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OCHOBHOI0 00mero odopazoBanus
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COCTaBHII: YYHTENb XUMHH
MKOYVY COIIINe6 c./lepbeToBka

I'ounsena Jlapuca BaaguMupoBHa



Pabouast nporpamma no kypey «Xumus». 8 kiace. ®I'oC 000
IHosicHUTe IbHAA 3aNIUCKA.

PaGouyas mporpamma 1o XMMHUH JIJIs1 OCHOBHOM IITKOJIBI COCTaBJICHA Ha
ocHOBe DyHIAMEHTAIBHOTO SJIpa COAEPIKaHMsI OOIIeT0 00pa30BaHUs U
TpeboBanwmii k pe3yabTaTaM OCHOBHOT'O O0IIIEro 00pa3oBaHus,
IPEJICTaBICHHBIX B DeiepaibHBIM TOCY1apCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe 001ero 00pa30BaHMUs BTOPOTO OKOJICHUS. B Hell yUUThIBAIOTCS
OCHOBHBIC UJICH ITOJIOKCHHS ITPOTPAMMBI Pa3BUTHS U (DOPMHUPOBAHHMS
YHHBEPCATbHBIX YICOHBIX JCHCTBHIA ISl OCHOBHOTO OOIIETO 00pa30BaHMSI

XuMusl, KaKk 0JIHa U3 OCHOBOIIOJIAraloIIuX 00J1acTell ecTeCTBO3HAHUS,
ABJIIETCS] HEOTHEMIIEMOM YaCThIO 00pa30BaHus IIKOIBHUKOB. KaxkIbIil uenoBek
KUBET B MUPE BEUIECTB, IO3TOMY OH JIOJKEH UMETh OCHOBBI (PyHJaMEHTAJIbHBIX
3HAHMM 110 XUMHUH (XUMUAYECKAsi CHMBOJIMKA, XUMUYECKHUE MMOHATUSA, (DAKTHI,
OCHOBHBIE 3aKOHBI M TEOPHUH ), TO3BOJISIFOIINE BHIPA0OTATH MPEICTABICHUS O
COCTaB€ BEIIECTB, UX CTPOCHHH, IPEBPAIICHUAX, IPAKTUYECKOM
UCIIOJIb30BaHUH, a TaK)Ke 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT IIPEICTaBISTh.

N3yuast XuMuIo, yqaiimecs: y3HatoT 0 MaTEpUaIbHOM €IMHCTBE BCEX
BEIIIECTB OKPY’KAIOIIETO MUPA, 00YCIOBICHHOCTH CBOMCTB BEIIIECTB UX
COCTaBOM

M CTPOCHHEM, MIO3HABAEMOCTH U MPEJCKA3yeMOCTH XUMUYECKUX SIBJICHUM.
N3yyeHue CBOMCTB BEIECTB U UX MPEBpAIICHUIN CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHHUS, a TPaKTUYecKas paboTa ¢ BEIeCTBAMU
(;1abopaTopHBIE OMBITHI) — TPYAOIIO0NI0, aKKYPaTHOCTH U coOpanHocTH. Ha
IpUMEpPEe XUMHUHU yUYallluecs MOJIy4aroT MPeICTaBIeHUs O METO/Iax MO3HAHUS,
XapaKTEePHBIX JJISI ECTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U
TEOPETHUUYECKOM).

Pa0Gouyast nporpaMMa y4eOHOro Kypca mo XuMum Ajs 8 kiacca
paspaborana Ha ocHoBe @I'OC BTOPOro nmokojeHus, Ha 0a3e MPOrpaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHusl MO0 XUMHH (0a30BbIN YPOBEHB) U aBTOPCKOi

nporpammbi O.C. I'agpuensina, A.B. Kynuosoii [IporpaMmMa oCHOBHOIo 00111€ro

o0pa3zoBanus no xumuu. 8-9 kinaccel. M: /Ipoga, 2015 r.



JlaHHast mporpaMMa KOHKPETU3UPYET COAEP)KaHUE CTaHAapTa, AAET
pacnpenenenre y4eOHbIX YacoB I10 pasjienaM Kypca, OCJIeJ0BaTeIbHOCTh
U3YYECHUS TEM U Pa3/AeIIOB C YYETOM MEKIPEeAMETHBIX M IPEeAMEeTHBIX
cBsI3eil, JIOTUKU Y4eOHOro mpoIiecca, BO3PacTHbIX 0COOEHHOCTEH yJyalnuxcst

IIporpamma paccuurana Ha 68 yacoB (2 yaca B HEZIEIIO), B TOM YHCIIC
Ha KOHTPOJIbHBIE pabOThI- 64acoB, MPAKTUUECKHUE PabOTHI 5 YacoB

Coaep:xaHue NporpaMMbl HANPABJIEHO HA OCBOCHHE YYAIMHUCS
3HaHUW, YMEHUH U HaBBIKOB Ha 6a30BOM YpPOBHE, YTO COOTBETCTBYET
OO6pa3zoBatebHOM MPOrpaMMe HIKOJIBI.

Lenu nzydenus xumun B 8 Kiacce:

* 0CBOEHHE BOKHEHIITNX 3HAHUH 00 OCHOBHBIX MOHATUIX M 3aKOHAX
XUMUU, XUMHYECKOMN CHUMBOJIHNKE,

* OBJIa/IEHNE YMEHUSIMU HAOI0/1aTh XUMHUYECKUE SIBJICHUS, POBOIUTH
XUMHUYECKUN SKCIIEPUMEHT, TPOU3BOJIUTH PACUETHl HA OCHOBE
XUMHUYECKUX (POPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKIUi;

* pa3BUTHeE TI03HABATEILHBIX HHTEPECOB U UHTEIJICKTYIbHBIX
CIIOCOOHOCTEN B MpOoLEcce MPOBEICHNUS XUMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEIILHOTO



MpUOOPETEHMUS 3HAHUIA B COOTBETCTBUU C BOZHUKAIOIIIUMU
KU3HCHHBIMU MTOTPEOHOCTSIMU;

* BOCIINTAHME OTHOILIEHUS K XUMHUHU KaK K OJHOMY M3 (PyH/IaMEHTaJIbHbIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY O0IIEYETI0BEUECKON KYIIbTYpPHI;

* IPUMEeHeHHe OJTyUCHHBIX 3HAHUN M YMCHHIA /I O€30TIaCHOTO UCIIOIb30BaHHMS
BEIIECTB U MaTEPUAJIOB B OBITY, CEIbCKOM XO3SMCTBE U HA IMMPOU3BOJICTBE, PEIICHHUS
NPaKTHYECKUX 3a/1a4 B IOBCEAHEBHOM KM3HH, ITPEIYIPEHKICHUS ABICHHIA,
HAHOCAIIUX BPEJ 3I0POBBIO YEIIOBEKA M OKPYIKAIOIIEH cpejie.

3agaun:

1.CopmMupoBath 3HaHHE OCHOBHBIX MOHATUI U 3aKOHOB XUMUMU;

2.BocnuThiBaTh O0IIEUETIOBEYECKYIO KYIbTYPY;

3. Yuutsp Ha6JIIOI[aTB, IMPUMCHATH ITIOJIYUYCHHBIC 3HAHUS Ha IIPAKTUKC.

JINYHOCTHBIMHM pe3yJabTaTaMM U3YUCHUA IIPpCIAMETA «XuMH» B 8 KJ1acce
ABJIAKOTCA CIICAYIONUC YMCHUSA!

0CO3HABATHb CAVMHCTBO U LECJIOCTHOCTh OKPYXKAIOIICTO MHUpa, BO3SMOXKHOCTHU
€ro Mo3HaBaeMOCTH U O0OBICHUMOCTH Ha OCHOBE I[OCTH)KGHI/Iﬁ HAaYKH,

NMOCTENEeHHO BBICTPAMBATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CAMOOOpPA30BaHUIO, B TOM UHUCIIE U
B paMKax CaMOCTOSTEIbLHOU eITeIbHOCTH BHE IITKOJIBI;

OllEHMBATH KU3HCHHBIC CUTYAIIUU C TOYKU 3pEHUs 0€30MacHOTO
o0pa3a »KU3HHU U COXPAHEHUS 37I0POBBS;

OI¢CHUBATDH AKOJIOTMYECKUM PHUCK B3aMMOOTHOIIICHUI Y€I0BEKa U IMPpUPOILI.
(l)OpMI/Ip()BaTI) 9KOJIOTHUYCCKOC MBIIIJIICHUC: YMCHUC OLICHUBATH CBOIO

JESITEILHOCTD U MOCTYIIKH IPYTHX JIFOJIEH C TOUKH 3PEHUSI COXPAHEHUS
OKpY’KaloIllel cpe/ibl - TapaHTa KU3HU U OJ1aronoinyydus Jiroeil Ha 3emie.

MeTanpeaMeTHBIMU PE3YJIbTATAMU U3yUECHUS Kypca « XUMUSD)
aBJsieTcsl GOPMHUPOBAHUE YHUBEPCAIbHBIX YueOHbIX aeicTBuil (Y'Y /).

Pecynamuenvie YY/I-



CaMOCTOSITENIbHO OOHAPYKUBATh U (DOPMYJIMPOBAThH yUeOHYIO MPOOIEMY,
OTIPEEIIATH 1eNIb YUeOHOU AesITeTbHOCTH;

BEPCHUU pellleHus MpoOeMbl, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BIOUPATh
U3 MPEJII0KEHHBIX U UCKATh CAMOCTOSATENIBHO CPECTBA TIOCTUKEHHUS LEIH;
COCTaBIISATh (MHAUBUIYaJIbHO WM B TPYIIE) IJIaH PEIICHUS TPOOIEMBbI;

paboTas 1o MiIaHy, CBEpsITh CBOU JEHUCTBUS C LEIBIO U, IPU HEOOXOIUMOCTH,
UCIIPABJIATH OLIMOKM CaM BBIIBUTATh CAMOCTOSITEIILHO;

B IMAQJIOTE C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEILHO BIPAOOTAHHbIE
Kputepuu oueHkH. [IkonbHbIE:

oOHapy>KuBaeT v PopMyIHUPYyeT YUeOHYIO MPoOIeMy MOJT PYKOBOJICTBOM
YUUTETIS.



CTaBHUT LCJIb ACATCIIBHOCTH HAa OCHOBC MOCTaBJICHHOM HpO6JI€MBI
" npeajiaract HECKOJbKO cIoco0oB ee JOCTHIKCHMUA.

CaMOCTOATCIIbBHO aHAJIM3NPYCT YCIIOBUA JOCTHIKCHHUA LCJIM HAa OCHOBC yqéTa
BBIACJICHHBIX YYHUTCIICM OPUCHTHUPOB I[efICTBHH B HOBOM y‘-Ie6HOM Marcpuaic.
IIAHUPYCT PCCYPCHI I AOCTHKCHHA LI

Ha3spiBaet TPYAHOCTH, C KOTOPBIMU CTOJKHYJICA ITPH PCUHICHUU 3aad4H, U

MpeIaraeT MyTy UX MPeoaoIeHus/ n30eranus B JaTbHEHIICH eI TeTbHOCTH.
BbINyCKHUK MOJIyYUT BO3MOKHOCTh HAYYUThHCH:
CaMoCTOSITEeIbHO CTAaBUTh HOBBIE YUEOHBIC LIETH U 3a]a4H.

CaMOCTOSITEIbHO CTPOUTH JXU3HCHHLIC I1IJIaHBI BO BpCMeHHOﬁ IEPCIICKTUBC.

IIpH INIAHUPOBAHUHU OOCTHIKCHUA ueneﬁ CaMOCTOATCIBbHO U aACKBATHO YYUTHIBATDH
YCIIOBUS U CPCACTBA UX JOCTHIKCHMUA.

BriensiTh abTepHATUBHBIE CTIOCOOBI JOCTHKCHUS ST U
BbIOMpaTh Hanboee A (HEKTUBHBIN CIOCO0.

AJIeKBaTHO OLIEHUBATH CBOU BO3MOKHOCTH JIOCTHKEHUS LEJIH
OINpENEIEHHON CI0XKHOCTHU B PA3JINYHBIX c(Pepax caMOCTOATENbHON AECSATEIbHOCTH.

Ho3nasamenwvnwvie YY/I:

aHAJIM3UPOBATH, CPABHUBATH, KJIACCU(MUIIUPOBATH U 000011aTh (haKThI
U SIBJICHUS. BBISABIAT MPUYMHBI U CICACTBUS MPOCTHIX SIBIICHUN.

OCYLIECTBJIATh CPABHEHUE, KJIACCU(PUKALINIO, CAMOCTOSITEIbHO BHIOMPAsI
OCHOBAHUSI M KPUTEPHUH JJIsl YKA3aHHBIX JIOTUUECKUX OTEepaIlni;

CTPOMUTD JIOTHYECKOC PACCYKACHUC, BKIIIOYAIOMICC
YCTAaHOBJICHUC ITPUINHHO-CJICICTBCHHBIX CBSI3CH.

€03/1aBaTh CXEMaTUYECKNE MOJCIIN C BBIJICIICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

COCTABJISITh TE3UCHI, PA3JIMYHBIC BHJIBI TUTAHOB (ITPOCTHIX, CJIOKHBIX H T.I1.).
npeodpa3oBbIBATH HHGOPMAIIHIO U3 OJHOTO BUA B APYroi (Talduiry

B TEKCT U TIp.).



yMeThb ONPEEISITh BO3MOKHBIC HCTOYHUKU HEOOXOIUMBIX CBEIACHU,
MIPOU3BOJIUTH OUCK MHPOPMAIUU, aHATTU3UPOBATH U OLICHUBATH €€
JIOCTOBEPHOCTH. IIIKONIbHBIE:

OCYIIIECTBIISIET PACIIMPEHHBIN MOMCK HHPOPMAIIUU C UCTIOJIH30BAHUEM
pecypcoB 6ubimorek u HTepHera.

CUHNTBIBACT I/IH(l)OpMaHI/IIO, MMpCACTABJICHHYIO C HCIIOJIb30BAHHUCM PAaHCC
HCU3BCCTHBIX 3HAKOB (CI/IMBOJ'IOB) I[P HaJIMYWKU HUCTOYHHKA, COACPIKAIICTO
HNX TOJIKOBAHUC.

C03z[aeT MOJICJIN U CXCMBI A1 pCHICHUS 3a1a4.

HepeBOIII/IT CJIIOXKHYIO IIO COCTaBY HH(bOpMaI_[I/IIO u3 Tpa(i)I/I“IeCKOFO
HJIN CUMBOJIBHOTO IIPEACTABJICHHA B TCKCT U HaO60pOT.

YcraHaBiauBaeT B3aUMOCBSI3b OIMMCAHHBIX B TEKCTE CO6BITHI>1, HBHGHHﬁ,
IIpOoLCCCOB. anCTByeT B ITPOCKTHO- HCCIICIOBATEIILCKOM ACSITCILHOCTH.

MIPOBOJIUT HAOJIOICHNE U IKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHUTEIIA.
OCYIIIECTBISIET BEIOOP Hanbosree 3pheKTUBHBIX CIIOCOOOB PEIICHHUS 3a1a4 B

3aBUCUMOCTHU OT KOHKPCTHBIX yCJ'IOBHfI;

AacT OMMPCACICHUC ITOHATHUSAM.

YCTaHaBJIIMBACT MIPUYINHHO-CIICACTBCHHBIC CBA3M.



0000111aeT MOHATHS — OCYIIECTBISET JJOTHIECKYIO OTEPAIIUIO MEPexo/ia OT
BUJIOBBIX ITPU3HAKOB K POJIOBOMY ITOHSATHIO, OT MIOHATHS C MEHBIIUM 00BEMOM K
IIOHATHIO C OOJIBIINM 00BEMOM;

OCYmCCTBIACT CPAaBHCHHUC, CCPUALTNTIO U KJ'IaCCI/I(bI/IKaHI/IIO, CaMOCTOATCIIBHO
BLI6I/IpaH OCHOBAHUA U KPUTCPHUHU OJI1 YKA3dAHHBIX JIOTHYCCKUX onepaum‘zi.

