CO3HATEIILHOE OTHOIIIEHUE K
HENPEPHIBHOMY 00PAa30BAHUIO KaK YCIOBHUIO YCIEHUIHOW MTPOo(dEeCCUOHAIbHON U 00IIECTBEHHON eI TEIbHOCTH;

— B cdepe cOepexxeHUsi 3I0POBbsI — MpuHAmuUe U pearuzayuss NEeHHOCTEH 3J0pOoBOro M 0Oe3omacHoro odpasza KU3HH, Henpusmue
BPEIHBIX MPUBBIYCK (KypeHUs, YHOTPEOJICHUS aJIKOTr0Jisi, HAPKOTUKOB) HA OCHOBE 3HAHUN O CBOMCTBAaX HAPKOJIOTUUYECKUX U HAPKOTUUECKUX
BEILIECTB.

Memanpeomemnubvie pe3yibmansl 0c60eHUs 8bINYCKHUKAMU cpedHell (NOHOI) WKOAbL KYPCA XUMUU:

—  ucnoiv3osaHue yMEHUN U HaBBIKOB Pa3jIUYHbIX BUJOB [O3HABATEIbHON JI€ATEIBHOCTH, IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUS
(cucteMHO-MH(DOPMALIMOHHBIN aHalIM3, HAONIOJEHUE, HW3MEpPEHHEe, NPOBEACHUE OJIKCIEPUMEHTa, MOJIEJIUPOBAHUE, HCCIEI0BaTEIbCKAs
JIEATETbHOCTB) JIJII U3YUYCHUS PA3JIMUYHBIX CTOPOH OKPY KAFOIISH ICHCTBUTEIILHOCTH;

— @ladeHue OCHOBHBIMU WHTEJUJICKTyaIbHBIMU OmepanusmMu: (GopMyIupoBKa THUIOTE3bl, aHaJIW3 U CHHTE3, CpaBHEHHE WU
cucTeMaTHu3aIus, 0000IIIEHNEe U KOHKPETH3AIIUsl, BBISIBJICHUE TIPUUYHUHHO- CJICCTBEHHBIX CBA3EH M MOUCK aHAJIOTOB;

— nos’Hanue 0ObEKTOB OKPY’KAIOIIETO MUPa OT OOIIETO Yepe3 0COOEHHOE K €TMHUYHOMY

— YMeHue TEeHEpUPOBATh UJEH U ONPEAECIISTh CPEICTBA, HEOOXOAUMBIE JIUISI UX peau3allii;

— YyMeHue OTIPEJICNSTh [N U 3a]1a4H ASSITeIbHOCTH, BBIOMPATh CPEACTBA peaTU3aIiH 11€IH U MPUMEHSTh UX Ha MPAKTUKE;

— ucnoavzogaHnue Pa3TUUYHBIX HCTOUYHUKOB I MOJYYECHHUS] XUMHUUYECKOW HH(pOpMalU{, MOHUMaHHUE 3aBHCUMOCTHU COJIEpXKAHUS U
(opmbI nipeacTaBienuss HHGOpPMALIMHU OT LieJeil KOMMYHHUKALIUU U aJipecara;



— YMeHue TIPOIYKTHBHO OOIIAThCS U B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM AEATEIBHOCTH, YYHUTHIBATH MO3UIUH JIPYTHX
YYaCTHHUKOB JIeSITEIbHOCTH, 3(D(EKTUBHO pa3periaTh KOH(MIUKTHI;

— 20moO8HOCMb W CIIOCOOHOCTH K CaMOCTOATENbHON HWHGOPMAIIMOHHO-NIO3HABATEIbHON JI€ATEIBHOCTH, BKJIIOYasi yMEHHE
OPHUEHTHPOBATHCSI B PA3JIUYHBIX UCTOUYHUKAX MH(OOPMAIMH, KPUTUUECKU OICHMBATh U MHTEPIPETUPOBATH MH(POPMALIHIO, MOIYyYaeMYIO U3
pa3INYHBIX HCTOYHUKOB;

— YMeHue WUCIIONB30BaTh CPeACTBAa HH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHonorui (namee — MKT) B pemieHnn KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX 3a/Jad C COOJIIoJeHHEM TpeOOBaHUM OSPrOHOMUKH, TEXHUKM OE30MaCHOCTU, TUTHUEHBI,
pecypcocbOepexeHus, MPaBOBBIX U STHYECKUX HOPM, HOPM MHDOPMAITMOHHON 0€3011acHOCTH;

— 8JlladeHue SI3BIKOBBIMU CPEJICTBAMH, B TOM YHUCJI€ U SI3bIKOM XUMHU — yYMEHHE SICHO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS,
HCIIOJIH30BATh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHUCJIE U CHMBOJIbHBIC (XMMHYECKHUE 3HAKH, (DOPMYJIIbI U ypaBHECHUSA).

Ilpeomemnvimu pe3ynrbmamamu U3yueHus: XMMUM Ha 6a30BOM yPOBHE Ha CTYIIEHH CpeAHEro (MOJIHOT0) 0011ero o0pa3oBaHusl SIBISIOTCS:

1) B mo3HaBaTeJIBbHOM cepe:

— 3HaHue (IIOHUMAaHUE) U3YUYECHHBIX ITOHATHI, 3aKOHOB U TEOPUH;

— YMeHue ONHUCHIBATh JIE€MOHCTPAIlMOHHBIE U CAMOCTOSITEIbHO IPOBEJICHHBIC SKCHEPUMEHTHI, UCHOJIb3Ys IJIsl 3TOrO €CTECTBEHHBIHN
(pycckuii, pogHOM) SI3BIK U SI3bIK XUMUH,

— yMeHue Kiaccu(PUIIUPOBATh XUMHUUYECKHUE DJIEMEHTHI, IPOCThIE U CIIOKHBIE BEIISCTBA, B TOM YHCJIE U OPraHUYECKUE COCIUHEHHUS,
XUMHUYECKHE PEaKLIUU 10 Pa3HbIM OCHOBAHMUSIM;

— YMeHue XapaKTepru30BaTh U3YUEHHBIE KJIACCHl HEOPraHMYECKUX U OPIraHUYECKUX COCTUHEHUN, XUMHUUYECKUE PEAKIINHU;

— 20MOBHOCMb TIPOBOAUTH XUMHUYECKUU SKCIIEPUMEHT, HAOJIFOIaTh 3a €ro NpoTeKaHueM, (UKCUPOBATh PE3yJIbTAaThl CAMOCTOSITEIILHOTO U
JIEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JIEJIaTh BEIBOJIBI;

— ymeHnue QOPMYIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH CBOMCTBAa HEU3YUYEHHBIX BEIIECTB MO AaHAJIOTHM CO
CBOMCTBAMM U3yUYEHHBIX;

— NOuUcK WCTOYHUKOB XMMHUYECKON HMH(pOpMaluH, MOoJIydyeHHEe HeoOXOoaAuMOou HH(pOpMAIUU, €€ aHaJIU3, U3TOTOBJIEHUE XUMHUUYECKOTO
UH(OPMAITMOHHOTO MPOAYKTa U €ro Mpe3eHTalus;

— @nadenue 00s3aTENILHBIMU CIIPAaBOYHBIMM MaTepuaniamu: [lepuoamueckoit cuctemoit xumudeckux siaemeHToB [[. M. Menneneena,
TabIuLEeNd pacTBOPUMOCTH, JIEKTPOXUMHUUYECKUM PsJIOM HAIPSHKEHUN METaIOB, PAJAOM 3JIEKTPOOTPULIATEIIBHOCTH — JUISL XapaKTEPUCTHUKHU
CTPOEHHUsI, COCTAaBa U CBOMCTB aTOMOB 3JIEMEHTOB XMMHMYECKHX 3JeMeHTOB |—IV mepuonoB u oOpa3oBaHHBIX MMM MNPOCTBIX U CIOXKHBIX
BEIIIECTB;

— ycmamnoeéneHue 3aBUCUMOCTH CBOMCTB U MPUMEHEHUSI BAJKHEHIIINX OPraHUYECKUX COEIMHEHUN OT UX XMMHUUYECKOIO CTPOEHHUS, B TOM
4yuciie 1 00yCJIOBJIEHHBIX XapaKTEPOM ATOTO CTPOEHUs (MpeIeIbHbIM WIN HENMPEIEIbHbIM) U HATNYNEM (PYHKIHOHAJIBbHBIX TPYIII;

—  MoOenuposanue MOJEKYJl BaXXHEUIITNX HEOPraHUYECKUX U OPTaHWYECKUX BEIIECTB;

— NOHUMAaHUe XUMHUYECKON KapTUHBI MUpa KaK HEOThEMJIEMON YacTH LIEJIOCTHON HAyYHOW KapTUHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIlMOHHOM cepe — aHaIM3 U OLEHKA IOCIEACTBUI /ISl OKpY>Karoliel cpelibl ObITOBOM M MPOU3BOJACTBEHHOM
NIeSITEJIbHOCTH YEeJIOBEKA, CBSI3aHHOM C MPOU3BOJACTBOM U NEpepabdOTKOM BaKHENIINX XUMHUYECKUX ITPOTYKTOB;

3) B TpyaoBOil chepe — nposedeHue XWUMHUUECKOTO SKCIEPUMEHTA; pa3eumue HABBIKOB YYEOHOU, MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU AESITEIbHOCTH MPH BBINTOJIHEHUU UHANBUAYATIBHOTO MIPOEKTAa 110 XUMUH;

4) B cepe 310poBOTrO 00pasa KU3HU — cobar00eHue TIpaBuil 0€30MacHOro OOpallleHus! C BeIeCTBaMH, MaTepualaMi U1 XUMHUYECKUMU



MpoIeccaMy; OKa3aHWE IEPBOM IOMOIIM MPH OTPABICHUSIX, 0XKOrax M APYTMX TpaBMax, CBI3aHHBIX C BEIIECTBAMH M J1aOOPATOPHBIM
000pyIOBaHUEM.

COAEPXAHHE KYPCA

Ba3zoBblii ypoBenb. 10—11 kiaccenl

CopnepkaHHe Kypca XapaKTEpHU3YeTCsl LEJIOCTHOCTBIO U CHCTEMHOCTBIO yYEOHOTO IpeaMEeTa, Ha OCBOCHHE KOTOPOTO OTBEICHO
HEOO0IBIIIOE, )KECTKO JUMUTHPOBAaHHOE yueOHoe Bpemsa. OTtoOpaHHOE 111 6a30BOr0 00yUE€HHUs] XMMHUHU COJIEp>KaHUE MTO3BOJISIET U3Y4YaTh €ro 1
B pexxuMe 1 unu 2 yacoB B Henento. B mociennem cirydae y 00y4aromuxcs MOsIBUTCSI BO3MOXKHOCTD He IPOX0OUMb, d U3)4amb, He 3HAKOMUMbCS,
a yceausamsv 3TO cojepkaHue. OCOOEHHO Ba)XKHO 3TO Ui TE€X Y4YalllUXCs, KOTOpPble HE HMMEIOT BO3MOHOCTHU HM3ydaThb XHUMHIO Ha
YIiIyOJI€HHOM YpOBHE (M3-3a OTCYTCTBMSI TaKMX KJIACCOB B IIIKOJIE), HO TEM HE MEHEe COOUPAIOTCs CAaBaTh €IMHbIN T'OCy1apCTBEHHBIN
SK3aMEH M0 XUMUH.

Kypc ueTko aenutcs Ha ABE paBHbBIE 110 OTBEJCHHOMY Ha X U3yYEHUE BPEMEHHU YaCTU: OPraHUUYECKYIO XMMUIO 1 OOLIYI0 XUMHUIO.

CTpyKTypUpOBaHUE Kypca OPraHMYECKOM XMMHHU OIpeAesseTcss uieed pa3BUTHUS ydalllMXCs HENpPO(MIBHBIX KJIACCOB CPEIACTBAMU
yueOHoro npeamera. C 1LeIbl0 YCHICHHUSI POJIU ASAYKIUM B OOyYEHHM XMMHUM BHaudajle JalTCsl KpaTKUE TEOPETUYECKUE CBEIACHUS O
CTPOEHUH, KI1aCCU(PUKAIINHN, HOMEHKJIATYPE OPraHUYECKHX BEIIECTB, OCOOEHHOCTSIX PeaKLUil C UX yUYaCTHEM.

CdopmupoBanHBIE TaKUM 00pPa30M TEOPETHUYECKHE 3HAHUS 3aTE€M Pa3BHBAIOTCS Ha (PAKTOJIOTMYECKOM MaTeprasie MPH pacCMOTPEHUH
KJIaCCOB OPraHWYEeCKUX COCNMHEHHI. B CBOIO odepens TakOW MOAXOJ IO3BOJISIET W TIIyOKe HM3Yy4YUTh CaMH Kiacchl. Tak, OCHOBHBIE
MOJIO’KEHUSI TEOPUM XMMHUUYECKOTI'O0 CTPOCHMUsI OpraHMYecKux coeluHeHuil A. M. ByTiiepoBa 3akpemnJisitoTcsl MpU U3yYEHUH YIJI€BOJOPOJOB
(aIkaHOB, AJIKEHOB, /UWEHOB, AJIKWHOB, ApPE€HOB) W MX HOPUPOJHBIX HCTOYHHUKOB (IPHUPOJAHOTO rasza, HepTH U KAMEHHOIrO YTIJIs),
KHCJIOPOJCOJIEPKAILIMX OPTraHUYECKUX COEIMHEHUM (CIUPTOB, (heHoJa, aab/Ieru/oB, KapOOHOBBIX KHCIOT, CIIOKHBIX 3(UPOB, KUPOB M
YIJIEBOJOB) M a30TCOJAEPIKAIIMX OPraHMYECKUX COCIMHEHUM (aMHHOB, aMHUHOKHCIIOT, O€JIKOB M HYKJIEMHOBBIX KHCJIOT). 3aBEpIIaeT Kypc
OpPraHMYeCcKON XMMHUH pa3aesl «XUMHUs U KU3Hb», I7le 00ydaroluecs 3HaKOMSITCSl ¢ TAKUMHU BaXXKHBIMHU B IIPAKTUYECKOM U OMOJIOrMYECKOM
OTHOILLIEHUH BEIIECTBaMHU U MaTepHUajlaMH, KaK MJacTMacChl U BOJIOKHA, (GEPMEHTHI, BUTAMHUHBI, TOPMOHBI U JIEKapCTBAa.

OCHOBHBIM  KpuTepuem o0TOopa (aKTHYECKOro MaTepuajia Kypca OpraHMYecKOM XUMHU SBISIETCS HAes  peajn3aluu
MPaKTUKOOPUEHTUPOBAHHOT'O 3HAUE€HUSI OOBEKTOB OPraHNYECKON XUMHUHU (COeAUHEHUIN U peaKkinil).

Nness o Bexyumied poJiM TEOPETUUECKHX 3HAHUM B IIPOLECCE MO3HAHUsS MHpa BELIECTB W pPEaKIUil cTaja OCHOBHOW W JUIs
KOHCTPYUpPOBaHUSI Kypca oOmied xumuu. Ha ocHOBe e€QuHBIX TMOHSATHI, 3aKOHOB M TEOPUH XUMHUHU y CTapLIEKIACCHUKOB (OPMUPYETCS
LIEJIOCTHOE MPEACTABJIEHUE O XHMHMYECKONM HAayKe, O XMMHUECKOM KapTHHE MHpPa, KaK COCTABHOM YacTH €IMHON €CTECTBEHHOHAy4YHOM
KapTHHBI MUpa.

B kypce obmieit xumMum BHayaje yriiyOJstOTCS M PacCUIMPSIOTCS 3HAHUS, IMOJyYEeHHBIE O0yYalOIMMHUCS U3 Kypca OCHOBHOM IIIKOJBI, O
CTPOEHMH aToMa W BellecTBa Ha OcHOBe llepmommueckoro 3akoHa u Ilepmommueckoit cuctembl [[. M. MenneneeBa, oOmmx CBOMCTBax
KJIaCCOB OPraHMYECKHMX W HEOPraHMYECKHX COEIMHEHUM (KHUCIOT, OCHOBaHMH, aM@OTEpHBIX COEIUHEHUNW) B CBET€ TEOPHUH
AJIEKTPOJIMTUYECKON auccoruauuu. Jlamee paccMmaTtpuBaeTcsl KiaccU(PUKaUs XMMUYECKUX PEaKIMil B OpraHU4YecKoid M HEOpraHUYeCcKOH
XUMHHU. 3aBeplIacT KypCc 3HAKOMCTBO CTapLIEKJIACCHUKOB C MEPCIEKTUBAMU Pa3BUTHSI XMMHUUYECKON HAYKM U XMMHUYECKOTO IMPONU3BO/JICTBA, C
mpooOeMaMH OXpaHbl OKPYKAIOIIEH cpe/ibl OT XMMHUUYECKOTr0 3arpsI3HEHUS] U My TSIMU UX PELICHUS.



OPITAHMYECKA A XUMUA

Habmonenue, npeanonoxenue, runore3a. [lonck 3akonomepHocTeid. HayuHbiii sxcriepumMenT. BeiBo.

Teopusi crpoeHysi OPpraHuv4eCKUX cCoeMHEHU I

I[Ipenmer oprannyeckoid Xumuu. MecTO W 3HAUYEHUE OPraHUYECKOW XHMHHU B CHUCTEME €CTEeCTBEHHBIX HayK. BaJleHTHOCTb.
Xummnueckoe crpoeHue. OCHOBHBIE II0JIOKEHUSI TEOPUN CTPOEHUSI OPTaHUUYECKUX COEAUHEHUHN. Yenepoomuuwiii ckenem opeanuueckoi MoneKyvl.
Kpamnocms xumuuecxoti cesazu. Isomepusi U u30Mephl.

Yri1eBo10pOAbl H UX NMPHUPOIHbIE HCTOYHHKH

A 1 x a H bl. [IpypoaHblii Ta3, €ro cocTaB U NPUMEHEHHUE KaK MCTOYHHUKA HEPTrHMU M XHMMHUYECKOIO ChIpbs. ['oMonoruueckuit psig
MpeaesbHbIX YIJI€BOAOPOAOB. M30Mepuss M HOMEHKJAaTypa ajKaHoB. MeTaH W 3TaH Kak IpeacTaBuTenu ankaHoB. CBoiicTBa (ropeHue,
peakuMu 3aMelleHUs, NUpOoau3, naeruiapupoBanuc). Ilpumenenue. Kpexune u uzomepusayus ankanos. Ankunvhvie paouxanvl. Mexanuzm
€80000HOPAOUKANILHO20 2A7102EHUPOBAHUS AIKAHOS.

A 11 K € H bl. DTUJIEH KaK MpeJICTaBUTENb ajJKeHOB. [loydyeHue sTuineHa B IPOMBIIIIIEHHOCTH (JIETUAPUPOBAHUE 3TaHA) U B JIaOOpaToOpuun
(neruaparanus srtanona). CpoiicTtBa (ropeHue, OpoMHUpOBaHUE, THApATAlMs, IOJIUMepu3alus, OkucieHue pactBopom KMnOy4) u

npuMeHenue ostuwieHa. llomudtunen. Illponunen. Cmepeopezynsipnocms noaumepa. OCHOBHBIE IOHSATHS XUMHH BBICOKOMOJIEKYISPHBIX
coelMHeHnM. Peakuinn noauMepusanuu.

JA n e H bl. Byranguen M wu300peH KakK MOpeICTaBUTEIM JUEHOB. Peakium NpucOeqMHEHMsI C y4YacTHEM COMNPSDKEHHBIX JIMEHOB
(6pomupoBaHHEe, TOTUMEPHU3AIUS, cUOPO2AIOCeHUPOSaHUe, cudpuposarue). HaTypambHBINH U CHHTETHYSCKUN KaydyKu. Pe3nHa.

A 71K ¥ H Bl. ALIETUJIEH KaK MpeJACcTaBUTENb AIKUHOB. [loydyenne aneTuiieHa KapOUIHBIM U METAHOBBIM criocobamu. [lonyuenue kapouoa
kanvyus. CBolicTBa (ropeHue, 6poMupoBaHue, TUpaTanus, TpUMepu3als) U IpUMEHEHUE alleTUJIeHa.

A p e H bl. benson kak npeacraBuTenb apeHoB. Cospemennvie npeocmasnenuss o cmpoenuu bensona. CoiicTBa OeH30ya (TopeHue,
HUTpOBaHUE, OPOMUPOBAHUE) U €0 MPUMEHEHHUE.

He ¢Tp M cno co6r1 ee mep ep ad otk u. CocraB HedTu. [lepepaboTka HedTH: IEperOHKA U KPEKUHT. Pugopmune HUZKOCOPMHbIX
Hepmenpodykmos. Ilonsmue 06 okmanosom uucie.

Kucsopoacoaep:kaiue opraHuveckne coeInHeHHs

C nu p T bI. MeTaHOJI ¥ ATAHOJ KaK MPEJICTAaBUTEIN NMPEAEIbHBIX OJJTHOATOMHBIX clIUPTOB. CBOMCTBa ATaHO/Ia (TOPEHUE, OKHUCIICHUE B
anpaerun, aeruaparamnus). Ilomyuenue (6pooicenuem 2noko3bl U TUIAPATALIUEH STUIIEHA) U IPUMEHEHUE dTaHOJa. DmuneHeauxoas. I muueprun
KakK €Ie OAWH NPEACTABUTEIb MHOIOATOMHBIX CIUPTOB. KayecTBEHHAsl peakiiusi Ha MHOIOAQTOMHBIE CITUPTHI.

® e H o 1. [lonyuenue peHona n3 kaMeHHoro yrisi. KaMeHHBIH yroyib U ero ucnoiibzoBanue. KokcoBaHne KaMEHHOTO YTJIsl, BaKHEHIITHe
MPOIYKThl KOKCOXUMHYECKOTO IIPON3BOICTBA.
B3anmHOe BiMsHHE aTOMOB B MoJIeKyJie ¢deHosa (B3auMoaelcTBHE C OpOMHOW BOJIOM M ruapokcuaom Hatpus). [lomyuyenue u



npuMeHeHue GeHoa.

A nwaerunpl. DopManbpaeTHI U alleTATBICTH/T KaK MPEJICTABUTEHN allbACTUIOB. [lonsamue o kemonax. CBOUCTBA (peaKusi OKUCIICHUS B
KHUCJIOTY M BOCCTAaHOBJICHHS B CIIMPT, PEaKIUsl MOJHUKOHIAeHcAanuu dopmanbiaeruaa ¢ ¢genonom). Ilomydyenne (okuCIeHHMEM CIIMPTOB) U
npuMeHeHue (popMaibpIaeruaa u aneraibaeruaa. @eHonoGpopMalibIeTUIHbIE TIIIACTMACCHL. 1 epMOoniIacmuyHoCms U mepMopeaKmu8HOCb.

KapO6oHOBB € KHCJOTBL YKCYyCHasi KUCIOTAa KaK MPEICTABUTEIb MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHcCJIOT. CBOHCTBA
YKCYCHOW KHCJIOTHI (B3aUMOJCHCTBUE C MeTajlJlaMH, OKCHJIaMU METaJUJIOB, THJIPOKCUIAMU METAJJIOB U COJISIMU; pEaKLus dTepuPpUKaALIUN).
ITIpumenenne yKCyCHOM KUCIIOTHI.

CnoxHbled UDpBbIUXKHUP bl. CitoxkHBIE 2(UPHI KaK TPOTYKTH B3aUMOJACUCTBUSI KUCIIOT CO CHUPTAMU. 3HAYCHHUE CIIOKHBIX 3(PUPOB
B IIPUPOJIE Y )KU3HU UenoBeka. OmoenvHble npedcmagument KUCI0m UHO20 CIMPOEHUsL: OJIeUHOBAS, TUHOLe8ds, TUHOIEHO8As, AKPULOBAsl, WABelesas,
ben3ouHnas.

JKupsl kak cioxHbIe d(GUPHI TIUIEPUHA U )KUPHBIX KAPOOHOBBIX KUCIIOT. PacTUTENIbHBIC U )KUBOTHBIC )KHUPBI, UX COCTaB. | uaposm3 uinu
OoMbUICHHE KUPOB. Mbuta. Cunmemuueckue moowue cpeocmsea (CMC). [IpuMeHEHNE )KUPOB. 3aMeEHA HCUPOB 6 MEXHUKE HENUUEBIM ChIPbEM.

VrnaneB ona bl [loonatue o6 yrineBomax. [7roko3a kak TIpeicTaBUTENb MoOHocaxapuaoB. I[loHsTue o ABOWCTBEHHOU (QYHKIUHU
OPraHUYECKOTO COCAMHEHHS Ha MPUMEPE CBOMCTB TIIIOKO3bI KaK albJeTHIa WU MHOTOATOMHOTO CIIUpPTa — anblaeruaocnupra. bpokenune
IJIFOKO3bI. 3HaUYEHUE U MPUMEHEHUE TIIOKO3bl. DPYKmo3a KaK uzomep 2i0K03bl.

Caxapo3a Kak MpeICTaBUTeb AUcaxapuioB. /lpouzeodcmeo caxapa.

Kpaxman u nemmono3a Kak MOpecTaBUTENM TojimcaxapuioB. CpaBHEHHME UX CBOMCTB W Ouosnoruudeckas poib. [Ipumenenue >Tux
MOJINCAaXapH/IOB.

A30Tc0)1ep>1caume OpraHu4eCKue COCAUHCHUS

AMuH bl. MeTUIaMUH KaK TPEJICTABUTENh aM(aTHUECKUX aMUHOB U aHUJIMH — KakK apomMaTtrudeckux. OCHOBHOCTh aMHHOB B CPaBHEHUH
C OCHOBHBIMHU CBOMCTBaMH aMMHUaka. AHWJIMH U €r0 CBOMCTBa (B3aMMOJICHCTBHE C COJISTHOW KHUCJIOTOM M OPOMHOM BOJOW). Bzaumnoe énusmue
amomo8 8 MOJIeKYax OpeaHUuuecKux coeounenuli Ha npumepe anununa. llomyuenne anununa no peakiuu H. H. 3ununa. [lpuMmenenune aHuiauHa.
AMUHOKHUCIOTBHL [TIMIIMH U allaHWH Kak MPEACTABUTEIU MPUPOJHBIX aMUHOKUCIIOT. CBOMCTBA aMUHOKHUCIOT Kak amM(pOTEPHBIX
OpraHMYeCKUX COEOUHEHUH (B3aMMOJIEMCTBUE C IIeIoYaMu U KuUcioTtamu). OcoberHocmu ouccoyuayuu amMuHOKUCIOm 8 00OHbIX PACMBOPAX.
bunonapuvie uonsvr. OOpa3zoBaHre NOJIUNENTUI0B. AMUHOKAIIPOHOBAsI KUCJIOTa KaK NPEACTaBUTEIb CUHTETUUYECKUX aMUHOKUCIIOT. [lonsaTne
0 CUHTETUYECKHUX BOJIOKHAX Ha MpUMeEpe KarpoHa. AMUHOKUCTIOMbL 8 PUpooe, ux buono2uyeckas poiv. Hezamenumvle amunoxuciomat.

be nx u. benku kak momunentuabl. CTpykTypa OENKOBBIX MoJeKyJ. CBoWcTBa OenkoB (FOpeHHe, THUIPOJN3, IIBETHHIE PEaKIIHH).
buonoruueckast posib 6€IKOB.

HyxknaeuHOBBI €K HCIOTHL. HykienHoBbIe KHUCIOTHI Kak NMONUHYKIeOoTHAbl. CTpoenue Hykieorunaa. PHK u JIHK B cpaBHeHHU.
Hx posk B XpaHEeHHUU U IIepeaade HaCIeACTBEHHOW WHpopMannn. [louamue 0 2eHHOU UHHCeHepUuU U OUOMEXHOLOSUU.

'eneTrnue cka 51 CBSI3b MEXJAY KJIa CCaMM OpPTa HUYECKHUX CoOoeAUuHEHUU [loHATHE O TEHETHYECKOU CBSI3H U
TCHECTHUYCCKHUX psAaax.

XuMud ¥ KU3Hb



IT nmactma chl u B OonokH a. [lomumMmepuszanuss W TOJTUKOHIACHCAIMS KaK CHOOCOOBI MOJYYCHHUSI CHUHTETUYSCKUX
BBICOKOMOJIEKYJISIDHBIX coenHEeHUU. [lomyueHue HCKYyCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCIMHEHUN XUMHYECKOW MoJauduKalmein
OPUPOAHBIX MOJIUMEPOB. CTpOEHUE MTOJTUMEPOB: JUHEHHOE, NPOCTPAHCTBEHHOE, CETYATOE.

[lonssitTue o 1wtacTmaccax. TepMoOIUIACTUUHBIE W TEPMOPEAKTUBHBIE NOJUMEPHl. OTAenbHbIE NOPEACTABUTEIN CHUHTETUYECKUX U
HWCKYCCTBEHHBIX MOJIMMEPOB: (heHOT0(hOPMaAIBICTHIHBIE CMOJIBI, TOJTUBUHWIXJIOPU/I, Te(HIIOH, IESJLTYTOHT.

[MoHsiTHE O XUMUYECKUX BOJIOKHAX. HartypanbHble, CHHTETUUECKHE W UCKYCCTBEHHBIC BOJIOKHA. Kitaccudukamus u oTaebHbIE MPEACTABUTEIN
XHMHUYECKHX BOJIOKOH: alleTaTHOE (TPHAIETATHBIN IIEIK) U SUCKO3HOE, SUHUIXIOpUOHoe (Xnopur), norunumpuibroe (HUMpoH), NOAUAMUOHOE
(kanpon, naiinon), nonusgupnoe (nascan).

® e pwMeHT bl DepMEHTHI KaK OMOJIOTHYSCKHE KaTaIM3aToOphl 0eKoBoM mpupoabl. [Toustue o pH cpenpl. OcoOeHHOCTH CTPOCHUS U
CBOMCTB (CEJICKTUBHOCTH U 3((PEKTUBHOCTH, 3aBUCUMOCTH JICHCTBUS OT TeMIiepaTypsl U pH cpenbl pacTtBopa) GepMEHTOB MO CPAaBHEHHIO C
HEOPTaHWYECKUMH KaTajauzatopaMu. Poiib (h€pMEHTOB B KHU3HEICITEIBHOCTH )KUBBIX OPTaHU3MOB U ITPOU3BO/JICTBE.

B uTaw™muu b [lonstne o BuramuHax. Buasl BHTaMHHHONW HemocTtaTodyHOCTH. Kiaccudukanms ButamuHOB. Butammu C kak
OpeJICTaBUTEIb BOJOPACTBOPUMBIX BUTAMHUHOB M BUTAMHUH A KaK MPEJCTAaBUTEIb >KUPOPACTBOPUMBIX BATAMHUHOB.

I'o p Mm o H bI. [loHsAITHE O TOpMOHAX Kak OHWOJOTHYECKH AaKTHUBHBIX BEIIECTBAX, BBIMMOJIHSIONIUX YHIOKPUHHYIO PETYJIISIIIHIO
JKU3HEACITCIBHOCTH OPTaHU3MOB. BakHelIne CBOMCTBa TOPMOHOB: BBICOKas (PU3MOJIOTHMYECKAsi aKTUBHOCTb, JHUCTAHIIMOHHOE JICHCTBHE,
OBICTpOE pa3pyllieHne B TKaHsIx. OTAelIbHBIC MPEICTABUTEIM TOPMOHOB: UHCYJIMH U aapeHanuH. [Ipodmiraktuka caxaproro nquabera. [lousmue o
CMePOUOHBIX 20PMOHAX HA NpUMepe NON0BbIX 2OPMOHOS.

JlexapcTB a. JlekapcTBeHHass XUMHS: OT SITPOXUMHUH M (hapMaKOTEpaluK JO0 XUMHUOTeparmuu. AHTUOUOTHUKH U JUCOAKTESPHO3.
Hapkoruueckue BemectBa. Hapkomanus, 60pr0a ¢ Hell 1 npoduiIaKTHKA.

Pemrenue 3 a 1a 4 mo opranuue ck ol xumu u. Penienue 3amay Ha BbIBOJ] (DOPMYJIbI OPraHUYECKUX BEHIECTB MO MPOIYKTAM CTOpPAaHUS U
MAaCCOBBIM JIOJISIM DJIEMEHTOB.

JdemoncTpanuu. [Tnasnenue, o0yriuBaHue U TOPEHHE OPraHUYECKUX BellecTB. Moaenn MOJIEKYJI MpeJcTaBUTeNeld pa3IMYHbIX KJIacCOB
OpraHM4YecKux coeauHeHui. ['opeHue meraHa, dTWieHa, aueTwieHa. OTHOLIEHHE MeTaHa, STWIIEHA, alleTWIeHa U OeH30Jla K pacTBOpaMm
repMaHraHata kajauss U1 OpomHOM Boje. Ilonmyuenue sTwieHa peakuueid AerujapaTaidi 3TaHOJA, alleTWIeHa — THUAPOJIN30M KapOuia
KaJblus. PaznoxkeHue kayyyka Opu HarpeBaHUM, UCIIbITAHUE MPOJAYKTOB Pa3JIOKEHHUsI Ha HemnpeneabHocTh. Komnekius o0pa3noB HepTH U
He(TENPOAYKTOB, KaMEHHOI'O YIJIsI M NPOAYKTOB KOKCOXHMHYECKOTO Mpou3BojacTBa. OkucieHue cnupTta B anpaeruja. KadecTBeHHbIE
peaKIMy Ha MHOIOaTOMHbIE cHupThl. PacTBopuMoOcCTh (eHosia B BoAe HpU OOBIYHON TeMmmepaTrype U npu HarpeBaHuu. KauecTBeHHbIe
peakuuu Ha (eHois. Peaknus «cepeOpsiHOro 3epKana» ajlbIeTHA0B U TNIIOKO3bl. OKUCIEHHE AJIBJETUA0B U IIFOKO3bI B KMCJIOTY C MOMOIIBIO
ruapokcusia meau (ll). KauectBennas peaknust Ha kpaxmaiu. Komnekmus sdupHbix macen. Komneknus rmjiactMacce M M3JeIUN U3 HUX.
Kosutekuins MCKyCCTBEHHBIX BOJIOKOH M M3JAE€IUI U3 HUX. B3aumonelicTBue aMMHuaka M aHWINMHA C COJSTHOM KUCJIOTOMW. Peakiys aHuiuHa ¢
OpomHOIT Bomoi. JlokazarenbcTBO Haluyusl (YHKUMOHAJBHBIX TPYII B pacTBOpax aMHUHOKHCIOT. PacTBopeHune M ocaxJeHHue OeJKOB.
LlBeTHble peakumu OenkoB. ['opeHue nTUubero mepa W mepctsiHo HUTH. Monenbs monekynsl JIHK. Ilepexonpl: 3TaHONI — 3THIIEH —
ATHJICHTJIUKOJIb — ATHICHTUKOJIST Meau (11); aTa- HOm — 3TaHah — 3TaHoBast Kuciiota. Kosuiekius rmiacTMace, CHHTETUYECKUX BOJIOKOH M
u3nenui u3 Hux. Pasnoxenue nepokcuaa Bo10poaa Katana3ol ceIporo Msca u ceiporo kaprodens. Komnekuns CMC, coaepKaiimx H3UMBI.
Hcnoeitanue cpeapl pactBopa CMC wunaukatopHoi Oywmaroii. Komexkmuysi BUTaMUHHBIX mpenapaToB. VcmblTaHue cpenbl pacTBopa
aCKOpOMHOBOM KUCJIOTHI MHAUKATOPHOM OyMaroi. McnpITaHue anTedHOoro npernapara MHCyJIMHA Ha OeJIOK.