CTPOUTH KJIACCU(DHUKAITMIO HA OCHOBE TUXOTOMHYECKOTO JIeJIeHUs (Ha
OCHOBE OTPHIIaHUS)

CTPOUTDH JIOTHYCCKOC PACCYKACHUC, BKIIIOUAIOIICC YCTAHOBJICHUC
IMPUYINHHO-CJICACTBCHHBIX CBH3eﬁ;

0OBSACHSAET ABJICHUA, IIPOUCCCHI, CBA3HU M OTHOLICHUA, BBIAIBIISICMBIC B XOAC
HCCJICAOBAaHM,

3HACT OCHOBBI YCBAHMBAIOIICTO YTCHUA

YMCCT CTPYKTYPHPOBATDH TCKCTLI (BI)II[GJ'ISIGT I'NIaBHOC U BTOPOCTCIICHHOC,

TJIaBHYIO HJICI0 TEKCTA, BEICTPAUBAET MOCIIEI0BATEILHOCTH ONMUCHIBAEMBIX
COOBITHIN)

3HAa€T OCHOBBI O3HAKOMUTCJIIBHOI'O YTCHU I,
IMOCJICAOBATCIBbHOCTD OIIMChIBACMBIX CO6BITHI>1)

- CTaBUTb MPOOJIEMY, apTYMEHTUPOBATh €€ AKTYalbHOCTb.

-CaMOCTOATCIBbHO ITPOBOAUTDL UCCIICAOBAHHUC Ha OCHOBC ITPUMCHCHUA
MCTOJ0B Ha6J'HOI[eHI/I$I H SKCIICPUMCHTA,

KommynukaruBubie YY/I:

CaMocTOsITEIbHO OPTaHU30BbIBATh YUEOHOE B3aMMOJICHCTBHE B TPYIIINE

(ompenensTh OOIIME LENH, PACTIPEAEISATh POJIH, JOTOBAPUBATHCA IPYT C IPYrOM U

T.1.).lIKoNbHBIE:

coOJTI0/TaeT HOPMBI MyOJIMYHOM PEeUYr U PETIIAMEHT B MOHOJIOTE M TUCKYCCHUHU.
TIOJIE3YETCSI aJIEKBATHBIMY PEUYEBBIMU KJIHIIIE B MOHOJIOTE (ITyOJIMIHOM

BBICTYILJICHUH ), TUAJIOTEe, JUCKYCCUHU.

dbopmynupyeT COOCTBEHHOE€ MHEHHUE U TIO3UIINIO, apTYMEHTUPYET UX.
KOOPJIMHUPYET CBOIO MO3UITUIO C TTO3UIIUSIMH IMAPTHEPOB B COTPYTHUYECTBE

py BeIPaOOTKE OOIIETO.



YCTAaHABJIIMBACT U CPABHUBACT PA3HBIC TOYKH 3PCHUA, IIPCIKIAC YCM
IMPUHUMAThb PCHICHWA 1 J1CJIaTh BBI60p.

CIIOPUT U OTCTAMBACT CBOIO ITO3UITUIO HC Bpa}KI[€6HI>IM JIIA
OIIIIOHCHTOB 06p330M.

OCYIIIECTBIISIET B3aMMHBIA KOHTPOJIb U OKa3bIBACT B COTPYTHUUECTBE
HEOOXOJIUMYIO B3aUMOIIOMOIIIb.

OPTaHH30BBIBACT U TUIAHUPYET y4eOHOE COTPYTHHUYECTBO C YUUTEIIEM H
CBEPCTHUKAMH; OTIPEICTIATH eI U PYHKIIUU YIaCTHUKOB, CIIOCOOBI
B3aMMO/ICICTBHS; TNIAHUPOBATH OOIIHE CIIOCOOBI PabOTHI;.

yMmeeT paboTaTh B IpylIe — yCTaHaBIMBAaeT paboure OTHOLIEHHUS,
3¢ (HEKTUBHO COTPYJHUYAET U CIIOCOOCTBYET MPOJYKTUBHOW KOOIEpaIiH;
MHTETPUPYETCS B IPYIILY CBEPCTHUKOB U CTPOUT ITPOLYKTUBHOE
B3aMMO/JICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH.

YUHUTBIBATH PA3HbIE MHEHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO
[IO3ULINIO;

BI)IHyCKHl/IK MOJIYYUT BOZSMOKHOCTD HAYIYUTHCH:

- MPOAYKTUBHO pa3peniaTh KOH(MIUKTH HA OCHOBE yuéTa HHTEPECOB
Y TIO3UIMHN BCEX YYACTHUKOB, MOUCKA U OLEHKHU aJlbTEPHATUBHBIX CIIOCOOOB



paspenieHus: KOHQIMKTOB; JOrOBapUBATHCS U MPUXOAUTh K O0IIEMY PEIICHHUIO B
COBMECTHOM JIEATEIIBHOCTH, B TOM YHUCJIE B CUTYallUd CTOJIKHOBEHUS UHTEPECOB;

- OpaTh Ha ceOsl MHUIIMATHBY B OPTaHU3AI[UH COBMECTHOTO
nercTBus (A€I0BOE TUIEPCTBRO);

-BJIaJIETh MOHOJIOTMYECKOM U TUATIOTHYECKON (hOpMaMH peyu B
COOTBETCTBHUM C TPAMMATUYECKUMHU U CUHTAKCUYECKMMHU HOPMaMHU POJHOTO SI3bIKa;

-CJIEI0BAaTh MOPAJIbHO-3THYECKUM U IICUXOJIOTMYECKUM ITPUHIUIIAM
OOLIEHUS U COTPYIHMYECTBA HA OCHOBE YBAXKUTEJILHOTO OTHOLIEHUS K MApTHEPAM,
BHHUMAHMSI K JIMYHOCTH IPYTOro, aA€KBATHOI'O MEKIMYHOCTHOTO BOCIIPHSTHS,
TOTOBHOCTH aIEKBaTHO PEarupoBaTh HA HYXbl IPYTUX, B YACTHOCTH OKAa3bIBATh
IIOMOIIIb ¥ HIMOLIMOHAIBHYIO ITOAJEPKKY IMAPTHEPAM B IIPOLIECCE NOCTUKECHUSA
o011l e COBMECTHOU JeATEIbHOCTH;

HpeIlMeTHbIMI/I pe3yJabTaTaMM U3YUCHHA MIPCAMCTA ABJIAIOTCA CICAYIONIHC
YMCHUA:

OCO3HAHHUC POJIK BCIICCTB!:

- OIIPCACIIATE POJIb PA3JIMYHBIX BCIUICCTB B IIPUPOAC N TCXHUKC,
- OOBICHSITH POJb BCIICCTB B UX KPYI'OBOPOTC.
PAaCCMOTPCHUC XUMHUYICCKUX ITPOLICCCOB:

- IPUBOJUTH ITPUMEPBI XUMUYECKHUX IPOLECCOB B PUPOJE;

- HaXOAUTb YCPThI, CBUACTCIbCTBYIOIINC 00 O6H_[I/IX IMPpHU3HaKax
XUMHUYCCKHUX ITPOLCCCOB U UX PA3JINYUAX.

HCIMOJIb30BaHNE XMMUYCCKUX 3HAHUM B 6BITy:
- OOBICHSTH 3HAUYCHHE BCIICCTB B ) KW3HHU U XO3SIMCTBE YEJIOBEKA.

00BACHSATH MHUDP C TOYKHU 3PpCHUA XUMHUU:

— INSPCUUCIIATE OTIINYUTCIIbHBIC CBOMCTBA XUMMYECKHUX BCIICCTB,
— pas3indyaTb OCHOBHBIC XUMHWYCCKUC IIPOLCCCHI;
- ONnpeCACIATL OCHOBHBIC KJIACChl HCOPraHNMYCCKHUX BCIICCTB,

- IOHUMATb CMBIC]I XUMHWYCCKUX TCPMUHOB.
OBJIaACHHUC OCHOBAMM MCTO/0B IMO3HAHUSA, XapPAKTCPHBIX IJI CCTCCTBCHHBIX HAYK!

- XapaKTepU30BaTh METOIbl XMMUUYECKOM HayKu (HaOII0eH1Ee, CPaBHEHHE,
AKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B MO3HAHUU MTPUPO/IBI;



- IPOBOJUTH XUMUYECKHE OMBITHI U SIKCIIEPUMEHTHI U OOBACHATH UX
pEe3yJbTaTHhI.

YMCHHC OICHUBATL ITIOBCACHUC YCJIOBCKA C TOYKHU 3PCHUA

XAUMUYECKOH 0€30I1aCHOCTH IO OTHOIICHUIO K YCJIOBCKY U IIPUPOAC:

- UCIIOJIb30BAaTh 3HAHUA XHUMHU TIPpU CO6JIIOI[€HI/II/I IIpaBrJI UCITOJIb30BAHUS
OBITOBBIX XMMHYECKUX IIpCIIapaToB,

- pa3jindaThb OIIACHBIC U Oe30macHEIe BCIICCTBA.



Pabouas mporpamma noctpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0/A.
DTO AOCTUTAETCS MyTEM BBIUWICHEHUS IUIAKTUYECKON €TMHULIBI — XUMUYECKOTO
AJIEMEHTA - U JAIbHEHUIIIEM YCIIOKHEHUN U PACIIUPEHUH €€: 3/IeCh TAKOBBIMU
BBICTYIAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOIHBIE ATOMBI, IIPOCTHIE M CJIOKHBIC
BeIEeCTBA). B mporpamme yunThIBaeTCS peain3aiius MeKIpeIMeTHbIX CBSI3EH ¢
KypcoM dusuku (7 kinacc) u ouoaoruu (6-7 Kiaacchl), rae JaeTcs 3HAKOMCTBO C
CTPOSHHEM aToMa, XUMHUYECKOW OpTraHU3aIKel KISTKH U TpolieccaMu 0OMeHa
BEIIICCTB.

OcHOoBHOM (OpMON OPraHU3aAUMH Y4eOHOI'0 NPoLecca SBIAETCA KIaCCHO-
ypouHas cuctema. B kauecTBe JOMOJHUTENBHBIX (POPM OpraHU3aLUH
00pa30BaTENBLHOrO MPOLIECCa UCTIOIB3YETCSI CHCTEMA KOHCYJIbTal[MOHHOM
HOJJEPKKU, MHIANBUIYAJBbHBIX 3aHATUH, CAMOCTOATEIbHAS paboTa yJaluxcs ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA.

[Tpeobmanaromieit GopMoit KOHTPOIIS BHICTYHAIOT MMChMEHHBIN
(camocTosiTeTbHBIE U KOHTPOJIbHBIEC PA0OThI) U YCTHBIN omnpoc (cobeceqoBanue),

TCCTUPOBAHUC.



CoaepxaHue nNporpaMmasl.



Beenenue IlepBoHayajbHble XUMHUYECKHUE TOHATUSA
(8 uac)

[Ipeamet xumun, MeToabl O3HAHUS B XUMUHK: HAOIIOJEHUE, DIKCIIEPUMEHT,
MozenupoBanue. Mctounnku xumudeckor nHpopMaiuu, ee MmojyueHue, aHaIn3
U IIPEACTABICHUE €I0 PE3yJIbTATOB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (JopMax €ro CyIeCTBOBAHUS:

CBO6OI[HBIX aToMax, IMPOCTLIX U CIIOKHBIX BCIICCTBA

[IpeBpaimenus BemecTB. OTANYNE XUMUYECKUX PEAKIUI OT (PU3UIECKUX
sBieHuil. Poib Xxumun B )Ku3HU yenoBeka. XeMopmiusa u xeMopoOusi.

Kpatkue cBeneHus W3 MCTOPUM BO3HHUKHOBEHUS W PA3BUTUS XUMHH.
[lepuon amxumuu. [oustue o ¢punocopckom xkamue. Xumusi B XVI B. Pazpurtue
xuMun Ha Pycu. Ponb OTE€YECTBEHHBIX YYEHBIX B CTAHOBJIEHUM XUMHUYECKOU
Hayku - pabotsl M. B. JIomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.

XHAMHYECKasi CAMBOJIMKA. 3HAKH XUMHUYECKUX 3JIEMEHTOB U IIPOUCXOKACHUE
MX Ha3BaHW. XuMuueckue popmMyinbl. MHAEKCH 1 KO3)PUIUEHTHI.
OTHOCUTENBHBIE ATOMHASI U MOJIEKYJIApHAsi Macchl. PacdueT MaccoBoil J0Jn
XUMHUYECKOT0 3JIeMEHTa 1o (opMyJie BELIeCTBa.

ITepunomnueckas cucreMa XuMH4eCKux diemMeHToB [l. 1. Menneneesa, ee
CTPYKTypa: Majble ¥ OOJIBIITNE TIEPUO/IBI, TPYIIIHI U MTOATPYIIIHI (TJIaBHAS U
noboyHas). [lepuoanueckas cuctema Kak CpaBOYHOE MOCOOHE ISt
MOJTYyUYEHHUS CBEJICHUN O XUMHUUECKUX DJIEMEHTaX.

PacuerHble 3a1a4m.
1. HaxoxkaeHne OTHOCUTEIbHOW MOJIEKYJITIPHOU MACChl BEILIECTBA I10
€ro XUMHUYECKOU opmyIie.

2. Beruncienne MaccoBOM J10JIM XUMHUYECKOI'O DJIEMEHTA B BEIIECTBE I10
ero hopmyire.

JdeMoHcTpauuu.

1.Mopnenu ( mmapoctepsxueBbie U Ctroapta bpuriebda) pazandHbIX MPOCTHIX U
CJIO’KHBIX BEILIECTB.



2. Komtekuust CTEKISHHOM XUMHAYECKOU MOCYIBI.

3.Konmneknysa MaTeprualioB U U3JIEIUMN Ha OCHOBE aJTFOMUHHSL.

4. BaumMozaeicTBre MpaMopa ¢ KUCIOTOW U IOMYTHEHHE U3BECTKOBOW BO/JIBI.
JlabopaTopHbIe ONbITHI.

l.CpaBHeHI/Ie CBOMCTB TBCPABIX KPUCTAJNIMYCCKUX BCHICCTB U pACTBOPOB.

2.CpaHeHre CKOPOCTH UCTIAPEHUS BOBI, OJICKOJIOHA M STUJIOBOTO CITUPTA C
bunbTpOBaIBLHON OyMaru..

IIpakTnueckasi padora Ne 1

"IIpaBuiia TeXHUKM O€30MaCHOCTH MPHU pabOTE B XUMHYECKOM KaOMHETE.
JlabopatopHoe o0opyioBaHuE U oOpalleHue ¢ HUM."

Tema 1. ATOMBI XHMHYECKHX 3JIeMeHTOB (9 u)



ATOMBI KaKk (popMa CyIIECTBOBAHUS XUMUYECKHUX 3J1eMEeHTOB. OCHOBHBIE
CBEJICHUS O CTPOEHUU aTOMOB. J[0Ka3aTenbCcTBa CIIOKHOCTU CTPOEHUS ATOMOB.
Omneitel Pesepdopaa. [InanerapHas Mojiesib CTPOCHUS aTOMA.

CocTtaB aTOMHBIX AACP: IPOTOHBI U HGﬁTpOHBI. OTtHOcuTEIbHAs aTOMHAs
Macca. B3auMocCBsI3b NOHITUI «IIPpOTOH», ((HGﬁTpOH)), «OTHOCHUTCJIbHAs aTOMHasA
Mmacca».

MN3MeHeHue yncna IIPOTOHOB B AOpC aTOMA - 06p3.30BaHI/Ie HOBBIX
XUMHUYCCKHUX 3JICMCHTOB.

N3MeHeHue uncia Hef’ITpOHOB B AApPC aToOMa - O6p3,30BaHI/Ie HN30TOIIOB.
COBpGMGHHOG OIIPCACICHUC IIOHATHA «XHUMHYECKHH 3JIeMeHT». M30Tombl
KaK Pa3HOBHUIHOCTH aTOMOB OAHOI'O XUMHUYICCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpOEHHE PTEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKHUX
3JIEMEHTOB MaJIbIX NMEPUOIOB Nepuoanueckon cuctemMsl . 1. Menaeneena.
[ToHsiTHE O 3aBEpPIICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (RHEPTETHUECKOM

YPOBHE).