JlaGopaTopHble onbIThI. VI3roToBiIeHNnEe MOAEIIeH MOJIEKYJ OpraHUYECKUX coenuHeHnil. O3HaKOMIIEHHE C KOJUIEKIIUel oOpa3noB HedTH,
KaMEHHOTO YIJIsl U MPOAYKTOB uX Tepepadorku. OOHapyKeHHEe B KEPOCHUHE HENpEeAeNIbHBIX coearHeHUN. O3HAKOMIICHHUE C KOJUICKIIUEH
Kay4dyKoOB M OoOpas3rnamMu HU3JeJIUi U3 pe3uHbl. PacTBopeHHe TimiiepuHa B BOJIe W B3auMojeucTBue ¢ ruapokcuaoMm meau (l1). CpoiicTBa
YKCYCHOW KHCJIOTBI, OOIIHE CO CBOWCTBAaMHU MHHEPAIbHBIX KHCIOT. JlOKa3aTelbCTBO HENPEASILHOTO XapaKTepa >XHUIKOTO KHUpa.
BzaumopeiictBue 1iroko3bl U caxaposbl ¢ rugapokcunoMm menau (l1). KauectBennasi peakius Ha kpaxman. O3HaKOMIIEHHE C KOJUICKIMEH
IIacTMacc M u3aenuii u3 HuX. O3HaKOMJICHHE C KOJUICKIIMEH MCKYCCTBEHHBIX BOJIOKOH M HM3JSNINi U3 HUX. PacTBOpeHUE OEIKOB B BOJE.
OO6Hapy>keHue 0eKoB B MOJIoOKe. O3HAaKOMJICHHE C KOJUJIEKIIMEH CUHTETUUECKUX BOJIOKOH M U3Aeui u3 HUX. O3HAaKOMIIEHHE C KOJUICKIIMEH
CMC, coaepxamux sH3uMbl. Mcnbitanue cpeapl pactBopa CMC umpaukatopHor Oymarou. O3HaKOMJIEHHE C KOJUJIEKIMEH BUTAMHUHOB.
HcneiTanue cpensl pacTBOpa aCKOPOMHOBOW KUCIOTHI MHIMKATOPHOM OyMmaroii.

IpakTHueckas padora Ne 1. Pemenue skciepuMeHTaIbHBIX 33724 Ha HASHTU(PUKAIIUIO OPTaHUYECKUX COSTMHECHUN.

IIpakTnyeckas padora Ne 2. Pacno3HaBaHHE IIJIACTMACC U BOJIOKOH.

OBIIAS XUMUA
IMepuoanyeckuii 3aK0H U CTPOEHNE ATOMA

Otkpeitue /. U. MeunneneeBbim llepuonmueck oro 3akoHa. Ilepsble nonbimru Kiaccu@urayuy XumMuiecKux 371eMeHmos.
Baxxueiiimue noHsATUsS XUMHUU: aTOM, OTHOCUTEIbHAsl aTOMHasl U MoJieKkyisapHass Maccel. Otkpeitue [l. 1. MenneneeBsim Ileproanueckoro
3akoHa. [lepuonuueckuii 3akon B popmynuposke [. 1. Menneneena.

I[Tepuoauueckas cucrema J[. U. Menneneena. Ilepuonuueckas cucrema Jl. M. MenneneeBa kak rpadudeckoe OTOOpaKeHHE
Ilepnoanueckoro 3akona. Paznuunbie BapuaHThl [lepuoanueckoit cucremsbl. [lepuoasl u rpynmnsl. 3Hauenue l[lepuoanueckoro 3akoHa u
Ilepnoanyeckoi CHCTEMBI.

Ctpo eHue aTtoM a. ATOM — CJIOXKHas 4dactuna. Omxpoimue 371eMeHmapHblx 4acmuy u cmpoeHus amoma. SInpo atoMa: NpOTOHBI U
HelTpoHbl. M3oTonwl. HM3omonwvr 600opooda. DAEKTPOHBI. DJIEKTPOHHAst 000J0YKa. ODHEPreTUUecKuil ypoBeHb. OpOuTanu: S- u p-.
d-Opbumanu. PacnpeneiieHue 3JIEKTPOHOB 110 YHEPIreTUUYECKUM YPOBHSIM M OpOUTAISIM. DIIEKTPOHHBIC KOHPUTYPAIIUH aTOMOB XUMHUUYECKUX
3JIEMEHTOB. BasleHTHbIE BOBMOXHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB.

I[lepruo nuue ckuil 3aKk OH UCTp oeHuUue atom a. CoOBpeMEHHOE MOHATHE XUMHUUYECKOro 3sieMeHTa. CoBpemMeHHas (popMyInpoBKa
Ilepuonnueckoro 3akoHa. [IpuunHa NEPHOJIMYHOCTH B M3MEHEHHUHU CBONMCTB XMMHUYECKHUX 3JIeMEHTOB. OCOOEHHOCTHU 3alOJIHEHUS
SHEPreTUYECKUX YPOBHEH B AJIEKTPOHHBIX OOOJIOUKAX aTOMOB MEPEXOJIHBIX 3JIEMEHTOB. DJIEKTPOHHbIE CEMENUCTBA 3JIEMEHTOB: S- U p-
anemeHTsl; d- u f-onemenmeo.

Crpoenue BemecTsBa

KoB anenTHa s XxuMHuue cka a1 cBA3 b. [loHATHE O KOBaJIeHTHOH cBaA3u. OOmas anekTpoHHas napa. KparHocTs KOBaJIeHTHOMU

CBSI3U. DJIEKTPOOTPULIATEIILHOCTD. [lepexpuviéanue s1exk- mpoHHbIX opoumanei, nu- u cuema-ceasu. KopajieHTHast NoasipHas U KOBAJIEHTHAsI

HEMoJIsipHasi XUMHYeckue cBsA3u. OOMEHHBIM U JTOHOPHO-AaKIENTOPHBIM MEXaHU3Mbl OOpa30BaHMsI KOBAJIEHTHOHN cBsi3u. Bemiecta
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUsI. 3aKOH IOCTOSIHCTBA COCTaBa /15l BELIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

MouHasxumMuueckascBsa3b. Karumonsl u annonbl. loHHast CBA3b M ee cBoMcTBa. MlOHHas CBs3b KaK KpalHUW cliydau



KOBaJICHTHOM NOJISIpPHOM CBsI3U. PopmynbHas eounuya éeuecmsed. OmHOCUMENbHOCIb 0eNeHUsl XUMUYECKUX C8A3ell Ha MUNbL.

Merannuyeckass XuMudeckas cBa3b. OOmme (u3Myeckue CBOHCTBA METAUIOB. 3A8UCUMOCMb  IeKMPONPOBOOHOCIU Memaiios om
memnepamypui. CrinaBsl. Yephovie u ysemuvle cniagwi.

Arp eraTHbBIE C O CTOSIHHSI B emie CTB a. ['a3pl. 3akoH ABoraapo uisi ra3oB. MoJsIpHBI 00BbeM ra3oo0pa3HbIX BemiecTB (IIpU H. y.).
Kunkoctu.

Bo nop onHa s XxuMuue cka s CBA3 b. BogopoaHasi CBA3b KaK 0COOBIN Cilydail MEKXKMOJIEKYISIPHOTO B3auMOAeUCTBUs. MexaHu3M ee
0o0pa3oBaHMs U BIUSIHUE HAa CBOMCTBA BEUIECTB (Ha MpumMepe BoAbl). Mcnoavzosanue 600vl 6 Obimy u Ha npouszgoocmee. Buympumonexynapras
8000POOHASL C6:3b U ee OUONO0SUUECKAsL POTlb.

T nnel kpucta nnuueckux p emeTo K. Kpucrannmueckas peuierka. MoHHBbIE, METaJUIMUYECKUE, ATOMHBIE M MOJIEKYJISIPHBIE
KPHUCTAJUIMYECKUE PEHIETKU. AIoTpornusa. AMOp(HBIE BEIIECTBA, UX OMAUYUMENbHblEe CGOUCMEA.

Uucrteie BenmecTtBa u cMecu CMecu U XUMUYECKHE COCIMHEHUS. | OMOTeHHbIe U reTeporeHHnsie cMecu. MaccoBasi 1 00ObeMHast
JI0JTA KOMIIOHEHTOB B cMecu. MaccoBasi 110Jis1 ipuMeceid. Perienue 3a1a4 Ha MacCoBYIO JI0JI0 nmpuMecent. Knaccugukayus sewyecme no cmenenu
UX yucmomul.

AucmepcHse cucTe M bl. [lorstue aucnepcHorr cucremel. JucnepcHas dasza m nucnepcuonHHas cpena. Knaccudukanms
JIUCTIEPCHBIX cUCTeM. Ko/ouonvle oucnepcHvie cucmemsl. 30au u 2eiu. 3Hauerue OUCHEPCHbIX CUCEM 8 NPUPOOe U JHCUSHU YeTlOBeKd.

DJIEKTPOJUTHYECKAS JUCCOMALNS

P ac 1B 0 p Bl PacTBOpE Kak rOMOI€HHBIE CUCTEMBI, COCTOSIINE U3 YACTUL] PACTBOPUTEIIS,, PACTBOPEHHOI'O BEIIECTBA U IPOAYKTOB UX
B3auMoJIelcTBUs. Pacmeopenue kak ¢usuxko-xumuueckuti npoyecc. MaccoBasi 015 PacTBOPEHHOI'O BellecTBa. [HIIBI pacTBOPOB. MoasapHas
KOHYyeHmpayus eewjecmea. MunepanvHule 600bl.

Teopuss 2IEeKTp OTUTHUYE CKOW JUC COLUALNM U. DIEKTPOINUTHI U HEDJIEKTPOJIUTHI. CTENEHB DJIEKTPOJIMTUUECKON TUCCOLIUALIAM.
CunibHBIE W clla0ble BJIEKTPOJIMTHI. YPaBHEHUsS DJIEKTPOJUTHYECKON nucconuanuu. Mexanusm ouccoyuayuu. CmyneHuamas Ouccoyuayus.
Booopoonuwiii noxazamens.

Ku caoTBsl BcBeTe TEOPUH DIIEKTPOJIUTHYECKON Aucconnanuu. OO1e cBOMCTBAa HEOPTaHUYECKHUX U OPTaHUYECKUX KHUCJIOT. Y CIIOBUS
TEUYEHUs peaKlMi MeX1y 3JIEKTPOJIUTaMu 10 KoHIa. Cneyuguueckue ceoticmea azommotl, KOHYeHMpUpOo8aHHOU CEPHOU U MYPABbUHOU KUCTIOM.

O CHOBaHU S B CBETE TEOPUU DJIEKTPOJIUTUYECKON JUCCOLMAIIMH, UX KIaccUu(UKanMs U oOIue CBOUCTBA. AMUHBL KAK OpeaHuiecKue
ocrnoganus. Cpasnenue ceoucms aMmMuarka, MemuiamuHa u AHUIUHA.

C 0 J1 M B CBETE TEOPUH 3JIEKTPOIUTHUESCKON JUCCOMMAINH, NX KiIaccudukanums u obmue cpoiictea. Conu xucivie u ocnosnvie. Conu
opeanuyeckux Kuciom. Mboira. DIEKTPOXUMHUUYECKMM psJiI HaOpsDKEHWHM METaAJUIOB M €r0  HCIIOJb30BaHHWE JUISI XapaKTEPUCTHUKHU
BOCCTAHOBHUTEJIbHBIX CBOMCTB METAJIJIOB.

I'm o p o wu 3. Coydyan ruzmponu3sa coieid. Peaktms cpenst (pH) B pacTBOpax ruipoU3yIOIIUXCS CONeH. [ uopoaus opeanuieckux 6e- uwecms,
€20 3HaveHue.

XuMUYeCKHe peaKku

K na ¢ cudpukanusa xumuue CKux p eakuu . Peakyuu, uoywue 6e3 uzmenenus cocmaesa seujecms. Kiiaccupukanus o YUCiIy U COCTaBYy
pearupyronmx BEIIECTB M MPOJYKTOB peakiuu. Peaknmu pasnokeHus, COeIUHEHUsI, 3aMEIIeHUsS 1 OOMeHa B HEOPraHMYECKOU XUMHHU. Peaxyuu
NpucoeouHenuUs, OMmujenieHus, 3aMeWeHus U U30OMepusayuu 6 OpeaHuyeckol xumuu. Peakyuu nonumepuzayuu Kax YACmHbLU CIyYal peaxyutl



npUcoeoUHeHusl.

T emnyioB o#i 3 ¢ ¢ ekT XUMHUYE CKUX P €aKIy . DK30- U SGHAOTEPMHUYECKHUE peakuu. TepMoXuMHYECKHEe YpaBHeHHs1. PacyeT konnyecTBa
TETUIOTHI IO TEPMOXUMHUYECKUM YPaBHEHUSIM.

Ck Oop ocTh XUMHUUE CKUX p eaknu H. [loHsATHE O CKOPOCTH XUMHUUYECKUX PEAKIUN, aHATUTUUYECKOE BBIpAKEHHE. 3aBUCUMOCTD
CKOPOCTH PEaKIMU OT KOHIEHTPALUH, JABJICHUS, TEMIIEPATYPbl, MPUPOAbl PEarupyronInuX BEIIECTB, IJIOMAAN UX CONPHUKOCHOBEHUS. 3aKOH
JNEUCTBYIOMIUX Macc. Pewenue 3a0au Ha XumMu4eckyro KUHEemuKy.

K a 1t a 1 u 3. Karanuzaropel. Karanus. [omocennwviii u cemepocennviti xamanu3. Ilpumepbl KaTaJIUTUYECKHUX IIPOILIECCOB B
MMPOMBIIIIJICHHOCTH, TEXHUKE, ObITy. DEepMEeHTHI M UX OTIWYHUS OT HEOPTAaHWYECKHX KaTaiau3aTopoB. [IpuMeHeHHME KaTaau3aTOpOB U
(epmeHTOB.

XuMudyeckKkoepaBHOBecHe. Obparumbie 1 HEOOpAaTUMBIC peaKIuiu. XUMHUUECKOE PaBHOBECHE M CIIOCOOBI €r0 CMEIICHUS Ha MMpUMepe
rnojiydeHust aMmmuaka. Cunmes ammuarxa 6 npomviuiieHnocmu. Ilonsamue 06 onmumanvbHbiX YC108UAX NPOBEOEHUS MEXHON02UUEeCK020 npoyeccd.

OKHUC JIUTCIBHO-B O C CT AaHOBHUTE JbHEBIC npomneccbl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakluu. OKUCIUTENb U
BoccTaHoOBUTENb. OKHCIIEHHE U BoccTaHoBJeHHE. (COCTaBI€HME YPABHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKLIUMU METOJI0OM
AJIEKTPOHHOTO OajlaHca.

O Omue cBolicTBa MeTaljaoB. XUMUYECKHE CBOMCTBA METAJIIOB KaK BOCCTAHOBHUTENEH. B3anMomelicTBrE METAIIIIOB C HEMETALJIaMU,
BOJIOM, KMCJIIOTAMH U pacTBOpaMu cosier. MeramorepMusi.

K opp 0 3us1 MeT a JUIOB Kax oKuciumenbHo-60ccmanosumenvhuvii npoyecc. CriocoObl 3alIMThHl METAJLUIOB OT KOPPO3HUH.

O Omue CBOWMCTB a HEMET a JUI0 B. XMMHUYECKHE CBOMCTBAa HEMETAIOB KaK OKHUCIUTeNe. B3zanMoaelicTBHe ¢ MeTaiiaMH, BOJOPOJIOM U
npyrumMu  HeMmertajuiamu. CBOWCTBAa HEMETAJIOB KakK BOCCTaHOBUTENECH. BzammoneicTBHe C MOPOCTBIMH U CJHOXKHBIMH BEIIECTBAMMU-
okucIuTeIAIMU. OOwas Xapakmepucmura 2aio02eHos.

DnekTp onu 3. Obwue cnocodwl NOIYUEHUs MEMAIO08 U HEMEMALN08. DINEKTPOIIN3 PACTBOPOB M PACIIABOB DJICSKTPOJIUTOB Ha MPUMEPE
XJIOpUAA HATpUsl. DJIEKTPOJIUTUUECKOE NOJTyYECHUE alltoMUHUS. [[pakTHueckoe 3HaueHUe 3MEeKTPoIn3a.  anb8aHonIacmura u 2aib8aH0Cme2us.

3axkuarmwue H U e llepcnekTuBbl pa3BUTHS XUMHUYECKOW HAYKHM U XUMHUUYECKOTO MPOU3BOJCTBA. XUMHUS U MpobOiIeMa OXpaHbI
OKpY Karollieu Cpebl.

Jdemouncrpauun. Paznuunsie ¢opmel [lepuoanueckoit cucrtemnl . M. MenneneeBa. Moaenb KpUCTAJUIMUYECKOW PEHISTKHA XJIOpHUIA
HaTpus. OOpa3lbl MHUHEpPAJIOB C MOHHON KPHUCTAJUIMYECKOM pElIeTKOM: KaJjiblMTa, rajauTa. MoJiean KpUCTaIIIMYECKUX PEIIETOK «CYXOro
npaa» (unm woja), anmasa, rpaduta (WM KBapua). Mojaenb MOJSIpHOTO OObeMa ra3oB. Tpu arperaTHbBIX COCTOSIHHS BoAbl. OOpasibl
pa3IUYHBIX JUCIIEPCHBIX CHCTEM: DMYJbCUM, CYCIIEH3UM, a’posoiieit, renert u 3osei. Koarymsmusi. Cunepesuc. Dddext Tunmans.
HcneiTanne pacTBOPOB DJIEKTPOJUTOB W  HEDJIEKTPOJMTOB Ha IIPEAMET JAUCCOLMALMU. 3aBUCHUMOCTb CTEIIEHHM DJIEKTPOJIMTHUYECKON
JIUCCOLIMAIIUM YKCYCHOM KHUCJIOTHI OT pa3zbaBieHus: pactBopa. [Ipumepsl peakuuii HOHHOro oOMeHa, UIyIuxX ¢ 00pa3oBaHUEM OcajlKa, raza
WIM BOABI. XUMHYECKHE CBOMCTBAa KHCJIOT: B3aUMOJIEHCTBHE C MeTaljlaMH, OCHOBHBIMH M aM(OTEPHBIMHM OKCHJIAMHM, OCHOBAHUSIMH
(1IeroyaMu ¥ HEPaCTBOPHUMBIMU B BOJIE), COIIMU. B3anMoaeiicTBue a30THOM KUCIIOTHI ¢ Meiblo. OOyrinBaHue KOHIIEHTPUPOBAHHOM CEpHOIt
KHUCJIOTOM caxapo3bl. XMMHUYECKUE CBOWCTBA IIEJIOYEH: peaKlus HEUTpalu3alUuu, B3aUMOJCUCTBUE C KUCJIOTHBIMU OKCUIAMHU, COJISAMH.
PaznoxeHrne HepacTBOPUMBIX B BOJIE OCHOBAaHWW IIPW HArpeBaHUM. XHUMHUYECKHE CBOMCTBA COJIEW: B3aMMOJIEMCTBHUE C MeETalJIaMH,
KHCJIOTaMHU, IIeJI0YaMU, C IpYyruMH coiisiMu. ['uaponus kapouaa kaneus. M3ydyenue pH pacTBOpoB ruapoiau3yIONIUXCsl coJieii: kapOOHATOB
LIEJOYHBIX METAJIJIOB, XJIOPUJIA U alleTaTa aMMOHUS. DK30TEpPMUYECKHE U DHIOTEPMHUUYECKHNE XUMMUUYECKUE peaknu. TernaoBble SIBICHUS MpU
pacTBOPEHUHN CEpPHOM KHCJIOTBI W AaMMHA4YHOM CEJIUTpPBl. 3aBHCHMOCTb CKOPOCTHM PpPEaKUUHU OT IIPUPOJbl BEIIECTB Ha IIPUMEpPE



B3aUMOJICUCTBUSI PACTBOPOB PA3IUYHBIX KHUCIOT OJWHAKOBOW KOHIIEHTpPALIMU C OJWHAKOBBIMU KycCOYKaMH (rpaHyjlaMH) LHUHKA U
OJIMHAKOBBIX KYCOUYKOB Pa3HbIX METAIJIOB (MarHusi, lIMHKA, YKEJe3a) C paCTBOPOM COJISTHOM KHCJIOThI. B3anmMmojielicTBHEe pacTBOPOB CEPHOMU
KHCJIOTHI C PacCTBOPAaMHU THOCYJIb(aTa HATPUS pa3IUdHON KOHIIEHTPAIlUU U TeMIlepaTypbl. Mojesb KUIsmero ciios. PaznoxeHnue nepokcuaa
BOJOpOZA C TOMOIIbI0 Heopranuueckux katanmuzatopoB (FeClp, Kl) u npupoaHbix 0OBEKTOB, COJACpIKAIIMX KaTajasy (ChIpoe MsICO,

kaprodeins). Ilpocrelinmme OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAaKLHU: B3aUMOJCHCTBHUE IIMHKA C COJITHOM KHUCJIOTOM M JKejle3a C
cyabdaroMm meau (I1). Moaens anexkrponusepa. Mojenp 3J1€KTPOIM3HON BaHHBI U1 OJTyYSHUs aTFOMUHUSL.

JlaGopaTopHbie onbIThbl. OmpenelieHHe THMNA KPUCTAJUIMYECKOH PEIISTKH BEIISCTBA M OIMCAHUE €ro CBOMCTB. (O3HaKOMIIEHHUE C
JTUCIIEPCHBIMUA CUCTEMaMH.

Peakiuu, waymme ¢ oOpa3oBaHHEM oOcajKa, ra3a WJIM BOJbl. B3auMOJEHCTBHE COJITHOW KHCIOTHI C IUHKOM, okcuaom meau (1),
runpokcuziom meau (1), kapbonarom kanbrus. B3zaumopaelcTBue pacTBOpa THAPOKCHUIA HATPHUSI C COJISTHOM KHCIIOTOM B NHPHUCYTCTBUH
(dbenondraneuna, ¢ pacreopom xyopuaa skeiaesa (l11), ¢ pactBopom conu amomunHus. BzammoseiictBue pactBopa cyibdara meau (1) ¢
YKEJIe30M, H3BECTKOBOM BOJOW, pacCTBOPOM Xjopuaa Kanbnus. [lomydenne rugpokapOoHaTa Kbl B3aNMOJICHCTBHEM M3BECTKOBOW BOJIBI C
okcuaom yriepoaa (1V) (BeiapixaeMblii BO3ayX). McnibiTaHMe MHAUKATOPOM PACTBOPOB T'HPOJIMIYIOIINXCS U HETHAPOIUIYIOIIUXCS COJICH.
Peakumst 3amenienust Mmeau skeiie3oM B pactBope  cyibdara meau (). IMomydenue kuciopoaa pasiioKeHHEM MEpPOKCHIa BOJIOpOaa C
MoMoOIIbI0 AuoKcuaa Mapranua. [lomydenue Bomoposa B3auMOJEHCTBUEM KHCIOTHI ¢ MUHKOM. O3HaKOMIIEHHE C mpernaparaMu ObI-OBOU
XUMUH, COJICP>KAIIUMH YH3UMBI.

IIpakTnuyeckas padora Ne 1. [lonyuenue u pacrio3HaBaHue ra3os.
IpakTueckas padora Ne 2. Penienne skciepuMeHTaIbHBIX 33724 HA HASHTU(PUKAITUIO HEOPTaHUIECKUX U OPTaHUYECKUX COSTMHCHUM.

IMpakTyeckasi padora Ne 3 (02151 0gyxuacosoeo sapuanma uzyuenusi Kypca). | eHeTH4ecKasi CBsI3b MEXK/y pa3IMYHbIMU KJIACCAMH HEOPraHHYECKUX U
OPraHUYECKUX BEILIECTB.

IVTAHUPYEMBIEPE3VJIbTATBI U3YUEHU A YUEBHOI'O ITPEAMETA «XUMMA» HA YPOBHE CPEJAHEI'O OBIIET'O ObPA30OBAHUA

BeinyckHuK Ha 6230BOM YPOBHE HAYYHTCH:

— MOHUMAaTh XUMHUYECKYI0 KAPTUHY MHUPa KaK COCTABHYIO YaCTh LIEJIOCTHOW HAYyYHOU KapTUHBI MUPA;

— PacKpbIBATh POJIb XUMUU U XMMHUUYECKOT'0 ITIPOU3BOJICTBA KaK MPOU3BOAUTEIBHON CUJIBI COBPEMEHHOT'0 O0IIIECTBA;

— (popmynupoBaTh 3HAYEHHE XUMUHU U €€ JOCTHXKEHUM JIJIsl TOBCETHEBHOM YKU3HU YEJI0BEKA;

— YCTaHAaBJIMUBAaTb B3aUMOCBI3b MEXKAY XUMHUEHN U JIPYTUMU €CTECTBEHHBIMU HAayKaMU;

— ¢GOopMyJIMpPOBaTh OCHOBHBIE IIOJIOKEHUSI TEOPHUHM XHMHUYECKOTO CTPOEHHUs oOpraHuyeckux coeauHeHuit A. M. bBbytiepoBa wu
WTIOCTPUPOBATH UX IIPUMEPAMHU U3 OPraHUUYECKON U HEOPraHUYECKON XUMUU;

— apryMeHTHpPOBATh YHUBEPCAJIbHBIA XapaKTep XUMHUUECKUX ITOHITUH, 3aKOHOB U TEOPUM JUISI OPraHUYECKON U HEOPTaHNYECKOU XUMUH;

— (opmynuposats Ilepuonnueckuit 3akon [[. . MenneneeBa 1 3aKOHOMEPHOCTH U3MEHEHUM B CTPOEHHH M CBOMCTBAX XMMHUYECKHUX
AJIEMEHTOB M 00pa30BaHHBIX MMHU BeIleCTB Ha ocHOBe [lepruoanueckoii cuctembl Kak rpaguyeckoro orodpaxkenus [leprnoanyeckoro 3akoHa;

— XapaKTEepU30BaTh S- U P-DJIEMEHTHI, a TAKKE JKEJIEe30 110 UX I0J10KeHUIO0 B [lepunonunueckon cucreme 1. 1. Menneneesa;



— KJIaccuUUUpPOBaATh BHUIABl XUMHYECKOW CBSI3U M THUIIBI KPUCTAJIMYECKHUX PEIIETOK, OOBACHATh MEXaHM3Mbl X OOpa3oBaHUS U
JIOKa3bIBaTh SAUHYIO IPUPOLY XUMHUUECKUX CBsI3ei (KOBaJCHTHOM, MOHHOW, METaUIMUYECKON, BOJOPOIHOMN);

— OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB, UCIOJIb3Ys SIBJICHUSI U30MEPUH, TOMOJIOTHH, aJllIOTPOIIHY;

— KJIaccU(PUIMpPOBATh XUMUYECKHUE PEAKIINM B HEOPraHUYECKON M OPraHNYeCKONH XMMHUU T10 Pa3IMYHBIM OCHOBAHUSIM M yCTaHABIUBATH
crieuM(UKy THUIIOB PEAKIIUN OT O0ILIEro yepe3 OCOOEHHOE K €IUHUYHOMY

— XapaKTepH30BaTh TMAPOJIN3 KaK CIIEIN(UYHBII OOMEHHBIHN MPOIIECC U paCKPBIBAaTh €TI0 POJIb B )KUBOM M HEKUBOM NIPUPOJIE;

—  XapaKTepH30BaTh DJICKTPOIN3 KaK CIICHU(DPUIHBINA OKHUCIUTEIIFHO-BOCCTAHOBUTEIBHBIN MTPOLIECC M €r0 MPAKTUUECKOE 3HAUCHHUE;

— XapaKTepHu30BaTh KOPPO3UIO METAIIIIOB KaK OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIHN IIPOLIECC U ITPeIJIaraTh CIIOCOObI 3alLIUTHI OT HEE;

— KJacCU(pHUIIMPOBATh HCOPTAaHUYECKUE U OPIraHUYECCKHUE BEIICCTBA;

— XapakTepu3oBaTh OOINME XMMHYECKHE CBOMCTBAa BaXKHEHINIMX KJIACCOB HEOPraHUYECKUX M OPTraHUYECKHUX COCIWHEHHUM B IUIAHE OT
00111eTO Yepe3 0COOCHHOE K €TUHUYHOMY

— HCIIOJB30BaTh 3HAKOBYIO CUCTEMY XMMHUUYECKOTO SI3bIKa AJIs1 OTOOpa’keHUs cocTaBa (XUMHUYECKHe (POpPMyIIbl) U CBOMCTB (XUMUYECKHUE
YpaBHEHUSI) BEIIECTB;

— HCIIOJIL30BaTh TpaBUJIa U HOPMBI MEXKIYHAPOJHOM HOMEHKJIATYpbl I Ha3BaHUW BellecTB 1o Qopmynam H, HAOOOpPOT, IS
COCTAaBJICHUS MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX (DOPMYJI COCIMHECHUI MO NX HA3BAHUSIM;

— 3HaTh TPUBHAIILHBIC HA3BaHHS BAKHEHUIIINX B OLITOBOM OTHOIIICHUH HECOPTraHUYECKUX M OPTAaHUYSCKHUX BEIICCTB;

— XapakTepu30BaTh CBOMCTBA, IMOJYUYECHHUE U MMPUMEHEHUE BaXXHEUIIINX TIPEJICTABUTENICH KJIAaCCOB OPTaHUYECKUX COCIMHEHUHN (QJIKaHOB,
aJIKEHOB, AaJKWHOB, AaJKaJUECHOB, apOMAaTHYECKHUX YIJEBOJOPOJOB, CIHUPTOB, (EHOJIOB, aJbACTHIOB, IPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, CJIOKHBIX YPHUPOB U )KUPOB, YIIICBOJIOB, AMHHOB, aMHUHOKHCIIOT);

— yCTaHaBJIMBATh 3aBUCUMOCTH SKOHOMHUKHU CTPaHbI OT JTOOBIYU, TPAHCIIOPTUPOBKHU U NepepabOTKU YTIIEBOAOPOIHOTO ChIpbs (HePTH U
MIPUPOJIHOTO Ta3a);

— DKCIEPUMEHTAJIbHO MOJTBEPKJaTh COCTAaB WU CBOMCTBA BAXXHEUIIMX IIPEJICTABUTENIEH HM3yUYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYEeCKUX BEIIECTB C COOJIIOJICHHEM TIpaBUJI TEXHUKU OE30MAaCHOCTU JJIsI pabOThl ¢ XMMHYECKHUMH BEIIECTBAMH U J1aOOpaTOPHBIM
00opynOoBaHUEM;

— XapakTepu30BaTh CKOPOCTh XUMUUYECKOU PEAKIIMHU U €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB;

— XapakTepu30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEIEHHUE B 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB;

— TIPOU3BOJUTH pacueThl MO XUMHYECKUM (PopMysiIamM U ypaBHEHHUSIM Ha OCHOBE KOJWYECTBEHHBIX OTHOIICHUU MEXAY YYaCTHUKaAMU
XUMHYECKUX PEaKIIU;

— colmrofaTe TMpaBWJIa JKOJIOTHUYECKON O€30MacHOCTH BO B3aMMOOTHONICHUSIX C OKpYXKamomed cpeaoid mnpu oOpallleHHuu C
XUMHUYECKHMH BEIIeCTBAMHU, MaTepUaIaMH U IPOIECCaMU.

BobinycKkHHK Ha 6230BOM YPOBHE IOJIYYHT BO3MOKHOCTb HAYYHTHCS:
—  UCNOb306aMb MEMOObl HAYYHO20 NO3HAHUS NPU BLINOJIHEHUU NPOEKMOE U Y4eOHO-UCCIe008AMENbCKUX 3A0aY XUMUYECKOU MeMamuKy,
—  NPOSHO3UPOBAMb CIMPOEHUE U CEOUCMEA HE3HAKOMbIX HEOP2AHUYECKUX U OP2AHUYECKUX 6eujeCms Ha OCHO8E AHAN02UU;

—  NPO2CHO3UPOBAMb MedeHUe XUMUYECKUX NPOYecco8 8 3a8UCUMOCMU OM YCLO8ULl UX NPOMEKAHUs U Npeonazams ChHOcoObl YNPAGIeHUus dMumu
npoyeccamu,
—  YCMAaHAsIUBAMb 63AUMOCES3U XUMUL C NPEOMEMaMU 2yMAHUMAPHO20 YUKAa (1361KOM, TUMepamypoul, MUpo8ou Xy00HCeCmEeHHOU KY1bmMypoil);



—  PacKkpwvleams posib XUMUYECKUX 3HAHUU 8 6Yy0yujell NpaKmuyeckol 0esameibHOCm,

—  PAcKpwi8amuv poib XUMUYECKUX 3HAHULL 8 (POPMUPOBAHUU UHOUBUOYATILHOU 00PA308aMENbHOU MPAEKMOPULL,

—  NPO2HO3UPOBAMb CNOCOOHOCMb HEOP2AHUYECKUX U OP2AHUYECKUX Geuyecms Npoasiiams OKUCIUMENbHbIE U/UTU 860CCMAHO8UMENbHbIE CEOLICEA C
yuemom cmeneHell OKUCIEHUs INeMEHMO8, 00Pa3VIouux ux;

—  apeymeHmuposams eOUHCME0 MUpa eujecms yCmaHosleHueM 2eHemu4ecKoll Ce53U MexHcoy Heop2aHu4eCKUMU U OP2aHu4ecKUMU 8euecmeami,

—  81a0emb XUMUYEeCKUM A3bIKOM OJisl 0002AUeHUs CI08APHO20 3aNacd U pa3eumus peyu,

—  Xapaxmepuzo8amv CMAHOGNeHUe HAYYHOU meopuu Ha npumepe omkpwvimus Ilepuoduyeckoco 3aKoHa u meopuu XUMUYECKO20 CMPOeHUs.
Op2aHU4ecKux 6ewecms,

—  KpumuueckKu OmHOCUMbCS K NCe80OHAYUHOU XUMUYECKOU UHpOopMayuu, noayuaemou U3 pasHslx UCMOYHUKOS,

— RnOoHUMamb 2100aNbHLIE NPodIEeMblL, cmosiwue neped ueioseyecmeom (dKonocuuecKue, IHepeemulecKue, Cbipbesvle), U Npediazams NYymu ux
peulerus, 8 MOM YUcie U ¢ NOMOUbIO XUMUU.