[lepnognyeckas cucteMa XuMU4eCcKux anemeHToB /. 1. Menneneesa u
CTPOEHHE aTOMOB: (PU3NYECKHI CMBICII TOPSIKOBOIO HOMEPA AIEMEHTa, HOMEpa
IpyIIIbl, HOMEpa Nepruoaa.

MN3meHeHue yncna QJICKTPOHOB Ha BHCIIHEM J3JICKTPOHHOM YPOBHC aTOMA
XUMHUYCCKOT'O JJIEMECHTA - O6paBOBaHI/IC IMOJIOXKUTCIIBbHBIX U OTPHUIHATCIbHBIX HOHOB.
I/IOHLI, O6paSOBaHHI>Ie arToMaMiu MCTAJIJIOB 1 HCMCTAJJIOB. HpI/I‘II/IHI)I HN3MCHCHUA
METAJJINYECKUX U HEMETAJJIMUECKUX CBOMCTB B IIepruoAax 1 rpyIiax.

O6pazoBanne OMHApHBIX coeauHeHui. [IoHsTHE 00 HOHHOM CBS3H.
CxeMbl 00pa30BaHUsI MOHHOM CBSI3H.

B3anMopaelicTBrEe aTOMOB XUMUYECKUX IJIEMEHTOB-HEMETAIIIIOB MEXIY
co0oii - 00pa3oBaHuE ABYXaTOMHBIX MOJIEKYJ TPOCTHIX BEIIECTB.
KoBasieHTHas HENMONSIpHAs XUMUYECKasl CBA3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.

B3auMopaencTBre aTOMOB XUMUYECKUX JIEMEHTOB-HEMETAIIIIOB MEXKIY
co00ii - 00pa3zoBaHre OMHAPHBIX COCAMHEHN HEMETAIIOB.
DIIEKTPOOTPULIATENBHOCTD. [IoHsATHE O KOBAJICHTHOM MOJsApHON cBA3U. [loHsITHE
0 BJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBAaTh KOBAJICHTHBIC XUMUICCKIE
cBs3u. CocTaBieHue GopMys OMHAPHBIX COCTMHEHUM 110 BaJICHTHOCTH.

B3auMopeiicTBiue aTOMOB XUMHUYECKUX IJIEMEHTOB-METAIIIIOB MKy COOOM
- 00pa3oBaHUE METATUIMYECKUX KpUCTAILIOB. [IoHATHE O METAINTUYECKOU CBS3H.



JdemoncTpanuu. Moaenu aToMOB XUMUYECKUX 31eMEHTOB. [lepuoanyeckas
CHCTEMA XMMHUYECKHUX 3J1ieMeHTOB J[. 1. Menpeneena.

JlaGopaTopHbIe ONBITHI.

3.MozenupoBaHue NPUHIMIA JEHCTBUM CKOHUPYIOIIET0 MUKPOCKOIIA.

4. MI3roToBjeHre Mo/ieiel OMHAPHBIX COCTUHECHUIA.

5. O3HaKoOMJICHHE C KOJUICKOMAMHA MCTAJIJIOB

Tema 2. IIpoctbie BemecTBa (7 u)

[TonoxeHre METAJIJIOB U HEMETAJJIOB B IIEPUOIMUECKON CUCTEME
xumuueckux 3semeHToB J[. 1. MenneneeBa. BaxHeiiime npocThie BEIIECTBA -



METaJUTBI: KeJIe30, ATIOMUHIN, KaJIbIINI, MarHUd, HATpuid, Kaymid. O01Ime
¢du3rUecKre CBOMCTBA METAILIOB.

Bakneiiime npocTbie BEIEeCTBA - HEMETAIUIbl, 00pa30BaHHBIE ATOMaMHU
KHUCIIOpOJia, BOJIOPOJA, a3oTa, cepbl, ¢ocdopa, yriaepoaa. Moekybl
MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/Ia, KUCIOPOAa, a30Ta, FAJIOI€HOB.

OTtHOcHuTEIbHAS MOJICKYJIAPpHAA Macca.

CrocoOHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB - aJUIOTPOIHUS. AJUIOTPOIIHBIE MOIU(PUKAITUH
Kuciaopoaa, pochopa u onosa. Metaunyeckie 1 HeMETaNINYECKUE CBONCTBA
IOPOCTHIX BellecTB. OTHOCUTENBHOCTD JI€JICHUS MPOCTHIX BELIECTB HA METAJUIbI U
HEMETaJLIBI.

Yucno ABoranpo. KomnuectBo BeniectBa. Monbs. MomnsipHas Macca.
MonsipHbIii 00beM ra3000pa3HbIX BellecTB. KpaTHble e IMHUIIBI KOJTUYECTBA
BEIIIECTBA — MWUIUMOJIb U KUJIOMOJIb, MUJITUMOJISIPHAS U KUJIOMOJISIpHAsI
Macchl BEIIEeCTBA, MUJUTUMOJISIPHBIM U KUJIOMOJISPHBIA 00OBEMBI
ra3zo000pa3HbIX BEIIECTB.

PacueTnl ¢ ncnojib30BaHUEM ITOHATHM «KOJIMYECTBO BCIICCTBa», «KMOJISIpHAs
Mmaccar, «MOJ'ISIpHBIﬁ 00BeM Tra3oB», «IIOCTOsIHHAasA ABoraz{po».

PacuerHble 3aga4m.

1. BeruuciaeHnue MOJISIpHOM MacChl BEUIECTB MO0 XUMHUECKUM (POpMYyJIaM.

2. PacdeTnsl ¢ MCIOJIB30BAHMEM MOHSITHHN «KOJIUYECTBO BCIICCTBA»,
«MOJIIPpHAad Maccay, «MOJ'ISIpHI;IfI 00BeM ra3oB», «IIOCTOsIHHAsA ABoraz[po».

Hemoncrpanuu. IToaxydenue o3o0Ha. OOpa3ubl 0€J10ro0 U CEPoOro 0J10Ba,
0esioro u kpacHoro pocdopa Hexoroprie MeTaiuibl U HEMETAITBI KOJIMYECTBOM
BemiecTBa 1 MoJib. Mojies MoIsipHOTro o0beMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI.

6. O3HaKOMJIEHHE C KOJUIEKIIMIMH HEMETAJIJIOB.
7. O3HaKOMIJICHHE C KOJUIEKIIMSIMA OKCHJIOB.

Tema 3 . CoeqHeHUsI XUMHYECKHX 3JIeMeHTOB (14uacoe)

Crenenb okuciieHnsa. CpaBHEHUE CTENEHU OKUCIICHHS U BAJICHTHOCTH.
OnpenenenHre CTENEHN OKUCIEHUS JIEMEHTOB 110 XUMHUYECKOU popmyiie



coenunenns. CocraBienne popmMys OMHAPHBIX COCTMHEHUM, 00U CrTOCO0 UX
Ha3bIBaHMSI.

buHapHbIE COEIMHEHN METAJIIOB U HEMETAJIJIOB: OKCHUJIBI,
XJIOpubl, cyabduas u ap. CocraBaeHue ux Gopmyi.

BI/IHapHBIC COCAMHCHHA HCMCTAJUIOB: OKCHUBI, JICTYYHUC BOJOPOAHBIC COCANHCHUS,

HUX COCTaB. HpeI[CTaBI/ITeJ'H/I OKCHIOB: BOJAA, erIeKI/ICJIHﬁ ra3 ¥ HeramcHas n3BCCTh.

[IpencraBuTenu JIETy4ynux BOAOPOAHBIX COEUHEHHMN: XJIOPOBOIOPOI U AMMHAK.

OcHOBaHMs, UX COCTaB U Ha3BaHUA. PaCTBOpUMOCTbh OCHOBAHHUI B BOJIE.
Tabnua pacTBOPUMOCTH THAPOKCHIOB M cojiel B Boje. [IpencraBuTenu menoyei:
TUJIPOKCHUJIBI HATPHUS, Kaaus U Kajublud. [IoHsITHE 0 KaUeCTBEHHBIX pEAKIUsIX.
Nunukaropsl. U3MeHEeHNE OKpAaCKU MHAMKATOPOB B IIEJIOYHOU CpELIE.

Kucnorel, wux cocraB u Ha3Banus. Kiaccudukanuss  KHUCITOT.
IIpencraBuTenn KHCIOT: cepHas, coyisiHas © a3oTHad. lloHsTue o0 1IKae
KUCJIOTHOCTH —IKasia-pH. 3MeHeHne okpacku MHANKATOPOB B KUCJIOTHOM cpe/ie.



Conu Kak MPOW3BOAHBIC KUCIOT M OCHOBaHU. X cOCcTaB 1 Ha3BaHUSI.
PactBopumMocTs comneii B Boze. [IpencraBurenu coseid: XIopua HATpusi, KapOOHAT
u dhocdat KampIus.

AMOpdHBIE U KPUCTATUTMYECKUE BEUIECTBA.

MexxMoneKyIapHbIe B3aUMOJECHCTBUS. TUIIBI KPUCTAIUTMYECKUX PEIICTOK: HOHHAS,
aTOMHasi, MOJIEKYJISIpHAs M METAJTTHYEeCKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
TUTMOB KPUCTAJUIMYECKHUX PEIIECTOK. BemiecTBa MOJIEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUs1. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB
MOJIEKYJIIPHOTO CTPOEHUS.

YucTteie BeniecTBa U cMecu. [IpuMepsl )KUAKUX, TBEPIBIX U ra3000pa3HbIX
cMmeceii. CBOICTBaA YACTHIX BEIIECTB U cMecer. MIx coctaB. MaccoBast 1 00beMHasd
JIOJIM KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIC C MCIIOJIBL30BAHUEM ITOHATHS TOIS.

PacuerHble 3aga4mn.

1. PacueT MaccoBOM 1 00OBEMHOM J10JIEH KOMIIOHEHTOB CMECH BEILIECTB.

2. BelunciieHne MacCcoBOM JOJIU BEILIECTBA B PaCTBOPC 110 U3BECTHOM
MacCCC paCTBOPCHHOI'O BCHICCTBA U MACCC PAaCTBOPUTCIIA.

3. Briuucienue Macchl pacTBOPSIEMOTO BELLIECTBA U pACTBOPUTEIISL, HEOOXOJUMBIX
IUISl IPUTOTOBIICHHUSI OTIPEIEIICHHON MACChI PACTBOPA C U3BECTHOM MAaCCOBOM
J0JIEN pAaCTBOPEHHOTO BEILIECTBA.

JemoncTpanuu. OOpasibl OKCUI0B, KUCIOT, OCHOBaHUM U coseil. Moaenu
KPUCTAJUIMYECKHUX PEIIETOK XJIOPUAA HAaTpus, alnMasa, okcuzaa yriepona (IV).
KucioTHO-111e109HbIE HHIUKATOPBI, U3MEHEHUE OKPACKU B PA3IMYHBIX CPEIaXx..
YHUBEPCAIbHBIA UHIMKATOP U U3MEHEHUE €0 OKPACKH B PAa3JIMYHBIX Cpeaax.

JlabopaTopHbIe ONBITHI.

8. O3HaKOMIJIEHHE CO CBOMCTBAMU aMMHAKA.
9. KauecTBeHHBIE peaKIMU HA YTIIEKUCIIBIN Ta3.

10.0npenenennie pH pacTBOpOB KUCIOTHI. ETOYU U BOJIBI.
11.0mnpenenenue pH pacTBOPOB JIMMOHHOTO U SI0JIOYHOTO COKOB Ha CPe3€ IJI0I0B.

12.03HaKOMJIEHUE C KOJUIEKIIUAMU COJIEH.

13.0O3HaK0oMIIEHHE C KOJUIEKLIIMEN BEIIECTB C Pa3HBIM TUIIOM KPUCTAILUINYECKOM
pewetku. M3rorosiieHne Moaenen, KpuCTAINYECKUX PEIIETOK
IIpakTuyeckas padora Ne2 " Ouuncrtka 3arps3HEHHOI MOBapeHHOM conn'
IpakTnueckas padora Ne3 "[IpuroroBiieHre pacTBopa ¢ ONpeAeIeHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BellecTBa"



JlaGopaTopHble ONBITHI.

14. O3HaKOMIICHHE C 00pa3IiaMu TOPHOU ITOPO/IBI.

Tema 4. U3meHenus, npoucxoasmue ¢ semecrsamu (17u)

[ToHsiTHE SIBIEHHUIN KaK U3MEHEHUM, NPOUCXOISIIINX C BEIIECTBAMMU.
SIBiIeHUS, CBA3AHHBIE C UBMEHEHUEM KPUCTAINIMYECKOTO CTPOEHHUS BEILIECTBA
MIPU TIOCTOSTHHOM €T0 COCTaBe, pusnyeckue spieHus. DU3ndecKue sSBICHUS B
XUMWU: TACTUIUISALNS, KPUCTAIUIM3AIMS, BhIIIAPUBAHUE U BO3TOHKA BEIIECTB,
LHEHTPU(PYTUPOBAHUE.

ﬂBJ’IGHI/IH, CBsA3aHHBIC C NIBMCHCHHECM COCTaBa BCIICCTBA, -
XUMHUYCCKHUC PCAKIINH.



[Ipu3Haku U yciaoBuUsl IpOTEKaHUs XUMHUECKUX peakiuid. [lonsitue 00 3Kk30-

M DHIOTEPMUYECKUX peakUusaX. Peakuuy ropeHus Kak 4aCTHBIN ClIy4dai
AK30TEPMUYECKUX PEAKLUHN, TPOTEKAIOIIUX C BBIICIICHUEM CBETA.

3aKOH COXpAaHEHHUS MacChl BEIIECTB. XMMHUYECKUE YpaBHEHUsA. 3JHAUEHUE
MHIEKCOB U K03 uinentoB. CocTaBieHNE YPaBHEHUN XUMUYECKUX PEAKIIHA.

PacyeTsl o XMMHUYECKUM ypaBHEHUsIM. Pelienne 3aa4 Ha HaX0XKJIeHUE
KOJIMYECTBA BEIIECTBA, MAaCChl WM 00beMa MPOAYKTa PEAKIIHH 110 KOJIUYECTBY
BEIIECTBA, MAacce WK 00BEMY UCXOIHOIO BeulecTBa. PacueTsl ¢ UCIOIb30BaHUEM
MOHATUS «JI0JI51», KOT/1a HCXOJHOE BEIECTBO JAHO B BHJIE PACTBOPA € 33JIaHHON
MacCOBOH J10J1€ paCTBOPEHHOI'O BELIECTBA WU COAEPKUT ONPEIECICHHYIO JOJIO
IIPUMECEN.

Peakunm pasnoxxenus. [loHsTHE O CKOPOCTH XUMUYECKUX PEAKIUN.
Karanusatopsl. PepMEHTBHI.

Peaknuu coenuuenud. Karanutuyeckne U HEKaTAIUTUYECKHE PEAKIIMH.
OOpatumble 1 HEOOpaTUMBbIE PEAKIIUH.

Peaknnn 3amenieHus. DIEKTPOXMMHYECKUU DSl HANPSDKEHUN METAJUIOB,
€ro HMCIIOJb30BaHUE I MPOTHO3UPOBAHUSA BO3MOKHOCTH INMPOTEKAHUS PEAKLIAN
MEXy METALIAMU U pacTBOPAMH KUCJIOT. Peakiuy BEITECHEHHS OJHUX METAJLIOB
U3 pacTBOPOB UX COJIEU APYTMMU METAJIIAMH.

Peakiuu oomena. Peakiuu HelTpanu3auuu. Y cloBUs NPOTEKAHUS peaKuui
oOMeHa B pacTBOpax 0 KOHIIA. TUIbI XUMUYECKHUX peakuuid (1o MpU3HaKy «4UCIO

M COCTaB UCXOJHBIX BELLIECTB U MPOJYKTOB PEAKLMK») Ha IPUMEPE CBOICTB
BOZbI. Peakuus pasnokeHus - dIeKTpoIn3 BoAbl. Peakiuu coennHeHus -
B3aUMOJEHCTBHUE BOABI C OKCUAAMU METAJIIIOB U HEMETAJIIOB. [loHsATHE
«TUAPOKCUABDY.