TEMATHUUYECKOE TUIAHUPOBAHUE. OPTAHUYECKA S XUMUSL. BA3OBBIN YPOBEHD. 10 KJIACC
(1 u B HEeIIO, BCero 34, U3 HUX 24)

Iy Tema. ILianupyembie pe3yJibTaThl
o
IIaH hakT JleMOHCTpAIMA ONBITOB. OCHOBHOE coJIep:KaHNe YPoKa JINYHOCTHBIE
n/n IIpeameTHbIE
Hcnons3osanue [IOP MeTanpeaMeTHbie
TEMA 1. TEOPUSA CTPOEHUSA OPTAHUYECKUX COEJIMHEHHWMU 3 yaca
1 M HaoGmronenue, Hcnonvzosamo p
€TOoAbI HAYyYHOI'O I'YJIATHBHbIE:
HOSH&III{I/I}I Y TPEATIOTOACHHC, OCHOBHDbIC lec‘;]:lBI/ITB ee6HLIe 3aJa4d Ha
) runores3a. Ilouck WHTEJJIEKTyaJIbHbIE ) yd a
. o HOB THECEHUS TOTO, UT
JeMoHCTpauMu 5 3aKOHOMEPHOCTEH. oneparu OCHOBE COOTHECE oro, 9TO
BuneodparmeHThl, Caiab ¢ Hayusbrii (popmynuposame YK€ U3BECTHO U YCBOECHO
N300paKECHUSIMU SKCTIEPHMEHT THIOTE3Y, npoeoduns y4auMmcesi, 1 TOro, 4TO eIé
3 M b
XUMHYECKOU TabopaTopuu, Brsox AHATH3 1 CHHTE3 HEU3BECTHO.
MMPOBEACHUS XUMHYECKOTO ) 0Go6IIeH e 6bl}l’8ﬂ}1n’Ib 2. CaMOCTOSITENLHO
AKCHOEPUMEHTA. NPUYMHHO- ’ OOHapyXHUBaTh U
MYVJINPOBAaTh H
CJICJICTBEHHBIC CBSI3H), (opmymposats yuebHyio
Tposodums npo0yieMy, OnpeAesaTh 1eNb




AKCIICPUMECHT
U Qhuxcuposams €ro
pe3yIbTaThI

C TIOMOIIIBIO POJTHOTO SI3bIKA
U sI3bIKa XUMUH.

ITpenmer
OpPraHUYECKON XUMMUH.

JdeMoHcTpanmnm.
Komnexuus npupoaHbIX,
HCKYCCTBEHHBIX U
CUHTETHUYECKHUX
OpraHUYEeCKUX
COCOHHCHUIA,
MaTepuaioB U
U3JIEJIUN U3 HUX.
JlabopaTopHbIe ONBITHI.
1. Onpenenenue
AJIEMEHTHOI'O COCTaBa
OpraHUYECKUX
COECIHEHUN.

CraHoBJE€HUE
OpPraHUYECKOU XUMHUHU
KakK HayKdu. Burtanuzm
U €ro Kpax.
Omnpenenenue
AJIEMEHTHOTO COCTaBa
OpraHUYECKUX
COCIUHEHUMH.
IInaBnenue,
o0yTriIMBaHUE U
ropeHue
OpPraHUYECKUX
BelIecTB (Ha
MpUMEPE caxapo3bl).

Paznuuams npeaMeThl
OpPTraHUYECKOU U
HEOpPraHUYEeCKOU

XUMHUH, MUHEPAJIbHbBIC

U OpraHu4YecKue
BEIIECTBA.
Knaccugpuyuposams
OpraHuYecKue

BEIIEeCTBa MO UX
MPOUCXOKICHUIO HA
NPUPOJIHBIE,
WCKYCCTBEHHBIE U
CUHTETUYECKHUE.
Ilposooums u nabnrooams
XUMHUYECKHIN SKCIIEPUMEHT.

yueOHOIl eI TeTbHOCTH.

Ilo3HaBaTedbHbIE:

1. CaMOCTOATENBHO BBLAEIATH U
¢dbopmynupoBaTh
MO3HABATENbHYIO 1EJb.

2. AHanu3upoBaTh, CPAaBHUBATD,
KJaccuuIupoBaTh ¥ 00001I1aTH
(haKThI U SIBIICHUS.

KoMMyHHKATHBHBIE:

1. CaMoCTOSTEIBLHO
OpPraHHU30BbBIBATH yueOHOE
B3aUMOJICHICTBUE B IPyIIIIE
(ompenensaTh O0IIMe eI,
pacrpenensiaTb poJi,
JIOTOBApUBATHCS IPYT C APYIOM
U T.J.).

JINYHOCTHBIE:

1. ®opMupoOBaTH OTBETCTBEHHOE
OTHOLLIEHUE K YUECHHUIO.

2. ®opMupoBaTh
CaMOYBa)XCHHS U
SMOIMOHAILHO-
MMOJIOYKUTEILHOE OTHOIICHHUE K
ce0e, TOTOBHOCTb OTKPBITO
BBIPAXXATh U OTCTAaUBATh CBOIO
MMO3HUIIHIO.




Teopus ctpoeHust

OpPraHUYECKUX COCIMHECHUU.

JlabopaTopHble ONBITHI.

2. MsroroBieHue Moaeinen
MOJIEKYJI OPTaHUYECKUX
COEIUHEHUH.

OcCHOBHBIE
MOJIOKEHUSI TEOPUHU
crpoeHust A. M.
bytneposa.
BasieHTHOCTB.
DJIEMEHTHI C
MOCTOSTHHOM U
NePEeMEHHOM
BaJICHTHOCTBIO.
CrpykTypHBIE
hopmybl
Heop2aHu4ecKux u
OpPraHUYECKUX
BelIECTB. Tunwi
VenepoOHbIX Yenouex:
JIUHELHAs,
pazeemeneHtas,
3AMKHYMAs.
Kpamnocme
XUMUYECKOU CBA3U.
HNzomepusi. Buowi
uzomepuu. Ilousarue
O B3aMMHOM BJIWSIHUU
aTOMOB B MOJIEKYJIax
OpPraHUYECKUX
BEIIECTB.

OobvscHams TPUYUHBI
MHOT000pa3us
OpraHUYEeCKUX
BEIIIECTB U
0COOEHHOCTHU
CTPOCHHS aToMa
yraepoaa. Paznuuams
MMOHSITUS
«BAJICHTHOCTB» U
«CTETIEHb OKUCJICHUS,
onepuposams UMU.
Ompasicamsb COCTaB U
CTpOCHHE
OpraHUYeCKUX
COEIUHEHUH C
IIOMOIIbIO
CTPYKTYPHBIX pOpMYyIT
U MOOenuposams ux
MOJIEKYJbl. Paziuuams
TIOHSITHST KU30MEP» U
«TOMOJIOD.
Haszvieamv n3y4eHHbIE
MOJIOKEHUSI TEOPUU

XUMHUYECKOTO CTPOCHUS A.

M. bytneposa.

PeryiasiTuBHbIE:

1. BeigBurath BEpCuu peuieHust
po0JIeMbI, OCO3HABATH
KOHEUHBIH pe3ysbTarT,
BEIOMpATh U3 MPEUIOKCHHBIX U
HCKaTh CaMOCTOSATEIbHO
CpEeJICTBA IOCTUKECHUS 1ICIIH.
Ilo3HaBaTe bHBIE:

1. Ctpouts noruueckoe
paccyxJIeHHe, BKIIOYAIoLIee
YCTaHOBJICHUE MPUUYHUHHO-
CJIEJICTBEHHBIX CBS3€il.
KoMMyHUKaTHBHBIE:

1. YuuThIBaTh pa3Hble MHEHUS U
WHTEpEChl 1 000CHOBBIBATH
COOCTBEHHYIO MO3UIIHIO.
JIMYHOCTHBIE:

1. IIposiBISATH yCTOWYMBBIN
y4eOHO — MO3HaBaTEIbHBIN
MHTEPEC K HOBBIM CIIOCOOaM
penieHus 3aiay.

TEMA 2. YTJIEBOAOPO/IbI U UX ITPUPOJIHBIE HCTOYHUKMH 9 yacos




ITpuponHslii ra3 Kak
HCTOYHHUK YTJIEBOLOPOAOB.
JdemoncTrpanuu. Koyuekuus
BEILIECTB U MaT€pHUaJIOB,
I1OJIy4a€MbIX Ha OCHOBE
HNPUPOJHOIO rasa.

I[Tpupoansiii ras, ero
COCTaB U
HampaBJICHUS
HCIIOJIb30BaHUS B
Ka4eCTBE TOILIMBA U
XUMHUYECKOTO ChIPhSI.
Koneepcus memana.
Cunmes-eas u e2o
UCnonv3osanue ojis
noJyYeHUs
CUHMEMUYECKO20
bOen3una u Memanod.

Xapaxmepuzosamuo
COCTaB U OCHOBHEIE
HampaBJICHUS
HUCIIOJIb30BAHUS U
nepepadoTKH
MMPUPOTHOTO rasa.
Yemanaenuseamo
3aBUCUMOCTH MEXKIY
ob0beMaMu JOOBIYH
npupoaHoro raza B P@

U OIOKETOM.

Haxooumb

B3aUMOCBSI3b MEXKTY
W3y4aeMbIM

MaTepuaaoM U

Oymymiei
npodeccuoHaIbHOMN
NESITCIIbHOCTBIO.
[IpaBuiia sKOIOrHYECKH
rpPaMOTHOTO MOBEJICHUS U
6e301acHoro oOpalieHus ¢
MIPUPOJTHBIM Ta30M B OBITY U
Ha MPOU3BOJICTBE.

PeryasiTuBHblE:

1. CocTaBisTh
(MHAMBUAYATBHO WIH B
TpyIIe) IIaH pemeHus
poOIEMBI.

2. Paboras o many, CBEpATh
CBOM JICUCTBUSA C LENBIO U, IPU
HEOOXOIMMOCTH, UCTIPABIISATH
OIIMOKH CAMOCTOSTENIBHO.

3. B auanore ¢ yuurenem
COBEPILIEHCTBOBATH
CaMOCTOSITEILHO
BBIPA0OTaHHBIC KPUTEPHH
OIICHKH.

Ilo3HaBaTeJbHBbIE:

1. BeIABIATE IPUYKHBL U
CJICJICTBHS TIPOCTHIX SBJIICHUM.
2. Co3aBaTh cXxeMaTHUEeCKHE
MOJICIIH C BBIJICIICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK
00BeKTa.

3. IlpeoGpazoBbIBaTh




IIpenensHbIE yriI€eBOAOPOIBI.
Auikanbl. JleMOHCTpanuu.
[ITapocTepkHEBBIE U
00BbEMHBIE MOJIETH MOJIEKYJI
IIEPBbIX MPEICTABUTEIICH
KJlacca aJIKaHOB.
du3uyecKkue CBOMCTBA
razoo0pa3HbIX (IporaH-
OyTaHOBasi CMECh B
3aKUTAJIKE), KUJIKUX
(GeH3uH) U TBEPABIX
(mapaduH) aIkaHOB:
arperaTHoe COCTOSIHHUE,
pacTBOPUMOCTH B BOJIE.
I'openue nmpormnan-0yTaHoBOM
cMecH (3aKUTajKa).
OTHOIIIEHUE aJIKAaHOB K
pacTBOpy IepMaHraHaTta
KaJust 1 OpoMHOM Bojie/

3HaueHHue
NPUPOJHOTO ra3a u
HWHBIX IPEIEIbHBIX
YIJIEBOAOPO/IOB B
KayecTBE TOIUIMBA U
XUMHYECKOI'O ChIPbSI.
MeraH u npyrue
aJIKaHbI KaK
COCTaBHas 4acTh
NPUPOTHOIO rasa.
XuMHUYECKHE
CBOICTBa METaHa,
00yCJIIOBIIMBAIOIIINE
€ro NpuMeHEHUe
(ropenue, NupoJIU3,
raJJoreHUPOBaHUE).

I'omonoru merana,
U30Mepus U
HOMEHKJIaTypa.
JerunpupoBanue
staHa.Kpekune u
usomepusayus aikKaHos.
AnkunvHvle padukanbi.
Mexanusm
C80000HOPAOUKATILHO2O
2a102eHUPOBAHUSL
ANKAaHOo8.

Onpenenste
MPUHAIIEKHOCTD
BEIIECTB K Pa3IMYHbIM
TUNaM (IIpeIeIbHBIM
I HETPECIIbHBIM) U
KJ1accam
YTJI€BOOPO/IOB.
HazpiBaThs nx mo
MEXIYHApPOIHOMU
HOMEHKJIAType,
XapakTepru30BaTh
CTpOoeHUE

M CBOICTBA Ba)KHEHIIIHX
OpeaCTaBUTETIEN,
HaOJrOOaTh U ONUCHIBATH
JE€MOHCTPALMOHHBINA
AKCIICPUMEHT C MOMOIIIBIO
POIHOTO sI3bIKA U SI3bIKA
xumun. O6001aTh 3HaHUA U
nejaTh BEIBOIBI O
3aKOHOMEPHOCTAX
W3MEHEHH!S CBOMCTB
YIJI€BOJOPOJAOB B
TOMOJIOTUYECKUX PsijIax.
Paznuyartes noHsATHS
«A30MEP» U «TOMOJIOTY.

nH(OpPMAIIKIO U3 OJHOTO BUIA
B JIpyroi (TabnuIly B TEKCT U

mnp.).

KoMMyHUKaTHBHBIE:

1. dopmynupoBath
COOCTBEHHOE MHEHUE H
MO3UIHIO, 33]]aBaTh BOIIPOCHI,
CTPOUTD MOHSATHBIE JIJIs1
napTHepa MOHATHS.

2. YuuThIBaTh pa3Hble MHEHUS U
CTPEMUTHCS K KOOPIUHALINH
Pa3IMYHBIX MO3ULUN B
COTPYJIHUYECTBE.

JInyHOCTHBIE:

1. ITocTeneHHO BBICTpanBaTh
COOCTBEHHOE 1I€JI0OCTHOE
MHUPOBO33PEHUE: OCO3HABATH
noTpeOHOCTh U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEJIbHOM
JESTeTbHOCTH BHE IIIKOJIBI.

2. OrmeHuBaTh co/IepKaHNE
(Mcxo/s U3 COLMANBHBIX U
JMYHOCTHBIX IEHHOCTEH),
obecrieunBarolee TMUHOCTHBIN
MOpaJbHBINA BBIOOD.




OTUIJICHOBBIE
YIJIEBOJAOPOIbI, WITH

AJIKEHBI.

JdemMoHcTpaumu.
[TapocrepxxHeBas u
00BbeEMHASI MOIEITHA
MOJIEKYJIbI dTUJICHA.
I'openue sTreHa.
Konneknus

«[TonuaTUIIEH M U3AETUS U3
HETO».

JlabopaTopHbIe ONBITHI. 3.
OOHnapy>xeHue
HEIpeIeNbHBIX COSIMHEHUN
B XKHUJIKUX HEPTEIPOIYKTAX.

OTUJIEH KaK
MpeJICTaBUTEINb
ankeHoB. [lonmyuyenne
STUJICHA B
MIPOMBIIIIJICHHOCTH
(merugpupoBaHue
dTaHa) U B
Jabopatopuu
(merugparanus
stanojia). CBoiicTBa
(ropenue,
OpoMHpOBaHUE,
rUapaTamus,
MMOJIMMeEepU3aIysl,
OKHUCJICHHUE
pactBopom KMnO4)

U IPUMEHEHHE
atuiieHa. [TonuaTuieH.
IIponunen.
CmepeopezynsapHocmo
noaumepa. OCHOBHBIE
HOHSATHUS XUMUH
BBICOKOMOJIEKYJISIPHBI
X COCJIMHEHUM.
Peakiiun
MOJIMMEPU3AIIUH.
IlomustuneH n
obiacTu ero
MPUMEHEHUSI.
llonyuenue
NOAUIMUTIEHA
noaumepusayueu
omunena,
NOIUNPONUNEHA
noaumepusayueu
NpOnUieHd.

Haszvieamos 110
MEXIYHApPOTHOU
HOMEHKJIAType aJIKEHBI
C TOMOIIIBIO POJTHOTO
SI3bIKA U S3bIKA XUMHH.
Xapaxmepuzosamo
CTPOEHME, CBOUCTBA,
CIOCOOBI TIOJTyUYECHUS U
00J1acTH NPUMEHEHUS
STUJICHA.

Habniooames,
CaMOCTOSTEILHO
nposooums u
OnuUCHLIBAMb
XUMHWYCCKHUMN
AKCIICPUMEHT.
Yemanasnuseamo

3aBUCUMOCTb MEX/Ty TUIIOM
CTPOEHHUS yIII€eBOA0POJa U

€ro XMMHM4YCCKHUMH

CBOMCTBaMM Ha MpUMEPE

JIOTUYECKUX CBS3EU:

OpeaeTbHbIN — PEaKIUU
3aMEIEeHMs], HENPEAEeIbHbBIN

— peakiuu
MPUCOCTUHCHUS.

PeryiasiTuBHbIE:

1. OOHapyxuBaTh 1
¢dbopmynHupoBaTh y4eOHYIO
npo0GsieMy Mmoj pyKoBOACTBOM
YUHUTEIS.

2. CTaBuUTH LICIIb
NEeSITeIbHOCTH Ha OCHOBE
MOCTaBJICHHOU MPOOJIEMBI U
MpeaiaraeT HECKOIbKO
CHOCO0OO0B €€ IOCTHKEHUSI.

3. CamocCTOATENBHO
aHAJIM3UPOBATh YCIOBUS
JTOCTHKEHHUSI 11€JId Ha OCHOBE
y4€Ta BBIJICICHHBIX YUUTEIEM
OPHUEHTHPOB JCHCTBUSA B
HOBOM y4eOHOM MaTepHaie.
Ilo3HaBaTebHbIE:

1. OnpenensTe BO3MOXKHBIE
MCTOYHUKU HEOOXOUMBIX
CBEJICHUH, TPOU3BOJIUTH IMOUCK
nH(pOpMaIIUY, aHATTU3UPYIOT U
OLICHUBAIOT €€ I0CTOBEPHOCTb.
2. CaMOCTOATEIHHO BBICTSTH U
¢dbopMynupoBaTh
MMO3HABATENIbHYIO 1IEJIb.

3. ®opMHpOBaTH YMEHUS
HaOII01aTh, J1eJaTh BHIBOJBI IPU
MIPOBEICHUH OIBITOB, YMEHHUS
paboTaTh ¢ KHUTOM U C
MIEPUOTUYECKON CHCTEMOM.
KoMMyHHKaTUBHLIE:

1. ®opmupoBaTh ymeHuUs
paboTaTh B mapax, oTBeyaTh Ha
BOIIPOCHI YUUTENS, YMETh
WCTOJIb30BaTh XUMUYECKHI
S3BIK, YMEHHE paboTaTh C
XUMHYECKOHN MTOCYION.




Ilpasuno B. B.
Mapkoenukosa na
npumepe nponuiena.
KauecTBeHnHbie
peakiuu Ha
HemnpeaebHbIe
COEIMHCHUS:
o0eclBEeUNBaHUE
OpOMHO¥ BOJIBI U
pactBopa
repMaHraHara Kajusl.
Tomonoeuueckuil pso
9Mu- 1eHOBbIX
V2ne6000p000s,
usomepus
(venepoonoeco cxenema
U NONOJHCEHUS
KPAmHOU C65131L),
HOMeHKIamypa.
ITosryuenue >Tunena
JleryipaTanue
ATaHOJa U
JIETUIPUPOBAHUEM
JTaHa.

2. BaajneTs MOHOJIOTMYECKOH U
JMajJoruyeckor hopmMamu peuu
B COOTBETCTBUU C HOPMAMH
POJIHOTO SI3bIKA; BEIPAXKATHh CBOU
MBICJIH C JOCTaTOYHOM
MOJIHOTOM ¥ TOYHOCTBIO.
JIMYHOCTHBIE:

1. ITposiBASATH OTBETCTBEHHOE
OTHOIIICHHE K 00YYCHUIO,
YBaKUTEIHLHOE OTHOIIICHHUE K
CTapIINM U MJIQIIITIM
TOBapHIIaM; 0CO3HABATh
LIEHHOCTH 3JI0POBOTO U
0e3omacHOro oOpasa KU3HH.

2. ®opMHUpOBaTH OTBETCTBEHHOE
OTHOIICHUS K YUEHHUIO,
TOTOBHOCTH U CIIOCOOHOCTH,
00y4aromxcst K CaMOpa3BUTHIO
1 caM0OOpa30BaHHUIO.

Jluenossle
YIJIEBOJIOPOJIBI.
Kayuyxkmu.
JdeMoHCcTpanuu.
Mopnenn
(1mapocrtepKHEBBIE U
oObeMHas) MOJIEKY T
1,3-Oyranuena u 2 -
MeTui-1,3-0yraareHa
(n3ompena).
Pa3znoxeHue kaydyka
IIpU HarpeBaHUH,
HCTIBITAaHHE TIPOTYKTOB

Kayuyk u ero
CBOMCTBA.
Bynkanuszanus
Kayuyka. Pe3una.
H3omnpen kak
MOHOMEP
MPUPOJHOrO KayuyKa.
CuHTeTHYECKU I
kayudyk. 1,3-byranuen
KaKk MOHOMEp
JWBUHHWIIOBOTO U
OyTagueHOBOrO
CHUHTETUYECKHX

Has3zvieamos 110
MEXAYHApPOJHOU
HOMEHKJIAType THEHBI.
Xapaxmepuzoeamo
CTPOEHHUE, CBOMCTBA,
Cnocoowvl nonyyeHus u
obnactu npumeneHus 1,3-
OyTaaueHa.

Habnrooams u onucvieams
JIEMOHCTPALlMOHHbIN

XUMHWYECKUH OKCIICPUMCHT.

PervasitTuBubie

1. Beigenste ¥ 0OCO3HaBaTh TO,
YTO y>K€ YCBOEHO U UTO €IIIe
MOJIEKUT YCBOCHHIO, OCO3HAIOT
KaueCTBO U YPOBEHb YCBOCHUS.
2. CtaBuTh yueOHYI0 33/1a4y Ha
OCHOBE COOTHECEHHS TOTO, YTO
y>K€ U3BECTHO U YCBOEHO, U
TOT0, 9TO €IIE HEU3BECTHO.
ITo3HaBaTeJbHBIE

1. Ilouck u BeIAEITIEHNE
Heo0XoIuMo HH(pOpMAaLINH;
MIPUMEHEHHUE METO0B




pas3JioKeHUs Ha Hempe-
JI€IbHOCTb.
Konnexknun
«Kayuykmn», «Pe3uHa u
U3JCIIUS U3 HESY.

Kay4yyKoB. IHbIE
XHMHUYECKHE CBOMCTBA
JIUCHOB:
rajJjiloreHUpOBaHHUE,
eudpoeanocenuposanue,
euopuposarue. 1,2- u
1,4-npucoeounenue.
Ilonyuenue ouernosvix
Y211e6000p0008
memooom C. B.
Jlebeoesa u
Oe2udpuposaruem
ANIKAHO8.
Tomonocuueckuii pso
CONPAANCEHHBIX
OUEHOBbIX
V211e6000p0008,
HOMEHKIamypa.

MH(POPMALIMOHHOTO MTOKCKa, B
TOM YHUCJIE C TOMOMIBIO
KOMITBIOTEPHBIX CPEJICTB.

2. AHaIIM3UpPOBaTh OOBEKT,
BBIJICJISIS CYIIIECTBEHHbBIE U
HECYIIECTBEHHbIE IPU3HAKHU.
KoMMYHUKATHBHBIE
1. Yuuthcsa opranu3oBbIBaTh U
IUIAaHUPOBATh yueOHOE
COTPYIHUYECTBO C YUUTEIIEM U
CBEpPCTHUKAMMU.

JIMYHOCTHBIE

1. ®opmupoBaTh
MO03HABATENIbHBIC HHTEPECHI,
WHTEJUICKTyaJIbHbIC U
TBOPUYECKHE CIOCOOHOCTH.




ATleTUIIEHOBBIE
YTI€BOAOPOABI, UITH
AJIKUHBI.
JdemoHncTpauum.
Mogaenu
(mapocTepxkHEeBas U
00BEeMHasT) MOJIEKYJIbI
aneruyieHa. ['openue
aleTUJICHA.
JlaGopaTopHble ONBITHI.
4. Ilonyyenue u
CBOICTBA alleTUJICHA.

BricokoTemniepatypH
o€ myams aleTujIeHa
KakK OJlHa U3
o0OJiactel ero
MMPUMCHEHUS.
[Tonyuenue
areTuICHa
MMUPOJIM30M METaHa U
KapOUTHBIM
criocodoM. Ilonyuenue
Kapbuoa xanbyusi.
XHUMHUYECKUE
CBOMCTBA. allCTUJICHA:
raJJoreHUupoOBaHHUE,
TUAPOTAJIOTCHUPOBAH
ne (XJIOPBUHUII U
TTOJTUBUHHIXJIOPH,
ero NpuMeHeHune),
TUApaTaIUs
(peaknus

M. I'. Kyueposa),
TpUMeEpU3aIs
(peaxmust H. /1.
3eMHCKOr0).
Tomonocuueckuii pso,
usomepus,
HOMEHKIamypa aiKUHO8.

Has3zvieamos 110
MEXIyHApPOTHOU
HOMEHKJIATypE aJKUHBI C
IMOMOIIIBIO POJTHOTO SI3bIKA U
SI3bIKA XVMUU.
Xapaxmepuzosamo
CTpPOEHME, CBOMCTBA,
CIOCOOBI TIOJTyUYCHHUS U
00J1aCcTH NIPU MEHEHUS
anerwiiesa. Habrrooame,
CamocmosimenbHo
npoeooOUMbs U ONUCHLIBAMb
XUMHUYECKUI YKCIICPUMEHT.
Omauuams 0COOEHHOCTH
peakui IPUCOECITUHEHUS Y
arneTUIeHa OT PeaKIIui
MMPUCOECIMHEHUS YTUJICHA.

PeryiasiTuBHbIE:

1. CamocTosITENIbHO OCO3HABATH
MIPUYUHBI CBOETO yCIeXa Wi
HeycIexa U HaXOJUTh CIIOCOOBI
BBIXO0/Ia U3 CUTYaIlMU HEyCleXxa.
Ilo3HaBaTe/bHBIE:

1. Ctpouts noruueckoe
paccykJieHHne, BKII0Yarolee
YCTaHOBJICHUE MPUUYHUHHO-
CJIEJICTBEHHBIX CBA3EH.

2. OcyniecTBIATh
pacUIMpPEHHBINA MOUCK
nHpopManuu ¢
HCII0JIb30BaHUEM PECYPCOB
o6ubmmorek u UaTepHera
KoMMyHUKaTHBHBIE:

1. ®opmynupoBaTh
COOCTBEHHOE MHEHHE U
MO3UIINIO, APTYMEHTHUPOBATH U
KOOPJIMHHUPOBATH €€ C
MO3ULUAMH IapTHEPOB B
COTPYJHUYECTBE MIPU BHIPAOOTKE
00II1ero penieHusi B COBMECTHOM
NEeSATENbHOCTH.

JIMYHOCTHBIE:

1. BeicTpauBath COOCTBEHHOE
1IETIOCTHOE MUPOBO33PEHHUE:
0CO3HAaBaTh MOTPEOHOCTH U
TOTOBHOCTB K
caMo00pa30BaHUIO, B TOM YHCIIE
1 B PaMKaxX CaMOCTOSITEJIbBHOU
JESTEIbHOCTH BHE IIKOJIBI.

ApomaTtuueckue

YTJIIEBOAOPOAbI, UJIN apCHHBI.

JemoncTpanuu. O0nemHas
MO/IENIb MOJIEKYJIBI OEH30171a.
I'openue 6eHzomna.

OTkpeiTHE O€H3011a,
€ro CBOMCTBA U
IepBbIe 00JIaCTH
MMPUMEHEHUS.
YcraHoBieHue

Xapaxmepuzosamo
OCOOCHHOCTH
CTPOEHUSs, CBOMCTBA U
00J1acTH NMPUMEHEHUS
OeH30J1a C TTOMOIIHIO

PervasitTuBubie:

1. ®opmupoBaTh yMEHHE
YYUTBIBATH BBIICIICHHBIE
YUYUTEIEM OPUEHTUPBI IEUCTBUS
B




OrHomrenre 0eH3071a K
OpOMHOM(MOIHOM) BOJIE U
pacTBOpy IIepMaHTaHaTa
Kayus (Ha mpumMmepe
TEXHUYECKUX
pacTBOpHUTEIIEH,
CoZepKAIIUX apEHBbI).

XUMHYECKOTO
CTpoeHUs OeH30J1a.
®opmyna Kekyire.
Cospemennbie
npeocmasieHus

0 cmpoenuu ben3ona.
XUMHUYECKUE
cBoiicTBa OeH307a:
rajoreHUPOBAHHE,
HUTPOBaHUE.
Tlonyuenue benszona.
Tomonoe benzona—
MoaYyo.l.

POOAHOTO A3bIKA U
A3bIKA XUMHHU.

Habriooams u onucvieams

HeMOHCTpaHHOHHBIfI

XUMHYECKUMN IKCIIEPUMEHT.
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HedTp 1 crioco6s1 ee
nepepadoTKH.
JlemoHCcTpauu.
O6pazoBanue
HEe(PTAHOM MIICHKHU Ha
MTOBEPXHOCTH BOJIBI.
OGHapy>xeHue
HeTpeeIbHBIX
COCIUHEHUHN B KUIKUX
HepTEeNnpoyKTax.
JlaGopaTopHble ONBITHI. 5.
O3HakoMIIEHHE C
koekuued «Hedts u
MIPOJTYKTHI €€
rnepepadboTKm».

Hedts, ee cocTas,
(uznyeckue cBoiicTBa
U NPOUCXOdHCOeHUe.
DKOJIOTUYECKUE
MOCJIEICTBHS Pa3InBa
HepTH U CITOCOOBI
OOpPBOBI C HUMH.
ITpoueccer
nepepadoTKu HEPTHU:
pexTuduKamnys,
KPCKHHT,
pugopmune.
ITponykTsl
nepepadoTKu HePTH
1 UX UCTIOJIb30BaHUE.
Ilonsamue 06
OKMAaHo80M uucie.

XapakTepu3zoBaThb
COCTaB U OCHOBHBIE
HarpaBJICHUS
HWCHOJIb30BaHUS U

nepepaboTku HePTH.

YcranaBauBaTh
3aBUCUMOCTH MEXTY
o0beMaMu JOOBIYH
HedTHu B Poccun u
OIOIIKETOM
rocyJapcTaa.
Haxoante
B3aMOCBSI3b MEXKIY
U3y4aeMbIM
MaTepuaioM U
Oynymiei
npodeccuoHaIbHON
AEATECILHOCTBIO.
[TpaBuia
YKOJIOTHYECKU
rPaMOTHOTO
MOBEJIEHUS U
0e30macHOro
oOpalreHus ¢

HOBOM Y4eOHOM Marepuase B
COTPYJHHUYECTBE C YUUTEIIEM.

2. [TnanupoBaTh CBOU ACHCTBHS
B COOTBETCTBUU C ITIOCTaBICHHON
3a/1a4e U yCIOBUSAMH €€
pean3anuu.

3. BeiBurate Bepcuu peleHus
po0JIeMbl, 0CO3HABATh
KOHEYHbIN pe3ynbTat, BBIOUpaTh
U3 MIPEJIOKEHHBIX U UCKATh
CaMOCTOATEIILHO CPEJICTBA
JOCTUKECHMS LIEIIH.

Ilo3HaBaTebHbIE:

1. OcymiecTBisATh

BBIOOp HamboIee

3¢ PEKTUBHBIX

CII0CO00B pemIeHUs

3aJa4 B 3aBUCHMOCTH

OT KOHKPETHBIX

YCIIOBU.

2. OcyuiecTBIATh CpaBHEHHE,
KJIacCU(PHUKAIIHIO,
CaMOCTOSITENTLHO BBIOHpast
OCHOBAHUS Y KPUTECPUH IS
YKa3aHHBIX JJOTHYECKHUX
onepanui.

3. YMeTh onpenensTh
BO3MOYKHBIE HCTOTHHKHU
HEOOXOIUMBIX CBEACHHUIA,
MIPOU3BOIUTH TIOUCK
uHpOPMaIIH, aHATU3UPOBAThH U
OLICHUBATh €€ TOCTOBEPHOCT.

KoMMyHHKATHBHBIE:
1. CoBepieHCTBOBATh YMEHHE
JIOTOBApPUBATHCS U MPUXOJIUTH K




He(dTENnpoayKTaMH B
OBITY
Y Ha IMPOU3BOJICTBE.

11 | 2311 O6061eHre u
cHCTeMaTH3alHs 3HaHUH 00
YTIIeBOJIOPOIaX.

12 KonTposbnas padora Ne 1

10 TEMC ((yFJ'IeBOILOPO,I[BI».

Knaccudukarmus
YIJI€BOJOPOAOB 1O
CTPOCHHUIO
YTJIEPOJHOIO CKEJIeTa
Y HAJIMYUIO KPATHBIX
cBs3eil. Bzau-
MOCBS3b MEX/TY
COCTaBOM, CTPOCHUEM
M CBOMCTBaMHU
YTJI€BOJIOPOIOB.
I'eneTnueckas cBSI3b
MEXy KiaccaMu
YTJIEBOIOPOJOB.