Peakuuu 3aMelieHus - B3aMMOJIEHCTBHE BOJIbI C IIEJIOYHBIMU U
IeJIOYHO3EMENbHBIMU MeTallIaMu. Peakuiuu odmMeHa (Ha mpumepe
rUApoNIH3a Cyabdua aTtoMUHNS U KapOu1a KabLus).

PacueTrHble 3aga4m.

1. Berurcienue no XUMUYECKUM YPABHEHUSIM MAacCChl HJIM KOJIMYECTBA BEILIECTBA
M0 U3BECTHOM Macce WK KOJIUYECTBY BEIIECTBA OJHOTO M3 BCTYNAIOIIHNX B
PEaKIUI0 BEUIECTB WX MPOAYKTOB PEAKIIUH.

2. Briuncnenue Macchl (KOJTUYecTBa BEUIECTBA, 00bEMA) MPOAYKTa PEeaKIUH,
€CJIM U3BECTHA MAcCa UCXOIHOTO BEIIECTBA, COAEPIKALIETO ONPEAEICHHYIO JOII0
IIPUMECEN.



3. Briuucnenue macchol (KOJIMYECTBA BEIIECTBA, 00bEMA) MPOAYKTA PEAKLIHH,
€CJIM U3BECTHA Macca pacTBOpPa U MAacCOBast A0JIs1 PACTBOPEHHOIO BEILIECTBA.

Jdemoncrpanuu. Ilpumeps! pusndecKkux siBJCHUH.

1.IlnaBnenue napaduHa.

2. Bosrouka #ojaa vy OeH30iHONW KUCIIOTHL.

3.PacTBOpeHHE OKpPALLICHHBIX COJIEH.

4. Jlupdy3us qymmcThIX BEMIECTB ¢ TOPSAIIEH JIAMIIOYKHA HaKaTMBaHUSI.
IIpuMepbl XUMHUYECKUX ABJICHUHU:

a) TOPEHHE MarHus;

0) B3aUMO/ICIICTBUE COJIIHOM KUCIOTHI C MPAMOPOM HJIA MEJIOM;
B) nosiyudenue rugpokcuaa meau (11);

I‘) PaCTBOPCHUC ITOJIYYCHHOTI'O THAPOKCHAA B KUCJIIOTAX]

1) B3aumojeictBue okcuaa meau (1) ¢ cepHoit KucinoToit npu HarpeBaHUU;



€) pa3JIoKeHHUE TIepMaHTaHaTa KaJlus; ) B3aUMOJIEHCTBIE Pa30aBICHHBIX KHCIIOT
¢ MeTajuiaMu. Pa3znoxeHue nepokcuaa Boopoa moMOIIbIo JUOKCHIA Mapraiia u
KaTajasbl KapToQesisi Ui MOPKOBH.

JlaGopaTopHbIe ONBITHI.

15.IlpokanmBanye MeIH B TUIAMEHU CIIMPTOBKYU UJIU TOPEIKH.

16. 3amemienue Menu B pactBope xsopuaa menu (1) xenesom.

Tema 6.PacTtBopenme. PacrBopbl. Peakuum wuHoOHHOrO o0OMeHa u
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIbHbIE peakuuu. (18 1)

PacTBopenue kak ¢usnuko-xumuueckuil nponecc. [lonstue o rugparax u
Kpuctajuioruaparax. PactBopumocTs. KpHBbBIE pacTBOPUMOCTH KakKk MOJEINb
3aBUCHUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT TEMIIEpaTyphl.. HackleHHsle,
HEHACBIIIECHHBIE U MEPECHIIICHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB ISl IPUPOJIBI
U CEJIbCKOT'O XO35MCTBA.

[lonatne 00 DJIEKTPOJUTHUYECKONM  AUCCOIMALUU. JIEKTPOJUTHI U
HEJJICKTPOIUTHI. MexaHnu3M AUCCOLUMAIMU JJIEKTPOJIUTOB C PA3JIWYHBIM THUIIOM
XUMHUYECKOW CBs3U. CTENEHb SJCKTPOJMTHUYECKON aucconuanuud. CuibHbIE M
cia0Oble DIIEKTPOITHTHL. .

OCHOBHBIE TIOJIOKEHHUS TEOPUHU IJIEKTPOJUTHYECKON auccoruanuu. oHHbIe
ypaBHEHHUS peakiui. YCIOBHS TMPOTEKAHUS peakiuu OoOMeHa  MEeXIy
AJIEKTPOJIMTAMU JI0 KOHIIA B CBET€ HOHHBIX mpencraBieHuil. Kiaccuduxanuys
MOHOB 1 UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Jluccomuanusi KUCJIOT U UX CBOMCTBA B CBETE
TEOPHUU IJIEKTPOJIUTHUYECKON Aucconanvu. MoJIEKYyJISIPHbIC U HOHHBIE YPaBHEHUS
peakumii KUcioT. B3auMoaeincTBUEe KUCIOT ¢ METaulaMU. DJIEKTPOXUMHUYECKUN
psA HaPSHKEHWM METAUIOB. B3aMMOJIeMCTBHE KUCIOT ¢ METaJllaMU M OKCHJIaMH
METaJUIOB. B3anMOnEeNCTBUE KUCIOT C OCHOBAHUSAMH - PEaKLUs HEUTpAIM3aLMU.
B3aumogeiicTBue kucnot ¢ consimu. Mcronb3oBanue TabIuIlbl paCTBOPUMOCTH JIJISI
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanwus, ux kinaccudukanus. Jluccoruanys OCHOBaHUN W UX CBOWCTBA B
CBETE TEOPHM JJICKTPOJUTUYECKON AUCCOManuu. B3auMonencTBue OCHOBAaHUN C
KHCJIOTaMH, KHUCJIOTHBIMH OKCHUAaMU U cojisMu. Hcmonp3oBaHue TaOIUIIbI
pacTBOPUMOCTH  JUISl  XapPAKTEPUCTUKH XUMHYECKHMX CBOMCTB OCHOBAHUH.
PaznoxeHune HepacTBOPUMBIX OCHOBAHUU IPHU HATPEBAHUU.



Comm, ux knaccudukarus u gucconuanus B ceere TOJI. pa3nmuuHbIX TUIOB
coneii. CBOMCTBAa COJEH B CBETE TEOPUM DIICKTPOIUTUUECKOW JHUCCOIMALIMHU.
B3anmopneiictBue cone ¢ MeTalUlaMH, YCJIOBHUS IPOTEKAHUSA OTUX PEAKLIHMN.
BzauMoaelicTBue coiei ¢ KMCJIOTaMH, OCHOBAaHUSIMH U coyisiMu. Mcmonb3oBaHue
Ta0JIUIbI PACTBOPUMOCTH JIJISI XaPaAKTEPUCTUKH XUMHUYECKUX CBOUCTB COJICH.

OO6o06menne cBeneHu 00 OKCHAAX, UX KIACCUPUKALUUA M XUMHUECKUX
CBOMCTBaX.

I'eneTnueckue pAabl MECTAJIJIOB 1 HCMCTAJIJIOB. I'eneTnueckasi CBS3b MCIKOY
KJIaCCaMM HCOPIraHNYCCKUX BCUICCTB

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC peaKnuu.



OnpeneneHre CTENEHU OKHUCICHUS ISl SJIEMEHTOB, OOpa3yOIMUX BEIIECTBA
pasHbIX kiaccoB. Peaknum wuonHoro obmeHa u OBP. Oxucnurens wu
BOCCTAHOBHTEJIb, OKHUCIIEHUE  BOCCTAHOBJICHUE.

Peakinnyu MOHHOTO OOMEHA M OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIHH.
CocTaBiieHHe ypaBHEHUH OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIMA METOIAOM
AJIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIMIECTB - METAJJIOB U HEMETAILJIOB, KUCJIOT U COJIEH B
CBETE MPEICTABICHUI 00 OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MpOIleccax.
JemoncTpanumn. VcnbiTaHne BENIECTB U UX PACTBOPOB HA AJIEKTPOIMPOBOIHOCTb.
3aBUCHUMOCTb JIEKTPONPOBOJHOCTU YKCYCHOW KUCIOTHI OT KOHLIEHTPALIUH.
B3aumoneiicTBre IMHKA € CepOil, COIAHON KuCIoTou, xiaopuaom meau (II).
['openune maruus.

JlaGopaTopHbIe ONBITHI.

17. BzaumoeiicTBre pacTBOPOB XJIOpH/Ia HATPUS U HUTpaTa cepedpa).

18. ITosryueHue 1 CBOWCTBA HEPACTBOPUMOTO OCHOBAHUS, HAIIPUMED THIPOKCHUIA
menu (II).

19. B3aumogencTBrue KUCIOT C OCHOBAHUSIMH.

20. B3anMmoaelicTBHE KHUCIOT ¢ OKCHUIaMH METAJIIOB
21. B3auMojeiicTBrE KHUCIOT C MeTaJlJITaMH.

22. B3auMojieiicTBHE KHUCIOT C COJISIMHU.

23. B3auMojencTBHE 1IeI0UYeH ¢ KUCIIOTaMM.

24. B3auMoecTBHE IIEI0UYSH ¢ OKCHJIaMU HEMETAJIIOB.
25. B3auMoelicTBHE 1IET0UYCH C COISIMHU.

26. [lomyyeHnne u cBOMCTBAa HEPACTBOPUMBIX OCHOBAHHI.
27. BzanMoiencTBre OCHOBHEIX OKCHIIOB C KUCJIIOTAMMU.
28. B3zanMoieicTBre OCHOBHEIX OKCHIOB C BOJIOM.

29. B3auMoieiicTBrE€ KUCIOTHBIX OKCHUAOB C MICJIOYBIO.
30. B3anMoielicTBHE KUCIOTHBIX OKCHIOB C BOJIOM.
31. B3auMoaelcTBHE COJICH C KUCIIOTaMH.

32. B3auMoaencTBHE COJICH C IeJI0YaMH.

33. B3auMmoieiicTBue coJie ¢ COISIMHU.

34. B3anumMoaencTBIE PaCTBOPOB COJIEU C METAJIIaMH.

IMpakTnueckas padora Ne4 "CBoiicTBa KUCTIOT, OCHOBaHUM, OKCHUJIOB U cojiei"
IIpakTnueckas padora NeS "PeuieHne kcriepuMeHTaNbHBIX 3a4a4



TpeboBaHusi K YyPOBHIO MOATOTOBKH yYAIIMXCS

B pe3ynbpTaTe M3y4eHUI JAaHHOIO NIpeAMETa B 8 KJlacce ydaluecs JOJDKHBIL:
3HATH/IOHUMATh BaXXKHEUIINE XUMUYECKUE MTOHATHUS, OCHOBHBIEC 3AKOHBI XUMUH,
OCHOBHBIC TEOPUH XUMUH, BAKHEHIINE BEIIECTBA U MaTEpUaJIbl; YMETh HA3bIBaTh,
ONpENENsITh, XapaKTEPU30BATh BEIIECTBA, OOBSICHATH SBJICHUS U CBOWCTBA,
BBIIIOJIHATh XUMAYECKHUI 3KCIIEPUMEHT; UCIOJIb30BaTh IPHOOPETEHHBIEC 3HAHUS
Y YMEHHMS B IPAKTUYECKOMN JESITEIBHOCTH

n HOBCGHHGBHOﬁ KHU3HHU.

KoHTpoJb 3HaHMI, YMEHHU, HABBIKOB

Kounrtpoas (Texymuii, pyOexHbIi, UTOrOBBIN) 32 YpOBHEM 3HAHUH
yUaluxcs IpeycMaTpuBaeT MpoBeIeHrue J1a00paTOPHBIX,
MPAKTUYECKUX, CAMOCTOSATEIIbHBIX, TECTOBBIX U KOHTPOJBHBIX paloT.

Kpome BollenepeunciaeHHbIX OCHOBHBIX (DOPM KOHTPOJISI POBOAATCS
TEKYIIUE CaMOCTOSITEIbHbIE PAa0OThl B paMKaxX KakI0 TeMbl B BHJC
dbparmeHTa ypoka.

Kpurtepyu 1 HOpMBI OLIEHKH 3HAHUN 00Y4AKOLIUXCH

1. OneHka yCTHOro OTBETa

OrTMeTKa «5»:

- OTBET MOJIHBIM U NTPABWIbHBIA HA OCHOBAHUU U3YyUYE€HHBIX TEOPUM;

- MaTcpuall U3JI0XKCH B OHpC}I@HCHHOﬁ JIOTUYECKOM IIOCJIC€A0BAaTCIIbHOCTH,
JIMTCPATYPHBIM A3BIKOM,

- OTBET CAMOCTOSTEILHBIN.
OTMeTKka «4»;

- OTBET MOJIHBIN U MTPAaBUJIbHBIA HA CHOBAHUY U3YYEHHBIX TEOPU;

- MaTepHall U3JI0KEH B OMPEIETICHHON JJOTMYECKOM MOCIIeI0BATEIbHOCTH,
IIPU 3TOM JIOIYIIEHBI IBE-TPH HECYIIECTBEHHBIC OITMOKU, UCTIPABJICHHBIC
0 TPEOOBAHUIO YUUTEIIS.



OrMeTka «3»:

- OTBET IOJIHBIN, HO MPU 3TOM JOMYIIIEHA CYIIECTBEHHAs OITMOKA UJIU OTBET
HEMOJHBIN, HECBS3HBIMN.

OTMeTKAa «2»:

- Ipu OTBETE OOHAPYKEHO HEMOHUMAHUE YyUYaIIMMCSI OCHOBHOTO
COJepKaHusl yUeOHOIr0 MaTepuaia Uil JOMyIIeHbI CYIIECTBEHHbIE
OLIMOKH, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTH MPU HABOIALIUX
BOIIPOCAX YUYUTEIS, OTCYTCTBUE OTBETA.

2. OneHka HIKCIepUMEeHTAJIbHbIX YMEHHI

OrieHKa CTaBUTCS HA OCHOBAHUM HAOJIOJICHUS 32 YUAIIUMUCS U
MUCHbMEHHOTO OTYeTa 3a paldoTy.



OrTMeTKa «5»:

- paboTa BBHITIOJIHEHA MTOJIHOCTHIO M MPABUIILHO, CJICJIaHbI IPABHIIbHBIC
HaOJIFOJICHUS U BBIBOJIBI,

- SKCIIEPUMEHT OCYIIECTBJIEH 110 IUIAHY C YYETOM TEXHUKU OE€30IMaCHOCTH U
npaBmII pabOTHI C BEIIECTBAMU U 000PYI0BAHUEM;

- IPOSIBJICHBI OPTaHU3AaLMOHHO - TPYIOBBIE YMEHUSI, IOAEPKUBAIOTCS
YICTOTa paboyero MecTa u NopsA0K (Ha CToJE, SKOHOMHO HCIIONb3YIOTCS

PEaKTUBBI).

OtTMmeTKa «4»:

- pa0OoTa BBITOJIHEHA TIPABHIILHO, C/CIIAHbI TPABMIIbHBIC HAOTIOACHHS U
BBIBOJIBI, HO ITPH 3TOM 3KCIICPUMEHT MPOBEICH HE TIOJHOCTHIO MJIH
JOITYIIICHBI HECYIIIECTBEHHBIC OITMOKH B pabOTe C BEIICCTBAMU U
000pyTIOBaHUEM.

OtmeTKa «3»:
- paboTa BBINIOJIHEHA TIPABUJIILHO HE MEHEE YeM HAIlOJIOBUHY WJIM JIONyIIIeHa
CYIIIECTBEHHAs OIKOKa B X0JI€ SKCIIEPUMEHTa B OObSICHEHUH, B
odopmiieHUHU pabOThI, B COOJIIOCHNY NMPABUII TEXHUKU OE30MIaCHOCTH Ha

paboTe ¢ BelecTBaMu U 000pyI0BaHUEM, KOTOpast UCTIPABIISETCS 110
TPeOOBAHUIO YUUTETIS.