Knaccudumnuponars
YTJIEBOAOPO/IBI TIO
CTPOCHHUIO YTIIEPOTHOTO
CKeJIeTa U HaJIMYUIO
KpPAaTHBIX CBS3EH.
YcranaBnuBaTh
B3aUMOCBSI3b MEXKIY
COCTaBOM, CTPOCHHUEM U
CBOMCTBaMM
yriaeBogopoaoB. OnMckIBaTh
FeHETUYECKHE CBSI3U MEXKTY
KJIacCaMU YTJIIEBOJIOPOJIOB C
ITOMOIIBIO POJHOIO S3bIKA U
SI3BIKA XUMHU.

[IpoBoauTH pedaekcuio
COOCTBEHHBIX JIOCTHIKCHHUU
B TIO3HAHUH XUMHU
YTIIEBOIOPO/IOB.
AHanm3upoBaTh pe3yabTaThl
KOHTPOJIbHOM paboThI 1

o0IIeMy pelIeHHIo B
COBMECTHOMU JIEATEIHLHOCTH.

2. Pa3BuBaTh yMeHue
HPOTYKTUBHO pa3periaTh
KOH(IIMKTHI HA OCHOBE y4eTa
MHTEPECOB U MO3MUILHUI BCEX €ro
YYaCTHHUKOB.

JIMYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOO
IIO3ULIMIO HA YPOBHE
II0JIO)KUTEIBHOIO OTHOIIEHHUS K
IKOJIE, TOHUMaHUS
HE00XO0AMMOCTH YUEHUS,
BBIPAXEHHOTO B ITpe00IIaJaHuu
yueOHO-1103HaBaTEIbHBIX
MOTHBOB U IIPEANIOYTEHUU
COL[MAJIBHOT'O C1I0c00a OLEHKU
3HaHUM.

2. ®opmupoBaTh
JKOJIOTMUECKOE MBIIICHUE!
YMEHHUE OLICHUBATH CBOIO
JEATENBHOCTD U IMOCTYIIKH
JIPYTUX JIFOAEH C TOUKH 3pEHUs
COXPAHEHHUs OKpYKaroIlen
Cpelbl.




BBICTpauBaTh IIyTU
JOCTHIKEHUS JKEJIAEMOT O
YPOBHs YCHEIIHOCTH.

TEMA 3. KUCJIOPOJACOAEPKAINUE OPTAHUYECKHUE COEJUHEHUSA 7 yacos
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CoupTthl.
JdemoHncTpauum.
Monenun
(1apocTep>KHEBbIE U
00BEMHBIC) MOJIEKY T
COUPTOB: METAHOJIA,
ATaHoJIA,
IMUNEHSAUKOTISL 1
riauuepuHa. I'openue
ATaHOJIA.
B3aunmoneicTBue
ATaHOJIa C HATPUEM.
[Tonyuenue 3TuiieHa
W3 dTaHoJja.
JlabopaTopHbIie ONBITHI. 6.

CBoliCcTBa 3THUIOBOT'O CIipTa.

7. CBoiicTBa riuiepuHa.

OTWIOBBIA COUPT U
€ro CBOMCTBA.
OxucneHue 3TaHoja
(bepmenTaTHBHOE,
okcuaom meau (11)).
XUMHUYECKUE
CBOMCTBA 3TaHOJIA:
Jieruapartanus,
B3aMMOJICHICTBHE C
HATpUEM, TOPEHHUE.
ITonyuyenune 3Tanosa
ruapartanyen STuieHa,
WenouHbIM
2UOPOSTUZOM
2anozcensImana,
OpOXEHHEM caxapos.
I'omonornuecknii psg
OJITHOATOMHBIX
COUPTOB, U3OMEPUSI,
HOMEHKJIaTypa.
MHoOroaroMHbI€
CIIUPTHI:
OMUNIEH2TIUKOIb,
TCIIULEPUH.
KauecTtBeHHas
peakuus

Ha MHOTOaQTOMHBIE
COIUPTHI.

Haszvieamos 110
MEXAYHApPOJHOU
HOMEHKJIaType

COUPTHI.
Xapaxmepuzosamo
CTPOECHHE, CBOMCTBA,
CcrocoOBI TTOJTyYeHUS U
00J1acTH NPUMEHEHUS
ATaHOJIa U TJIUIIEpUHA

C TOMOIIIBIO POJTHOTO
SI3bIKA U SI3BIKA XWMUH.
Knaccugpuyuposams
COUPTHI 110 UX
aTOMHOCTH.

Habnrooamew,
CamocmosimenabHo
npo8ooUMb U ONUCHIBAMb
XUMHUYECKUIN YKCIIEPUMEHT.

PeryjasiTuBHbIE
1.ChopmupoBaTth yMeHHE
a/IeKBaTHO OLICHUBAaTh CBOU
3HAHUA U YMEHUS.
2.®opMupoBaTh
MHTEJJIEKTYalbHbIE U
TBOPUYECKHUE CIIOCOOHOCTH.
Ilo3HaBaTeIbHbIEC
1.CdopmupoBats ymeHue
aHaIIM3UPOBaTh, CPABHUBATD,
KJIACCU(UITUPOBATH U 0000IIaTh
(baKThI U SIBJICHUS;
KoMMYHUKATHBHBIE
1.ChopmupoBats ymeHue
MIPE/ICTaBIATh MPOIETaHHYIO
pabory.

2. ®opMuUpOBaTh YMEHUS
paboTaTh B mapax, OTBeuaTh Ha
BOTIPOCHI YUUTEIIS, YMETh
UCIOJIb30BaTh XUMHUECKUN
SI3BIK.

JIMYHOCTHBIE

1. ®opmupoBaHne HHTEpPECA K
HOBOMY MPEIMETY.

2. ®opMupoBaHUE y4eOHO-
MO3HABATENIBHOTO HHTEpeca K
HOBOMY Y4€OHOMY MaTepHaIy U
crioco6aM perieHus HOBOU
JaCTHOM 3aJ1auH.
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KameHnHbIll yTrob.
JleMoOHCTpanuu.
Komnexuus

«KaMeHHBIN yrojb».
Kosekuus npoayKkToB
KOKCOXUMHUYECKOT'O
IIPOU3BOJICTBA.

KameHnnsIil yronb u

€TI0 UCITOJIB30BaHUC.

KoxkcoBanue
KaMEHHOTO YTJIs,
BaKHEHIIINE
MPOIYKThI
KOKCOXUMHYECKOTO
MMPOU3BOJICTBA.

Xapaxmepuzosamo
MMPOUCXOXKJICHUE U
OCHOBHbIE
HAIIpaBJICHUS
HCII0JIb30BaHUs U
nepepadoTKu
KaMEHHOTO yTJIs.
Yemanaenueamo
3aBUCHUMOCTbD

MEXIy oObeMaMH
JIOOBIYH KAMEHHOT'O
yriisi B PO u
OF0JIKETOM.

Haxooums
B3aUMOCBSI3b MEXKTY
U3y4aeMbIM
MaTepHuaIoM U
Oynyuiei
nmpodeccuoHaITLHON
JIEATEIILHOCTBIO.
[TpaBuia sKOIOTUYECKHU
rPaMOTHOTO MOBEICHUS U
6e3omacHOro oopaleHus ¢
KaMEHHBIM YTJIEM U
MIPOYKTAMH
KOKCOXUMHUYECKOTO
MPOM3BOJICTBA B OBITY U
MIPOMBIIIJIEHHOCTH.

PeryiasiTuBHbIE:

1. CamocrosiTenbHO
aHAIM3UPOBATH YCIOBUSA
JIOCTHKEHUS 11eJTd Ha OCHOBE
y4€Ta BBIJICJICHHBIX YUUTEIIEM
OpPUEHTHPOB JICUCTBUS B HOBOM
yueOHOM MaTepuaile.

2. OCyIIeCTBISTh
KOHCTAaTUPYIOLIUHN U
MIPEIBOCXUIAOIINI KOHTPOJIh
10 PE3yJIbTaTy U 110 CIIoco0y
JIEHCTBHUS; aKTyaJIbHBIN
KOHTPOJIb Ha YPOBHE
MIPOU3BOJIBHOTO.

Ilo3HaBaTeJIbHbIE:

1. Co3masate u
peoOpa3OBbIBATh MOJICIIH U
CXEMBI JIJISl pEIICHMS 3a/1a4.
2. O000mIaTh TOHITHI —
OCYIIIECTBISTh TOTHUECKYIO
oTieparuio.

KoMMyHUKaTHBHbIE:

1. ®opmynupoBaTh
CcOOCTBEHHOE MHEHUE U
MTO3UITUIO, APTYMEHTUPOBAThH U
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denoun. JleMoHCcTpaUM.
OObemMHast MOJIEITb MOJIEKYJThI
¢enoma. PactBopumocTts
(enoma B Bojzie nipu
KOMHATHOM TeMIIEpaType U
IIpY HarpeBaHUM.
BzanmopeiictBue deHona ¢
pPacTBOPOM IIECIOYH U
OpPOMHOI BOJOH.
KauecTBeHHas peakius Ha
(heHoI ¢ XJIOpUIOM KeJe3a

an

CtpoeHue MOJIEKYJIbI
u pusnueckue
CBOMCTBA (heHoI1a.
BzaumHoe BiusiHME
aTOMOB B MOJICKYJIaX
OpPTaHHUYSCKHUX
BEIIIECTB Ha IIpUMEpPE
(enomna.
XuMHUYECKHE
CcBoMcTBa (heHoIIa,
MOATBEPKIAIOIIHE
B3aUMHOC BJIMSTHUE
aTOMOB: KHCJIOTHBIC
CBOMCTBa, pEaKIIUU
raJIOTeHUPOBAHUS,
HUTPOBAHMUSI.
[Tonyuenue penomna
13 KAMEHHOYTOJIbHOM
CMOJIBI U U3 NPOU3-
B00HBIX OeH30/14.

Xapaxmepuzosamsv
OCOOCHHOCTH CTPOCHMUS U
cBolicTBa (heHoJIa HA OCHOBE
B3aMMHOTI'O BJIUSIHUSI aTOMOB
B MOJIEKYJIE, a TAaKKE
CIIOCOOBI TTOJIyYCHHUS U
00J1acTH NPUMEHEHUS
(beHoI1a C TIOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA
xuMuu. Habnwooams u
onucwvieamsw
JIEMOHCTPAIMOHHBIH
XAMHYCCKUN SKCTICPUMEHT.
Cobntooams ipaBuia
AKOJIOTUYECKH TPAMOTHOT'O
u 0e30ITacHOTO OOpaIleHUs
C TOPIOYUMHU U TOKCUIHBIMU
BEIIIECTBAMU B OBITY U
OKpY>KarolieH cpeje.

KOOPIMHHUPOBATH €€ C
MO3UIUSAMH TTAPTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE
OO0IIero pemneHrs B COBMECTHON
JIeATEIIbHOCTH

JIMYHOCTHBIE:
1. ®opmupoBath
OTBETCTBEHHOE OTHOIICHHUS K
YUEHHI0, TOTOBHOCTHU U
CIIOCOOHOCTH, 00yYarOIUXCS K
CaMOpPa3BUTHIO U
camMm000pa30BaHUIO.
2. ®opMUpPOBATH CIOCOOHOCTH
K IIeJIeTIOIaraHulo,
CaMOCTOSITENTbHOM IMOCTaHOBKE
HOBBIX
yueOHBIX 33724 U
MIPOSKTUPOBAHUIO COOCTBCHHOM
y4eOHOM NesTEIbHOCTH.
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Anpaeruapl.
JdeMoHCcTpanuu.
Mogenn
(1mapocTep>KHEBBIE U
00BbEMHBIE) MOJIEKYJI
METaHaJIsI U dTaHasd.
O3HaKOMIJICHUE C
KOJIJIEKIIUeH

IJIaCTMAacCC

U U3JICTUI U3 HUX.
JlaGopaTopHbIe ONBITHI. 8.
CaoiicTBa hopManpaeruia.

ITpousBoacTBO 1
HWCMOJIb30BaHUE
CTPOUTEIBHBIX U
OTHEJIOYHBIX
MaTepuaaoB Ha
OCHOBE MOJUMEPOB
u3
(henonopopmanpieru
JTHBIX CMOJI 1 UX
aHaJIOTOB.
dopmansbieru, ero
CTpPOEHUE U
uznueckue
CBONMCTBA.
Dopmanun.
XuMHUyeCcKUe
CBOMCTBa

Xapaxmepuzosams
0COOEHHOCTHU CBOMCTB
bopmanbaeruna n
aleTajgbJIeTnaa Ha

OCHOBE CTPOCHHUS
MOJIEKYJI, CITOCOOBI
MOJTYYCHUS U UX

001acTH NPUMEHEHHUST

C TIOMOIIIBIO POJTHOTO
SI3bIKA U SI3bIKA XUMUU.
Habnrooams, onuceieams u
npoeoOUmMs XUMUYECKHI
SKCIIEPUMEHT.

Cobnrooams paBuiia
AKOJIOTUYECKH TPAaMOTHOTO
u 6e30macHOro ooparieHus
C TOPIOYHUMHU U TOKCHYHBIMH

Pery/isiTUBHBIE:

1. BHocuth He0OX0IUMBIE
KOPPEKTHUBBI B IEHCTBUE TOCIIE
€ro 3aBepIleHHUs Ha OCHOBE €r0
OIICHKH M ydJeTa XapakTepa
CIETIaHHBIX OIIHOOK.

2. OCyIIeCTBIISTh
KOHCTaTHPYIOIIHNHA U
MIPEIBOCXHIIAIONIUI KOHTPOITh
0 pe3ysbTaTy U MO CIoco0y
JIECTBUS; aKTyaJbHbIN
KOHTPOJIb Ha YPOBHE
MIPOU3BOJILHOTO.

3. BeiBurate Bepcuu perieHus
mpo0JIeMbI, 0CO3HABATH
KOHEYHBIN pe3ynbTar, BLIOUPATh
U3 MPEIOKEHHBIX ¥ HCKATh




dbopmanpaeruaa:
TUIPUPOBAHUE,
okuciieHue. Peakyuu
NOAUKOHOECHCAUUU.
I"'omosornueckuii psia
anbIETUa0B,
U30Mepusl,
HOMEHKJIaTypa.
KauectBenHas
peaxkIus Ha
albJCTUTHY O
rpyniy. [Tonyuenue
dbopmanbrernga u
arneTajJbaernaa

U3 COOTBETCTBYIOIINUX
CriupTOB. [lonsamue o
xemouax. Anvoecuowl u
KemoHbvl 8 npupooe.

BEILIECTBAMU B OBITY U
OKpY Karolleu cpee.
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18.01

Kap6oHoBbBIE KUCTOTHI.
Jemoncrpauuu. Moaenu
(1mapocTtepKHEBBIE U
00BbEMHBIE) MOJIEKYJI
MYpPaBbUHOMN U YKCYCHOM
kucsoT. OOpasibl
HEKOTOPBIX KapOOHOBBIX
KHCJIOT: MyPaBbUHOM,
YKCYCHOM, OJIENHOBOM,
CTEapUHOBOMH, waesenesoll,
OeH30UHOU, TUMOHHOLL.
OTHoOLIEHNE pa3IUYHBIX

Kap6OHOBBIX KHUCJIOT K BOJC.

[Tony4denue Cio0kKHOTO
a¢pupa peakumnen
sTepudUuKaIru.
JlaGopaTopHble onbITHI. 9.
CaolicTBa YKCYyCHOM

Kap6oHoBbie
KHUCJIOTHI B IPUPOJE
U B OBITY.
XUMHUYECKHE
CBOICTBa
KapOOHOBBIX KHUCIIOT
B CPaBHEHUH CO
CBOMCTBaAMHU COJISTHOM
KHCJIOTEI
(B3aumoielicTBHE C
MeTaJllTaMH, OC-
HOBHBLIMU OKCHIaMHU,
OCHOBAHMSIMM,
COJISIMHM). Y KCyCHas
KHCJIOTa KakK CIIa0ObIi
AJIEKTPOJIUT, MIOHHBIE
YpaBHEHUS peaKILnii ¢
€€ yJacTHEM.

Xapaxmepuzosamuw
OCOOEHHOCTH CBOMCTB
KapOOHOBBIX KHCIIOT Ha
OCHOBE CTPOCHHS UX
MOJICKYJI, @ TaKK€ CITOCOOBI
MOJy4YeHHUsI U 00JIaCTH
NIPUMEHEHUS MYPAGbUHOU T
YKCYCHOM KHMCJIOT C
IMOMOIIIO POJTHOTO S3bIKA U
si3pIKa XUMUM. Paziuuamo
o011ee, 0coOEHHOE U
SIMHUYHOC B CTPOCHUU U
CBOMCTBaX OPraHUYECKUX
(mypasvunoii n yrkcycHoOU
KHUCJIOT) OTIUCHIBATh U
MMPOBOIUTH XUMUYCCKHUI
skcniepumeHnT. Cobarodams
MpaBUJIa YKOJIOTHYICCKHU

CaMOCTOSITEIILHO CPENICTBA
JOCTUKECHHUS LIEITH.
Ilo3HaBaTedbHbIE:

1. ®opmupoBaTh YCTOWUMBBIN
y4e0HO-T03HABATEIILHOTO
MHTEPEC K HOBBIM OOILIUM
criocobaM pereHus 3aaad.

2. ®opMHupoBaTH YMEHUS
YCTaHABIIMBATH CBSI3U MEXKY
peasibHO HAOII0AaeMbIMU
XUMHYECKUMU SBIICHUSMU H
MPOLIECCaMHU, TPOUCXOIAIINMHU B
MUKpPOMHUPE, OOBICHSITH
MPUYKUHBI MHOTOOOpa3us
BEIIECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa M CTPOCHUS,
a TaKKe 3aBUCUMOCTh
MPUMEHEHHUS BEIIECTB OT UX
CBOMCTB.

KoMMYHUKATHBHBIE:

1. ApryMeHTHPOBATH CBOIO
MO3UIUIO U KOOPJAUHHUPOBATH €€
C

MTO3UIUSIMU TTAPTHEPOB B
COTPYJIHUYECTBE IIPU BHIPAOOTKE
00II1ero penieHus: B COBMECTHOM
NEeSATENbHOCTH.

2. AeKBaTHO UCTOJIb30BaTh
pedeBblie CPEACTBA ISl PELICHUS
Pa3IMYHBIX KOMMYHHKATHBHBIX
3a/1a4; BIAJeTh YCTHON U
IIACBMEHHOW peYblO; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAaHUEC_

JIMYHOCTHBIE:
1. YMeTh olleHUBATH




KHCJIOTBHI. Peaknus rPaMOTHOTO U 0€30TIaCHOTO | IPABHJILHOCTH BBHITIOTHEHUS
aTepudUKaIi. oOpaiie-usi ¢ TOPIOYUMH U y4ueOHOM 3a/1auu, COOCTBEHHBIC
I'omonornueckuit psig TOKCUYHBIMM BEILIECTBAMHU B | BO3MOXHOCTH €€ pELICHUS.
MpeieabHbIX OBITY U OKpY>Karolieu cpezie | 2. AHanu3upoBaTh IMOLMOHAIBH
OJTHOOCHOBHBIX 1 HCOPTAHUYECKHUX KHUCIIOT. | bI€ COCTOSHUS, TIOJTYYCHHBIE OT
KapOOHOBBIX KHUCJIOT, Habnwoams, onuceiéams u | ycuenHou (HEyCIEITHON )
n30Mepusl, npoBo-umsb XUMUYECKUN JEeSITeIbHOCTH, OIICHUBATh UX
HOMEHKJIaTypa. skcniepumeHdT. Cobnrodams | BAUSHUE HA HACTPOCHHE
[Monyuenne MMpaBUJIa SKOJIOTHYECKHU 4eJI0BeKa.
MypasbuHou N rpaMOTHOTO U 0€30I1aCHOTO
YKCYCHOM KHUCJIOT. oOpanieHus ¢ TOPIOYUMHU U
OmoenvHoie TOKCUYHBIMU BEIIECTBAMH B
npeocmasument Kuc- OBITY ¥ OKpY>Karomieu
JIOM UHO20 CIMPOEHUSL. cpene.
01eUHOBAs, TUHOTIe8AS],
JIUHOJIEHO8AS,
axKpunoseas, wasenesas,
OEeH30UHAs.

18 CioxHBIC Y)HPEL H3zyuenue coctaBa Xapaxmepuzosamu Peryastusneie:

Kupsl. lemoncrpanmnu.
Konnekmus nuieBbIx
’KHPOB U Macel.
PacTtBOpUMOCTB XHpPOB
B OpPraHUYECKUX U
HEOPTaHUYECKUX
pacTBOPUTENSAX.
HM3rorosnenune Mpuia.
Konnekuus ob6pasios
MPUPOJIHBIX MTAXyUIUX
2(pUPHBIX Macel.
Komnekuus >xuakux u
TBEPJIBIX MOIOIIUX
cpencts. CpaBHEHHE
MOIOIIIMX CBOWMCTB
pacTBOPOB MbIJIa U
CTUPAITBHOTO
MOPOIIIKA.

KAPOB. JKHUpHI
pacTUTENbHOTO U
JKHBOTHOT'O
MPOUCXOXKICHUS,
pa3auyus B UX
cocrase. ' mapomnu3s
KUPOB U UX
oMbUIeHHE. MEBLIa.
Cunmemuueckue
Mowue cpeocmaa
(CMOQO).
IDronozuveckue
acnekmul NpUMeHeHUs
CMC. I'mppupoBaHue
JKUIKUX KUPOB.
ITpousBoacTBo
TBEPJBIX )KUPOB Ha
OCHOBE

0COOEHHOCTH CBOMCTB
JKUPOB Ha OCHOBE
CTPOCHUS UX MOJIEKY,
a TaKxKe
KJaccuuKanuu
YKUPOB TI0 UX COCTaBYy
U TIPOUCXOXKJICHUIO U
IIPOU3BOJICTBO
TBEPABIX )KUPOB Ha
OCHOBE PACTHUTEIBHBIX
macei. Ha ocHoBe
peaKkIuu
sTepuduKanuu
xapakmepuzoeams
COCTaB, CBOMCTBA U
00J1acTH NMPUMEHEHUS
CIIOKHBIX 3(PHUPOB.
Habnrooams, onuceieams u

1. [TnanupoBaTh CBOM JICHCTBUS
B COOTBETCTBMU C IIOCTABJIICHHOM
3a/1aueii U yCIOBUSIMH €€
peanu3anuu.

Ilo3HaBaTe/ bHBIE:

1. OcymecTBATH

BbIOOD Hanbomee

3P PEKTUBHBIX

Croco00B pelIeHus

3a7a4 B 3aBUCHMOCTH

OT KOHKPETHBIX

YCIIOBHH.

2. OcymecTBIsTh CPaBHEHNE,
KJIaCCU(UKAIIHUIO,
CaMOCTOSITENILHO BBIOMpas
OCHOBAHHMS ¥l KPUTEPUH IS
YKa3aHHBIX JJOTHYECKUX




JlaGopaTopHbie onbIThI. 10.

CgoiicTBa xupos. 11.
CpaBHeHUE CBOMCTB
pacTBOPOB MbLJIA U
CTHUPAJIBHOTO IMOPOIIIKA.

pacTUTEIbHBIX
Macen.Ilonsitue o
CJIOKHBIX d(pupax.
CroxxHblie 3(HUpPHI
OJHOOCHOBHBIX
KapOOHOBBIX KUCIJIOT
1 OJTHOATOMHBIX
cnupToB. M30omepus u
HOMEHKIamypa
CLOIACHBIX 3¢hupos.
Peakus
aTepuUKaINH.
Cnoxxubie 3(pupsbl B
npupoae. XKupsl kak
CIIOKHBIE d(PUPBI
rJIUIEeprUHa U
BBICIINX KapOOHOBBIX
KHCJIOT.

npo8oouUms XUMHUYECKUH
SKCIIEPUMEHT.

Cobnrooams ipaBuiia
9KOJIOTHYECKH TPaAaMOTHOTO
u 6e30macHOro o0pameHus
C TOPIOYUMHU U TOKCHIHBIMH
BEIIECTBAMU B OBITY U
OKpY>Karollleu cpeje.

onepanui.

KoMMYHUKATHBHBIE:

1. CoBepiieHCTBOBATh YMCHHE
JIOTOBApUBATHCS U TIPUXOTUTH K
o0IeMy peleHuo B
COBMECTHOM JEATEIbHOCTH.

JINYHOCTHBIE:

1. Pa3BuBaTh BHYTPEHHIOIO
MO3UIIMIO HA YPOBHE
MMOJIOYKUTEIHLHOTO OTHOLIEHHUS K
IIKOJIC, ITIOHMMaHUS
HEO0OXOIMMOCTH yYEHUS,
BBIPAXEHHOTO B ITpe00IIaJaHuu
y4eOHO-T03HABATEIbHBIX
MOTHBOB U MIPEANOYTECHUN
COLIMAJILHOTO CIT0c00a OLIEHKU
3HAHUM.
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YrineBoasl.
JleMoHCTpaLUK.
Komnekmus
KpaxMaJioCOAepKaAINX
MPOJIyKTOB MUTAHUS U
MPOJIYKTOB Ha OCHOBE
caxapo3bl.
Bzaumoaeiicteue
TJIFOKO3BI U Caxapo3bl C
TUJPOKCHUIIOM MEIHN
(11).

JlabopaTopHbIe ONBITHI.
12. CBoiicTBa TJIFOKO3HI.
13. CBoricTBa
Kpaxmara.

CocTaB yrieBoa0B, ux
HaXOXICHUE U POJIb B
npupojae. 3HaueHHe
YTJICBOJOB B
TEeXHUKE, OBITY, Ha
IIPOU3BOJICTBE.
Knaccudukanms
YTJICBOJOB: MOHO-,
JIU- U TIOJINCaXapu/ibl.
Cmpoenue monexyol
2/IHOKO3bL.

JIBOMCTBEHHOCTbD
bysKIIIN
OpPraHUYECKOTO
BeIeCTBa Ha
MPUMEPE TIOKO3bI

Xapaxkmepuzosamu
COCTaB YTJICBOJIOB I X
KJaccu(UKaIHUIO HA
OCHOBE CITOCOOHOCTH K
TUAPOIIU3Y.
Onucvieamsb CBOMCTBA
TJIFOKO3BI KaK
BEII[CCTBA C
JOBOWCTBEHHOM
dbyHkIMEH
(ampaerunmocnupTa).
Yemanasnusamo
MEXITPEeIMETHBIC
CBSI3U XUMHH U
OMOJIOTHH HAa OCHOBE
PaCKpBITHS

PeryasiTuBHbie:

1. CamocTOsTENIEHO OCO3HABATh
IIPUYMHBI CBOETO yCIeXa Win
Heycrexa U HaXOAUTh CIIOCOOBI
BBIX0/1a U3 CUTyallu! HEyCIeXxa.

Ilo3HaBaTeJbHbIE:

1. Ctpouts noruueckoe
paccyxJIeHHe, BKIIYaroLee
YCTaHOBJIEHHE PUYUHHO-
CJIEICTBEHHBIX CBSI3€il.

KoMMyHHKAaTUBHbBIE:

1. ®opmynupoBath
COOCTBEHHOE MHEHHE 1
MO3UIIMIO, ApTYMEHTHUPOBATH U
KOOPAVMHHUPOBATH €€ C




(ampaeruiocoupT).
XuMu4deckue
CBOICTBA TJIFOKO3HI,
JIOKa3bIBAIOIIINE
JIBOMCTBEHHOCTD €€
bynk1IMN:
TUJIPUPOBAHUE,
B3aUMOJIEHUCTBUE C
TUIPOKCUIOM MEIHU
(I1), oxucaeHue
(pepmenmamusnoe,
peakius
«cepeOpsiHOTO
3epkanay»). bpoxenue
TJIFOKO3BI.
doTocuHTE3.
Dpykmo3sa Kak uzomep
entoxosvl. Caxaposa
KakK MpeJICTaBUTENb
JIMCaxapuaoB.
Ilpouzeoocmeo
caxapa.
IMonmucaxapunasbl:
Kpaxmall, 1eJUTI0I103a.
CpaBHeHUE UX
CTpPOCHHUSA

U CBOWCTB.
KauecTBenHas
peakums Ha Kpaxmail.

OHOJIOTUYECKOU pOJIH
U XUMHUYECKHUX
CBOMCTB Ba)KHESHUIITHX
npejacTaBUTEICH
MOHO-, IU- U
MOJINCaxaprI0B.

Habnrooame,
OnuUCHLIBAMb U
npoeoouns
XUMHWYCCKHUMN
AKCIICPUMEHT.

Cobatooams TIipaBuUIIa
TEXHUKHU
6e30MaCHOCTH MPH
pabote B kaOWHETE
XUMHH.

MTO3ULIMSIMU TAPTHEPOB B
COTPYIHUYECTBE MPH BBIPAOOTKE
00IIero penIeHUs B COBMECTHON
JIESTEIIBHOCTH.

JInyHOCTHBIE:

1. BeicTpanBaTh COOCTBEHHOE
[IEJIOCTHOE MUPOBO33PEHUE:
0CO3HaBaTh NOTPEOHOCTH U
TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE
U B paMKax CaMOCTOSITEIbHON
JACATCIIPHOCTH BHE IIKOJIBI.

TEMA 4. A3SOTCOJAEPKAIIUE OPTAHUYECKHUE COEJIWHEHUWSA 8 yacos
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AMUWHEBI. AHUJIMH.
JdemoncTpauuu. Moaenu
(11apo- cTep>KHEBBIE U
00BEMHBIC) MOJICKYJT
METHJIaMHHA U aHWUJINHA.
dusnyeckue CBOMCTBA
aHWJIMHA: arperaTHoe
COCTOSIHHE, IIBET, 3aIax,
OTHOIILICHHUE K BOJIC.
BzammoeiicTBre aHMIHHA C
KHCJIOTAMM.
B3aumonerictBue
ra3zoo0pa3HbIX METUJIIaMHUHA
U XJIOPOBO- JIOPO/IA.
OTHOIIEHHE aHUJIMHA K
OpoMHOM (MOJIHOM) BOJIC.
Komneknmss aHMIMHOBBIX
KpacHuTeseH U mpernapaToB
Ha OCHOBE aHMJIMHA.

I[Tpupoansie
KpPAaCUTEJIHN KaK
MIPOU3BOJIHBIE
aHuianHa. OTKpbITUE
U CTPYKTypa
aHWJINHA.
AmMuHoOrpymnma.
OcCHOBHBIE CBOMCTBA
aHUJINHA.
BpomupoBanue
aHWJINHA
(kauecmeennas
peaxyusi Ha AHUIUH).
Bzaumnoe enuanue
amomoe 6 MoJeKy1ax
OopeanuyecKux
coeouHeHuti Ha
npumepe aHuiuna.
ITonyyenne aHunuHa.
Peaknus

H. H. 3ununa.

Xapaxmepuzosamuo
0COOCHHOCTH

CTPOEHMS U CBOMCTBA
aHMJIMHA HA YCHUS U
00JIacTH IPUMEHEHUS
aHMJIMHA C IIOMOIIBIO
POIHOTO sI3bIKA

U SI3BIKA XUMHH.
Habnrooams u

OnuUCHIBAMb
J€MOHCTPALMOHHBIA
XUMHUYCCKUMN
AKCTICPUMEHT.

Cobntooams TipaBuUiia
AKOJIOTUYECKH TPAMOTHOT'O
H 0e30ITacHOTO OOpaIleHUS
C TOPIOYHUMHU U TOKCUIHBIMU
BEIIIECTBAaMU B OBITY U
OKpY’Karolleu cpele.

PeryasiTuBHbIe:

1. Baagers ocHOBaMu
CaMOKOHTPOJISI, CAMOOIICHKH,
MIPUHATUSA pELICHUN 1
OCYIIECTBJICHUSI OCO3HAHHOTO
BBIOOpA B yueOHOU 1
[M03HABATEJIbHOMN JESATEIbHOCTH.
2. Bribop nHaunbomee

3¢ PEeKTUBHBIX CIOCOOOB
pelieHus 3a1a4 B 3aBUCUMOCTH
OT KOHKPETHBIX yCIOBUH.

Ilo3HaBaTeJbHbIE:

1. YMmeeT BBIIOTHATH
JIOTUYECKHE IeHCTBUS
a0bcTparupoBaHusl, CPaBHEHUS,
HaXO0KJIEHUS 00X
3aKOHOMEPHOCTEH, aHaIM3a,
CHHTE3A.

2. BHOCUTBL HEOOXOAUMEIE
JOTIOJTHEHUS U KOPPEKTUBHI B
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AMWUHOKUCIIOTEL.
JdemMoHCcTpaumu.
Arnte4Hble npenaparsl,
coaepIKalme
aMHUHOKHCJIOTHI.
VYnakoBKH OT
MPOJIyKTOB,
coaepIKaIINX
AMUHOKMCJIIOTEI U UX
costi (TPOAYKThI
MMUTaHUS, COJIEPIKAIIUE
BEILIECTBA C KOJIaMU
E620 — rayra-
MHHOBAs KHMCJIOTA,
E621 — rinyramu- Hat
Hatpusi, E622—525—
rJIyTaMH- HaThI IPYyTHX
meTtaios, E640 —
rionauH, E641 —
JICUIINH).
JlokazarenscTBa
aM(pOTEpHOCTH
aMUHOKMCJIOT.

AMUHOKanpoHOBas
KHCJIOTA.
ITonnamuaabIC
BOJIOKHA, KallpoOH.
Peakus
HOJUKOHIEHCAIIHH.
Tlonsmue 06 amuoax
KapOOHOBbLIX KUCTIOM.