OT1meTka «2»:
- TOMYIIEeHBI J1BE (1 00Jiee) CYIIECTBEHHbIE OMMOKHU B X0/1€: IKCIIEPUMEHTA,
B 00bICHEHHH, B 0QOpMIICHUH PAOOTHI, B COOTIOACHUH MPABUII TEXHUKU

0e30macHOCTH MpHU padOTe C BEMIECTBAMU U 000PYJO0BaHUEM, KOTOPBIE
yUaluiicss He MOXKET UCIIPABUTH JaXKe MO TPEOOBAHUIO YUUTEJIS;

- paboTa HE BBIMOJIHEHA, Y YYalIErocs OTCYTCTBYET AKCIIEPUMEHTATbHBIC
YMEHMUSL.

3. OueHka yMeHMH peliaTh pacyeTHbIC 3a1a4u

OTMeTKAa «5»:

- B JIOTUYECKOM PACCYXKJCHUU U PEIIEHUHN HET OIMOOK, 3a7]a4a perieHa
palMOHAJILHBIM CIIOCOO0M;

OTrMeTKa «4»:



- B JIOTUYECKOM PACCYXJICHUU M PEIICHHUS HET CYIECTBEHHBIX OLIMOOK, HO
3a/1aya perieHa HeparMoHAIBHBIM CIIOCOOOM, WITH JIOIYIIEHO He OoJiee
JBYX HECYIIICCTBCHHBIX OIIMOOK.

OTmeTKa «3»:

- B JIOTHYCCKOM PaCCYKACHUH HCT CYIICCTBCHHBIX OI]_II/I6OK, HO JoIrynicHa
CyYIICCTBCHHAA ommnOKa B MaTEeMaTHYCCKUX pacucTax.

OTMeTKa «2»:

- UMEETCsl CYIIECTBEHHbIE OUIMOKU B JIOTHYECKOM PACCYXJACHUU U B
peLIeHNH;

- OTCYTCTBHC OTBCTA Ha 3aaHUC.

4. OneHKA NMCbMEHHBIX KOHTPOJIbHBIX padoT

OTMeTKAa «5»:

- OTBET MOJIHBIN U HpaBHHBHBIﬁ, BO3MOKHA HCCYHICCTBCHHAsA OIITNOKa.



OrMeTKa «4»:
- OTBET HETOJIHBIN WJIU JOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX
OIIHOOK.

OrMeTKa «3»:

- pa60Ta BBIITIOJIHCHA HC MCHCC YCM HAIIOJIOBUHY, JOITYIICHA OJIHA
CYIICCTBCHHAA omuoOKa u IIpHU 5TOM ABC-TPpU HECYIICCTBCHHLIC.

OT1MmeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YEM HAIOJOBUHY WK COACPKHUT HECKOIBKO
CYIIIECTBEHHBIX OIIHOOK;

- paboTa HE BBINOJHEHA.

[Tpu o1ieHKE BBINOIHEHUS TMCbMEHHOW KOHTPOJIBHON pabOThl HEOOXOIUMO
YUHUTBIBATH TPEOOBAHUS €IMHOTO OpPOrpaduyecKoro pexxuma

5. OneHka TecToBBIX padoT

TecTsl, cocTOAIINE U3 MIATH BOIIPOCOB MOKHO MCIIOJIB30BaTh MOCIIE
U3y4eHHs Kaxxaoro matepuana (ypoka). Tect u3z 10-15 Bonpocon
HCIIONB3YyEeTCs I epruoandeckoro Koutposs. Tect u3 20-30 Borpocos
HE00XO0AMMO UCIOJIB30BATh JJIsI UTOTOBOT'O KOHTPOJIS.

HpI/I OLCHHMBAHWHN MCIIOJIB3YCTCA CICAYIOIIAA MIKAJIa:

IJIs1 TECTA U3 S BOIIPOCOB

® HET OIIMOOK — OI[EHKA «5»;

® 0/IHA OIINOKA — OLIEHKA «4»;
® JIB€ OIIINOKN — OLEHKA «3»;
® TPU OIITUOKHA — OI[EHKA «2».

Jns Tecta u3 30 BOmpocCoB:



e 25-30 mpaBWIBHBIX OTBETOB — OLIEHKA «5»;

¢ 19-24 npaBWIbHBIX OTBETOB — OLIEHKA «4»;
e 13-18 nmpaBWIbHBIX OTBETOB — OLIEHKA «3»,
* McHbIIIEC 12 MPaBUILHBIX OTBETOB — OLEHKA «2»,



TemaTnuyeckoe IJIAHKPOBaHME MO KYpCy «Xumusm», 8 kiaace, ®PI'OC 000

0a30BbIil YpOBeHb (24. B Heaearo, Bcero 68 1), YMK O.C. I'aOpuensina

NoNo Bcero, N3 aux
m\I1 HanmMenoBaHue TeMbl gac. TPAKT. KOHTD.
paboTHI paboTHI
1 |BBenenue IlepBoHavasibHbIE 8 yac. 1 1

XUMHUYCCKHUC ITOHATHA

2 | Temal ATOMBI XUMHYECKUX 9 ygac. - 1
3JIEMEHTOB

3 | Tema2 [IpocTbie BemecTBa 74ac. - 1

4 | Tema3 CoequHEHUI XUMHYECKUX 144ac. 2 1
3JIEMEHTOB

5 | Temad4 U3smenenus, npoucxosmme | 11yac. - 1

C BCIIECTBAMU

6 | Tema$5 PactBopenue. PacTBopsl. 18uac. 2 1

CBoiicTBa pacTBOPOB DIICKTPOIUTOB

Hrorm xypca 1 gac




Bcero uacos

68




KanengapHo-teMaTuueckoe JIaHUPOBAHUE MO Kypcy «Xumus». 8 kiace. PI'OC 000

Ne| Paznen, Tema [Inanupyemblie pe3ysbTaThl Onementsl | Jlata nmpoBeaeHus
COIEpIKAHUS [Tnan/daxt
- *
/
i
XapaktepucTu YV
ka OCHOBHBIX PerynstuBnsbl | [lo3naBatensHbie | KommyHukaTuBH | JIMUHOCTHBIE
BHJIOB e bIC
JesITeIbHOCTU
(ITpenmeTtHbII
pe3yabTar)
INEPBOHAYAJIBHBIE XUMHWYECKHUE ITOHATHS (8 YACOB).
1 | IIpenmer |3HaTh: Crassar CamoctostensHo | DopMynUpyrOT ®opmupyroT | OCHOBHBIE




1)

XUMHU.

BemectBa

OCHOBHBIC

ITOHSATHS,
yMeTh:

HCIIOJIB30BaTh

IIOHATHUS IIPU
XapaKTEPUCTHUK

€ BCIICCTB

yueOHbIC

3aJa4u Ha
OCHOBC

COOTHCCCHUA

TOTO,

9TO yiKe
U3BECTHO H
YCBOCHO
00yJaromumMu
csl, ¥ TOTO,
YTO €€ HE

HU3BCCTHO

BBIJICIISIIOT U
bopMynupyIoT
TI03HABATEIIbHYIO

OcJIb

COOCTBEHHOE

MHCHHUEC U
IIO3UIHNIO, 3a1al0T

BOIIPOCKHI

OTBCTCTBCHHO

€ OTHOIIICHHUC

K YUCHHIO

ITIOHATHA:

seujecmaa,
ceolcmea

eeujecmse,

npeomem

XUMUU.




2 | llpespamr | 3nath Crassar CamoctostensHo | DopMynupyroT ®opmupyrot | [lonsarue o
(2) | enue ompeseneHue | yueOHbIE BBIJIEIIAIOT U cOOCTBEHHOE OTBETCTBEHHO | (PU3HUECKUX
BEIICCTB. |(U3NYECKUX U | 3a/layHl HA bopMynupyIoT MHEHUE U CTAaBAT | € OTHOUIEHUE |U
Ponb XUMHUYECKUX OCHOBE IIO3HABATEJIBHYIO | TOHATHBIE JUIS K yuebe XUMUYECKUX
XUMHUHU B | IBJICHUH, COOTHECEHHUs | Leb napTHepa ABJICHUSX U
KU3HU IPU3HAKU TOTO, YTO YXkKe MOHATUSA UX OTJINYHE
YEJIOBEeKa | XMMHYECKHUX U3BECTHO, U Hoctuxenus
peakiuid, TOTO, YTO HE XUMUH U
YCIIOBHUS U U3BECTHO UCITIOJIb30BaH
TEUYECHUS ue. Ucropus
pEeaKInH. BO3HHKHOBEH
us u
pa3BUTHS
XUMUHU
3 | lIpaktuue |3narb:o6mme | llenenonaran | ®opmupoBanue 1. IlnanupoBanue | 1.Motuamusi | OCHOBHbBIE
(3) | cxas npa- ue u II03HABATEJIbHOW | IPAKTHYECKON Hay4YeHUs IIOHSATUA:




pabota
Nel:
«IIpuémsbl
oOpaiiieH
us ¢
naboparo
PHBIM
000py/10B
aHHCM.
Ctpoenue

IIJTaMCHUN»

BUJIAa PaOOTHI B

XUM
KaOHMHETE;
yMeTh:

obOpaiatbcst o

cnu

PTOBKOM H CO
CTEK-
JISTHHOM

10011 (8]

IJIAaHUPOBAHU

€

Ociin

paboTe no
npeaMery
2.PazpenieHue

KOH(IMKTA

3.YupasneHue

MMOBEJICHUEM

napTHepa

IpeaMeTy

XUMUS
2.Pa3BuBath
YYBCTBO

TOPJOCTH 32

POCCHUHCKYIO
XUMHUYICCKYTO
HayKy
3.HpaBcTBEeHH
0-9TUYECKOE

OLICHUBAHUC

obuue

npasuia
pabompl 8

XUMUHECKOM

Kabuneme,

npuemvl
obpawjenus
co
CNUPMOBKOL,
npuéemol
obpawjenus

co




CMEKISAHHOU

nocyooll.
4 | Ilepuomu | Ymeth CraBuTh CpaBHHBaTB, dopmynupyer BrictanBaer | O6o3HaueHu
(4) | weckas Ha3bIBATh: y4eOHbIe KJIacCu(UIIMPOBa | COOCTBEHHOE COOCTBEHHOE | €
eHeTeMa— —XHMIFIeEKHe He T H-0000HaTH MHEHHEH HEeAOCTHOE KEMHHEEKIX




XHUMHUYEC
KX
2JIEMEHTO
B.

3HaKH
XuMudec
KX
2JIEMEHTO

B.

SJICMCHTHI 11O

WX CUMBOJIaM,

NepUOIbI
OOJIBIIINE U
MaJbie,
TPYIIIBI A
MTOATPYTIITHI
(rmaBHBIE U
MOOOYHEIE)
3HaTh 3HAKU
nepBbIx 20

DJIEMCHTOB.

(baKThl U SABICHUS TIO3UIIUIO MHUPOBO33PEH

DJIEMEHTOB.
OOmiee
3HAKOMCTBO
co

CTPYKTYpOH

TaOIUIIBI
..
Meneneena:
MEPUOBI U

IPYIIBIL.



()

XUMHUYEC

KHEC

bopmybl

OTtHOCHUT
€JIbHBIE
ATOMHBIE
"
MOJICKYJIS
pHBIE

MAacCCHI.

3HaTL/IOHUM

aTb -

Xumuyecxkue
NOHAMUL.
OTHOCHTEIbHA
s aTOMHAsI U
MOJICKYJISIpHAs
Macca,
XUMHYCCKAST
dbopmyna
Ymern

-onpeoensamn.

KauyeCTBECHHBIN
u

KOJIMYCCTBCHH

CraBdart u

(Gopmymupyro

T TIpo0JIeMy
YPOKa,
CaMOCTOSITEITb
HO CO3/1al0T
AJITOPUTM
NEeATETHbHOCTH
NIPH PEIICHUN
poOJIeMbI
paboTath 1o

IUIaHy,

[IposBistoT

YCTOMYUBBIN

y4eOHO —
II03HABaTEIbHBIN
UHTEpPEC K HOBBIM
3HAHUAMU
crocodoam

pelieHus 3a1a4

hopMyIHPYIOT
COOCTBEHHOE

MHECHHE U
MO3HIINIO, 33a10T
BOTIPOCHI, CTOSAT
TIOHSATHBIE IS
napTHepa

IIOHATHUA

dopMupoBaH

nue

OTBETCTBEHHO
ro
OTHOUICHUS K
YUEHHIO
UCTIOJIB3Y S
CTeIUaIbLHO
10100paHHbIe
CpelncTBa.
YMenue

OLICHUTH

CTEICHb
ycrnexa Wi

Heycnexa

XuMudeckas
opmyura,
HHJIEKC,

ko3 dunrieH
T, 3aIIUCH U
YTCHHE
dhopmy.
OTHOCHTED
Has aTOMHas
Macca.
OTHOCHTEND

Hast

MOJIEKYJISIPH
as Macca.

3aKkoH




BIM COCTaB
BEIIIECTBA 1O
XUMHUYECKOM
bopmyie
-BbLIYUCTAMD.
OTHOCHUTEJIbHY
0
MOJIEKYJISIPHY
IO Maccy

BCIIICCTBA,

CBOEH

ACATCIBbHOCTHU

IIOCTOAHCTBA

cocCraBa




(6)

PacuéTrl

1o

XUMHUYECC

KOU

dbopmyie.

Ymerhb

BBIYHCIATDH

MacCOBYIO
JOJIIO
XUMHUYECKOTO
AJIEMEHTA TI0
bopmyie

COCOUHCHUA.

CocTaBidTh

IJ1aH

peleHus

po0JIeMbI

Crpourtb

JOTMYCCKOC

paccyxaeHue
yCTaHaBJINBAThH
npu

YUHHO-
CJIEJICTBEHHYIO

CBA3b

YnMetb paboTath B

rpyIIe

dopmupoBaTh

OTBCTCTBCHHO

€ OTHOILICHHUC

K yuebe

Breruncnenune

OTHOCUTCIIbH

(V)

o
MOJIEKYJISIPH
OM Macchbl
BEIIECTBA,
MaccOBOM
JIOJTH
3JIEMECHTA B
XUMHYECKOM
COCJMHCHUMU.
YcraHnoBieH
ne
[poCTenIIEn
bopmyb

BCIICCTBA 110




MaCCOBBIM

JOJISIM.
7 | 3akperuie | YMersh Camoctosten | Mcnonb3oBaTh ®opmynupoBath | DopmupoBath | Pemienue
(7) | aue MIPUMEHSTH BHO 3HAKOBO- COOCTBEHHOE y ydammxcs | 3a1a4d u

3HaHUU U | 3HAHUS, a7ICcKBaTHO CUMBOJIMYECKHE | MHEHHUE U y4eOHO- YIPKHEHUH
yMEHUN | yMEHHS U OIICHUBATh CpElCTBa, B TOM | IO3UIIHUIO; MO3HABATEIIbH | [10 TAHHOU
10 TEME | HABBIKH MIPHU MPaBUJILHOCT | YUCJIC MOJETH U | 2.YUHUTHIBAThH BI HHTEPEC K | TEME.
«BBeneH | BBIMOTHEHUHN b CXEMBI IS pa3HbIC MHEHUS U | HOBOMY [ToaroToBka
ue. TPEHUPOBOYHBI | BHITIOJHEHUSI | PEIICHUS 3a/1a4; | MHTEPECHl U ydeOHOMY K
[lepBoHa |X yNpaXHEHUU | JCUCTBUS U 000CHOBBIBATh MaTepualy U | KOHTPOJIBHO
YyaJgbHbIE | M 3aJIaHUi. BHOCHUTH COOCTBEHHYIO criocobam it pabore.
XUMHUYEC HEO0OXOMMBIC MO3UIINIO; perieHus




KHE KOPPEKTHBBI B HOBOM
HOHATHUS HCIIOJIHEHHE YaCTHOU
KaK 0 X0y 3a1a4u
€ro
peanu3anuy,
TaK U B KOHIIE
JNEUCTBUSL.
8 | Konutpoa | Ymern Camoctositen | Mcnonb30Bath ®opmynupoBats | Dopmuposarts | Cpencrsa
(8) | pHasK MPUMEHSTH BHO 3HaKOBO- COOCTBEHHOE y yaamuxcst | UKT k,p. Ne
pabora 3HaAHWU, aZIEKBaTHO CUMBOJINYECKUE | MHEHUE U y4eOHO- 1.
Ne 1 o YMEHUS U OLICHUBATh CPEICTBa, B TOM |IO3ULHIO; no3HasarenpH | | yac.
TEME HaBBIKH, MIPaBUJIBHOCT | YUCJIE MOJENU U | 2.Y4HUTHIBAThH BIii HHTEPEC K
«BBeneH | MOJy4YeHHBIE B | b CXEMBI JJIs1 pa3HbIe MHEHUS U | HOBOMY
ue. XOJI€ U3YUYECHHS | BHIMIOJHEHUSI | pellieHUd 3a/1ay; | HMHTEpECH U yueOHOMY
IlepBoHa |maHHOW TEMBI, | IEUCTBUS U 000CHOBBIBATH MaTepually u




YaJIbHbIC

XUMHUYECC

KHC

IIOHATHA»

npu
BBITNIOJIHEHUH
KOHTPOJIbHOU

padoTHI.