IMTousitue 06
AMHHOKHCJIOTaX.
AMWHOKHCJIOTEI KaK
On(yHKIIMOHAIbHBIC
amdoTepHbIC
COEIUHCHHUS.
duznyeckue
CBOICTBa
AMHUHOKHCJIOT.
Ocobernnocmu
ouccoyuayuu
AMUHOKUCTIOM 8
B00HBIX PACMBOPAX.
Bbunonapuvie uonsl.
Knaccudukanus u
HOMEHKJIaTypa
AMHHOKHCJIOT.
JnnenTuabl.
I[lentuaHas CBS3b.
CnocoObl MoJTy4eHust
AMUHOKHCIIOT.
AMHHOKHCIIOTEI B
NPpUPOJIE, UX

Onucslieams CBOUCTBA
AMHUHOKMCJIIOT KaK
OU(pYHKIIMOHAIIBHBIX
amM$OTepPHBIX
COCIUHCHUM.
Yemanasnusamo
MEXITPEIMETHBIC
CBS3U XUMHHU

1 OMOJIOTMHM HA OCHOBE
pacKpbITHS
OHOJIOTUYECKOU POJIH
U XUMHUYECKHUX
CBOMCTB aMHHOKHCIIOT.
Habnrooams u onucvieams
J€MOHCTPALMOHHBINA

XUMHUYCCKUMN OKCIICPUMCHT.

IUIAH U CIIOCO0 JENCTBUS B
CIIy4ae pacxX0KJICHHs 3TAJIOHA C
pealbHbIM JICVCTBUEM U ETO
MIPOJIYKTOM.

KoMMyHMKaTUBHBIEC:

1. IlpuHKUMaTh NO3ULMIO
co0ecelHUKa, TOHUMAsI
MO3HIIMIO APYrOro, pa3inyaTh B
€ro pe4u: MHEHUE (TOUKY
3peHust), J0Ka3aTeIbCTBO
(aprymeHTbl), (aKThl; THIOTE3HI,
aKCHOMBI, TEOPHUH.

2. JloroBapuBathcs O MpaBUiIax
U BOMpocax AJisg 00CYKIeHUS B
COOTBETCTBHH C MTOCTABICHHOM
repe.1 rpyInou 3aauei.

JIMYHOCTHBIE:

1. JlemoHcTpupoBaTh
MHTEJJIEKTyalbHbIE U
TBOPYECKHE CITIOCOOHOCTH,
OTBETCTBEHHOE OTHOILICHHE K
00y4eHHI0, TT0O3HABATEIbHbIE
HUHTEPECHl U MOTHBBI,
HaNpaBJICHHBIC HA U3YYCHUE
IpeaMeTa; 0OCO3HAIOT LIEHHOCTb
3JI0POBOTO M OE30ITaCHOTO
o0pasa KU3HH.

2. ®opMupOBaTh aJICKBATHYIO
CaMOOLIEHKY, OCO3HAHHOCTb
yUeHHs U y4eOHOW MOTHBAINH,

buonocuyecKkas poiv.
Hezamenumpie aJICKBaTHOE pearupoBaHue Ha
TPYIHOCTH.
AMUHOKUCTOMDL. PYyAHOC
22 benku. JleMoncrpanum. Bbenkn xak Onucwvieamo PeryisiTuBHbIE:

Henarypanus pactBopa

OHONOIMMEpHI, UX

CTPYKTYpPbI U CBOMCTBA

1. Yuurbcs UCIIOIB30BaTh CBOU




KypHHOTO OeIKa 1o CTPOEHUE OEeJIKOB KaK
JICUCTBUEM (mepBuuHas, OHMOTIOJTUMEPOB.
TEeMIIePaTypPHlI, BTOpUYHAs U Yemanasnueamo
pacTBOpPOB cosei TpeTUYHast MEXIpeAMETHBIE
TSIKEITBIX METAJIOB U CTPYKTYPHI), CBSI3H XUMHU U
sranona. 'openue XUMHYECKHE OUOJIOTUHM Ha OCHOBE
MITUYHETO TIepa, CBOMCTBa PaCKpBITHS
LHIEPCTSIHOW HUTHU U (nenarypanus, OUOJIOTUYECKOMN POJIU
KyCOYKa HaTypaJbHOU TUAPOIIN3, 1 XUMHUYECKUX
koxku. L{BeTHBIC KauyeCTBEHHbBIE CBOMCTB O€JIKOB.
peakmuu OEJIKOB. peaKmum — IIposodums,
JlabopaTopHble onbIThI. 14. OuyperoBas u nabooams u
CBoiicTBa OCIKOB. KCaAaHTOTIIPOTEUHOBAsT). ONUCLIEAND

buonoruyueckue XUMHYCCKUH

GyHKUIMM OesIKOB: AKCHEPUMEHT.

CTpOUTEJIbHAS,

dbepmenTaTuBHas,

3alllUTHAs,

MPAHCnOPMHAs,

CUSHANbHAS

u op.

23 [Tousitue JIHK u PHK kak Onucvieamu

O HYKJIEMHOBBIX KHCIIOTaX. OUOIOJIMMEPHI. CTPYKTYpPY U COCTaB
HNemoncTpauuu. Mosesnb O61ras cxema HYKJIEHHOBBIX KHUCJIOT
monekynsl JJTHK. O6pa3usl CTPOEHUS Kak
OPOAYKTOB, IOJIYYCHHBIX U3 | HYKJIEOTUAA. TMMOJIMHYKJICOTHUIOB.
TPaHCTeHHBIX (PopM CpaBHeHUE Yemanasnueams
pacTeHU ¥ )KUBOTHBIX. CTpOCHUSI, MEXITPEIMETHBIC

JlekapCTBEHHBIE CpEACTBA U
npenapaTLI, N3IrOTOBJICHHBIC
C TTOMOIIBIO T€HHOM
HH)KEHEPUU.

HaxXOXXJICHUE B
KJIETKE U (pyHKUMH
JIHK u PHK. Buowi
PHK u ux ¢pynxyuu.
Ilonamue o
buomexHnono2uu u ee
UCNONb308aHUE.
Iouamue o eennou

CBSI3U XUMHHU U
OUOJIOrMM Ha OCHOBE
PaCKpPBITUS
OUOJIOTUYECKOMN POJIN
3TUX KHUCJIOT B
repeaade U XpaHeHU!
HAacJIeICTBEHHOH
UH@OpMaIUH.

B3TJISBI HA MHP JIS
OOBSCHEHHS Pa3TMYHBIX
CUTYyalluil, peleHus
BO3HHUKAOIIHMX MPOOJIEM U
H3BJICUCHHUS KU3HCHHBIX
YPOKOB.

2. OnpenensThb
MOCJIENOBATENLHOCTh
IIPOMEKYTOUHBIX LIeJICH

C YY4E€TOM KOHEYHOTO
pe3yibTaTa; COCTABISTh TUIaH U
MOCJIENOBATENLHOCTD

JICHCTBHI.

Ilo3HaBaTeJbHBbIE:

1. ®opmupoBaTh yMEHUSA
YCTaHABIIMBATh CBS3H MEXKIY
peanbHO HAOJI01aeMbIMU
XAMUYECKUMU SIBJICHUSIMH U
MpoIIeCCaMu, MPOUCXOIAIIUMHU B
MUKpPOMHUPE, OOBICHSITH
MPUYKUHBI MHOTOOOpa3us
BEIISCTB.

2. CaMOCTOSTEIIFHO OCO3HABaTh
MPUYHHBI CBOETO yCIeXa Win
HeycIexa U HaXOUTh CIIOCOOBI
BBIXO/Ia U3 CUTYaIlMU HEyCIeXxa.
KoMMYHHKATHBHBIE:

1. [InanupoBaTh yueOHOE
COTPYAHHMYECTBO C YUUTEIEM

1 CBEPCTHUKAMH.
JINYHOCTHBIE:

1. TTpumeHsTH MOTYyICHHBIC
3HAHHUSA B IIOBCCAHCBHOM JKU3HHU.
2. Pa3BuBaTh CIIocOOHOCTH K
CaMOOIICHKE Ha OCHOBE
KpUTEpHUS YCTIEITHOCTU yu4eOHOI
JeSITCILHOCTH.




UHIICEHEPUU.
T'ennomoouguyuposan
Hble NPOOYKMbL.

24 ['eHeTHYECKas CBA3b MEXKIY | [[oHSTHE O Vemanaeiueans
KJIACCaMHU OPTraHUYECKUX FeHEeTUUYECKON CBSI3H B3AHMOCBS3H MEKILY
COC/MHCHMH. 1 T€HETHYECKOM PsIIC COCTaBOM, CTPOCHUEM

Ha IpuUMepe W CBOMCTBaMH
B3aMOIIEPEXOJIOB HpeACTaBUTEIICH
MEXIy KJlacCaMu KJIACCOB
YIJI€BOAOPOAOB U YIIJIEBOAOPOLAOB U
KHUCJIOPOJI- U KHCJIOPOJI- U
a30TCcoACp KaAIIUX a30TCcoACpIKAIUX
COEJIMHEHUM. COCIUHEHUU.
NmmrocTpanust Onucwvieamo
T€HETUYECKOU CBSI3U TCHCTHYCCKHUC CBSI3H
Ha TIpuMepe MEXIy KJ1acCaMU
OpraHUYECKUX YriaeBoaopoaoB ¢
COCOIUHEHUN MOMOIIBIO POJHOTO
pa3JIMYHBIX KJIACCOB, sI3bIKA U SI3bIKA XUMHH.
COJIEp KaINX JIBA
aToMa yriepozua.
JleMoHCTpau.
[lepexon:
3TAHOJI - TUJICH —
ATUJICHTJIUKOJb.

25 Pemenue

IIpakTHyeckasn

IIposooump,

PeryjasiTuBHbIe

1. ®opmynupoBaTh yueOHbIE
3aJ]auy Kak IIaru JOCTHXKEHUS
ITIOCTaBJICHHOM 1IEJIN
JeSITEIbHOCTH.

2. Bo1bupath U3 npeioKEeHHbIX
U CaMOCTOSITEIIbHO UCKATh

CpelICTBa/pECYPCHI JJIsl pEIICHUS
3a]1auu/AOCTHKEHHS LIEIIH.
Ilo3HaBaTebHBIE
1. Ctpouts paccyx1eHue ot
OOIINX 3aKOHOMEPHOCTEH K
YACTHBIM SIBJICHUSIM U OT
YAaCTHBIX SBJIEHUH K O0IIUM
3aKOHOMEPHOCTSIM.

2. Co3naBath BepOabHbBIC,
BELIECTBEHHBIE U
MH(OPMAaLIOHHBIE MOJIEIH C
BBIJIEJICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK OOBEKTA.
KoMMyHHKAaTHBHbIE
1. ®opmupoBaTh ymeHus
CJIyIIaTh YYUTEINS, BECTU AUAIIOT




padora Ne 1 DKCIIEPUMEHTAJIbHBIX Habaooamsv u C YYUTEJIEM U IPYTUMHU

«Mnentudukanus 3a7la4 0 UACHTU(DUKALIMNA | OnUCbI8Amb yUaIIuMUCs.

OpPraHUYECKUX OpraHUYECKUX XUMHUYECKUUN JINYHOCTHBIE

COEIUHEHUN. COEIUHEHUH. SKCOEPUMEHT JIJIs 1. BeimoaaaTh
MOATBEPKIAECHUSA CaMOCTOSITENIbHBIE TOCTYIIKU U
CTPOEHHUS U CBOMCTB JeicTBus (B TOM yHcCie
pa3IuYHbIX PYKOBOJISIIETO IJIaHa),
OpPraHUYECKUX IIPUHUMATh OTBETCTBEHHOCTH 32
COEUHEHUM, a TaK¥XKe UX pe3yJIbTaThl.
UX UAECHTU(PUKALUY C
IIOMOII[BIO
KauyeCTBEHHBIX
peaKkum.

26 O600611eHne 1 Knaccudukanus Kraccuduyuposams Pery/isiTUBHbBIE
CUCTEMAaTHu3alus 3HAHUHU O KHUCJIOPOJI- U KUCIIOPOJ- U 1. Biiagets HaBbIKaMu
KHCJIOPOA- U a30TCOJIePIKAIIUX a30TCOePIKALIHE OpraHu3aluu yuyeOHou
a30TCOJEPKALIUX OpraHU4YeCcKUX OpraHUYeCKUE JIeSITEIbHOCTH, CAMOKOHTPOJISL U
OpPraHUYeCcKuX COCJIMHEHUH TI0 HAIMYMIO | coeMHEHUS 1O OLIEHKHU Pe3yJbTaTOB CBOEH
COEJIMHEHMUSX. (OYHKIMOHAJIBHBIX TPYNIL. | gaTH4uio JIeSITEIIbHOCTH.

Cocrasnenue popmya u yHKIMOHATBHBIX 2. OOOCHOBBIBATH 1IE€JICBBIE

Ha3BaHUU KUCIOPOA- U
a30Tco/iepIKaIIUX
OpTraHUYECKUX
COCIUHEHUM, UX
TOMOJIOTOB U U30MEPOB.
CBolicTBa npeacraBuTeNei
Ba)KHEUIINX KJIACCOB ITUX
COCIUHEHUM, UX
MOJIy4Y€HHE U MPUMEHEHHUE.
I'eneTnueckas cBsI3b
MEXY pa3IndHbIMU
KJIacCaMH KUCJIOPO/JI- U
a30TCOoAEpKALINX
OpPraHUYECKUX COETMHEHUM
U YTJII€BOJOPOI0B.
IloaroroBka K
KOHTPOJILHOM paboTe.

rpynn. Cocmasisameo
(hopmynbl 1 naBaTh
Ha3BaHUS KUCIOPOI- U
a30TCOoAepIKAIIUM
OpPraHUYECKUM
COCJIMHECHUSIM.
Onucvieams CBOUCTBA
npeacTaBuTeNne
BaXKHEUIINX KJIACCOB
ATUX COCJMHEHUU, UX
MOJIy4€HHUE U
MMPUMEHEHUE C
MMOMOUIBIO POJTHOTO
sI3bIKA U SI3bIKA XUMUH.
Yemanasnusamo
TeHETUYECKYIO CBSI3b
MEXy pa3JIMUHbIMU

OPUEHTHUPHI U IPHOPUTETHI
CCBUIKaMH Ha IIEHHOCTH,
yKa3bIBasi U 000CHOBBIBAs
JIOTUYECKYIO
IOCJIEJOBATEILHOCT II1aroB.
Ilo3zHaBaTeJbLHbIE

1. BHOCHTE HEOOXOAUMEIE
JIOTIOJIHEHUS U KOPPEKTUBHI B
IUTAH U CIIOCO0 JEHCTBUS B
CIIly4yae pacxXO0KICHHs
O’KHJIa€MOTO Pe3yJIbTaTa
JIEUCTBHS U €T0 PEATTLHOTO
MIPOJTYKTA.

2. Habmronath, BELIBUTATD
TUIIOTE3EI, JIeJIaTh
YMO3aKJIFOUCHHUS, TIPOSIBIIATH
CaMOCTOSITENILHOCTD B




Pemenue pacueTHbIX

KJlaCCaMHU KUCJIOPOA- U

npUOOPETEeHUH HOBBIX 3HAHUH U

3ajaq. a30TCOJICPIKAIITUX MPAaKTUYECKUX YMECHH.
OPTaHHUYECKUX KoMMYHHKATHBHBIE
COE€IUHEHUHN U 1. CoBepiieHCTBOBATH
YTII€BOJIOPOJIOB. KOMMYHHUKAaTHBHYIO
27 KonTpoabHasi padora Ne 2 ITposodums KOMIIETEHTHOCTb, BBICTYyIIas
o teme «Kucnopoa- u pedrekcHIo nepes 0OHOKIACCHUKAMH,
asoTcoaeprKaIue cOBCTBEHHEIX OTCTauBasi U 0OOCHOBBIBAs
OpPraHU4YE€CKHE BEIIECTBAY JTOCTIIKEHHUI B COOCTBEHHYIO TOUKY 3pEHUSI,
HO3HAHUU XUMUH yBa)KaTh MHEHHE OIIIIOHEHTA
YIJIEBOIOPOIOB, a 1pH 00CYKAEHUU BOIIPOCOB.
TaKKe KHCIOPO/- H 2. YCcTaHaBIMBATh U CPaBHUBATH
A30TCOIEPIKATIIIX pasHble TOYKH 3pEHUS, MpPExIe
OpTraHMYEeCKHX 4eM NpUHUMATh pEIICHUS U
BEILIECTB. JIeNaTh BBIOOD.
Ananusuposeame JIuuHOCTHEIE
pe3yJIBTATHI 1. Ilouumats HEOOXOIUMOCTH
KOHTPOJIBHON paboThI OCO3HaHHOTO BLI?Opa
Y BBICTPAUBaTh IyTH e
TOCTIIKCHHUS 00pa3oBaTeNbHON TPACKTOPHH B
KETAEMOTO yPOBHS JanbHeiemM 06y‘IEHI/II/I u
YCIEIIHOCTH. po¢eCCHOHAIBLHON
JIeSITETIbHOCTH.
TEMA 5. XUMMUS U ) KU3HD 7 yacos
28 ITnacTmaccel 1 [Tonumepu3zanus u Xapaxmepuzosamuo PeryisiTupHbie:
BOJIOKHA. HOIMKOHIEHCAIHS peakuu 1. YuuThCs HCNOIB30BATh CBOU
JlemoHcTpauum. KaK CIIOCOOBI IOJIMMEPH3aLUH 1 B3IJISIAIbI HA MUD JJISI
Komnekuust IOy YCHHs OJTMKOHICHCAIINH KaK 06MCH6131/151 pas3IMnIHbBIX
CHHTETHUYECKUX U CHHTETHYECKIX CIIOCOGBI OJTYYeHNUsT CUTYalluH, peIIeHus
HCKYCCTBCHHBIX BBICOKOMOJIEKYJISIPHBI CHUHTETHUYECKUX BO3HUKAIOIIHX IPOOIIEM U
ITOINMEpPOB, X COCUHECHUM. BBICOKOMOJIEKYJIISIPHBIX U3BJICUCHUA JKUSHCHHBIX
IIaCcTMACC U U3ASTHI [Tomyuenue COEIMHECHMUIA. YPOKOB.
n3 Hux. Kommekmus HCKYCCTBEHHBIX Onucvleanms 2. Pa60Tva$1 T0 TUTaHY, CBEPSTH
CHUHTCTUYCCKUX 1 BBICOKOMOJIEKYJISIPHBI OTAEJIBHBIX CBOM ICUCTBHA C LICIIBIO U, IIPU

HCKYCCTBCHHBIX

X COCIUHEHUN

npeCcTaBUTEIIEN

HEO0OXOIMMOCTH, UCTIPABIISATH




BOJIOKOH W U3JIEJINI U3
HuXx. PacriozHaBaHue
HATypaJbHBIX BOJOKOH
(XJI0TT9aTOOYMAKHOTO
U JILHSIHOTO,
LIEJIKOBOTO U
LIEPCTSHOI'0) U
HCKYCCTBEHHBIX
BOJIOKOH (aI1€TaTHOTO,
BHCKO3HOT0) TI0
OTHOIICHUIO K
HarpeBaHUIO U
XUMHUYECCKUM
peakTuBaM
(KOHLIEHTPUPOBAHHBIM
KHUCJIOTaM U
LIeJa04Yam).

JlabopaTopHbIe onbITHI. 15.

3HAaKOMCTBO ¢ 0Opa3iaMu
MJ1aCTMAacC, BOJIOKOH U
Kay4dyKOB.

XUMHYECKOU

Mo uKauen
MIPUPOIHBIX

MMOJIUMEPOB.

Ctpoenue

MTOJINMEPOB:

JUHEWHOoEC,
MPOCTPAHCTBEHHOE,
ceTyaroe.

[MonsTHE O MIacTMaccax.
TepmonacTuunbie U
TEPMOpPECAKTUBHBIC
noauMepsl. OTIeTIbHBIC
MpEeACTaBUTEIIH
CHUHTETHYCCKUX U
HMCKYCCTBEHHBIX
ITOJTUMEPOB:
benomodopmansaeruanpie
CMOJTBI,
TTOJTUBUHHIIXJIOPH,
TeII0H, EeUTYJIOU.
[TonsiTe O XUMHUYECKUX
BoJIokHax. HaTypaibHbIe,
CHUHTETHUYCCKHUE U
HCKYCCTBEHHBIC BOJIOKHA.
Krnaccudukanuus u
OTJIEeIbHBIC TIPEACTABUTEIIN
XUMHUYECKUX BOJIOKOH:
arieTaTHoe (TpUareTaTHBIN
IIEJNTK) U GUCKO3HOEe BOJIOKHA,
suUHUIXI0pUOHbLE (XTI0pUH),
NOIUHUMPUTbHBLE
(Humpon), noruamuonsvie
(kanpown, naiiion),
noausgupnvle (nascam).

IUTACTMACC U BOJIOKOH,
HUX CTPOCHHUE U
KJacCcu(UKAIIAIO

C IOMOIIBIO POAHOT'O

A3bIKA U A3bIKa XMMHWH.

OITUOKU CAaMOCTOSITENTHLHO.
Ilo3HaBaTe bHBIE:

1. CamocToATENBEHO OCO3HABATH
MIPUYMHBI CBOETO yCIIeXa UK
HEeycIieXa U HaXOUTh CIIOCOOBI
BBIX0JIa M3 CUTYaIlUH HeycIexa.
2. ®opMupoBaTh YMEHUS
6e3omacHOro 1 3P HEeKTHBHOTO
MCIOJIb30BaHUs JTa00paTOPHOTO
000opyI0BaHUA.

KoMMyHUKaTHBHBIE:

1. [InanupoBaTh yueOHOE
COTPYAHUYECTBO C yUUTEIEM

U CBEPCTHUKAMM; BJIAJIETh
MOHOJIOTUYECKOH U
auanornyeckout popmamu

peuu B COOTBETCTBUU C
HOpMaMHU POAHOTO SI3BIKA;
BBIPaXKaTh CBOU MBICIIH C
JOCTATOYHOM MOJIHOTOU U
TOYHOCTHIO.

JInyHoCTHBIE:

1. TIpumeHsTH NOTyYEHHBIE
3HAHUSA B [TIOBCEIHEBHOM JKNU3HH.
2. Oco3HaBaTh NOTPEOHOCTH U
TOTOBHOCTb K
caM000pa30BaHUIO, B TOM YHCIIE
U B paMKax CaMOCTOSITEJIBHOMN
NEeSITeIbHOCTH BHE IIKOJIBI.




29

DepMEHTHI.
JdemMoHCcTpaumu.
JlekapcTBeHHBIE

CpelcTBa, coAep Kalre
(hepMeHTHI:

«Ilenncuna», «Me3um»,
«Decram»

u ap. CTupajbHble HOPOLIKU
(ymakoBKM), coJieprKaiue
dbepmenTsl. JleiicTBue
CBIPOTO U BapEHOTO
KapTodens uim mMsca Ha
pacTBOp nepokcuaa
BOJOpO/IA.

[TonsTHE O
(epmenTax kax
OHMOJIOTUYECKUX
KaTajJu3zaTopax
OEJIKOBOM MPUPOIBL.
Oco0beHnHoctu
CTPOEHHUS U CBOMCTB
(CeJIeKTUBHOCTD U
3¢ PEeKTUBHOCTD,
3aBUCHUMOCTbD
JIEUCTBUS OT
TemIiepatypsl u pH
Cpelibl pacTBOPA)
(bepmeHnTOB MO
CPaBHCHHIO C
HEOpPraHU4YEeCKUMU
KaTaJn3aTopaMH.
3HaueHue GepMeHTOB
JUIst
JKU3HEIESATEIIbHOCTHU
JKUBBIX OPTaHU3MOB.
ITpumeHnenue
(bepmeHTOB B
MIPOMBIIIJIECHHOCTH.

Ha ocroOBe
MEXKITPEIMETHBIX
CBsA3eil ¢ Omonorucii
YCMAaHasIu8amsy
o01ree, 0cOOEHHOE U
€AMHUYHOE IS
dbepmeHTOB Kak
OMOJIOTHYUECKUX
KaTaJIn3aTOPOB.

Packpwvieams ux poib
B OpraHu3aliu XKU3HU
Ha 3eMiie, a TaKKE B
MMUIIEBOU U
MEIUIIMHCKOU
MPOMBIIIJIEHHOCTH.

30

Buramunsbl. JleMoHCcTpanuu.
OO0pa3ibl BATAMUHHBIX
MpernapaToB, B TOM YHCJIE
MOJUBUTAMHUHBI.
doTorpadun KUBOTHBIX U
JIIOAEH C pa3InYHbIMU
(opmamMu aBUTaMHHO30B.
HcnerTanue cpensl pactBopa
aCKOPOMHOBOM KHUCIIOTHI

IlonsTHE O
BuTamMuHax. Hopmel
MoTpeOIeHUs
BUTaMHUHOB U UX
¢ynkuuu. [onsrue
00 aBUTaMHHO3aX,
THIIOBUTAMHUHO3aX,
THIIEPBUTAMHUHO3aX.
Knaccudukarms
BUTAMHHOB.
Buramun C kak
MpeJICTaBUTEINh

Ha ocHoBe
MEXKITPEIMETHBIX
cBsA3€ell ¢ Ononorueii
packpwvieams
OHOJIOTHYECKYIO POJIh
BUTAMMHOB U UX
3HA4YEHUE IS
COXpaHEHHS 3I0POBbHS
yeJIoBEKaA.

PeryasiTuBHblE:

1. Haxonuth mocTaTouHbIC
CpelCTBa JIJIsl BHITTOJIHEHUS
y4eOHBIX JICHCTBUH B
W3MEHSIOIICHCS CUTYAIUU ¥/WIN
IIPU OTCYTCTBUU TJIAHUPYEMOTO
pe3yibTaTa.

2. HabGmroath v aHaIu3upOBaTh
CBOIO y4EOHYIO H
MMO3HABATEJIBHYIO JICATEIbHOCTD
U JIeSTENBHOCTD IPYTUX
oOyuJaroluxcs B mpoiecce
B3aUMOIIPOBEPKH.
Ilo3HaBaTeJIbHbIE:

1. Jlenath BBIBOJ HA OCHOBE
KPUTHYECKOTO aHaJIN3a pa3HbIX
TOYEK 3pEHUs, TOATBEPKIATh
BBIBOJ COOCTBEHHOM
apryMeHTanuei uim
CaMOCTOATENLHO TOJIYYCHHBIMU
JAHHBIMH.

2. CTpouThb OKa3aTesIbCTBa B
OTHOIICHUH BBIIBUHYTHIX
runore3 u GopMyaupoBaHue
BBIBOJIOB.
KoMMYHHKATHBHBIE:

1. Opranu3oBbIBaTh yueOHOE
B3aUMO/ICHCTBUE B IPYyIIIE
(ompenensaTh 00IIKe 1EeNH,
pacrpeiensaTh poJi,
JIOTOBApPUBATHCS IPYT C APYTOM
U T. I.).

2. YYUTBIBATh U
KOOPJAMHHUPOBATH OTJIMYHBIE OT
COOCTBEHHOM MO3UIUU IPYTUX
JOIEN B COTPYIHUYECTBE.
JINYHOCTHBIE:




BOZIOPACTBOPUMBIX

BUTAaMHHOB 1 BUTaAaMHUH A

KakK IpeJICTaBUTEIb
YKUPOPACTBOPUMBIX
BUTAMHHOB.

2. ®opMupoBaHUE yIeOHO-
MO03HABATEIFHOTO HHTEpEca K
HOBOMY y4eOHOMY MaTepuany u
crioco0am peneH st HOBOK
YaCTHOM 3aJa4H.

31

I'opMOHBI.

HemoncTpauuu. VcnbsiTanue
anTeyHOoro nperapara
WHCYJIMHA Ha OCJIOK.
Koutekuys ropMOHaJIBHBIX
nperaparTosB.

[NousiTue o ropmMoHax
KakK OMOJIOTHYECKHU
AKTUBHBIX
BEIIEeCTBaXx,
BBITTOJTHSFOIIINX
SHAOKPUHHYIO
PETYJISILIHIO
JKU3HEIESATEIIbHOCTHU
OpPTaHU3MOB.
Baxmneiimue
CBOMCTBA TOPMOHOB:
BBICOKAs
dbmznonornueckas
aKTUBHOCTD,
JIUCTAHIITMOHHOE
JielicTBUE, OBICTPOE
pa3pylieHne B
TKaHAX. OTaenpHbIe
MIpeACTaBUTEIIN
FOPMOHOB: MHCYJIUH
1 apeHavH.
IIpopunakruka
caxapHoro auaderta.
Ionamue o
CMepoUOHbIX 20PMOHAX
Ha npumepe noyo8blx
20PMOHO8.

Ha ocHoBe
MEXKIPEIMETHBIX
CBsA3eil ¢ Omonorucii
PAacKpvleamo
XUMHUYECKYIO TPUPOLY
TOPMOHOB U UX POJIb B
OopraHu3aluu
T'yMOpPaJIbHOU
peryJsinuu

eI TeNbHOCTH
opraHus3mMa 4eJjioBeKa.

PeryjasiTuBHbIE

1. ®opmynupoBaTh yueOHBIC
3a/1auy KaK MIard JOCTHKEHUS
IIOCTaBJICHHOM 1eJIH
NEeSTELHOCTH.

2. OTOéupaTh UHCTPYMEHTHI JIJIs

OLICHUBAHUS CBOEH
NEeSATEIbHOCTH, OCYILIECTBIIATh
CaMOKOHTPOJIb CBOEH
NEeSATEIbHOCTH.
IHo3HaBaTenbHbBIE
1. Ctpouts paccyxaeHue oT
00IIMX 3aKOHOMEPHOCTEH K
YaCTHBIM SIBJICHUSIM U OT
YACTHBIX SIBJICHUN K OOIIMM
3aKOHOMEPHOCTSIM.

2. CoznaBath BepOasIbHbIE,
BEILIECTBEHHBIE U
MH(OPMALIMOHHBIE MOJIENH C
BBIJICJICHHEM CYLIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA IS
ornpeaeneHus crnocoda pemeHus
3a/1a4yu B COOTBETCTBUU C
CUTYyalUE.
KoMMyHUKATHBHLBIE
1. KoppektHo u
apryMEHTHPOBAaHHO OTCTAWBAThH




32 JlexapcTsa. JlekapcTBeHHas Packpvisams ponn CBOIO TOUKY 3pCHHA, B
XUMUSI: OT JICKapCTB OT JIMCKYCCUU YMETh BBIJIBUTATh
ATPOXUMHUHU U (dbapmakoTepanuu 10 KOHTPAPTyMCHTBI,
dbapMakoTepanuu 10 XMMHUOTEPAIIHH. nepedpa3zupoBaTh CBOIO MBICITh
XUMHOTEPAIIUH. Oceausams HOPMBbI (B1aieHNE MEXaHU3MOM
AHTUOHMOTHUKHU U 3KOJIOIHYECKOTO U SKBUBAJICHTHBIX 3aM€EH ).
JIHUCOAKTEPHO3. 6e30IaACHOro 2. JloroBapuBaThCs
HapkoTtHueckue o6paleHus ¢ MIPUXOIUTH Kvo6meMy pelIeHuto
BEIIeCTRA. JIeKapCTBEHHBIMU B COBMECTHOM JCATEIBHOCTH, B
Hapkxomanus, 60ps6a penaparamu. TOM YHCJIC B CUTyaIluu
CHeH n dopmupoeams CTOJIKHOBCHHSI MHTECPECOB.
npoduirakTUKa. BHYTpPEHHEE JINYHOCTHDIE
JleMoHCTpaAM. yGexIICHUE O 1. BeImonHATh
JloManinss, 1abopaTopHasl | HENPHEMIEMOCTH CaAMOCTOATEIILHBIC TOCTYIIKA 1
1 aBTOMOOUIIbHAS J@aXke OLHOKPATHOIO JeiicTBUs (B TOM YHCIIe
aITCuUKU. [IPHUMEHEHHUS PYKOBOJISIIETO IJIaHa),
HapKOTHYECKUX MPUHUMATH OTBETCTBEHHOCTb 32
BEIIIECTB. WX Pe3yJbTaThI.
33 IMpakTH4eckas Pemenne IIpoBOMTE, PeryisiTuBHbIE:

paGora Ne 2 SKCTICPUMCHTATBHBIX HaGIIO AT 1 1. BeiiBurath Bepcuu perieHus

«Pacrno3HaBanue tactmace | Sa/1@" Ha paClosHaBaHne ONHKCHIBATH HPO6HGMEV'L O0CO3HABAaTh

1 BOIIOKOH. IUIACTMACC (MTOJMATHIICHA, | y i KOHEYHBIN pe3ynbTar.
MOJIMBUHUIXJIOPUJA, SKCTIEPUMEHT ISt Ilo3HaBaTe bHBIE:
(penomodopmansaeruTHOM e HTHhHKAIIT 1. CtpouTts paccyxaeHue Ha

) ¥ BOJIOKOH
(xJ10MYaTOOYyMaXKHOT O,
BHCKO3HOTI'O, all€TaTHOTO,
KarpoHOBOTO, U3
HaTypaJIbHOM IIEPCTU U
HaTypaJIbHOI'O IIEJIKA).

IJIacTMacc U BOJOKOH
C IOMOIIIBIO
KadeCTBECHHBIX
peaKkIum.

OCHOBE CPAaBHEHHS IIPEIMETOB U
SIBJICHUH, BBIJIEISAS IPH 3TOM
oO1e mpu3HaKH.
KoMMyHUKATHBHBIE:

1. Kputrnueckn OTHOCUTBHCS K
CBOEMY MHEHHUIO, C
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31.01

Pewenue 3a0au no
OpP2aHU4eCKOU XUMUU.

lloemopenue u
00006Wenue mamepuana
3a Kypc opeanuyecKou
xumuu. Pewenue 3aoau
Ha 861800 (opmyivl
Op2aHU4ecKo20
sewjecmaa no
NPOOYKMam c2opamus

U Macco8vimM O0JIAM
91eMEHMO8.

Paccmampusams
XumuuecKue peakyuu
KayecmeeHHo U
KOJUYECMBEeHHO C
NOMOWbIO PACUEemos.
Pewamo 3a0auu na
6618600 (opMyibl
OpP2aAHU4eCcKo20
seuecmeda no
NPOOYKMam c2opanusi u
MAccoBbiM 00IAM
2JIEMEHMNO8.

JIOCTOMHCTBOM IPU3HABAThH
OLIMOOYHOCTh CBOETO MHEHHUS
(ecyii OHO TaKOBO) U
KOPPEKTUPOBATh €T0
JIMYHOCTHBIE:

1. ITposiBASATH UHTEPECHI,
WHUILIMATUBBI U
TM0003HATENBHOCTD, YUYUTCS C
YETKOM OpraHu3alMei CBOeH
JIESITEIIbHOCTH.

2. lleneycTpeMJIeHHO U
HACTOWYMBO UJTH K
JOCTIDKSHUIO 1IeNICH,
MPOSIBIISATH TOTOBHOCTH K
MPEOJOJICHUIO TPYAHOCTEM.