BHOCHUTh COOCTBEHHYIO criocobam
HEO0OXOMMBIC MO3HUIINIO; pereHus
KOPPEKTHUBHI B HOBO
UCIIOJIHEHUE YacTHOU
KaK 10 X0y 3a/1auu
ero

peanu3aiuu,

TaK U B KOHIIE

JNEUCTBUSL.

TEMA Ne 2. ATOMbBbI XUMHWYECKHUX2JIEMEHTOB (9 uacos).




©)

OCHOBHBI

€

CBCACHUA

CTPOCHUU

aTomMa.

3HaThL
CTpOCHHUE

aToMa, COCTaB

aTOMHOTI'O

sgapa,

OTIpeICIICHUEC

M30TONOB, TPU

BUIA

M3JIy4YEHUS,

OTIpeieTICHUE

ITOHATUA

«XUMHYECKUHN

SJICMCHT».

CamocTodTen

BbHO

oOHapyX1Ba

0T 1

(popmynupyro

T Ipo0Jemy.

CraBsar n
(opmymnupyro

T TIpo0JIeMy

e

CaMOCTOATCII

BHO CO3/A0T

ITOPUTM

JESTENBHOCT
U IIpH
pelLIeHun

poOJIeMbl

OtcrauBaTth CBOIO

TOYKY 3pEHHSI,

IMPUBOAUTDH

apTyMEHTBI,

MOJATBEPXKAAs UX

bakTamu.

Paznuyars B

YCTHOM peun

MHEHHE,

J0Ka3aTcabCTBA,

T'MITIOTC3bI.

dopMupoBaH

We UHTepeca

K

KOHKPETHOMY

XUMHYCCKOMY

AIEMEHTY

[Lmanerapna
s MOJIENb

CTpOCHUA

aTomMa.

Cocras

aToMa.

STIPO
(TpOTOHBI,

HEUTPOHBI) U
AIIEKTPOHBI.

N3oTormmEl.

XUAMUYECKHA
"

OJICMCHT.




Cpencrtpa

HKT
Jnck
«Ctpoenue
aToMa
2 | CtpoeHn | Ymersb YuurteBator | Berompator HoroapuBartcs | Onpenernsiror | DIeKTpoHHA
(10) |e cocmaensimys. | MPaBUJIO B OCHOBaHUS 1| 0 COBMECTHOM CBOIO JIMYHYIO | s 000JI0UKa
SJIEKTPOH | CXEMBI IUTAHUPOBAHM | KPUTEPUHU TS| IESATSIIBHOCTH, TIO3HUIINIO, aToma.
HBIX CTPOCHHSI U ¥ KOHTPOJIE | KIacCUpUKAIMU | MPUXOIAT K aJICKBaTHYIO | DHepreTuye
0007104YeK |aTOMOB crioco0a [IpeoOpazoBeiBaT | 00MIIEMY muddepeHnn | ckue ypoBHU
aTOMOB nepBbIx 20 pelieHus, b MTHPOPMAITUIO | pEIICHHIO, B TOM | POBaHHYIO (3aBepieHH
XUMUYEC |DJIIEMEHTOB B OCYIIIECTBJISIO | U3 OAHOTO BUIA B | YHCIIE U CaMOOIICHKY | BIi,
KHX NEPUOANYECKO | T MOIIArOBBIN | IPYroW U CTOJIKHOBEHHIO CBOUX HE3aBEPIICH
9JIEMEHTO |¥ cucTeMe - KOHTPOJIb BBIOMPATH IS WHTEPECOB apTHEPOB HBII)




00BACHAMD !
buszngeckuit
CMBICT
HOMEPOB
TPYIIIBI U
nepuoja, K
KOTOPBIM
TIPUHAIICKUAT
DJIEMEHT B
I[ICX5 J1.1.
Menpeneena,
3aKOHOMEPHOC
TH U3MEHEHUS
CBOMCTB
JJIEMEHTOB B

npeaenax

ce0s ynoOHy10

bopmy uxcarym

MIPECTaBIICHUS

uHbopMaIuu

YCIICXOB B

yuebe

Cpencta
HUKT
IIpesenTanu
s
«CtpoeHnue
AJIEKTPOHHBI
X

00os0ueK

aroMma»




MaJIbIX

MEPUOIOB U
TJIaBHBIX
MOATPYIIIL.
3 | llepuogu | 3HaTh CraButb CpaBHuBars, DopmynupyeT BricrauBaer | Ilepuoanuec
(11)| geckmii bopMynHpoOBK | yueOHbIE KjaccuduipoBa | coOCTBEHHOE cOOCTBEHHOE | KMl 3aKOH U
3aKOHU |y 1eJH Th U 000011aTH MHEHUE U IEJIOCTHOE nepuoanyIec
NEPUOAHN | IEPUOAMUYECKO (aKThI U SABIECHUS | IO3UIUIO MHUPOBO33pEH | Kas
qyeckas r0 3aKOHa, ue cucTema
CUCTEMa |oIpenaeseHue XUMHUYECKUX
XUMHYEC |mepuoaa, HJIEMEHTOB
KHX buznueckuit J..




AJIIEMEHTO | cMBbICI Ne Menneneena
B J[.1. epuoaa,
Menpgene |omnpeneneHue I'pynmsr n
eBa. TPYIIIBI, MIEPHUO/IBI
busznueckuit IIEpUOINYEC
cMbIciT Ne KO
TPYIIIIBL. CHUCTEMBI.
Cpencta
KT
«1.3.n
I1.C
XHUM.
AJIIEMEHTOBY
4 | Monnas |3narb/monum | Camoctosten | CtaBsaT u OtcrauBath cBoto | DopmupoBan | CtpoeHue
(12)| cBs3b. aTh - BHO dbopmynupyto TOYKY 3pCHMS, W€ MHTEepeca | MOJIEKYIL.
Xumuyeckoe oOHapyxuBa | T IpodyIeMy K Nonbt
MIPUBOIUTH
nouamue: 0T U YpOKa, KOHKPETHOMY | TTOJIOKHUTEIb




VIOH,

HOHHasA

XUMHUYCCKasa

CBI3b YMETh

-onpeoesimy
MOHHYIO CBSI3b

B XUMHNYCCKHX

COCIUHCHMUSX,

COCTaBJIAITH
CXCMBbI

oOpa3oBaHUs

Gopmynupyro

T IpobIIemy.

CaMOCTOATCII

bHO CO3a4ar0T

ITOPUTM

JEATEIIBHOCT
U TIpU
peleHnn

poOIeMbI

apryMeHTHI,

IMOATBCPIKAAS UX

daktamu.

Paznuuyars B

YCTHOW peun

MHEHHE,

J0Ka3aTCJIbCTBA,

T'MITIOTC3hI.

XUMHYCCKOMY

AIEMEHTY

HBIC 1

OTpULIATENBH

BbIC.

O6pazoBanu

€ MOHOB.
HNonnag
XUMH4deckas

CBA3b.

Cpencta
HKT

IIpe3enranu




MOHHBIX a1 «oHBL.
COCIMHECHUM. Nonnas
CBSI3bY
5 | KoBanent | 3narb CraButhb CpaBHUBaTB, dopMynupyer BricrauBaer | KoBanmeHTHa
(13) |mas omnpeneliecHue | yueOHbIe KiaccupuimpoBa | coOCTBEHHOE COOCTBEHHOE | s
HETOJISIPH | HEMOJISIPHOM 11 (&) 0% Th U 0000111aTh MHEHUE U [EJI0CTHOE HETOJIsIpHAS
ast KOBaJICHTHOM (baKThl U SIBIECHUS | TO3UIIUIO MHUPOBO33PEH | CBSI3b,
XUMHUYEC |CBS3H, ue CXEMBI
Kast MEXaHU3M oOpa3oBaHus
CBSI3b. oOpa3zoBaHuUs CBSI3U,
CBA3U. AJIEKTPOHHAS
u
CTPYKTypHas
(bopMyIbL.
Cpencta

KT




IIpe3enTanu

s
«KoBasieHTH
as
HETOoJsIpHas
CBSI3b)»
6 | KoBanent | 3narb Camoctositen | Mcnonb30Bath ®opmynupoBatsk | DopmupoBats | KoBanienTHa
(14) |nas OIpE/ICIICHUE | bHO 3HAaKOBO- COOCTBEHHOE y YUaIIUXcsl | s MOJIApHast
NOJISIpHAsL | JIEKTPOOTPULl | aA€KBATHO CUMBOJINYECKUE | MHEHUE U y4eOHO- CBSI3b.
XUMHYEC |aTEIbHOCTH, OIICHUBATh CpPEACTBa, B TOM | O3ULHUIO; no3HaBaTenbH | CXxeMbl
Kas KOBAJICHTHOU NPAaBWIBHOCT | YUCIe MOAEIU U | 2.YUUTHIBaTh BI UHTEpEC K | 00pa3oBaHUs
CBSI3b. MOJISIPHOM b CXEMBI IS pa3HbIC MHEHUS U | HOBOMY ATOTO




DIIEKTPOO
TpHULATE

BHOCTbD.

CBSI3H,
MEXaHU3M
o0Opa3oBaHuUs
CBS3U. YMeTh
OTpEeNEATh
KOBaJICHTHYIO
MOJISIPHYTO
CBSI3b B
COCTMHECHMUSIX,
3aMuChIBAThH
cXemy
o0Opa3oBaHuUs

CBi3HU.

BBIIOJIHEHUS
JNICUCTBUS U
BHOCHUTDH
HEOOXONMBIE
KOPPEKTHUBBI B
HCIIOJIHEHHE
KaK 10 X0y
ero
pean3alnm,
TaK U B KOHIIE

JICHCTBUS.

PCUICHUA 3a1a4,

HUHTEPECHI U
000CHOBBIBATH
COOCTBEHHYIO

IMO3UILIUIO,

y4eOHOMY
Martepuany u
crocodoam
pelieHus
HOBOM
YaCcTHOH

3aJa4u

THUIIA CBSI3H.
DNEeKTPOHHBI
eu
CTPYKTYPHBI
e

dbopmybl
JIBYXaTOMHBI
X

MOJICKYJI.
DJIEKTPOOTP
WIATEILHOCT
b. Cpencrtpa
HUKT
[Ipe3enTanus
«KoBaneHTH

as nmossipHas




CBA3b»

(15)

Metamm

YCCKasia
XUMHUYECC

Kasa

3HATH/IOHUM

aTb

Xxumuvdeckoe

noHAmue.
MCTAJINIMYCCKaA

s CBA3b

[IprHHMaroT
U COXPaHSIOT
yueOHYI0
3a1auy,
IUTAHUPYIOT
CBOM
NENCTBUS B

COOTBCTCTBUH

ITOCTAaBJICHHO

U 3a1a4ed u

Camocrosre
JIBHO

CO31aroT

ITOPUTM
JESITEIIBHOCT
U IIpH
peIIeHun
npo0iem
Pa3IMIHOTO
Xapakrepa

OCHOBHBIX

YUYUTBIBAKOT

Pa3HbIC MHCHUA U

CTpPEMSITCA K

KOOPAUHAIIUH
Pa3JIMYHBIX

MO3UIINHU B

COTPYAHUYECTBE

Bripaxaror
aZICKBATHOE

ITIOHMMAaHHUeC

IPUYHH
ycrnexa u
HEeycrexa
y4eOHOM

ACATCIBHOCTHU

Bzaumoneiic
TBUE AaTOMOB

MCTAJIJIOB

MEXTY
co0oti -
oOpa3zoBaHue
METaJTNYEC
KOM CBSI3U.
Cpencta
HUKT

IIpe3enTanm




YCIIOBUSIMU €€ | TOHSATUHI A
peanu3auuu «Merainue
CKasi CBSI3b)
8 | Ob6obuieH | YMeTh CraBuTth CpaBHHBATB, dopMynupyeT BricrauBaer | O0oO1eHne
(16) |uewn PUMEHSITh yueOHbIe KjaccuduirpoBa | coOCTBEHHOE coOCTBEHHOE | U
CUCTEeMaT |3HaHUA, 11 (&) 0% Th U 0000111aTh MHEHUE U [EJI0CTHOE cUCTeMaTu3a
n3arms YMEHUS, (baKThl ¥ SABJICHUS | TO3UITHIO MHUPOBO33pEH | IIHSI
3HAHUU O |HABBIKH, nue 3HAHUU 110
XUMHUYEC | TOJyYCHHBIE TeMe
KHX IpU U3y4EeHUU «ATOMBI
DJIEMEHTA | IaHHOW TEMBI, XUMUYECKUX
X. pu DIIEMEHTOBY.
BBITIOJTHCHUN BrimonaeHH
TPECHUPOBOYHBI e

X 3aJJaHUU U

YIPaXHEHUU




YIPaXHECHUM.

ITonroroBka
K
KOHTPOJILHO
i
pabore.
9 | Konrpoa | Ymerhb CraButhb CpaBHUBaTS, dopMynupyer BrictauBaer | KoHTpoib
(17) | bHas MPUMEHSTD y4eOHbIC KJacCupUIMpoBa | COOCTBEHHOE COOCTBEHHOE | 3HAHWH,
padora 3VH, uenu Th U 0000111aTH MHEHHE U LEJIOCTHOE YMEHH,
Ne2 no HOJTyYEHHBIE (bakThl U SBJIECHUS | TO3ULIUIO MHUPOBO33pEH | HABBIKOB,
TEeME « pU U3YYEHUU ue MOJTYYEHHBIX
ATOMBI TEMbI « ATOMBI pu




XUMUYEC | XUMHYECKUX W3YYEHUH
KUX 3JIEMEHTOB. JTAHHOU
AIEMEHTO TEMBL.

B» Cpencta
UKT K. p.
No2 lugac.
TEMA Ne 3. IPOCTBIE BEHIECTBA (7 1acos).

1 [Ipocteie | YMeTh: Camocrogaren | Mcnonb3oBarh ®opmynupoBar | Dopmuposats | [Tomoxenne

(18) |BemiecTBa |XAPAKMmMepu306 | pHo 3HAKOBO- b COOCTBEHHOE |y ydJamuxcs DJIEMEHTOB
- anmbv: AIECKBaTHO CHUMBOJIMYECKUE MHEHUE U y4eOHO- METAaJIJIOB B
METAJJIBI. | CBA3b MEKIY OLICHUBATh CpPEACTBA, B TOM MTO3UIIHIO; no3HasatenpH | [1.C.X.0.

CTPOECHUEM U MPABUJILHOCT | YHCJIE MOJEIIN U 2.Y4uThIBaTh piii uaTepec k | .M.
CBOMCTBaMU b CXEMBI JId pa3Hble MHEHUS | HOBOMY MenneneeBa
METAJJIOB BBITIOJIHEHUS | pEIIEHUs 3a/1a4; Y UHTEPECHI U y4eOHOMY Ctpoenue
UCnOIb306amb | IEUCTBUS U 000OCHOBBIBaTh | MaTepualy ¥ | aTOMOB
NpUOOPETEHHBI | BHOCUTD COOCTBEHHYIO crocobam METAJLJIOB.