Htoro: 34 yaca

TEMATUYECKOE IIJIAHWUPOBAHME. OBIIIAS XUMUS. BA30BbIN YPOBEHb. 11 KJIACC

(1 u B Hexemnto, Bcero 33, U3 HUX 24 — pe3epBHOE BPEMs])

N Tema. Ilnanupyemble pe3yJibTAThI
o
mIaH | ¢akr JleMOHCTpanys ONbITOB. OcHoBHoOe coiepkaHNe YpoOKa JInuyHOCTHBIE
n/n IIpenmeTHbIe
Hcnoas3osanue [HOP MeTanpeaMeTHble

TEMA 1. HEPUOJUYECKUI 3AKOH U CTPOEHUE ATOMA




OTKpBITHE
J. 1. MenneneeBbIM
Ilepuonuyueckoro 3akoHa.

Ilepuonuueckas cucrema

J. 1. Menneneena.
JdemoncTpauuu. Paznuynsie
dbopwmer [leproanaeckoit
CUCTEMBI XUMHUYECKUX
anemeHToB /. U.
Menpeneena.

IIpennocbUIKH OTKPBITHS
Ilepuoanueckoro 3akoHa.
Ilepevie nonvimku
K1accu@uxkayuu XumMuyeckux
anemenmos. CoepemenHbvie
npeo- cmaeieHust 0 6AdCHEUULUX
NOHS- MUAX XUMUL
OMHOCUMENbHAA AMOMHASA
macca, amom, MoaexKya.
Ilepuoanueckuii 3aKoH B
dhopmymuposke /. U.
Menneneesa. [lepnoanyHocTh B
W3MEHEHUU CBOWCTB
XUMHYECKHX JIEMEHTOB U UX
COEIMHEHU.

ITepuonuueckas cucrema
XUMHUYECKUX DIIEMEHTOB KaK
rpaduyueckoe oToOpakeHne
ITepuoauueckoro 3akoHa.
CTpyKTypa NEepuoIndecKOn

TabIMLBI KOPOTKOTO BapHaHTA.

[Tepuonas! (GonblKe U MabIe)
U TpyIIIbI (TJIaBHBIE U
mo6ounsie). [Iporuoctuaeckas
cujia ¥ 3HaUE€HUE
ITepuoanueckoro 3akoHa u
Ilepuonuueckoii cUCTEMBI.
3nauenue Ilepuoauueckoro
3akoHa u Ilepuonnyeckoi
CHUCTEMBI XUMHYECKHUX
anemeHToB 1. . Menneneena
JUISI pa3BUTHS HAYKU U
HOHUMAaHHWSA XUMHYECKON
KapTUHBI MUpA.

Xapaxkmepuzosamo
3JIEMEHTBI MaJIbIX
MEePHUOJIOB TI0 UX
MOJIOKEHUIO B
Ilepuonnueckoit
cucteme /. U.
Menneneena.

Jlasams onpeneneHust
BaXKHEHIIINX XUMHYECKUX
TIOHSATHH:

BEIIECTBO, XUMHUYECCKHM

9JICMCHT, aTOM, OTHOCHUTC/IbHAasA
aTOMHas Macca, U30TOIIBI.

Hasamw onpeneneHue

BUJIOB KJIaCCHU(UKAINHN:

€CTECTBCHHOM U
HCKYCCTBEHHOM.
Cozmanane Mmoaenei ¢
BBIJICJICHUEM
CYILIECTBEHHBIX
XapaKkTEepUCTUK
o0BbEKTa U UX
MpeACTaBICHUEM B
MNPOCTPAHCTBEHHO-
rpaduyeckoil mim
3HAKOBO-
CUMBOJIMYECKOM
opme.
IIpoenozuposams
CBOMCTBA XUMHYECCKHX
3JIEMEHTOB M X
COCIMHCHUI Ha OCHOBE
Ilepuoanueckoit
cuctemsl 1. Y.
Menneneena.
Koncrpyuposanue 11T
C MCHOJIE30BaHUEM
KapTOYeK.

PerviasTuBHbIe:

1. CraButh y4ucOHBIE 3aa9H HA
OCHOBE COOTHECEHHS TOTO0, YTO yXKE
M3BECTHO U YCBOCHO yUaIIUMCS, U
TOI'0, 4TO €III¢ HEU3BECTHO.

2. CaMOCTOSITENBEHO

0oOHapyXHuBaTh U HOPMyITUPOBATH
yUeOHYI0 IPOOIIEeMyY, ONIPEICIIATh
1IeTh Y9eOHO! AeSITeThbHOCTH.

Ilo3HaBaTeJbHbIC:

1. CaMOCTOSITENBHO BBIICIATH U
(bopMyIHpOBaTh MTO3HABATEIBHYIO
LETTb.

2. AHanM3UpOBaTh, CPABHUBATS,
KJIACCU(HUITPOBATH U 0000IIaTh
(haKThI U SABICHUSL.

KoMMyHUKATHBHBIE:

1. CaMoCTOSATENBHO
OpTraHu30BHIBATH YIeOHOE
B3aMMO/ICHCTBUE B TPYIIIC
(ompenensTh 00IIHE LENH,
pacnpeensTh pojH,
JIOTOBAPHUBATKCSI PYT C JAPYTOM U
T.0.).

JInuHoCTHBIE:

1. ®opmupoBaTh OTBETCTBEHHOE
OTHOIIEHHE K YYEHHIO.

2. ®opMupoBaHe yaeOHO-
MI03HAaBaTEIBHOIO HHTEPECa K
HOBOMY Y4eOHOMY MaTepHany u
crioco0aM perIeHnst HOBOM YacTHOM
3aJ]a4H.




Ctpoenue aToma.
[lepuonuyueckuii 3aK0H U
CTpOCHHE aToMa.

ATOM — cioHas
yactuna. Mcmopus
OMKpPbIMUs
97IeMEHMAPHBIX Yacmuy U
cmpoenusi amoma. S1npo
aToma: IpPOTOHBI U
HeuTpoHbl. 130TOTIHI.
Hzomonwr 6000pooa.
DJIEeKTPOHBHI,

KOPITy CKYJISIDHO-
BOJIHOBOHW AyaJlu3M.
CTpoeHue dJ1eKTpOHHOU
000JI0YKH.
DJIEKTPOHHBIA yPOBEHb.
BasieHTHBIE DJIEKTPOHBI.
OpOuranu: S- 1 p-.
Pacnpenenenue
3JIEKTPOHOB 10
SHEPreTUYeCKUM
YPOBHSIM U Op- OHTaISIM.
d-Dnemenmut.
DneKTpoHHAas
KOH(pUrypauus atoma

XUMHWYECKHUI DJIEMEHT.
Tpu popmynupoBku
Ilepuonuueckoro
3akona: /I. W.
Meuneineena,
COBpEMEHHas U
MIPUIHUHHO-
CJICACTBCHHAS,
CBSI3BIBAIOIIAs
NEepUOAUYHBIE
W3MEHEHUSI CBOMCTB
3JIEMEHTOB C
NEPUOAUYHOCTBIO B
W3MEHEHUHU BHEITHUX
3JIEKTPOHHBIX CTPYKTYP
HX aTOMOB.
dusznyeckuii CMBICHT

Ilpeocmasnsimo
CITIOKHOE CTPOCHUE
aToMa, COCTOSIIETO 13
si7Ipa U DJICKTPOHHOM
000JIOYKH.

Haxooumo
B3aUMOCBSI3U MEKTY
MMOJIOKEHUEM DIICMEHTA
B Ilepuoauueckoit
cucteme 1. W.
Menneneena u
CTPOCHHEM €T0 aToMa.
Cocmasnsamo
3JICKTPOHHBIC U
3JICKTPOHHO-
rpaduyeckue GopmMybl
aTOMOB S-, p- U
d-onemenmos.

Ilpeocmasnsamo
pa3BUTHE HAYUYHBIX
TEOPUH 110 CIUPAIN HA
OCHOBE TpeX
(hopmympoBok
Ilepunoanueckoro
3aKOHa.

Onucweleams CTpOEHUE
aToMma u CBOWCTBa
XUMHYECKUX
3JIEMEHTOB U UX
COE/IMHEHUN Ha OCHOBE
Ilepuoauueckoit
cuctemsl 1. 1.
Menpeneesa.

Ommnocumo xumuyeckue
9eMEeHMbL K MOMY UlU
UHOMY 2NEKMPOHHOMY
cemeticmay. Packpvisamo
0COOEHHOCMU CIMPOEH S
amomog d-21emenmos u

PeryjasiTuBHbIE
1.KoppeKkTupoBaTh NEATEIEHOCTD:
BHOCHTbH U3MCHEHUS B TIPOIIECC C
Y4€TOM BO3HHUKIIUX TPYAHOCTEH 1
OIITHOOK.

2. CocTaBIATh IUIaH OTBETA,
paboTtath ¢ TeKCTOM maparpada u
€ro KOMIIOHEHTaMHU;

3. ®opmynupoBaTh y4eOHYIO
3aJ1a4y Ha OCHOBE COOTHECEHUS
TOTO, YTO YK€ U3BECTHO yUaIIuMCH,
U TOT'0, YTO €IIl€ HE U3BECTHO.

Ilo3HaBaTeIbHbIE

1. YMeTh caMOCTOSITENILHO
MJIAHUPOBATH ITYTH TOCTHXKCHHUS
IeaeH, B TOM YHCie
aJbTepHATHBHEIE, OBJIAICHIEC
YMEHHEM COTIOCTABIISATh
SKCIIEPUMEHTAIILHBIE U
TEOPETUIECKHE 3HAHUS C
00BEKTUBHBIMU PEATHSIMHU KU3HU.

2. Ucnonp3oBaTh pueMbl paOOTHI €
nHpOopMaIuei (morck u oToop
HCTOYHUKOB HEOOXOIUMOM
UH(POPMaLUH, CUCTEMAaTH3aIHs
nH(pOpMAITUH).

KoMMYHHMKATHBHBIE

1. BiazeTs MOHOJIOTMYECKOU U
JMaoruyeckoi hopMaMu peuu B
COOTBETCTBUH C HOPMaMH POJTHOTO
SI3bIKA; BBIPAXKAaTh CBOU MBICIIU C
JIOCTaTOYHOM IOTHOTOM U
TOYHOCTHIO;

2. ®opMupOBaHNE YMEHHS
paboTaTh B mmapax, OTBE4aTh Ha
BOIIPOCHI YUUTEISI, YMEHHE
KCII0JIb30BAaTh XMMHUYECKHI SI3BIK,




MMOPSIAKOBOTO HOMEpa
3JIEMEHTa, HOMepa Iepuojia u
HOMeEpa IPYIIbIL.
IleprogUIHOCTD U3MECHCHHUS
CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00Pa30BaHHBIX
WMH MPOCTHIX M CIIOKHBIX
BEMISCTB B IIEPUOIAX U
rpymnnax. DJIeKTpOHHBIE
cemeiictBa. Ocobennocmu
cmpoeHuUst Amomos
d-onemenmos. Cemeticmeo f-
JJIEMCHTOB.

f-onemenmos.

yMeHue paboTaTh ¢ XUMHUYECKON
MOCY 0.

3. ®opMupOBaHUE YMECHHS
CIIyIIATh YYUTEIIS], BECTH JAUANIOT C
YUUTENIEM U IPYTHUMH YUaIIMMHUCH.

JInyHOCTHBIE

1. IlposBAsTH OTBETCTBEHHOE
OTHOIICHHE K 00yUEeHHIO,
YBaKUTEIHHOE OTHOLLICHUE K
CTapIIUM M MJIAAIINM TOBAPUIIAM;
0CO3HaBAaTh IICHHOCTH 3I0POBOTO U
6e3omacHoro obpasa JKU3HU.

TEMA 2. CTPOEHUE BEIIECTBA

KoBanenTHast xummudeckas
cBs3b. JleMOHCTpauU.
Komnekuus BemiecTs ¢
KOBAJIEHTHBIM THIIOM
XUMHWYECKOMN CBS3H.

bnaroponusie rassi,
MpUYNHA UX
CYIIIECTBOBAHUS B
aTOMapHOM COCTOSTHUM.
KoBanenTHas cBs3b Kak
CBsI3b, BOZHHUKAIOMIAS 3a
cdeT 00pa3oBaHUS
00X BIIEKTPOHHBIX
rap nymem nepexkpbl8ansl
9AEKMPOHHBIX OpOUumanel.
KpaTHocTh KOBaJIeHTHOM
cBsi3u. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN
MEXaHU3MBI
oOpa3oBaHus
KOBaJIECHTHOM CBSI3U.
DNEeKTPOOTPULIATEIBHOCT
b (D0). Kitaccuduranms
KOBaJIEHTHBIX CBsI3€ii: MO
20 (momsipHas u
HeroJsipHast). Jlumoinmn.
3aKOH ITOCTOSTHCTBA
coCTaBa JjIs BEIIIECTB

OOBSICHSITH HHEPTHEIS
CBOIiCTBa OJIArOPOIHBIX
razoB 0COOEHHOCTSIMU
CTPOCHUS UX aToOMa.
Xapakrepus3oBaTb
KOBAJICHTHYIO CBSI3b
KakK CBS3b,
BO3HHUKAIONIYIO 33 CUET
o0pa3oBaHUs 00IUX
SJIEKTPOHHBIX ITap
nymemmnepekpul8anus
9/1eKMPOHHBIX
opbumanei.
Knaccuduuuponars
KOBJIEHTHBIE CBSI3U MO
pa3HBIM OCHOBAHMSIM.
YcraHaBauBaTh
3aBUCHMOCTh MEXIY
TUIIOM XUMHYECKOU
CBSI3U, TUIIOM
KpPUCTAJINYECKOU
peueTku

" GU3NIECKUMHU

PeryasiTuBHbIE:

1. [lnanupoBanue y4eOHOTO
COTPYJIHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMHM — ONIPEICIICHUE
1end, QyHKIHA y9aCTHUKOB,
CHoCcOo00B B3aMMOJCHCTBHUS.

ITo3HaBaTeJbHbIE:

1. OBnagcHUE OCHOBAMH
XUMHUYECKOU IPaMOTHOCTH:
CITOCOOHOCTHIO aHATTU3UPOBATH H
00BEKTHUBHO OICHUBATH
JKU3HCHHBIC CUTYAIlUU, CBI3aHHBIC
C XMMHEH, HaBbIKaMU 0€30I1aCHOT0
oOpallieHus ¢ BemeCTBAMH,
HCIIOJIb3YEMbIMU B IIOBCEAHEBHOMN
JKU3HH.

KoMMyHMKATHBHBIE:

1. YyacTBOBAaThH B KOJJICKTHBHOM
00CYXXICHUH ITPOOIIEM,
HHTETPUPOBATHCS B FPYIIITY
CBEPCTHHUKOB U CTPOUTH
MPOAYKTUBHOE B3aUMOJIENCTBUE U




MOJIEKYJISIPHOTO
CTpOCHUSI.

CBOMCTBaMH BEIIIECTB.

COTPYTHUYECTBO CO CBEPCTHUKAMH
Y B3POCJIBIMH.

JIMYHOCTHBIE:

1. YuureiBaTh pa3Hble MHEHHS U
WHTEpECHl 1 000CHOBBIBAThH
COOCTBEHHYIO MO3HUITHIO.

HMonHas xumMuueckas CBsI3b.

Jemonctpamun. OOpasibl
MHHEPaJIOB U BEIIECTB C
WOHHBIM THUIIOM CBSI3H:
OKCH/JIa KaJIBITUSL,
pa3IMYHBIX COJIEH, TBEPIBIX
mieJIouei, rajinTa,
KaJIbI[ATA.

Honsl 1 ux
KJaccuuKanusi: mo
3apsaay (aHUOHBI U
KaTHUOHBI), TI0 COCTaBY
(TIpocTBIE U CIIOKHBIE).
Cxema oOpa3oBaHUs
HOHHOMU CBSI3U.
Dopmyrvhas eOuHuya.
OmnocumenvHocmb
Knaccugpuxayuu
XUMUYECKUX C8s3€el Ha
UOHHbBLE U KOBANCHMHbLE
nOJISIPHbIE.

Xapaxkmepuzosamo
HOHHYIO CBSI3b KaK
CBsI3b, BOZHUKAIOIIYIO
IMyTEeM OTJa4yu WU
npueMa 3J1eKTPOHOB.
Knaccuguyuposams
HWOHBI TI0 pa3HBIM
OCHOBaHHSIM.
Yemanasnusame
3aBUCHUMOCTDH MEXKTY
THUTIOM XUMHYCCKOM
CBSI3H, TUIIOM
KPUCTAJLJINYECKOU
peueTku u
(pmznaecknmMu
CBOMCTBaMHU BEIIECTB.

Meraniabl U CIIaBbI.
MeTramnudgeckas
XHUMHYECKasl CBS3b.
Hemonctpanuu. Komiexius
MeTamioB. Koimrekuus
CILIABOB.

O6mue pusndeckne
CBOMCTBA METAJJIOB:
3JIEKTPOIIPOBOJIHOCTb,
MPOYHOCTb,
TETUIONPOBOIHOCTb,
METaJUIMYECKUN OJIECK,
JIaCTUYHOCTh. Cniaswl
yepHovle U Yysemmoie.
Cmany, yyeyn. Jlamyno,
OpOH3A, MeNbLXUOD.
Meranmmmyueckas CBSI3b.
Basucumocms
9IeKMPONPOBOOHOCHIU
Memannioe om
memnepamypbi.

Xapaxmepuzosamo
METaJUTUYECKYIO CBS3b
KaK CBS3b MEXKJIy aTOM-
HOHAa- MU B MeTajJIax U
cIiaBax MmocpeCTBOM
0000IIECTBIIEHHBIX
BaJIEHTHBIX
3JICKTPOHOB.
ObvacHams eTUHYIO
MPUPOSY XUMHUYSCKUX
CBSI3CH.
Yemanasnusame
3aBUCHUMOCTH MEXKIY
THUIIOM XUMHUYECKOHN
CBSI3H, TUIIOM
KPUCTAJLJINYECKOU
peuieTKu u

PeryjasiTuBHbIE:

1. CaMoCTOSTENFHO aHAIM3UPOBATH
YCIIOBUS

JIOCTYKECHUS 11eJTH Ha OCHOBE y4€Ta
BBIJIETICHHBIX yUUTEIEM
OPUEHTHUPOB JICHCTBUS B HOBOM
y4eOHOM MaTepuae.
Ilo3HaBaTebHBIE:

1. Co3gaBath #

MpeoOpa3oBEIBATh MOJICIH U
CXEMBI JIJIS pelIeHus 3a1ad.

2. O000mmAaTh MOHATHS —
OCYIIIECTBIISATh JIOTUYECKYIO
OTIepAINIO TIepeXo/ia OT

BHJIOBBIX ITPU3HAKOB K

POJIOBOMY TTOHSITHIO.

KoMMYHHKATHBHBIE:

1. AgexBaTHO HCIIOJIB30BATH
peveBbIe CPEICTBA IS PEIICHHS
Pa3IUYHBIX KOMMYHHUKATHBHBIX
3a/1a4; BIaACTh YCTHOU U
MUChMEHHOHN PeUbi0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE,

JINYHOCTHBIE:

1. ®opMupOBaTH PKOIIOTUIECKOE
MBIIIJICHUC . YMCHI/IG OLICHHUBATH
CBOIO ICATCIIBHOCTDb U HOCTyHKI/I
JIPYTUX JIOJIEU C TOUKH 3PEHUS
COXpaHEHUs OKPYKAIOIMIEH CPeIbI.




(uznueckuMu
CBOMCTBAMU BEIIECTB.

ArperaTHble COCTOSTHUSA
BeulecTBa. Bogopoanas
CBsi3b. JleMoHCTpauum.

Bosronka nona. Mogeins
MOJISIpHOTO 0O0beMa

Fa3006p33HBIX BCIICCTB.

[Monyuenue u
pacrio3HaBaHUE I'a30B:
YIJIEKHCIIOrO rasa,
BOJIOpOJ1a, KHUCI0POa,
aMMUaKa, Smuiend,
ayemunena.

ArperaTHbIe COCTOSHUS
BEllleCTBA Ha IIpUMepe
BOJABI. 3aKOH ABOTaIpO.
ITepexons! BemecTa u3
OJITHOTO arperaTHoOTo
COCTOSTHHUSI B IPYTOE.
Banoepsaanvcoso
83aumooeticmsue.
MexMonekysipHas
BOJOPOJIHAS CBSI3b.
Mexanusm ee
oOpa3oBaHus Ha
MpUMEPE BOJIbI
UCNUpmMOos.

CBolicTBa BEIIECTB C
9TUM THUIIOM CBSI3H.
AHoOMaJlbHBbIE CBOUCTBA
BOJIbI, OOYCIJIOBJICHHBIE
MEKMOJIEKYJISIPHOM
BOJOPOJIHOM CBSI3BIO.
Hcnonvzosarnue 600wt 6
ovimy u Ha
npouszsoocmeae.

XapakTepHu3oBaTh
0COOCHHOCTH
arperaTHOTrO COCTOSIHUS
BEIIECTB

Ha OCHOBE
MOJIEKYJISPHO-
KUHETHYECKUX
MPEJICTABJICHUM.

YcranaBauBaTh
MEXIIPEIMETHBIE CBSI3U
¢ ¢pu3uKoi Ha ATOH
OCHOBE.
YcranaBaIuBaTh
MEXIIPEIMETHBIE CBSI3U
c Ouoorueii Ha OCHOBE
paccMoOTpeHUsI
NPUPOALI BOTOPOIHOMU
CBSI3U U €€ POJIU B
OpraHu3aly KUBOU
MaTepuu.

PeryasiTuBHble:

1. BHOCUTH HEOOXOAUMBIE
KOPPEKTHBHI B AEHCTBHE TIOCIIE €TI0
3aBEpLLICHHS Ha OCHOBE €r0 OLIEHKU
U y4yeTa XxapakTepa CAeTaHHbIX
OIHUOOK.

2. OcymiecTBIsATh
KOHCTaTUPYIOIIMH U
MPEIBOCXUIIAIOIINI KOHTPOJIb 110
pe3ybTaTy | Mo Cocoly
JIEUCTBHUSI; aKTyaJIbHBII KOHTPOJIb
Ha YpOBHE MPOU3BOJIEHOTO.

3. BeiaBuraTe BEpCUU pELICHUS
po0JeMbl, 0CO3HABATh KOHEUHBIN
pe3yJibTaT, BEIOUpaTh U3
MPEJIOKEHHBIX U HCKATh
CaMOCTOSITENILHO CPEJICTBA
JIOCTHXKEHHMSI LIEIH.

Ilo3HaBaTeJbHBIE:

1. ®opmupoBaTh yCTOHUMBBIN
y4eOHO-TI03HABATENILHOTO HHTEPEC
K HOBBIM OOIIMM criocobam




BuyTpumosnekyasapHas
BOJIOpOJHAs CBs3b. Ee
3HAYeHUe 8 OPpeAHU3AYUU
CMPYKMYPbl HCUSHEHHO
BAJICHBIX OPAHUYECKUX

sewecms.
Tumnsl KpUCTaAININYECKUX IousTue o Knaccuguyuposams
perieTok. /leMOHCTpANMH. KpHCTaHHH‘fI?CKHX TBEp/Ible BEMIECTBA HA
Mogenu KpUcTaiudecKuX peleTKax. 1 HIbl KPHCTAITTHYECKHE U
pELIETOK pa3IMYHbIX THIIOB. KpHCTALTTHICCKHX amopdHEIe.

[IprMepbI BEIecTs ¢ pCIICTOK: HOHHA, Vemanaenusamo

HUOHHOM, aTOMHOM,
MOJIEKYJISIPHOI U
METAJUTNYECKON
KPHUCTAJUIMYECKUMU
pemerkamu. JlabopaTtopHsie
onbIThl. 1. Onpenenenue
CBOMCTB HEKOTOPBIX
BEILIECTB HA OCHOBE THUIIA

KPUCTALUIMYECKON PEIIETKHU.

2. O3HaKOMIJICHHE C
KOJUIEKIIMEH TTOJTUMEPOB:
JacTMacc U BOJIOKOH, U
U3JIEJIUN U3 HUX.

MOJIEKYyJIsIpHasi, aTOMHasl,
MeTaJuTnyecKas.
XapakTtepHsble
(uznueckue cBolicTBa
BEILIECTB,
00yCIIOBIIEHHBIE TUTIOM
KPUCTAJUINYECKOU
pelIeTKH.
IIporunosupoBanue
CBOMCTB BEILECTB 10
TUIy KPUCTAJUIMYECKOHN
pemeTku u obpatHas
3aga4da. AJUI0Tponus,
00yCJIOBJICHHAs! TUIIOM
KPHUCTAJLUIMYECKOU
pELIETKH.
XapaxmepHuvle 6u0bl
KPUCMANIUYECKUX
Ppeuemox Memanios.
AmMopdHble BelecTna, ux
OmaAuUNUmMenbHule
ceoticmaa.

3aBUCHUMOCTH MEXKIY
THUIIOM XUMHYECKOM
CBSI3U, TUIIOM
KPUCTAJUIMYECKOMI
peueTku u
(uznuecknmMu
CBOMCTBaMH BEIIICCTB.
Oo0vsacHuamos IBIEHUE
AJUTOTPOTIHH.
HUnnrocmpuposams 310
SIBIICHUE Pa3INYHBIMH
MpUMEpPaMU.

pelieHus 3aaad.
2. ®opMupoBaTH YMEHUS
YCTaHaBIUBATh CBS3U MEXKIY
peaabrHO HAOII0JacMBIMHI
XUMHYCECKUMU SBJICHUSAMU H
MPOIIECCaMHU, IPOUCXOIAIIMMHU B
MUKPOMHPE, OOBACHATH IPHINHBI
MHOT000pasusi BEIIECTB,
3aBUCHMOCTh UX CBOWCTB OT
COCTaBa M CTPOCHUS, a TaKXKe
3aBHCHMOCTbH ITPIMEHEHUS BEIIECTB
OT UX CBOMCTB.

KoMMyHUKATHBHBIE:

1. ApryMeHTHPOBaTH CBOIO
MO3UIINIO ¥ KOOPAMHUPOBATH €€ C
MTO3UIVSIMH TTAPTHEPOB B
COTPYTHUYECTBE TIPH BBIPAOOTKE
00IIIero pelIeHrs B COBMECTHOU
JIeSTEIIEHOCTH.

2. ADIeKBaTHO UCTIOJIH30BATh
peUeBbIE CPEACTBA IS PELICHHS
Pa3IMYHBIX KOMMYHHUKATHBHBIX
3aJ1a4; BIIAJIeTh YCTHOW U
[IACbMEHHOM PEYbI0; CTPOUTH
MOHOJIOTMUECKOE KOHTEKCTHOE
BBICKa3bIBAaHUE_

JIMYHOCTHBIE:

1. VMeTh o1leHMBaTh NPaBUIBHOCTh
BEITIOJTHEHHS y4eOHOH 3a/1a4H,
coOCTBEHHBIE BO3MOXKHOCTH €6
pEIICHuS.

2.AHaM3UPOBATh SMOIIMOHAJILHBIC
COCTOSTHUSI, TTOJTyYE€HHBIC OT
yCHenHo! (HeyCIenHOH)
JIEATSIIbHOCTH, OLIEHUBATh UX
BIIUSHYE HA HACTPOCHHUE YEIOBEKA.




YucThie BENISCTBA U CMECH.
Jemoncrpauun. O6pasibl
MHHEPaJI0B U TOPHBIX
mmopox. O6pas3isl
OUYMILIEHHOM caxapo3bl U
HepapUHUPOBAHHOTO
KPHUCTAJUTMIECKOTO caxapa,
COJIepIKaIIeTro TPUMECH.
Jucmunnsayus 600b1 Kak
Cnocob oyucmKu om
npumeceti. JlabopaTopHbie
onbITHI. 3. XKeCTKOCTEH BOBI.
YcTpaHeHue KECTKOCTHU
BOIEI. 4. O3HAKOMJICHHE C
MI/IHCpaJ'II)HI)IMI/I BOJaMMU.

Otiauuune cMeceil oT
XUMHYCCKUX
COCIMHCHUI.
I"'omorennsie u
r€TEpPOreHHbIE CMECH.
MaccoBas 1 o0beMHast
0JIM KOMIIOHEHTA B
CMECH.

ITpumecu. Biusinue
IIpUMECE Ha CBOMCTBA
BeniecTB. MaccoBas u
o0beMHasl 10JI1
IIPUMECEH.
Knaccuguxayus
XUMUYECKUX 8eulecme no
cmenenu Yucmomel.

Haxooums oTnnyus
cMecel OT XUMHYECKHX
COCIMHCHUM.
Ompasicamsb COCTaB
cMecel ¢ MOMOMIBIO
HOHSTUS

«IOJIsT» MaccoBas U
o0beMHasl.
Ilpouszeodums pacdeTsl
C UCIIOIb30BAaHUEM
3TOTrO IMOHATHSL.
Yemanasnusame
3aBUCUMOCTh MEX]TY
pa3iuyuusiMu B
(pmzngecknx cBolicTBax
KOMIIOHEHTOB CMECEU U
criocobamMu ux
pasneneHus.

PeryasiTuBHbIe:

1. [InanupoBath CBOU AEHCTBUS B
COOTBETCTBHH C ITOCTaBJIEHHOMN
3aa4ell U yCIOBUSIMU €€
peanuzanuu.

Ilo3HaBaTeJbHbIE:

1. OcymecTBasATH BEIOOP
HanbOoiree A((HEeKTUBHBIX
CHOCOOOB pelIeHus 3a1a4

B 3aBUCHMOCTHU OT

KOHKPETHBIX YCIOBHM.

2. CTpouTh 10Ka3aTenbCTBa B
OTHOILECHUH BBIABUHYTHIX THIIOTE3
1 GOpMYyITUPOBAHUE BHIBOJOB.
KomMmyHuKkaTuBHbIE:

1. CoBepiieHCTBOBATh YMEHUE
JIOTOBAapUBATHCS U MIPUXOJUTh K
001IIeMy PELICHUIO B COBMECTHOM
JeSITeTbHOCTH.

JInyHOCTHBIE:

1. ®opmupoBaTh BEIPAKEHHYIO
YCTOMUYMBYIO Y4eOHO-
MO3HABATENbHYIO0 MOTHBALIUIO
YUEHHSL.

Hucnepcubie CHCTEMBI.
JleMoHCTpanuu. Obpasywi
DPa3NIUYHBIX oucnepcHvix
cucmem’ IMyIbCUll, CYCHEH3UU,
asposonu,  eemu U 307U.
Ionyuenue  Komiouod-  Hoeo
pacmeopa u3 xaopuoa sxceiesa
(). Koazynayus nonyyennoeo
pacmeopa. Sgpgexm Tundans.

JlaGopaTopHbIe ONBITHI. O.
Osnaxomnernue c ()MCl’lepCHblMM
cucmemamul.

ITonsiTue 0 nUCHIEPCHBIX
cucremax. JlucrnepcHas
(haza u qucriepcuoHHas
cpena. Kimaccudukanms
JIMCTIEPCHBIX CUCTEM B
3aBHCUMOCTH OT
arperaTHOTO COCTOSTHUSA
JUCTIEpCHOM (a3bl U
JIUCTIEPCUOHHOM Cpebl.
l'omorennsie u
TeTepOoTreHHbIE
JIUCTIEPCHBIE CUCTEMBI.
I'pyboaucniepcHbie
CHCTEMBI: SMYJIbCHH,
CYCIICH3HH, a3PO30JIH; UX
MIPEJICTABUTENHN U

Xapaxmepuzosamo
pa3IuYHbIe THITBI
JMCTIEPCHBIX CHCTEM Ha
OCHOBE arperaTHoro
COCTOSIHUS TUCIICPCHOM
(ha3bl ¥ TUCTIEPCUOHHOM
cpefpl. Packpuléams poib
Pa3UYHBIX TUIOB
JIUCTIEPCHBIX CUCTEM

B JKM3HHU [IPUPOABI U
oO1mecTBa.

PeryasiTuBHble:

1. BHOCUTH HEOOXOIUMBIE
KOPPEKTHBHI B AEHCTBHE TIOCIIE €TI0
3aBEpILICHHS Ha OCHOBE €r0 OLIEHKU
W ydeTa xapakrepa cJelaHHbIX
OIIMNOOK.

2. OcymiecTBIsATh
KOHCTaTHUPYIOIIMH U
MPEIBOCXUIAIONIAN KOHTPOJIb TI0
pe3ybTaTy | Mo Cocoly
JIEWCTBHUSI; AKTYaJIbHbBII KOHTPOJIb
Ha YpOBHE TIPOU3BOJIEHOTO.

3. BeiiBUraTh BEpCUM peILICHUS
po0JeMbl, 0CO3HABAaTh KOHEUHBIN
pe3yJibTaT, BEIOUpaTh U3
MPEJVIOKEHHBIX W UCKATh




3HAYEHHE.
ToHKOAMCTIEPCHBIC
CHUCTEMBI: TEJIU U 30J11; UX
MPEICTaBUTENHN U
sHauenue. Komtonanere
CHCTEMBI, UX OTIUYHS OT
HUCTHHHBIX PaCTBOPOB.
Odbdexr Tuagans. 'emn:
MHIIEBBIE,
KOCMETHYECKHUE,
MEIULIMHCKHE,
OMOJIOTHYECKHUE U
MHUHEpaIbHBIC; UX
IPEICTABUTEIIN U
3HAYEHNUE.

[Nonyuenue, coOupanue IIpoBoauTs,
10 MpakTuueckas padora Ne 1 pacIrio3HaBaHUE ra3oB: Ha0I0aTh U
1. BOJIOpOJa, KUCIIOpOoAa, OIIUCHIBATH
YIJIEKHCIIOTO Ta3a, XUMUYECKUH
aMMUaKa, 3muieHd, SKCIIEPUMEHT IO
ayemunena. MOJIyYCHHIO,
coOupaHuo u
pacrno3HaBaHUIO T'a30B.
11

[ToBTOpEeHUEe 1 0000mIEHNE
TeM «CTpoeHue aToMay

n «CTpoeHue BeIeCTBaY,
MMOJArOTOBKA K KOHTPOJBbHOM
paboTte

O6001AaTh MOHATHS «S-OpOUTAIIBY, «P-0pOHUTAIbY, «d-

opoumanvy,

«KOBAJICHTHAsA HCIIOJIApHAasA CBA3b», KKOBAJICHTHAsA

noJIsIpHAaA CBA3b», KMOHHAsA CBA3b», KBOAOPOAHAA CBA3L»,

KMCETAJINYCCKasA CBA3b», KMOHHAA KpUCTAJLJIMYCCKAaA
peuI€TKa», «KaTOMHas KpUCTAINIMYCCKasd pCuICTKa»,
«MOJICKYJIApHAada KpUCTAININYCCKasa peIcTKa»,
KMCTAJUINYCCKAasA KpUCTAJINICCKasd PCUICTKA».
OI‘paHI/I‘-II/IBaTB IIOHATHA «KXUMHYCCKasA CBA3b»,

(KKPpHUCTAIIIMYCCKas PCIICTKa».

CaMOCTOATEIIBHO CPEACTBa
JOCTHIKCHUS ILICTIN.

Ilo3HaBaTe/IbHbIE:

1. ®opmMupoBaTh yCTOHUMBBIN
y4eOHO-TI03HABATEIIBHOTO HHTEPEC
K HOBBIM OOIINM CIToco6am
peuieHus 3a1ad.

2. ®opMupOBaTh YMEHUS
YCTaHABJIUBATh CBA3U MEXIY
peaabrHO HAOII0JaCMBIMHE
XUMUYECKUMU SIBICHUSMHU U
MIPOIIECCAMH, TTPOUCXOIAIIUMU B
MUKPOMHPE, OOBACHITH IPHINHBI
MHOT000pa3us BEIIECTB,
3aBUCHUMOCTb UX CBOMCTB OT
COCTaBa U CTPOECHUS], a TAKIKE
3aBUCUMOCTb IPYMEHEHHUS BEILIECTB
OT UX CBOMCTB.

KoMMyHHKATHBHBIE:

1. ApryMeHTHPOBaTh CBOIO
TIO3UIIAIO ¥ KOOPJAUHHUPOBATH €€ C
MTO3UIVSIMH TTAPTHEPOB B
COTPYJHUYECTBE TP BRIPAOOTKE
00IIIero pelIeHrs B COBMECTHOU
JIeSATEIIEHOCTH.

2. AJIeKBaTHO UCIIOJIH30BATh
pedeBbIe CPEACTBA IS PEIICHUS
Pa3IUYHBIX KOMMYHHUKATHBHBIX
3aJ1a4; BIIAJeTh YCTHOW U
[ICbMEHHOM PEYbI0; CTPOUTH
MOHOJIOTHIECKOE KOHTEKCTHOE
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KonTpoasHas padora Ne 1
o temaM «CtpoeHue
atoMa» U «CTpocHHE
BEIIESCTBAY.

OmHCHIBATh U XapaKTEPU30BATh CTPYKTYPY TaOIHUIIBI
«ITepunoauueckas cucTreMa XUMHUYECKHX JIEMEHTOB

J. 1. Mennaeneepa» (kopotkas ¢popma) [IpoBoauthb
pediiekcHio COOCTBEHHBIX JOCTHXKECHUN B TO3HAHUH
CTPOCHUS aTOMa U CTPOCHHUS BEIIeCTBa. AHAITU3UPOBATH
pe3yabTaThl KOHTPOJIBLHOH pabOTHI M BEICTPAUBATh My TH
JIOCTHIKCHUS JKEIaeMOTO YPOBHSI yCITCIITHOCTH.

BBICKA3bIBaHUE_

JInyHOCTHBIE:

1. YMmeTh ouleHUBaTh NPaBWILHOCTD
BBINOJIHEHUS y4eOHOH 3a/1a4H,
COOCTBEHHBIE BOBMOKHOCTH €€
peuieHus.

2.AHaM3MPOBATH YMOLIMOHATIBHBIC
COCTOSTHUSL, ITOJTyYEHHBIE OT
yCIeIHON (HeyCIeHOoN)
JIeATEIBHOCTH, OLIEHUBATh UX
BIIMSIHME HA HACTPOCHHUE YEIIOBEKA.

TEMA 3. SJIEKTPOJIMUTUYECKA A JUCCOLMALTIA

13

PactBopsl. lemoHcTpanum.
Paznnunas pacTBOpUMOCTH
BEIIECTB B BOJIC M MHBIX
pacTBopuTensax. Mizamenenune

OKp CKH BELIeCTBa NPHU

Mepexo/ie U3 TBEPAOTO
COCTOSIHHS B pacTBOP

(ma mpumepe cynbdara meau (1),
xyopuna kodanbta (I1)).

PacTBOpBHI Kak
TOMOI'CHHBIC CUCTEMBI.
Pacmeopenue kax
Puszuxo- xumuyeckuil
npoyecc. Poiib BOObI B
MPOIIECCE PACTBOPCHHUS
BEIILIECTB.

PacTBOpUMOCTS 1
KiaccupuKarus

BEMIECTB 10 dTOMY
MPU3HAKY:

pacTBOpUMBIE,
MaJIOPaCTBOPUMBIC U
HEPacTBOPUMBIE.
MaccosBas nomins
BEIIECTBA B pacTBOPE.
Monsapras konyenmpayus eeuje-
cmea. Omauyque ceolcme
pacmeo- pa om ceoticma
YUCMO20 pacmeo- pumes u
PACMBOPEHHO20 Belje- CMEd.
Munepanvhoie 600bl Kak
npupooHvle pacmeaopul.

Onpeodensimeb OHITHS
«pacTBOPBI» U
«pacTBOPUMOCTHY.
Knraccuguyuposams Beniecta
10 IPU3HAKY PACTBOPUMOCTH.
Ompasicamsb cOCTaB pacTBOpaA C
IOMOIIBIO IIOHITUHU «MaccoBast
JIOJIs1 BEILIECTBA B PacTBOPE» U
«MOAAPHASL KOHYEHMPayusl
geulecmasa.

PeryiasiTuBHBIE:

1. [TnanupoBath CBOU ACHCTBUS B
COOTBETCTBHH C IIOCTaBICHHOU
3aa4el U yCIOBUSIMU €€
peanuzanuu.

Ilo3HaBaTeJbHbIC:

1. OcymecTBisITh CpaBHEHHE,
KJIacCU(UKAIIHIO, CAMOCTOSATEILHO
BBIOMpAsi OCHOBAHUS U KPUTEPHUH
JUTSl YKA3aHHBIX JIOTHYECKUX
onepanui.

2. CTpouTh JIOTHYECKOE
paccyXIeHHUE, BKIIOYAIOIIee
YCTaHOBJIEHHE TPUYMHHO-
CIIEZICTBEHHBIX CBS3EH.
KoMMyHHKaTHBHBIE:

1. Pa3BuBaTs yMeHUE IPOIYKTUBHO
paszperiats KOHQJIMKTHI HA OCHOBE
y4eTa HHTEPECOB U MO3ULIMI BCEX
€ro Y4aCTHUKOB.

JInuHoCTHBIE:

1. ®opmupoBaTh BEIPAKEHHYIO
YCTOMYHMBYIO Y4eOHO-
MMO3HABAaTEIbHYI0 MOTHBALIUIO
YUEeHusl.
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DJIEeKTPOJUTHI U
HEDJICKTPOJIUTHI.
JdemoncTpanuu. O0pa3Iist
BEIIIECTB-3JICKTPOJIUTOB U
HEDJICKTPOJIUTOB.
Hccnenoanue
DIIEKTPUUYECKOU
MPOBOJIMMOCTH PACTBOPOB
3JIEKTPOJIUTOB U
HEDJICKTPOITUTOB.
3aBUCUMOCTb CTCIICHU
AIIEKTPOJTUTHYCCKOMN
JIUCCOITHAITAHN OT
KOHIICHTpAIMH BEIIECTBA B
pacTBope

[Tonsarue 06
DIEKTPOIUTAX U
HE3JICKTPOJINTAX.
OCHOBHBIE TTOJIOKECHUS
Teopun
AJICKTPOIUTUYSCKOMN
JIUCCOIIMAITUH.
Mexanusm ouccoyuayuu
seuyecms.
Onexmponumuueckas
ouccoyuayus Kax
pe3yibmam 2uopamayul
9NEKMPOAUMNA.
Cmynenuamas
ouccoyuayus
anekmpoaumos. CTerneHpb
BIIEKTPOJIUTUYECKOUN
JICCOIINAITUH.

CuibHBIE U cl1a0bIe

Onpeoensimsb MOHSATHS
«IIEKTPOITUTHDY,
«HEDJICKTPOJIUTHD,
«IIIEKTPOIUTUUCCKAS
JTUCCOITHATIHSD.
Dopmynuposams
OCHOBHBI€ TTOJIOKEHUS
TEOpHUH
DJICKTPOJIUTUYECKOM
JIUCCOLIMALINU.
Xapaxmepuszosamuw
ciocoOHOCTH
3JIEKTPOJINTA K
JIUCCOIMAllMY Ha OCHOBE
CTEIIeHHU
3JIEKTPOJUTHUYECKOU
JIUCCOIIUALINU.

3anucvieamv ypaBHEHUS
3JIEKTPOJIUTUYECKOU

AIIEKTPOJTUTHI. JUCCOIHAIINH, 8 MOM

VYpaBHeHUs uucine

AIIEKTPOTUTUICCKOMN u cmynenuamo.

JIUCCOIIHAIINH. Habnrwoams u

Ilonsitue o cpene ONUCHLEANS

pacTBopoB (pH cpeow). JIEMOHCTPAIMOHHBIN
XUMHWYECKUU
AOKCTIEPUMEHT.

15 KucnoTsl B cBeTE TEOpUH OnpeneneHue KUCioT B Xapaxmepuszosamuw
AIIEKTPOITUTHIECKOH CBETE TEOPUU KHCJIOTHI B CBETE TCOPUH
JOUCCOITHMAITNH. AJIEKTPOJIUTUYECKON BJIEKTPOJIUTUYECKOM
JemoHcTpannu. Pazoasnenue nuccoruanuu. Okpacka JAMCCOIMAIIUU.

KOHIIEHTPUPOBAHHOM CEpHOU
KUCIOTHL. Obyenusanie
caxapa u yeanono3ol,
KOHYEeHMpPUpOBAHHOU CepHOll
Kuciomou. Bzaumooeticmeue
KOHYEHMPUPOBAHHOU U
pazbasienHoll a30muol

WHJIUKATOPOB B
pacTBOpax KHUCJIOT.
O01me XUMHUYECKUE
CBOMCTBa
HEOPraHUYECKUX U
OpPraHUYEeCKUX KUCJIOT
B CBETE MOJICKYJISPHBIX

Pasnuuamos oOl1iiee,
0COOEHHOE U ETUHUYIHOE
B CBOICTBAX az0mHoU,
KOHYEeHMPUpOB8aHHO
CepHOlL U MYPABbUHOLL
KHUCJIOT.

IIposooums, nabiooamo

PeryisiTUBHBIE:

1. BeiiBuraTh BEpCcUM pemeHUs
MpOo0OJIEMBI, 0CO3HABATh KOHEYHBIH
pe3ynbTaT, BEIOUpaTh U3
MPEIOKCHHBIX U UCKATh
CaMOCTOSITETILHO CPelICTBa
JTIOCTHKCHHS LIEJTH.

2. BHOcuTh HE0OX0MMBIE
KOPPEKTHBHI B ACHCTBHE TIOCIIE €TI0
3aBepIIICHNS Ha OCHOBE €ro OIEHKH
Y y4yeTa XapakTepa CAeTaHHBIX
OmMOOK.

Ilo3HaBaTeJbHbIC:

1. YMmetsb onpenensite BO3MOXKHBIC
HMCTOYHUKHU HEOOXOIUMBIX
CBEJICHUI, IPOU3BOANTH TIOMCK
nH(pOpMAITUH, aHATU3UPOBATH U
OLICHUBATh €€ OCTOBEPHOCT.
2.0000marp HoOHATU —
OCYILIECTBIISITH JIOTHUECKYIO
OTIepAINIO TIepeXo/ia OT

BHJIOBBIX MTPU3HAKOB K

POJIOBOMY MOHSATHIO, OT

MTOHSITHS C MEHBIITAM

00BEMOM K MOHATHIO ¢ OOJIBIITUM
00BEMOM.

KomMMyHuKATHBHBIE:
1.0Opranun3oBbIBaTh U MJIAHHPOBATH
yaeOHOe

COTPYAHUYECTBO C YUYUTEIEM U
CBEPCTHHKAMHU, OTIPEJICIIATH I U
(YHKLIMHY YYaCTHUKOB, CIOCOOBI
B3aMMOJICHCTBUS; IIIAHUPOBATh
00111Me CIIOCOOBI pa0OTHI.

2. Bctynats B uanor, a Takke
y4acTBOBaTh B KOJUIEKTHBHOM
o0cyxIeHur mpodIeM,
Y4acTBOBaTh B JUCKYCCHUHU H
apryMEHTUPOBATh CBOIO HO3ULIHIO.




KUCTOMbL C MeOblO.
Konnexmust mpupoHbIX
OpPraHUYEeCKUX KUCJIOT.

JlaGopaTopHble ONBITHI. 6.
O3HaKOMIICHHE C KOJUIEKIUEH
KHCJIOT.

U MOHHBIX
Npe/ICTaBICHUM:
B3aMMOJICHCTBHC C
MeTaJulaMU, OKCUAaMH
U TUAPOKCUIAMU
METaJJIOB, COJISIMU.
VYcnoBus BO3BMOXKHOCTH
OpOTEKaHUS peaKiui

MCKAY SJICKTPOJIMTaMU.

Cneyuguueckue
ceolicmea a30mmoli,
KOHYEHMPUPOBAHHOT
CcepHoll U MYyPaA8bUHOU
Kuciom.

U onucvleamos
XUMHYECKUNA
AKCIIEPUMEHT C
TTOMOTITHIO POTHOTO

SA3bIKa U sA3bIKa XUMHWH.

JIMYHOCTHBIE:

1. ®opmMHPOBATE IKOJIOTHUECKOE
MBIIIJICHHE: YMEHUE OLICHUBATh
CBOIO JICSITEIBHOCTh M MOCTYITKH
JPYTUX JTIOJIEH ¢ TOUKH 3pEHUs
COXPAHCHHUS OKPYKAIOIICH CPEJIbI.
2. ®opMHUPOBATH OTBETCTBEHHOE
OTHOINCHHUS K YYCHUIO, TOTOBHOCTH
Y CIOCOOHOCTH, O0YYArOIIUXCSI K
CaMOpPa3BUTHUIO U
caM000pa30BaHUIO.
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OcHOBaHUS B CBETE TCOPUU
DIIEKTPOJIUTUYECKOHN
JIMCCOLIMALINH.
Hemoncrpanuu. Komiexuus
LIET0YEN U
CBEXKEIIOJIYYEHHBIX
HEPACTBOPUMBIX
TUJIPOKCUIOB PAZITUUHBIX
MeTauioB. Peaknus
HeUTpaln3aluu.
ITonmyueHue
HEPaCTBOPUMOTO
OCHOBAHMUS U paCTBOPEHUE
ero

B kucinore. [lonyuenue
ammuarka

u e2o g3aumooelcmsue ¢
X710p08000podom («Obim be3
O2HSY).

JlabopaTopHble ONBITHL. 7.
[lonyuenue u CBOMWCTBa
HEPACTBOPUMBIX OCHOBAHUM.
8. O3HakomJieHHE

C KOJUIEKIUEN OCHOBAHUM.

OmnpeneneHue
OCHOBAaHUU B CBETE
TECOpHUU
AIIEKTPOJTUTHYCCKOMN
muccoruarnn. Okpacka
WHINKATOPOB B
pacTBopax miejouei.
Kiaccudukanms
OCHOBAHMH 1O
MpU3HaKaM
pacTBOPUMOCTH B BOJIE,
Haauyus 6 cocmasge
amomoe Kuciopood.
O01mue XuMUYECKHUE
CBOMCTBA IIICIOYCH,
HEPaCTBOPUMBIX
OCHOBaHMU:
B3aHMMOJEHCTBUE C
KHCJIOTaMU,
KHUCJIOTHBIMH
OKCHJaMU, COJISIMH.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHUM.
Bzaumooeticmeue
wenouyeti

C Op2aHUyecKuUMu
coeounenusimu (genonom,
KapOoHOBbIMU
kucromamu). Ceoticmea
0OecKUCIOPOOHbIX
OCHOBAHULL: AMMUAKA U
AMUHO8 8 CDABHEHUU.

XapakTepu3oBaTh
OCHOBAHUS B CBETE
Teopuu
AIEKTPOIUTHYSCKON
JIUCCOLMALINU.

Paznnuats oOiree,
0COOCHHOE U STUHUYHOE
B CBOMCTBax
TUAPOKCHUIOB B
OECKHUCIOPOIHBIX
OCHOBaHHH.

IIpoBoauTh, HAOIIOIATH
U OTIUCHIBATH
XUMHUYECKUMN
AOKCTIEPUMEHT C
ITOMOIIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUU.

PeryasiTuBHble:

1. CamocTosTEBHO OCO3HABATD
IPUYIMHBI CBOETO yCIeXa WIH
HEycCIexa U HaXOJUTb CIIOCOObI
BBIXOJa U3 CUTYalllu HeycIexa.
2. YUUTBCSl CAMOCTOATEIBEHO
CTaBUTh HOBBIC YUEOHBIC LIEIH U
3aJjauu, CTPOUTH KU3HCHHBIE
TUTaHBl BO BPEMEHHOH
MEPCIEKTHUBE.
Ilo3HaBaTeJbHbBIE:

1. CtpouTts noruyeckoe
paccykaeHue, BKIoYaromiee
YCTaHOBJICHUE PUYUHHO-
CIIEZICTBEHHBIX CBA3EH.

2. OCyIIECTBIIATh PaCIIMPEHHbIN
Mo¥cK wH(pOpManuu ¢
WCTIOJIb30BaHUEM PECYPCOB
oubnmoTek u MHTEpHETA
KoMMyHHKAaTHBHBIE:

1. ®opmynmrpoBaTs COOCTBEHHOE
MHCHUEC U IIO3UIHIO,
apryMEHTUPOBATh U
KOOPAWHHUPOBATH €€ C MO3ULUSIMH
HNapTHEPOB B COTPYAHUYECTBE IIPU
BEIpa0OTKE OOIIEero pemeHus B
COBMECTHOMH J€STEIbHOCTH.
JIN4YHOCTHBIE:

1. BoicTpanBath cCOOCTBEHHOE
[EJIOCTHOE MUPOBO33pEHHE:
0CO3HABAaTh MOTPEOHOCTH U
TOTOBHOCTB K caM000OPa30BaHHIO, B
TOM YHCJIe ¥ B paMKax
CaMOCTOSITEJIbHOM ESTEIbHOCTH
BHC IIKOJIBI.
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Conu B cBETE TEOpUHU
BIIEKTPOIUTHUCCKON
JIMCCOIHALIAH.

Hemoncrpanuu. Komiexus
COJIEH Pa3IMYHON OKPACKHU.
Konneknus 6nonorndaeckux
MaTepHaloB, COJIEPKAITUX

kapOoHaT u docdaTr KaabITus.

Kosnekius KoHAUTEPCKUX
PBIXJIUTEIIEHN TecTa,
00BsICHeHHE TTPUHIIATIA UX
JICUCTBUS U JICMOHCTpAIUs
Pa3pbIXJINTEIILHON
criocooHocTH. ["ammenue
COJIBI YKCYCOM.
KauecTBenHble peakuu Ha
KaTHOHBI M aHUOHBI.
BriTecHeHne Menu xene3om
13 pacTBOpa CyJib(aTa Meau
(1. Monydenue noauaa
CBUHIIA U IEMOHCTPAIIHS €0
PacTBOPUMOCTH B
3aBUCHUMOCTH OT
TEMIIEpaTyphl PacTBOpPa
(Tmonmy4yeHne «30J0ThIX
yenryek»). JlabopaTtopHble
onbIThI. 9. O3HaKOMJIEHUE C
KOJUICKITUEH TIPUPOTHBIX
MHHEPAJIOB, COJISPIKAIINX
COJIN.

OrmpeneneHnue coiaei B
CBETE TCOPUU
AIIEKTPOJITUTHUCCKOM
JOUCCOIMALIUH.
Knaccudukaums comneii:
CpeHue, KUCIbIE,
ocHoenble. O0IIIE
XAMHYECKHUE CBOMCTBA
CoJIeH:
B3aMMOCHCTBUC C
KHMCJIOTaMH, IIEJI0OYaMH,
MeTaJUIaMU U COJISIMHU.
DIEKTPOXUMUUCCKUN
psI HAIPSIKEHUU
METaJJIOB U €TI0
HCIIOJIL30BAaHUE JIJIsI
XapaKTePUCTUKU
BOCCTAaHOBUTEIbHBIX
CBOMCTB METaJJIOB.
Ceoticmea Kucavix

coneil.

IIpencraBurenu cosuei
nu nux 3HA4YCHUC:
KapOoHaT KaJbLusl,

oprodocdaTr KanbIus.

Kauecmeennvie peaxyuu
Ha X10puo-, cyrvgam- u
KapOoHam-anu- OHbl,
KAMUOH amMMOHUS,
kamuonwl dicenesa (1) u
acenesa (111).

Xapaxmepuszosams conmu
B CBETE TEOPHUH
AJIEKTPOIUTHYUCCKON
JIUCCOITHAIINH.

Pasnuuamos oOl1iee,
0COOEHHOE U EAUHUYHOE
B CBOMCTBax

CPEIHUX U KUCIIBIX
coneit. Ilposooums,
Habooams u
onucvl8ams XUMUYECKUN
SKCIIEPUMECHT C
MOMOTI[BIO POJTHOTO
SI3BIKA U SI3bIKA XUMUH.

PeryisiTUBHBIE:

1. BeiiBuraTh BEpCcUM pemeHUs
MpOo0OJIEMBI, 0CO3HABATh KOHEYHBIH
pe3ynbTaT, BEIOUpaTh U3
MPEIOKEHHBIX U UCKATh
CaMOCTOSITETILHO CPelICTBa
JTIOCTHKCHHS LIEJTH.

2. [Ipu nIaHUPOBAHUM TOCTHUKEHUS
HeJsel caMoCTOSTENBHO, TTOJTHO U
aJIeKBaTHO YYUTHIBATh YCIOBUS U
CpeIICTBA UX JOCTIKEHUS,
BBIJICJISAT aJIbTEPHATHBHEIC
CHOCOOBI IOCTUKEHUS LU 1
BEIOMpaTh Hanboee ApPEeKTUBHBINA
cnoco0.

Ilo3HaBaTeJbHbIC:

1. ®opmupoBaTh yMEHUS
BOCIIPUHUMATH, TiepepabaThIBaTh
NPEIbIBIATH HHPOPMAIIHIO B
CJIOBECHOM, 00pa3HOH,
CUMBOJIMYECKOH (hopmax,
aHAIM3UPOBATH U
nepepabaThIBaTh MOTYyYEHHYIO
MH(GOPMAITUIO B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU 3aJa4YaMH.

2. CTpouTh JIOTHYECKOE
paccyXieHue, BKIFOYaroliee
YCTaHOBJICHHE IPUINHHO-
CIIEZICTBEHHBIX CBA3EH.
KoMMyHMKATHBHBIE:

1. CtpouTh MOHATHBIE IS
IapTHEpa BbICKA3bIBaHUS,
YUYUTHIBAIOIIHE, YTO IIAPTHEDP 3HAET
W BUJIUT, @ YTO HET.

2. AnexBaTHO

WCTIONIE30BaTh PEUYCBhIC

CpeacTBa JIsl peleHuns
Pa3IUYHBIX

KOMMYHUKAaTUBHBIX

3aja4, CTPOHUTH CIIOXKHBIE
MOHOJIOTHUECKHE




BBICKA3bIBaHMSL.
JIMYHOCTHBIE:

1. ®opMupoBaTh OTBETCTBEHHOE
OTHOIICHHE K YYEHHIO, TOTOBHOCTh
U CTIOCOOHOCTB K CaMOPa3BUTHIO U
camM000pa30BaHMIO HA OCHOBE
MOTHBAIIUU K O0yYEHHIO U

MO3HAHHIO.
18 I'mpponus. leMoHCcTpanum. THAPOITH3 Kak Xapaxmepuszosamp PeryiasiTuBHbIC:
Paznuunbie cy4an OGMEHHOE IHIAPOITH3 KaK 0OMEHHOE 1.YauTeIBaTh MPaBUIIO B
THUIPOJIN3a COJIEH 1 B3aMMOICHCTBHE B3aUMOIEHCTBHE TUTAHWPOBAHUH U KOHTPOJIE

JIEMOHCTpaLus cpeJibl
pacTBOPOB C HOMOIIIBIO
WHAUKATOPOB HA MpUMeEpe
KapOOHATOB IIEJIOYHBIX
METaJIOB, XJIOpUIA
aMMOHMS, arerara
amMmonust. [lonyuenue
ayemuniena 2uopoau3om
Kapouoa Kanvyusi.
JlaGopaTtopHbie onbIThI. 10.
HcnbiTaHue pacTBOPOB
KHCJIOT, OCHOBAaHUN U COJICH
WHAUKATOPaMHU.

11. Paznuuneble cityyau
ruaposm3a conen. 12.
I'maponus x10puaoB

1 aneTraToB IICITOYHBIX
METAJIJI0B

BEIIECTB C BOJOU.
OOpaTUMBbIi THAPOIIHA3
COJIEH MO MEPBOU U
nocnedyruuUm
creneHsM. ['naponus o
KaTUOHY U aHHUOHY.
Hounsie u
MOJICKYJISIPHBIC
YpaBHEHUS THUIPOJIU3A.
Cpena (pH) pacTtBOpoB
TUAPOJTA3YFOIIIUXCSI
coseii. HeoOpaTumpbrii
TUAPOJIU3 COJIEH.
Obpamumbiii udpoaus
Op2aHU4ecKux
coeouHeHull KaK 0CHO8A
obmena sewecms 8
HCUBBIX OP2AHUIMAX.
Obpamumbiii 2udponu3
AT® kax ocnosa
9HEpeemuuecko2o 0OMeHd
8 JCUBLIX OPSAHUZMAX.

BEIIECTB C BOAOU.
3anuceleams ypaBHEHUS
peakuuii ruiposimsza
pa3IUYHbBIX COJECH.
Paznuuams Tuaponn3 Mo
KaTUOHY U aHHUOHY.
Ilpedckazvieams peaxyuio
Ccpeobl B0OOHBIX paCTBOPOB
coJieli, 00pa3oBaHHBIX
CUJIbHBIM OCHOBaHUEM U
cJ1a00# KHUCIIOTOM,
crabbIM OCHOBAaHHEM U
CUJIbHOMW KHUCJIOTOH.
Packpvieams poib
00paTHUMOTO THAPOITN3a
OPTraHUYECKUX COEAUHEHUN
KaK OCHOBBI OOMEHa
BEIIECTB B KUBBIX
opra"m3Max u 00paTUMOro
runponuza ATO kak
OCHOBBI SHEPTETHYECKOTO
00OMeHa B J)KHUBBIX
opranmsmax. [Iposooumy,
Haob00ams U ONUCHIBAMb
XUMHYECKUH IKCTIEPUMEHT
C TIOMOIIIBIO POJTHOTO S3bIKA
1 S13bIKa XUMUH.

croco0a pereHusl.

2. Beibop Hauboiee 3¢ heKTHBHBIX
CIoco00B penIeHHs 3a/1a4.
Ilo3HaBaTe/IbHbIE:
1.Mcnons30BaTh MOUCK

Heo0X0 MO MH(POPMAIHN IS
BBIMOJTHEHHS YICOHBIX 3aJaHUH.

2. OCyIIECTBIIATh aHAJIN3 00BEKTOB
C BBIZIEJICHUEM CYIICCTBEHHBIX
HECYIIECTBCHHBIX MMPU3HAKOB/
aHaJIM3UPOBaTh, CPABHUBATS,
KJIACCU(UITMPOBATH U 0000IIaTh
(baKThI U SBJICHUS.

KoMMYHMKaTHBHBIE:
1.YuuteIBaTh pa3Hble MHEHUS U
CTPEMSTCS K KOOpIAUHALUU
pa3IMYHBIX MTO3UIIUHI B
COTPYIHUYECTBE.

2. AniekBaTHO, OCO3HAHHO H
MIPOU3BOJIBHO CTPOUTH PEUCBEHIE
BBICKA3bIBAHUS B YCTHON U
MHUCbMEHHON PeuHu.

JIMYHOCTHBIE:

1. YMeTh COOTHOCUTE CBOU
JIEUCTBUSI C IJIAHUPYEMBIMU
pe3yJibTaTaMu, OCYIIECTBIISTh
KOHTPOJIb CBOEH JIEATEIIbHOCTH B




nporiecce TOCTIKEHHS Pe3yJibTara.

19 IpakTuieckas pagora Ne [TpoBOaUTH, HAGIIOAATH U ONUCHLIBATH XUMHUYECKUM Pery.isiTuBHbie: .
2. Pemrenue SKCIIEPUMEHT /15l MAeHTU(DUKALIMHE HEOPIAaHUYECKUX U 1. Pehexcnst criocoos 1 ycnopuii
OKCHCPUMCHTAIBHBIX 3a/1a4 op2anuueckux coeounenuti ¢ TIOMOIIbI0 Ka4eCTBEHHBIX ACHUCTBHSA, KOHTPOIIb U OLCHKA
Ha UAEHTU(DHUKALUIO peaKiii. TIPOIIECCa U PE3YIIBTATOB
HEOPraHUYECKUX U nesrenbHocTH. OpUeHTanys Ha
OP2aHUHECKUX COCOUHEHU. NIOHWMAaHHKE TIPHYMH YCIIEXa B
20 Ilosmopetiue u obobwenue 0606wamp 3HaHKs 0 KIaccu(BUKAIMU M CBOMCTBAX OCHOBHBIX YeOHOl AeATENLHOCTH.
memvt «Teopus KJIAC- COB HEOPraHMYIECKUX M OPTaHMYe- CKMX COCMHEHHI B IlosnaBarebHbIe: .
DNEKMPOIUMUYECKOU CBETE TEOPHH STeKTPOTHTHUECKOH AUCCOTHAIIHH, 1. YueOHOo-no3HaBATENbHBII
ouccoyuayuuy, n0O20MOBKA K Yemanagnueamp BRYTPHTIPEIMETHBIE CBA3H MEKITY HWHTEpeC K HOBOMY y4eOHOMY
KOHMpOIbHOU padome. OpraHUYecKOl U HEOPraHMYEeCKOH XUMHEH B cBeTe 00IIero, Marepuanty u CvHOCO6aM PCLICHI
0COGEHHOT0 M €IMHUYHOTO. iOBOH HACTHOM Sa /.
21 KonmpoaﬂbHaﬂ paboma Ne 2 no IIposooums pediiekcuio cOOCTBEHHBIX JOCTIKCHUN B l.gfl\tllll\:;::;iT;a?:l:: -MHGHH,[ u
ot | o s et T gt
U MHEHHE U TIO3HUIHUIO,
SNEKTPOIUTHYECKOH MCCONMaNUM. Ananuzuposamo APryMEHTHPOBATS I
PE3yJIBTAThI KOHTPOJIBHOM PabOThI U BHICTPAMBATE ITyTH KOOPTHHUPOBATH €& C
JIOCTHIKEHHUSI JKENAEMOTO YPOBHS YCTIEITHOCTH. TIO3HIMAMH APTHEPOB B
COTPYHHMYECTBE MPU
BEIpa0OTKE OOIIETO pEIIeHusI.
JIN4YHOCTHBIE:
1. TIpuMeHSATH HOJTyYEHHBIE
3HAHMS B TIOBCEHEBHOM JKU3HH.
TEMA 4. XUMNYECKUE PEAKIINUA
22 Krnaccudukanms Peaxyuu, uoywue 6e3 PerysiTHBHBIE:
. Knaccugpuyuposamo
XMMHUYECKUX PEAKIIUA. UZMeHeHUs cocmasa XHMIeCKIE peaKt 1. E’a60Tas[ 110 TUIaHy, CBEPATH CBOM
JleMOHCTPALIHH. sewecms. JEHCTBUSA C IENBIO U, IPH

DK30TEepMUYHOCTD PEAKITUN
CEpHOU KHUCIIOTHI C
TUAPOKCHUIOM HATPUSL.
DHAOTEPMUIHOCTH PEAKITUH
JIMMOHHOM KHCHOTEI C
TUAPOKapOOHATOM HATpPHSI.
Bzaumooeticmeue anromunus

10 pa3IUYHBIM
OCHOBaHMUAM. Paznuuame
0COOEHHOCTH
KITaccuPUKAIIN PeaKITuit
B OPraHUYECKOU
XUMUH.
Xapaxkmepuszoeanmbo

Knaccudukamnus mo
YHCITYy U COCTaBY
pearupyroimx BeIecTn
U TIPOJIYKTOB PEaKIIUH.
Peaxiun paznoxeHus,
COEIMHEHNS, 3aMEIECHUS
U oOMeHa B

HEO0OX0IMMOCTH, UCTIPABIIATh
OLIMOKY CaMOCTOSITEIIBHO.
2.KoppekTupoBath JesTeIbHOCTh:
BHOCHTbH M3MEHEHHSI B TIPOIIECC C
Y4ETOM BOZHUKILIHUX TPYIHOCTEH 1
OIIMOOK; HAMEYAThL CITOCOOBI MX
yCTpaHEHWUsL.




¢ cepou. Paznoowcenue
nepMaH2anama Kauusi.
Bzaumooeiicmeue nampus u
Kanbyus ¢ 60001l

Bzaumooeticmsue yunka c
COJISIHOU KUCTOMOIL.
Bzaumooeticmsue scenesa ¢
pacmeopom cyrvghama meou
(1.

Onvimul, unirocmpupyrowjue
npa- euno bepmonne, —
obpaszosamue ocaoka, eaza uil
c1ab02o 3371eKkmpoauma.

HEOPraHM4YeCKOU XUMHUH.
Peaxyuu npucoedunenus,
omwenieHus, 3amMeujeHus U
uzomepuzayuu 8
0p2aHUYeCcKoU XUMUU.
Peaxyuu nonumepuzayuu
KaK 4acmHbulii C1y4ail
Peaxyuii npucoeoUHeHus.
OK30- 1
SHJIOTEPMUYECKIE
peaKIum.
Tepmoxumuueckue
ypasHenus. Pacuem
KOIU4ecmsea meniomsl no
MepMOXUMULECKUM
VPABHEHUAM.