€ 3HAHUS IS
KPUTHUYECKON
OILICHKHU
uHopMaImu o
MeTaax,
HCIIOJIb3YEMBIX

B OBITY.

HEOOXOIUMBIC
KOPPEKTHUBHI B
UCIIOJIHEHHE
KaK 110 X0y
ero
peann3anuu,
TaK U B KOHIIE

JICHCTBUS.

IMMO3ULIUIO,

peluieHus
HOBOH
4aCTHOU

3aJa4u

OO6mue
busnueckue
CBOMCTBA
METAaJJIOB.
Cpencta
HUKT

Jnck
«BemecTBa
" UX
MpEBpAICHA

1




(19)

[IpocTeie

BCIICCTBA

HEMCTAJLII

BI.

YMmeTh
Xapakmepuszoe
amo:

IIOJIOXKECHUC

HEMETAJIJIOB B
TIEPUOTMIECKO

U cucTeME;

CTpOCHHUE

aTOMOB

HEMCTAJIJIOB

dopmup
OBaHUE

IIOHATHUA
0)

HEMETa
Jax,

aIIo0TPO

1IN UX

CBOMCTBA

X

YMenne

paboTaTh C

Y4EOHUKOM,

JOITIOJIHUTCIIb

(V)

HOU
JIATEPATYPOH

n

MEPUOANYECK

Ol CUCTEMOU

YMmeunue

COTPYAHMYATHIEhC:

yuutenem B Gopmup

TIOUCKeE U cOoperen

PeryasituBnBrictanBactOB]

c0OCTBEHHOCHABH

ODBAHICIOCTHOC LA

DHATUSMHUPOBO33P

uHpOpMaLUUMETAIIIAX, ue, U 1

ClyuiaTb €rocBOMCTBAX.

JCATS

AprymentupyroP;:1.3.4.6

T CBOIO

IIO3UIIHUIO U BbIE:

PeryjiaTuBH

KOOpAMHUPYIOTDOpMHUPOBAH

€€ C IIO3MIIHUMA € II

DHATHA O

NapTHEPOB BHEMETAILIAX, .

COTPYIHUYECTBATNIOTPOITUHU

€ HUX CB

P:1.3

OHCTBax

4.6

IaI[eHI/IGHOHO)KeHI/Ie
IKAMHUIJICMCHTOB
HEMCTAJIJIOB

CHIIPAKTUYCCKOB

MIEPUOINYEC
s IbHOCTUKOU

CHCTCMC.

Ctpoenue

aTOMOB
HEMCTAJIJIOB

KoBanenTna
i
HEeToJIIpHast
CBSI3b.
duznyeckue

CBOMCTBA




HEMCTAJIIIOB.

Annomponus
3 Komuuect |3Harb/monum | [IpuHumMaroT Camocrosite YYUTBIBAOT Bripaxaror KonmuectBo
(20) |Bawm aThb- U COXPAHSIOT | JIBHO pa3HbIC MHEHUSI  aJICKBaTHOE BEILECTBA U
MomnsipHa | xumuueckue y4eOHYIO CO31at0T U CTPEMSATCS K~ TOHHMAHHE € IMHULIBI
s Macca | HOHAMUA: 3amauy, ITOPUTM KOOpJIMHALIUU IPUYHH ero
BEILECTBA | MOJIb, IJIAaHUPYIOT JEeATEIbHOCT pPa3IMYHBIX ycrnexa u U3MEpPEHUS:
MOJIIpHas CBOU U TIpH MO3ULIAN B Heyclexa MOJIb,
macca JNEUCTBUS B peleHnu COTPYIIHUYECTB  y4eOHOMU MMOJIb,
Ymersn- COOTBETCTBUM | MpodiIemM e NEATEIBbHOCTH  KMOJIb.
BLIUUCTIAMb: c Pa3IMYHOTO [TocTosiHHAsA




MOJIIPHYIO IIOCTABJICHHO | XapakTepa Asoranpo.
Mmaccy, 1 3a1a4eu U OCHOBHBIX Monspnas
KOJIMYECTBO YCIIOBHUSIMU €€ | TMOHSATUI Mmacca.
BELIECTBA peanuzanuu CpenctBa
HKT
IIpesenranu
A
KomnuectBa
u Mousipaast
Mmacca
BEILECTBA.
4 Mousipubl |3HaTrs/monum | Llenenonaran | ®opmupoBanue Pazpemenue I.MotuBauus | Ilonstue o
(21) |#oObéM |aTh ue u IIO3HABATEIbHON KOH(pIMKTa Hay4YeHUs MOJISIPHOM
rasos. -Xumuueckoe | ruraHupoBaHU | LETIN YpasieHue [IPEAMETY o0beMe
3aKoH nounamue: e OBEJICHUEM XUMUS ra3os.
ABorazpo | MOJIIpHBII napTHepa 2.PazBuBate | HopmasibHBI




00beM YMeTh
- GLIYUCTIAMD:

110

KOJIMYECTBY
(macce)
razoo0pa3Horo
BEIICCTBA €T0
00BEM, IO
o0beMy
razoo0pa3Horo
BEIICCTBA €T0

KOJIMYECTBO

9yBCTBO
rOpJIOCTH 32

POCCHUHCKYIO
XUMHYECKYIO
HayKy
3.HpaBcTBEeHH
0-3TUYECKOE

OLCHHUBAHUC

YCIIOBHSI.

CnencrBue

3aKOHa
ABorajpo.
Cpencta
HUKT
«MonspHbIi
00BEM
ra3oB.
3aKoH

ABoraapo»




(maccy).

(22)

Perienue

3aJ1a4 C
HCIOJIH30
BaHHUEM
MMOHSITUH
«KOJIMYEeC
TBO
BeIIeCTBA
»,

«MOJIIpHA

s Maccay,

YMmeTh

IMPpUBOAUTDH

pacyETHI 110
dhopmyam ¢
HCIIOJIb30BaHU
€M TTOHSITHM:
1/, Mm, M,

NA.

CraBuTth

y4eOHbIE

Ocian

CpaBHUBATS,

KJIACCU(PUITUPOBATH

1 00001aTh (PaKTHI

H ABJICHUA

PopmynupyeT
COOCTBEHHOEC

MHCHUC U

IIO3UIHNIO

BricTauBaer

COOCTBEHHOE

IIEJIOCTHOE
MHUPOBO33pEH

uce

Beimonsaesn

€

YIIPa)KHEHUU
c
HCII0JIb30BaH
HeM
MOHSATHM:
«00BEMY,
«MOJIbY,
«KOJIMYECTBO

BCIICCTBa»,




«MOJIIPH «maccay,
1917 «MOJIAPHBIN
00BEMY, o0BbeM».
«UHUCIO0
ABoraapo
»,

6 O0o001eH Ymerh OnenuBaror  BpiOuparor Y4acTByIOT B OBnaneHue Pewmenune

(23) wem [IPUMEHATH [IPaBUJILHOCTH HaunOoee KOJUICKTUBHOM  HaBBIKAMU 3a7a4 v
CHCTEMAT 3HAHW, BpionHenus  dPPEeKTHBHbIE 00CyXIeHUH TS yYIpaKHEHHUU
n3anus YMEHUS, neiicTBUA Ha ~ CHOCOOBI PelIeHHsl 1pobem, IIPAKTUYECKO
3HaHUU HAaBBIKU [IPH YpPOBHE 3anaY, MPOSBIIAIOT 171 ITonroroska




II0 TEME | BBIIIOJIHEHUU aZIcKBaTHOMN KOHTPOJHMPYKT M | aKTUBHOCTb BO | J€ATEIBHOCTH | K
«IIpocTbl | TPEHMPOBOYHBI | peTPOCHEKTUB | OUCHUBAIOT B3aMMO/JICHCTBU KOHTPOJILHO
e X YIIPQKHEHUN | HOM OlleHKH | HpoueccHun U 1A peLeHUs it pabore.
BEILIECTBA | M 3aJaHUM. pesyjabTar KOMMYHUKATUB
». HBIX U
ITI03HABATEIIbHBI
X 3a/1a4
7 KonTpoa |¥Ymernb [IpuaNMAaroT CamocTtosite YYUTHIBAIOT Bripaxaror KonTpoib
(24) |pHas IIPUMEHATH U COXPAHSIIOT | JBHO pa3Hble MHEHUS | aJ€KBAaTHOE 3HAHWH,
padora 3HaAHHUA, y4eOHYI0 CO3J1a10T U CTPEMATCSI K | IOHUMAaHUE YMEHH,
Ne 3 o YMEHMUS, 3azayvy, aIrOPUTM KOOpAUHALUU IPUYUH HAaBBIKOB,
TEMeE HAaBBIKU IIPU IJIAHUPYIOT JEATEIIBHOCT Pa3JIMYHBIX ycnexa u ITOJTyYEHHBIX
«IIpocTel |n3ydyeHUU CBOU U IIpU MO3ULIUN B Heycrexa pu
e TEMBI JCUCTBHUS B pelLIeHun COTPYIHMYECTB | yueOHOMU WU3y4YEHUH
BemectBa | «IIpocteie COOTBETCTBUM | TpoOiIemM e NEATEIBHOCTH | JAHHOU
» BEILIECTBAY. c Pa3IMYHOIO TEMBI.
IIOCTaBJIEHHO | XapakTepa CpenctBa




U 3a51a4ed 1
YCJIOBUSIMH €€

peain3annun

OCHOBHBbIX

NOHATUA

UKT K. p.
Ne3 lyac.

TEMA Ne 4. COEAMHEHUA XUMHNYECKUX 3JIEMEHTOB (14 1yacos).

(25)

CreneHp

OKHUCJICHH

b |

3HaTh

OIIPpCACIICHUC
ITOHATHUA

«CTCIICHb
OKUCIICHUA»

YMeTh

OIPEICIIATh

dopmup
OBaHUE

IIOHATHA

0)
CTCIICHU

OKHCJICH

us

VYMeuue

paborath ¢
y4€OHUKOM,

JIOIIOJTHUTEID
HOU

JIUTEPATYPOU

u

VYMmeunue

PerynsituBaBricTanBaeTOBnaeHEbHHApHBIE

COTPYAHUYATHBIEC. (oOCTBEHHOCHABBLIKAMUCOEJMHEHNS.

YUYUTCIICM B q)OpMI/IPOBaHHGJIOCTHOCIUIH [lIonsitue o

TOUCKE 1 cOOpHe MOHATHAMUPOBO33PEHIPAKTUICT ETIEHUCKO

uH(popmManuu,MeTa
CJIIyIIaTh €ro. CBOM

AprymeHTUpy1oTP;

iaxue, U M
CTBaX eqTen

1.3.4.6

OKHUCJICHHUA.

bHOCTHOMpEIENEHN




CTCIICHDb

OKHUCJICHUA 110

dbopmyre

BEIIECTBA U
COCTaBJISITh
dbopMyIIbI TIO
CTETICHU
OKHUCJICHUS,
HCITOJNTB3Y I

IIPU 9TOM PSiJT
AIEKTPOOTPHUIIA

TCJIIBHOCTH.

MMCPHUOANICCK

Ol CUCTEMOU

cBOIO no3unuroPer
KOOPJIMHUPYIOThIE:

ee ¢ no3uuuu Popy

MapTHEPOB B HE IO
COTPYIHUYECTBEHE

aJ1lJ10]

YJASATHBH

IIPOBaH

HATHA O

"pOIHUH

UX CBOMCTBaAX

P:1.3

4.6

McTaJllax, .

CTCIICHU

OKHCIICHHS B
OMHapHBIX

COCIUHCHUAX

CocraBnenue
bopmybl
OMHapPHBIX

COEIMHEHUN

o
CTEIIEHU
OKHCJICHHS,
001t
CIoco0 ux
Ha3BaHHUS.

CpencrtBa




KT

IIpe3enTanus
«CremneHpb
OKHUCJICHUS
2 | bunapuel | YMeTh CraBsaT u [IposBusiroT bopMyIHpyIOT ®opMUpPOBaH | HOMEHKJIATY
(26)| e - HA3bIBAMY. bopMyIHpYIO | YCTONYHUBBII COOCTBEHHOE ue pa
coenuHeH |OuHapHbBIE T pobemMy | yueOHO — MHEHHUE 1 OTBETCTBEHHO | XUMHUYCCKUX
ust COCTMHCHHUS ypoKa, MMO3HABATEIIBHBIN | TO3UIINIO, 3aJAI0T TO COCTMHCHU
METaJUIOB | IO UX CaMOCTOSTEIb | MHTEPEC K HOBBIM | BOIIPOCHI, CTOAT  OTHOIIEHUSA K | Ha
u XUMUYECKUM HO CO3/Ial0T | 3HAHHUSIMU MOHSITHBIE JIJIS YUYECHHIO npumepe
HeMeTaut | hopMyam; aNrOpUTM crocobam napTHepa UCIIOJb3YA OMHApPHBIX
OB onpeoensims. ACSTENIHOCTH | peIIeHus 3a71a4 TTOHSATHUS CHEIUaIbHO | COSAMHCHUH,




CTEIICHb IIPU PEIICHUU 0/I00paHHbIE | COCTaBICHUE
OKHUCJIEHUS poOJIEMBI CpelCcTBa. dbopmyn
AJIEMEHTOB B paboTaTh 1Mo YMenue OMHApHBIX
COCIMHEHHUSX. | IUIaHY, OLICHUTh 00beIMHEHU
CTEIEHb . CpencrBa
ycrexa Wim HUKT
Heyclexa [Ipe3enTanus
CBOEH «brHapHbIE
NEATEIBHOCTH | COEUHEHUS»
3 | Okcunpl. |3Harb/monuma | 1.@opmupos | 1.opmupoBats |1.CoBepuieHcTBo | PazButue Okcunel 1
(27)| leryune |TH aTb YMEHHE | yMEHHe BAaTh YMEHHUE BHYTpEHHEH | JIeTydue
BOJIOPOJIH | XMMHYECKOE yuuTbIBaTh NPOBOAUTDH AOroBapUBATLCA | o3unuu BOJIOPOJIHBIE
18(S TIOHATHE: BbUICJICHHBIC ( CDABHCHMC U H IIPUXOJHUTDb K IKOJILHUKA COECIUHEHNA
COEIMHEH | OKCHJIBI y4uTejem Kiaccupuranuio | oduemy Ha yPOBHE Cocrapienune
usl. Ymerh OPUEHTHPBI | [0 3aJAHHBIM peleHnIo B HOJIOKUTENIbH | XUMUYECKUX
HA3bIBAND. JeHCTBHSA B KPUTEPUSAM; COBMECTHOM oro Gopmyi, ux




OKCHJIBI 110 UX
dbopmynam
onpeoensims.
CTCTICHb
OKHUCJICHUS
AIIEMEHTOB B

OKCHaax

HOBOM
yuyeOHOM
MarepuaJjie B
COTpPYIHUYEC
TBeE €
yuuTesieMm;

2.
Iliianuposar
b CBOH
AefCcTBUSA B
COOTBETCTBH

hHC

2.®opmMupoBaTH
y y4amuxcs
NpeacTaBjJIeHHE 0
HOMEHKJIaType
HEOPraHM4YeCKMuX

COeTMHEHHH;

AesITeJIbHOCTH;
2.Pa3BuBarhb
yMeHue
NMPOAYKTHUBHO
pa3pemiathb
KOH(IUKTHI HA
OCHOBe y4yeTa
UHTEPECOB U
MO3ULINI BCex

€0 Y4aCTHHKOB,

OTHOIIICHHUS K
IIKOJIE,
ITOHUMaHHS
HEO00XO0IUMOC
TH YYCHUS,
BBIPKCHHOTO
B
npeo0IagaHu
U yueOHo-
IIO3HABATCIbH
BIX MOTHUBOB U

MMpCAIIOYTCHHA

Ha3BaHMUE.
CpencrtBa
HUKT
[Ipe3enTanus

«OKCUIBD)