Teru1oBoH d(pPexT
XUMHYCCKUX PEeaKIuil 1
Ha ero OCHOBE
pa3nuYaTh dK30- U
SHAOTCPMHUYCCKUEC
peaxuuu. Ompasicamo
TEIUTOBOM AP heKT
XUMUYECKUX PEAKIIMU Ha
MMHUCHbME C MOMOIIBIO
TEPMOXHUMHUYECKUX
ypaBHeHUil. [Iposodumu
pacueTbl Ha OCHOBE
TEPMOXHUMUYCCKUX
ypaBHeHuil. Habaooamo
u onucvleams
JIEMOHCTPAIMOHHBIN
XUMUYECKUMN
SKCIIEPHUMEHT.

Ilo3HaBaTeJbHbIE:

1. ®opmupoBaTh yMeHUS
YCTaHaBIUBATh CBS3U MEXKIY
peaabrHO HAOII0JacMBIMHI
XUMHYCECKUMU SBJICHUSAMU H
MPOIIECCaMHU, IPOUCXOIAIIMMHU B
MUKPOMHPE, OOBACHATH IPHINHBI
MHOT000pasusl BEIIECTB.

2. ®opMHUpOBATh YMCHHS
6e3omacHoro u 3h(HEeKTHBHOTO
WCTIONTB30BaHMS TAO0OPATOPHOTO
obopyoBaHusl.
KoMMyHHKATHBHBIE:

1. IlnanupoBats yueOHOE
COTPYAHUYCCTBO C YUYUTCIIEM U
CBCPCTHUKAMM; BJIAJCTh
MOHOJIOTHYECKOU U
JIUAOTHYECKON (hopMaMu pedn
B COOTBCTCTBHUU C HOpMaMHU
POJTHOTO S3BIKA.

JIMYHOCTHBIE:

2. Pa3BuBath CriIOCOOHOCTH K
CaMOOIICHKE Ha OCHOBE KPUTEPHS
YCHEmHOCTH yueOHOH
JIEATSIIbHOCTH.
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Karanuz. JleMoHcTpanMu.
Paznoxxenue nepokcuga
BOJOPOJIa C TIOMOIIBIO
HEOPraHWIEeCKNX
KaTaJIn3aTOPOB

(FeCl2, Kl) u mpupoasbix
00BEKTOB, COACPIKAITUX
Kartasnasy (ChIpoe MsICo,
kaprodens). Hueubuposanue
83aUMOO0eliCm8us Jicee3d ¢
COJISIHOU KUCTIOMOI C
NOMOWbIO YPOMPONUHA.
Koanexyus npodyxmog
NUMAHUS, NOJYYEHHBIX C
NOMOWBIO IHIUMOS.
JlaGopaTopHbIe ONbITHI. 13.
[lomyuenne kuciopoaa ¢
MTOMOIIBI0 OKCH/JIa MapTraHIia
(IV) u kamanazwi coipoeo
Kapmodens.

Karanuzaropsl. Karanus.
T'omocennwiii u
2emepoceHHbIl Kamanus.
ITpumepnl
KaTaJUTUIEeCKHX
MPOIIECCOB B
MPOMBIILICHHOCTH,
TEeXHUKE, OBITY.
DepMEeHTHI U UX
OTJIINYUS OT
HEOPraHWIEeCKNUX
KaTajan3aTopoB.
ITpumenenue
KaTajan3aTopoB U
(epmeHTOB.

Xapaxmepuzosamo
KaTaJm3aTopbl U
KaTaau3 Kak CIIoCOObI
yIIpaBICHUSA
CKOPOCTBIO
XHUMHYCCKOMN peaKIuu.
Ha ocHoBe
MEKITPEIMETHBIX
cBsI3eil ¢ OnoJioruen
ycmanasaueamso
o01iee, ocoOeHHOE U
€IUMHUYHOE IJIsT
(bepmeHTOB Kak
OHOJIOTHYECKUX
KaTaJn3aToOpOB.
Packpvieams ux ponb
B OpraHU3alluU )KU3HU
Ha 3eMiJie, a TaKKE B
IMUALIEBOU U
MEIUIIMHCKOM
MIPOMBITIIIEHHOCTH.
IIposooums,
Habaooams u
ONUCLIBANb
XUMHYECKUN
SKCIIEPUMEHT C
ITOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUH.
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O06paTuMOCTh XMMHYECKUX
peaKuuii.

XUMHYECKOE PABHOBECHE.
Jemoncrpauun. O6patumbie
peaKkuMu Ha IpUMepe
MOJIYYCHUST pOJIaHU]Ia
xkenesa (1) u Habmroenus
3a CMEILEHUEM PaBHOBECHSI
110 MHTEHCUBHOCTH OKPACKHU
MPOJIYKTa PEaKIIUU IPU
M3MEHECHUU KOHIIEHTPALUU

OO0paTtumsbie U

HeoOpaTHMble PEAKIINH.

XUMHUYIECKOe
paBHOBECHE B CIIOCOOBI
ero CMEIICHUS Ha
MpUMepe MOTyUCHUS
ammvuaka. Cunmes
aAMMUAKA 8
NPOMBIULIEHHOCTIU.

Tousmue 06 onmumanvbHbix

VCI08UAX NPOGEOCHUs

Xapaxmepuzoeamb
COCTOSTHUS
XUMHYECKOTO
paBHOBECHS U CITOCOOBI
€ro CMEeIIeHUs.
Ilpeockasvieamo
HaIpaBJICHHUE
CMEIIeHUS
XUMHYECKOTO
paBHOBecCHs TIpH
U3MEHEHUHU YCIOBUU

PeryasiTuBHbIE:

1. KoppekTupoBaTh paboTy 1o
XOJly BBITIOJTHEHHUS 3aJaHUS [IPU
yKa3aHUH €My Ha OIIHOKHU N3BHE.
2. UnentudunupoBath
COOCTBEHHBIE MPOOIEMBI U
OTIPEAEIATH TJIABHYIO IPOOIIEMY.

Ilo3HaBaTeJbHbIE:

1. OnpenenaTh MOHATHS, CO3/IaBaTh
0000111eH IS, yCTaHABINBATh
aHaJIOTHH, KIacCU(pUIUPOBATS,
CaMOCTOSITETILHO BHIOMPATH
OCHOBAHUS M KPUTEPUU JIJIS
KJIACCU(DUKAIMH, YCTaHABINBATh
MPUYMHHO-CIICICTBCHHBIE CBSI3H.

2. YMeeT BBITIONHATD JOTHYECKHE
JIEHCTBUS a0CTparupoOBaHUSA,
CpaBHEHHS, HAXOXKJICHHS OOIINX
3aKOHOMEpPHOCTEH, aHaJH3a,
CHHTE3a.

3. BHocuts HEOOXOUMEBIE
JIOTIOJTHEHNUSI 1 KOPPEKTUBHI B TUIaH
1 cioco0 JeWCTBUS B ClTydae
pacxoXIEHHsI ATaJOHA C pealbHBIM
JIEWCTBUEM H €r0 IPOILYKTOM.

KoMMyHHKaTHBHbBIE:

1. [IpyHUMATE TTO3UITUIO
cobeceJHHKA, TOHUMAs ITO3HUIHIO
JIPYroro, pa3inyaTb B €ro peyu:
MHeHHe (TOYKY 3peHus),
JTIOKA3aTeNIbCTBO (ApPTyMEHTHI),
(haKThI; TUTIOTE3bI, AKCUOMBEI,
TEOpUH.

2. JloroBapuBaThCs O IpaBUIIaX U
BONIPOCax st OOCYX/ICHUS B
COOTBETCTBUH C MTOCTABJICHHOU
repes rpymmon 3agadei.
JIMYHOCTHBIE:




peareHTOB U MPOJIYKTOB.
Brnuanue memnepamypor u
0aesneHust Ha OUMepu3ayuro
oxcuoa azoma (1V).

MEexXHO102U4eCcKo20
npoyecca.

IPOBEACHUS
oOpaTuMoi

XUMHUYECKOU peaKinu.

Apeymenmuposamuw
BBIOOP ONTUMAJIBHBIX
YCIIOBHU MPOBEICHUS
TEXHOJIOTHYECKOTO
mpo1iecca.

Habnwooams u
ONUCHIBANb
JIEMOHCTPAIMOHHBIN
XUMHYCCKUN
9KCIICPUMEHT.

1. JleMOHCTpHpPOBATH
WHTEJUIEKTYalbHBIE 1 TBOPUECKHUE
CHOCOOHOCTH, OTBETCTBEHHOE
OTHOIICHHE K 00yUEeHHIO,
MO3HaBaTEeNbHBIC HHTEPECHI U
MOTHUBBI, HaIIPaBJICHHBIC HA
W3y4YCHHE TIPEIMETA; OCO3HAIOT
IEHHOCTh 37I0POBOTO U
Oe3omacHoro oOpasa KU3HHU.

2. ®opMUpPOBATH aJICKBATHYIO
CaMOOIICHKY, OCO3HAHHOCTh YUCHUS
1 y4eOHOI MOTHBAIMH, aJICKBaTHOE
pearupoBaHue Ha TPYAHOCTH.

3. ®opMHUpPOBATh KPUTHIECKOE
OTHOIIIEHHE K MH(POPMALIUU U
M30MpaTeIbHOCTD €€ BOCTIPUATHS,
yBa)keHHE K HHPOPMAIIIH O
YaCTHOM KU3HU U
WHPOPMALMOHHBIM pe3yJIbTaTam
JIPYTUX JIIOJIEH.
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OKUCIUTEBHO-
BOCCTAHOBUTEIIbHbBIE
peakmnu (OBP).
JdeMoHcTpauum.
IIpocreiimue
OKHCIUTEIbHO-
BOCCTaHOBHUTEIIHLHBIE
peakuMu: B3auMOJeHCTBHE
LUHKA

C COJISIHOM KMCJIOTOM U
JKenesa ¢ cyJibdaroM Meau
(11).

JlaGopaTtopHble onbIThI. 14,
Peaxmust 3amerenns Mmean
JKeNe30M

B pacTBOpe cylib(ara Meau
(.

15. Ilonyuenue Bojopoaa
B3aUMOJICCTBUEM KHCJIIOTEI
C IIUHKOM.

CTereHb OKUCIICHHUS U €€
OIpeneseHue 1o
(opmyrie coenHEHHSI.

OKUCIUTENBHO-
BOCCTaHOBHUTEIbHBIC
peakiuu. OKUCIUTENb U
BOCCTAaHOBHTEITb.
OxwucieHne u
BOCCTaHOBJICHHE.
CocraBieHue ypaBHEHUMN
OKHCIUTEIbHO-
BOCCTaHOBHUTEIbHBIX
peakuuii METOAOM
AIIEKTPOHHOTO OalraHca.

Xapaxmepuzosamo
OKHUCJIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakuu

KaK TIPOIIECCHI, TIPH
KOTOPBIX U3MEHSIFOTCS
CTEIIEHU OKHCIJICHUS
aTOMOB.
Cocmasnsamo
ypaBHenus OBP

C IIOMOIILLIO METOIA

3JICKTPOHHOTO OajraHca.

Ilposooums,
nabnrooams u
ONnuUCHLIBAMb
XUMHYCCKUN
AKCIIEPUMEHT C
IMOMOIILBIO POTHOTO
SI3bIKA U SI3BbIKA XUMHH.

PervisiTuBHbIE:

1. OcymiecTBasTH
KOHCTaTUPYIOLIUN U
MIPEABOCXHUIIAIOITII KOHTPOJIb 10
pe3yJIbTaTy U 10 Cocoly
NIEHACTBUS; aKTYaJIBHBIH KOHTPOJIb
Ha YpOBHE TIPOU3BOJIEHOTO.
Ilo3HaBaTeJbHBIE:

1. Co3gaBath #
peoOpa3oBEIBATh MOJICTH H
CXEMBI JUTSI pEIICHUS 3a1ad.
KoMMVYHHKATHBHLIE:

1. ®opmymnupoBaTh COOCTBEHHOE
MHCHUEC U ITO3UIHIO,
apryMEeHTHUpPOBATH U
KOOPAMHHUPOBATH €€ C MO3ULUSIMU
NapTHEPOB B COTPYIHUUYECTBE MPH
BBIpabOTKe O0IIEro pemeHus B
COBMECTHOM IEATEIBHOCTH
JIMYHOCTHBIE:

1. ®opMHUpOBaTh SKOJIOTHYECKOE
MBIIIJICHUE: YMCHHUE OLICHNBATD
CBOIO JIESITENBHOCT U MOCTYIIKU
JIPYTUX JIOJEH ¢ TOUKH 3pEHUs
COXpaHEHHUs OKPY’KaIOLIeH cpebl.
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DIEeKTPOIHU3.
demoncTpauuu. Mozeinb
aneKTposin3epa. Mojienb
3JIEKTPOJIN3HON BaHHBI JIJIs
MOJIyYEHUs aJTFOMUHUS.

DJIEKTPOJIN3 PACTBOPOB
U pACIJIaBOB
AJIEKTPOIUTOB Ha
npuMepe XJI0- puaa
HaTpHSI.
DIEKTPOIIUTHIECKOE
MMOJIyYCHHUE aJTFOMUHHUSI.
[IpakTHyeckoe 3HaYECHHE
AIIEKTPOITH3A.
Tanveanonnacmuxa u
cdjlbeaHocmecusl.

XapakTepu3oBaTb
AIIEKTPOIN3 KaK
OKHUCJIMTENBHO-
BOCCTAHOBUTCIIbHBIN
poIIecc.
IIpencka3piBaTh
KaTOJHbIE U aHOIHbIE
MIPOIIECCHI B OTPAXKATh
HUX Ha MUChME IS
paciiaBoB ¥ BOJAHBIX
pacTBOpOB
SJIEKTPOJIUTOB.
PackpsiBaTh

PeryasiTuBubIe:
1.IlporHo3upoBath pe3yibTar B
OCHOBHOM y4eOHBIX (110 00pasiry)
3aJJaHMH, IUTAHUPOBATh AJITOPUTM
€ro BBIIOJIHEHHUSI.

2. COOTHOCHTD MTPOMEKYTOUHBIE
KOHEUYHbIE PE3YJIBTAThl CBOCH
JESTETHLHOCTHU C LIEJIBIO WU C
00pasioM, PeI0KEHHBIM
YUUTETIEM.

Ilo3HaBaTeJbHBIE:
1.IlpuMeHaTh METOBI




MPaKTHYSCKOE
3HAYCHHUE DJICKTPOJIU3A.
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OO61mIre cBOWCTBA METAJJIOB.
Kopposus
MeTauioB./leMOHCTpanuu.
Bzaumoneiicteue HaTpus u
CypbMBI ¢ xJIopoM. ['openue
Mar"usi U aJlfOMUHUS B
Kuciopoae. Bzaumodeticmaue
meou

C KOHYEeHMPUPOBAHHbIMU
CepHOll U a30MHOU
KUCTIOMAMU.
JdemoHcTpauuu.
PesynbTaTel koppo3uun
METaJIOB B 3aBUCUMOCTH
OT YCJIOBUU €€ NMPOTEKaHUS

JlabopaTopHbie onbIThI. 16.
O3HakoMJIEHHE C KOJUICKIIUEH
METAaJJIOB.

ITonoxxenne MeTaIIoOB B
[Tepuoanueckoii cucrteme u
0COOEHHOCTH CTPOCHUSI UX
aTOMOB U KPUCTAJJIOB;
obmue puznueckue
CBOICTBa METaJJIOB

(TIoBTOpEHUE).

OO0iue XUMHAYECKUE
CBOMNCTBA METAJIOB Kak
BOCCTAaHOBUTECIICH:
B3aMMOJICHCTBHUC C
HeMeTaJlaMHU
(ramorenamu, cepoi,
KHUCJIOPOJOM),
B3aMMOJICHCTBHUC
IMICJIOYHBIX nu
IMCJIOYHO3CEMECIIbHBIX

METAJIJIOB C BOJOM.
CBo¥icTBa, BEITCKAIONIHE
M3 IOJIOKEHUS METaJlJIOB
B DJIEKTPOXUMHUUECKOM
psIy HaTpsKEHUS
(B3ammMopeiicTBHe ¢
pacTBOpamMu KHUCJIOT

U coJIei),
Metamorepmust. Oouue
Cnocoobl Noy4eHUs
memannos. Ilonstue o
KOPPO3UH METAILIOB KAK
OKUCAUMENbHO-B0CCINANHOBU
menbHOM npoyecce.
Croco0sI 3alUTEl OT HEE.

Ob6obwame 3HAHUS U
JenaTh BBIBOJIEI O
3aKOHOMEPHOCTSIX
MOJIOXKCHUS U
M3MEHEHHUI CBOMCTB
METAaJJIOB B Iepuoaax
U rpynrax
Ilepuonnueckoit
CHUCTEMEI.
Xapaxmepuzosambo
0o0IMe XUMHUYECKUE
CBOICTBA METAJJIOB KakK
BOCCTaHOBHTEJECH Ha
OCHOBE CTPOEHUS UX
aTOMOB U IOJIOKCHUS
METaJlJIOB B
AJIEKTPOXUMUYECKOM
Py HATIPSKSHUS.

IIposooumw,
Habooams u
ONnUCHIBAMb
XUMHYECKUNA
SKCIIEPUMEHT C
ITOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUH.
Xapaxmepuzoeamov n
OITMCHIBATH KOPPO3UIO
METAJIOB KAK
OKUCAUMENbHO-
60CCMAHOBUMENbHBLI
npoyecc ¥ CIIOCOOBI
3al[ATHI METAJIOB

OT KOPPO3HH.

MH(POPMAITHOHHOTO TTOUCKA,
JIOOBIBACT HOBBIC 3HAHUSI, B TOM
YHCIIe C TIOMOIIBIO KOMITBIOTEPHBIX
CPEeICTB.

2. Beibupaer Hanbonee

3¢ (heKTUBHBIEC CITOCOOBI PEIICHUS
3a]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHM.

KoMMyHMKATHBHBIE:

1. Opranu3oBbIBaThH W IIAHUPOBATH
yueOHOe COTPYZIHUYECTBO c
YUUTCICM u CBCpPCTHHUKAMU,
ompenenars Uend Hu  (QYHKIUH
YYaCTHUKOB, CIIOCOOBI
B3aHMOﬂeI>'ICTBPIH; MJIaHUPOBATh
ob1mre crmocoOb! padoTHL.

2. Y4uThIBaTh pa3Hble MHEHUS U
CTPEMUTCA K KOOpAWHAIINN
Pa3IUYHBIX TO3ULUI B
COTPYAHUYECTBE.

JIN4YHOCTHBIE:

1.®dopMupoBaTh caMOyBaKEHUE U
SMOIOHATEHO-TIOJIOKUTETBHOE
OTHOIIIEHNE K ceOe, BUIHBI
TOTOBHOCTB OTKPBITO BBIpaXKaTh U
OTCTauBaTh CBOIO MO3HUIIMIO,
KPUTUYHOCTH K CBOUM ITOCTYITKaM
U YMEHHUE aJIeKBaTHO UX
OLICHUBATb.

2. dopmMupoBath

TOTOBHOCTB K MEPEXOY K
caM000pa3oBaHUIO Ha

OCHOBE y4eOHO-

[I03HABATEJILHOMN

MOTHUBAIIMHU, B TOM YHCIIE
TOTOBHOCTH K BEIOOpY
HaTpaBJICHUS

poGUILHOTO




00pa3oBaHuMsl.
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OO61ue cBolicTBa
HEMETaJJIOB.
JdemoHcTpanuu.
Bzaumoaeiicteue HaTpus u
CypbMBI ¢ cepoii. ['openue
cepsl, yriist u pochopa B
KHCJIOPOJE.
BzanmopelicTBue Xj1opHOU

XHUMHYECKHE CBOMCTBA
HEMETAIIOB KaK
OKHCJIUTEJIICH.
BzanmonerictBue ¢
MeTajulaMu, BOJIOPOJIOM
U IPYyTUMH
"memeramiiamMu. CBoiicTBa
HEMETAIJIOB KaK

Xapaxmepuzoeams
00IMe XUMHYECKHUE
CBOMCTBA HEMETAJIIOB
KaK OKUCIIATENEN U
BOCCTAHOBUTEIIEH HaA
OCHOBE CTPOEHUS UX
aTOMOB U IIOJIOKEHHUS
HEMETAJJIOB B PSAIY

PervasTuBHble:

1. Pa3zBuBaTh ymMeHue
CaMOCTOSTENLHO aJeKBaTHO
OIICHUBATH MPABHUIHLHOCTD
BBITIOJIHEHMS JIEHCTBHS U BHOCUTH
HE0OXOIUMBIE KOPPEKTHUBHI B
WCTIOJTHEHHE KaK T10 X0y €Tr0
peanu3anuu, TaKk U B KOHIE




BOJIBI C PACTBOPOM OpoMHIa
U Hoauaa Kaaus (HaTpus).

JlabopaTopHble onbITHI. 17.
O3HaKOMIIEHME C KOJUIEKIIUEN
HEMETAJJIOB.

BOCCTAHOBUTECIICH.
B3aumoneiicTBue ¢
OPOCTHIMU U CIOKHBIMU
BEIIECTBAMU-
okucnureasmu. Oowas
xapaxkmepucmukda
2a1102€HO8.

BIIEKTPOOTPHUIATEIIHHOC
TH.

Habnwooams u
ONUCHIBANb
XUMHYCCKUN
SKCTICPUMEHT C
MOMOIIbIO POTHOTO
sI3bIKA U SI3bIKA XMMUH.

JICHCTBHA.

Ilo3HaBaTeIbLHBIE:

1. Co3nmaBath, MPUMEHSTE U
peoOpa3oBEIBaTh 3HAKH H
CHMBOJIBI, MOJICIH U CXEMEI JIJIs
penieHus y4eOHbIX U
MO3HAaBaTEJIbHBIX 3a1a4.
KoMMYHMKATHBHBIE:

1.Bnanets Auanoruueckon peyslo,
BBITIOJTHSISI pa3JIMIHBIE POJTH B
TpymIe, yMeeT COTpYAHUYATh B
COBMECTHOM PEIICHUU TPOOISMbI
(3amaum).

JINYHOCTHBIE:

1. [TpuMeHATh NOTy4YEeHHbIE 3HAHUS
B MTOBCETHEBHOM >KU3HU.

29 Tenemuueckas cea3v medxncoy .
[ToHsATHE O FEHETUYECKOM Xapaxmepuzosamp
KAACCAMU HeOPSAHUYECKUX U
CBS3U Y T€HETUYECKOM FCHETHYECKYIO CBSI3b
OP2AHUYECKUX BeUeCma. .
pszae. ['eHeTuueckuii psij MEX]Ty KJIaCCaMH
Jlemoncmpayuu.
MeTajla U HeMeTallIa. OpPraHUYECKUX U
Ilpaxkmuueckoe
) OcobeHHOCTH HEOPTraHUUYECKHX
ocywecmeneHue nepexo0os. CHETHYECKOrO . .
TeHETUY ro psija u COEIMHEHNI U OTPaXKaTh
1. Cu " CuO [ CuSO4 ro pai a ™
cu FEHETHYECKOH CBS3U B €€ Ha IIUCbME
‘ OpPraHUYECKOU XUMHUH. C IIOMOILBI0 0000IIEHHOM
B3auMocBs3b 3aIIMCU «EMOYKH
Cu(OH)2 1
‘ HEOPraHUYECKUX U MIEPEX0JI0BY.
Cuo OpPraHUYECKUX BEIIECTB. Kounxpemuzuposamo
TaKHe LENOYKH
2.P [ P205 | H3PO4 B
ABHEHUSAMU
Ca3(P04)2 yp y
XAMUYECKUX PEaKLIHM.
3.C2H50H [ C2H4 peakit
C2H4(0OH)2
|
CH3COOH C2H4Br2
30 IIpakTnyeckas padora Ne 3.

['eHeTHyecKas cBS3b MCIKIAY
KjlaCCaMH1 HEOPIraHUYCCKUX
" OpTraHNYCCKHUX BCHICCTB.

IIposooums, nabrodams
U ONUCHIBAMb
XUMHYECKHI
AKCIIEPUMEHT JIJIst
[IOITBEPIKICHHUS
T€HETUYECKOU CBA3U

PeryasiTuBHble
1.KoppekTupoBath A€ATEIBHOCTD:
BHOCHUTH U3MEHEHUS B MPOLIECC C
YYETOM BOZHUKIIMX TPYAHOCTEH 1
OLIHNOOK.

2. CocTaBIIATh IUIaH OTBETA,
pabotath ¢ TekcToM naparpada u
€ro KOMIIOHEHTaMH;

3. ®opmynHpoBaTh YIeOHYIO
3aJ1auy Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO YHaIIMMCS,
U TOTO, YTO €I1I€ HE U3BECTHO.

Ilo3HaBaTeIbHbIE

1. YMeTh caMOCTOSITEIILHO
HHaHI/IIIJOBaTL IyTHn JOCTUXCHUS
IeaeH, B TOM YHCiIe
albTepHATHUBHBIC, OBIIAJICHUE
YMEHHUEM COMNOCTABISATh
3KCHepI/IMeHTa.HBHBIe nu
TEOPETHYCCKHE 3HAHUS C
00BEKTUBHBIMU PEATHSIMU KU3HU.

2. Wcrionb3oBath pueMbl paboThl ¢




MCXKIY KJIacCaMMn
HCOPTaHUYCCKUX U
OPraHuYCCKUX BCHICCTB.

31 IToBTOpEeHHE U 0000IICHHE
OO6o0maTe 3HaHUs O KIIaCCU(PUKALIUN U
TeMBbI « X MMHUYCCKUE .
3aKOHOMEPHOCTSIX MPOTCKAHUS XUMUYECKUX PEaKIIUN B
peaKIum», NOJAroTOBKAa K . N
o OpPraHUYECKON M HEOPTAaHUICCKON XUMUH.
KOHTPOJILHOU paboTe.
YcraHaBnmuBaTh BHYTPHUIIPEIMETHBIE CBI3U MEXKITY
OpPTraHUYECKON M HEOPraHUYECKO XMMUEN B CBETE
00111eT0, 0COOEHHOT0 U € JUHUYHOTO.
32 KonTponbsHast pabora Ne 3 .
ITpoBoauTh pediekCHU0 COOCTBEHHBIX JIOCTHIKCHUN B
0 TeMe « XUMHICCKUEC .
peaKITHID MMO3HAHUHU KJIacCU(UKAIIUU U 3aKOHOMEPHOCTEH
MPOTEKAaHUSI XUMUYECKUX PEAKIUI B OpraHU4eCKOM U
HEOPraHWYEeCKOW XUMHUU. AHATU3UPOBATH PE3YIIHTAThI
KOHTPOJILHOW pabOThI U BHICTPAUBATH MYTU JOCTHKCHUS
JKEJIaeMOTO YPOBHSI yCHEIITHOCTH.
33

Hroropasi kKoHTpoOJIbHas paboTa 3a Kypc 11 kitacca

nH(popmaruei (moruck u oToéop
HMCTOYHUKOB HEOOXOTUMON
WHPOPMAITUH, CHCTEMATU3AIHS
nH(popMaIun).

KoMMyHHUKATHBHDLIE

1. BnameTs MOHOJIOTHYECKOM 1
IAAJIOTHIECKON hopMaMHu peuu B
COOTBETCTBUH C HOPMaMH POJTHOTO
SI3BIKA; BEIPAYKATh CBOH MBICITH C
JOCTaTOYHOM IOTHOTOM U
TOYHOCTBIO;

2. ®opMHUpOBaHKUE YMEHUS
CIIyIIAaTh YYUTEIs, BECTH JUAIIOT C
YUHUTEJIEM U APYTUMH YIAIIAMHUCS.

JInyHoCTHBIE

1. IIposiBASATE OTBETCTBEHHOE
OTHOIIICHUE K 00yUYEHHUIO,
YBaXHUTEIBHOE OTHOIICHHE K
CTapIIMM M MJIAJIIIAM TOBapHIIaM;
0CO3HaBAaTh IICHHOCTH 3I0POBOTO U
6e3onacHoro o0pasa >KU3HH.




OCHAIIIEHME VYEBHOI'O ITPOLECCA

Y4eOHO-METOANYECKU KOMIUIEKT JUIsI HM3Y4YeHUs] Kypca XuMuu Ha O0a3oBoMm ypoBHe B 10—I11 kiaccax, cO3maHHBI aBTOPCKUM
KOJUIEKTUBOM 11011 pykoBoacTBoM O. C. 'aOpuensiHa, coepKuT, KpoMe y4eOHHUKOB, YyUeOHO-METOAMYECKUE U TUJAKTUYECKUE ITOocoOus, TeTpaau
JUIS1 BBITIOJIHEHUS JIJAOOPATOPHBIX U NMPAKTUYECKUX padoOT U Jp.

VMK «Xumus. ba3osblii ypoens. 10 kiacey

1. Xumus. bazosslii ypoBenb. 10 kiacc. YueOnuk (aBtop O. C. I'abpuensin). 208 c.
Metoaudeckoe mocodue. bazossiii ypoBens. 10 kinacc (aBTopsl: O. C. 'abpuensH, C. A. Cnankos). 192 c.
Knaura nnsa yuntens. bazosiii yposens. 10 knace (aBtopsl: O. C. 'abpuensa, U. I'. OctpoymoBs, C. A. Cnagkon). 240 c.
Pabouas Trerpans. bazoBsiii ypoBenn. 10 xitacce (aBtopsr: O. C. I'abGpuensn, C. A. Cnagkos). 144 c.
KonTponsHbie u ipoBepouHbie padoThl. ba3oslil ypoenb. 10 knacc (aBTopst O. C. ['abpuenss u 1p.). 256 c.
6. Opranndeckasi XUMHUs B T€CTax, 3a1a4ax, ynpaxaeHusx. ba3zossiii yposens. 10 kiacc (aBroper: O. C. I'aGpuensa, U. I'. Octpoymos, E. E.
Octpoymosa). 400 c.
7. XUMHWYECKHI dKCIIEPUMEHT B IIKoyie. ba3oBwiil ypoBeHb. 10 kitacc (aBTopsl: O. C. 'abpuensn, JI. I1. Batimua). 208 c.
8. Terpanp nis OLleHKM KadyecTBa 3HaHUN Mo XUMHUHU. bazo-Beiil ypoBeHb. 10 knacc (aBTopsl: O. C. 'abpuensn, A. B. Kynuosa). 112c.
9. Xwumwusi. ba3oBsiii ypoBens. 10 kitace. DnexkrpoHHas ¢popma yueOHHUKA.

o~ W

YMK «Xumus. bazossiii yposens. 11 kimace»

=

Xumus. bazoBseiii ypoBenb. 11 kimacc. YueOnuk (aBTop O. C. Mabpuensin). 224 c.
Metoandeckoe nmocodbue. bazossiii yposensn. 11 knace (aBTopsl: O. C. IN'abpuensu, C. A. Cnankos). 160 c.

Kuwura st yaurtens. ba3zossiii ypoBens. 11 kinace (aBroper: O. C. IN'abpuensa, U. I'. Octpoymos, C. A. Cnaakos). 272 c.

Pabouast rerpans. ba3oserii ypoBenb. 11 kimace. (aBTopsr: O. C. I'abpuernsin, C. A. Cnaakos). 176 c.

KonTtponwsHbie 1 mpoBepodHbIe paboThI. ba3oBeiii ypoBeHb. 11 kitace (aBTopsr: O. C. I'abpuensH u ap.). 224 c.

OOmias xuMus B TeCTax, 3ajayax, ynpaxkHeHusx. 11 kinacc (aBropsl: O. C. I'abpuensn, U. I'. Octpoymos, A. I'. Beenenckas). 304 c.
Xumudeckuit skciepuMeHT B 1mikotie. 11 kiace (aBropsr: O. C. IN'abpuensu, U. I'. Octpoymon). 208 c.

Terpanpb 151 OLIEHKU KayecTBa 3HaHUN o XuMuU. ba3zoBelil ypoBeHsb. 11 kiacc (aBTopsl: O. C. 'abpuensn, A. B. Kymnosa). 112 c.
Xumusi. bazoBsiit ypoBeHb. 11 kinacc. DnekTpoHHas popMa yueOHHUKA.

© 0Nk WD

Wndopmarrionnsie cpeactsa

Hurepuer-pecypcesl:

1. http://www.alhimik.ru TlpencraBiieHbl clieayrpoliue pyOpUKH: COBETHI aOUTYPHUEHTY, YUYUTEII0 XUMHHU, CIPABOYHUK (OYCHb OOJIb- Ias
1MoI00pKa TaOJMIl M CHPAaBOYHBIX MaTEpUAlIOB), Becejiasi XMMHUs, HOBOCTH, OJMMIIMAJIBI, KyHCTKamepa (Macca HHTEPECHBIX HCTOpHUYE- CKHX
CBEJICHUN ).

2. http://www.hij.ru/ XKypuan «Xumusi ¥ )KU3HB» IMOHSITHO U 3a- HUIMATEJILHO paccKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U
B MHpE, B KOTOPOM MBI )KUBEM.



http://www.alhimik.ru/
http://www.hij.ru/

3. http://chemistry—chemists.com/index.html DriexTpoHHBI# KypHaT «XHUMUKA U XHUMUS», B KOTOPBIX IPEJICTABIICHO MHOXKECTBO OITBITOB I10
XAMHUH, 3aHUMATEIILHOW HH(POPMAIINH, TTO3BOJISIONICH yBIIeUb YYCHUKOB SKCIICPUMEHTAIBHOMN YaCThIO IPEMETA.

4. http://c-books.narod.ru BeceBo3morkHast inTepaTypa o Xvu- MUH.

5. http://www.drofa-ventana.ru 3BecTHoe M31aTeILCTBO yueO- HOM siuTeparypbl. HOBUHKHM Hay4YHO-TIOMYJISIPHBIX M 3aHUMATEIIBHBIX KHUT I10
XUMHUU.

6. http://schoolbase.ru/articles/items/ximiya BcepocCHMCKII MIKOIBHBIN ITOPTa CO CChUIKAMH Ha 00pa3oBaTe/IbHBIE CANTHI [0 XUMHHU.

7. www.periodictable.ru CoopHuk cTaTeii 0 XHMHYSCKHX JIEMEH- Tax, MWLTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.



http://chemistry/
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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