MOCTABJICHHO 151
i COIUAIBHOTO
3ajgayvei u cnocoba
yCJIOBHUAMU OLIEHKHU
ce 3HAHUM;
peajiu3anmu.
4 | OcHoBanu |3HaTh/monuma | [Ipunumaror CamocrosiTe YYUTBHIBAIOT Bripaxaror CocraB n
(28) | s. Tb U COXPaHSAIOT | JIbHO pa3Hble MHEHUS U | aICKBaTHOE Ha3BaHUE
Xumuieckue y4eOHYIO CO3/1aI0T CTpEMIATCS K IIOHUMaHUE OCHOBAHUH.
nonamun. 3aaaugy, aJITOPUTM KOOpANHAIUU IIPUYNH Nx
OCHOBAHUs, IJIAHUPYIOT JEATEIIBHOCT Pa3IMYHbBIX ycnexa u Kjaccudpuka
LIEJI0YH. CBOHU U IIpH IIO3ULIUH B Heycnexa LA
YMmerhb JIEUCTBUS B peleHnu COTPYJHUYECTBE | y4eOHOI Nnupukatopsl
~Hasvleams: COOTBETCTBUM | TpoOiIemM NEATENBHOCTH
OCHOBAHUA IO | C Pa3IMYHOTO CpencrBa
ux popMynaM | IOCTaBJICHHO | XapakTepa UKT




-cocmaename: | V1 3a]1a4eu U OCHOBHBIX IIpe3enranu
XUMUYECKUE YCJIOBUSIMM €€ | TOHSTUHI s
bopmyb peanuzanuu «OcHOBaHM
OCHOBaHUM; - »
onpeoeniamy: JL.O.
OCHOBAHHSI MO
ux popmynam
5 | Kucnotel: |3narb/monuma | 1.@opmupoB | 1.@opmupoBats |1.CoBepmencrsBo | Pazputue CocraB u
(29) | cocras, Th - aThb YMCHHUE | YMCHHC BaTh yM€HUE BHYTPCHHEH | Ha3BaHUE
HOMEHKJIa | XUMHUYECKOEe Y4UuThIBATh NIPOBOAUTDH AOTrOBApUBATBHCH | [o3uIUU KuciaotT. Ux
Typa. nouamue: Bbl/IeJICHHbIC | CDAaBHEHUE U U NPUXOAUTDh K | (IKOJIBHUKA KIaccuduka
KHUCJIOTA, yuuTesieM KiIaccupukanuio | 001memy Ha YPOBHE LS.




IIETI0Yb.
Ymers -
Ha3zvleamo:
KHCJIOTHI 10 X
dbopmymnam -
COCMaegnAms:
XUMUYECKHE
dbopmyIibl
KHCJIOT -

onpeoeniams:
KHCJIOTHI TIO KX

dbopmynam.

OPUEHTHUPBI
AeHCTBUA B
HOBOM

yueOHOM

MaTtepuaJie B
COTPyIHUYEC

TBe C

yuureJsieMm;
2.
Iliianuposar

b CBOM

JeliCTBHA B
COOTBETCTBH
HC
MOCTABJIEHHO
71|

3ajauyer u

o 3aJaHHBIM

KpUTEepHsIM;

2.@opMHpOBATH

y y4yamuxcst

npeacTaBJeHne 0

HOMEHKJIAType

HEOPraHUuYeCKMX

COeIMHEHU M ;

pelIeHnIo B
COBMECTHOM
AesITeJIbHOCTH;

2.Pa3BuBarnb

yMeHue
NPOAYKTHUBHO

pa3pemiathb

KOH(IMKTHI HA
OCHOBE y4era
HHTEpPeCcoB U

NO3MIMH Bcex

€ro y4aCTHMKOB;

ITOJIOKUTCIIbH

oro

OTHOLICHUA K

IIKOJIE,
ITIOHUMAaHUS
HEe00X0IMMOC
TH yYCHUS,
BBIPAYKCHHOTO
B
npeobJialanu
U yueOHo-
[T03HABATEIbH
BIX MOTUBOB U
PEIITOYTCHH
51
COIHAILHOTO

criocoba

HNuaukaropsl

CpencrtBa
UKT
IIpe3enTanu
s

«Kwucino

ThD»

JL.O.




YCJIOBUSAMU OLICHKH
ce 3HAHUI;
peain3anmu.
6 | Conm. 3narb/monnma | Gopmup YMeHnue YMeHue PeryastuBnBrictauaetOBnagenneCoctas u
(30) Thb - OBaHUE paboTaTh C COTPYAHUYATBBIEC. ¢oOCTBEHHOCHABBHIKAMHUHOMCHKIIATY
Xumuueckoe MOHATUA y4eOHUKOM, yuutesieM B DopMUpPOBAHIENIOCTHOEIA Pa
nonamue: 0 COJISIX JIOTIOTHUTEIIb TOMCKE U cOOpHE MOHATHAMUPOBO33PEHIPAKTUIECKOCOEH.
COJIb. 1 UX HOM uHpopMaIruu,MeTaaxmue, 1 i CocraBieHue
Ymersb CBOWCTBA JIATEPATYPOH CJIyLIAaTh €ro. CBOUCTBAX dbopmymn
- Ha3vl6amb: X " AprymentupytotrP:1 .3.4.6 CoJIeH.
COJIN IO UX TIepHOIUIECK CBOIO TO3ULHIOPery IS THBH CpencrBa




dbopmynam OM CUCTEMOU KOOPAUHUPYIOThIE: UKT
~COCIAGIAMb: ee ¢ nosunuu Gopyuposan IIpe3enTanu
XUMHUYECKUE MMAPTHEPOB B K€ MOHATHUS O A
dbopmybl COTPYJIHUYECTBEHEMETAIIIAX, . «Comm»
COJIEH ; aJIOTPOITNH JL.O.
onpeoensimp: HUX CBOMCTBax
COJIM 110 UX P:1.3.4.6
dbopmynam
7 | Kpuctamn |3HaTh THUIIBI 1.®@opmupos | 1.@opmuposars |1.CoBepuieHcrBo | Pazsutue BemecTsa
(31)| mueckue |xpucrauinueck | AThb YMEHHE | yMEHHE BaTh yMEHUE BHYTPEHHEH | MOJICKYIISIpH
pEUIETKU. |UX peHIéTOK. YUYUTBIBATD MMpPOBOJAUTH A0OroBapuBaThbCsa O3ULIUN oro

Ymersb BbI/ICJICHHbIC | CDABHECHUE U U NPUXOAUTH K | [IKOJIBHUKA CTPOCHHSI.
XapakTepusona | yUHTeJIeM KJaccupuranuio | odumemy Ha YPOBHE 3aKkoH
Tb U OOBACHATH | OPUECHTHPBI | 110 32 JAHHBIM PEelICHHUIO B MIOJIOKUTEIBH | IIOCTOSTHCTBA
CBOMCTBA HeﬁCTBHﬂ B KPpHUTEPUAM; COBMECTHOM oro BCIIIECTB.




BEIIISCTB Ha
OCHOBaHUH
BHUA
XUMHUYECKOM

CBJ3HM M THIIA

KPpUCTAJIJINYCCK

OM pEUIETKHU.

HOBOM
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COTPyAHUYEC
TBE C
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b CBOH
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HEO00X0IUMOC
TH YYCHUS,
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ble, UOHHbIE,
aTOMHBIE U
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PELLIETKH.
CpencrtBa
KT

IIpe3enTanus




uc npeanourenn | «Kpucrammm
NMOCTABJIEHHO u YECKUE
i COLMAIBHOIO | pEIIETKU»
3agaveii u crocoba
YCJIOBUSIMH OLICHKHU
ce 3HAHUM;
peaju3anuu.
8 | Uuctsie 3HaTh Crassar u [IposBusroT bopmyIupyIoT ®opmupoBan | llonsaTue o
(32)| BemecTBa |ompenenenue | GopMyIUPYIO | YCTOWYMBBIM COOCTBEHHOE ue YHCTOM
U CMECH. |TOHSTHHI T pobsieMy | yueOHO — MHEHHE U OTBETCTBEHHO | BEIIECTBE U
«YHCTBIC ypoKa, MO3HABATEIbHBIN | MO3ULHUIO, 33]1al0T | IO CMECH, UX
BEILIECTBAY , CaMOCTOSITEIIb | MHTEPEC K HOBBIM | BOIIPOCHI, CTOAT | OTHOLIEHUS K | OTJIMYHE.
«CMECH», UX HO CO3JAI0T | 3HAHUSIMU MOHSTHBIC IS YUYCHUIO [Tpumepsnl
OTJINYHE. aITOPUTM crocobam napTHepa UCIIOJIb3YS cMmecei.
Ymernb NEATEIbHOCTU | pelleHus 3a1a4 TTOHSATHS crenrasibHO | CriocoObl
pa3nnyaTh IIPU PEILICHUU noI00paHHbIE | pa3feneHus




OJHOPOJIHBIE U
HEOJIHOPOJIHBIE
CMecH,
pa3aesATh UX;
3HAaUYCHUE
cMecel B
MPUPOJIE U
KU3HU

YCJIOBCKA.

poOJIeMBI
paboTats 1o

IUTaHYy,

CpEeICTBa.
YMmenune
OIICHUTDH
CTCICHD
ycIiexa i
Heycnexa
cBOCH

ACATCIBHOCTH

cMecei.
3HaueHne
cMecel B
MIpUPOJE U
YKU3HHU
YyeJI0BeKa.
CpencrtBa
HUKT
[Ipe3enTanus
«YHucTteie
BCIIIECTBA U

cMECH»




JI.O.

(33)
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3arps3HEH
HOU
MOBAapEHH

OH conn

3HaTh npaBuiia

oOpaiteHust ¢
1a00paTOPHBIM

obopynoBaHue
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¢unbpTpoBaHME peamu3aluu 2 1 yac.
M U
BbITIapUBAaHUEM
10  MaccoBas 3HaTh [TpunumaroT CamocTosre YUUTBIBAIOT Bripaxatot MaccoBast u
(34) wn ONpE/NCIICHUE W COXPAHSIOT  JIbHO pa3Hblc MHCHUSA U aJICKBaTHOE o0BEMHAs
00bEMHAsE MaccoBOM J0JU  yYEOHYIO CO3/IaI0T CTpEMSATCS K MMOHUMAaHUE JTOJTH
J0JIN PacTBOPEHHOIO  3ajayvy, AIrOPUTM KOOpANHALIUU IPUYUH KOMIIOHEHTO
KOMIIOHEH BEIIECTBA. IUIAaHUPYIOT NEATEIBbHOCT Pa3IMYHBIX ycnexa B CMECH
TOB CMECH YMeThb CBOU U TIpu MO3UIIHNI B Heycrexa (pactBOpA).
(pacTBOpa BBIYUCIATH JEUCTBUSA B peleHuu COTPYJHMYECTBE  y4eOHOM Pacuérsl,
). MacCOBYIO COOTBETCTBUM  MpPOOJIEM JESATEITbHOCTH CBSI3AHHBIE C




JIOJIIO B c pa3IUYHOrO HCIIO0JIb30BaH
pacTBope u IIOCTABJICHHO | XapakTepa V€M TTOHATUS
00BEMHYIO Y 3a71a4ei U OCHOBHBIX «IOTISD».
JOJIIO Ta3ax. YCIOBUSIMHU €€ | TOHATUHI

peanu3anuu
11 | Pemienue |¥Ymersb pemath | OueHuBaioT | BoiOuparor Y4acTByI0T B OBnanenue Pemenue

(35)| pacuétHbl |3amaun, ¢ NpaBUIBLHOCTE | HanboIee KOJIJIEKTUBHOM HaBBIKAMU 3a1a4 u
X 3a/1a4 HCMoNb30BaHue | BeimonHenus | dPdexTHBHbIE 00CYXIeHUH IS yYIpaXHEHUU
Ha M MOHATUI feiicTBUsA Ha | CHOCOOBI npo0Jem, IIPAKTUYECKO | HA PaCU€r
HaXO0XIEH | MaccoBas U YPOBHE PeLICHUS 3212, | IpOSABISIOT 17§ MacCOBOW U
ue 00BEMHAA aJleKBaTHOM KOHTPOJIMPYT [ aKTUBHOCTH BO NEATEILHOCTH | 00BEMHOI
MacCOBOH | JIOJH. perpocnekTus | 1 OUCHUBAKOT B3aMOJICHCTBUU JIOJIH,
u HOM OIICHKU Inpoueccuu JUIS peLeHUs HaXO0XKICHUE
00BbEMHOM pe3yabTaT KOMMYHHUKAaTUBH MAacChl U1
Jonen BIX U 00bEMa
CMECH. ITI03HABATEIIbHBIX KOMITOHEHTa




3a1a4 CMECH.
12 | llpakTuy | YmeTh [lenenonaran | @opmMupoBaHue 1. IlnmanupoBanue | 1.MotuBauus | 3akpernseHue

(36)| eckast MIPUTOTaBIUBAT | K€ U [I03HABATEJIbHOW | IPaKTHYECKON Hay4YCHUS TEOPETHYECK
pabora b PacTBOP C IJIAHUPOBAHU | LIEJIH paborte 1o npeaMeETy MX HaBBIKOB
Ne3 ONPENEIICHHO | e IIPEIMETY XUMUS B PELICHUH
[IpuroroB | mMaccoBou 2.Pa3pemienue 2.Pa3BuBaTh |3amad Ha
JIEHUE () (S)7 KOH(pJIMKTA YyBCTBO HaxXO0XKJICHUE
pacTBOpa |pacTBOPEHHOTO 3.YmpaBneHue TOpPAOCTH 32 | MACCOBOM
c BEILIECTBA; IIOBEJICHUEM POCCUHCKYIO | 10JIU
oIpenene |pemarsb 3aaayu rapTHepa XAUMHUYECKYIO | pacTBOPEHHO
HHOWU Ha HayKy ro BEIIECTBA
MACCOBOM | OTIpENICIICHUE 3.HpaBCcTBEHH | 1




hi( ) (S)7 MacCOBOU JIOJIH 0-3THUYECKOE | IPUTOTOBJIEH
pacTBOpE | U MaccChl OLICHMBAaHUE | M€ PAacTBOpA
HHOI'O pPacTBOPEHHOIO COJIM C
BEILIECTBA. | BELIECTBA. ONPEAEIEHHO
U Jojien
pacTBOPEHHO
ro
BemecTna. I1.
p.
Ne3 1uac.
13 | O600meH | YMmern O11eHUBAIOT BriOouparor VY4acTByIOT B OBaneHue IToBTOpEHUE,
(37)| ne u MIPUMEHSITh NpaBUILHOCTE | HanboIee KOJIJIEKTUBHOM HaBbIKaMU 00o01eHne
cucremar |3YH, BhIoNHeHNs | YPPEKTUBHBIE | 0GCyKIEHUN TSI u
n3aLus IIOJIy4€HHBIE feiicTBUsA Ha | CHOCOOBI npo0JeMm, IIPAaKTUYECKO | CHCTEMaTHU3a
3HAaHUUN IIPU U3YYEHUU | YPOBHE PElICHUS 3212, | IpOABIIAIOT 71 LS 3HAHUU
10 TEME TEMBI aJleKBaTHOU KOHTPOJIMPYKOT | aKkTUBHOCTH BO JIESITEIBHOCTH | 11O TaHHOU




«Coenune | «CoenvHeHus | peTpocneKkTuB | 4 OLEHUBAKOT B3aMOJIEHCTBUA TEME.
HUS XAUMHUYCCKUX HOU OIIEHKH npoueccuu JUIS peLICHUS
XUMHYECK |DJIEMEHTOBY. pesyabTaT KOMMYHHMKAaTUBH
170:¢ BIX U
AIEMEHTO MMO3HABATEIIbHBIX
B» 3a/1a4y
14 | Kontpoa |¥Ymerh CraButhb CpaBHUBaTS, dopMynupyer BricrauBaer | CpenctBa
(38)| bHas MPUMEHSTD yueOHbIC KJacCupUIMpoBa | COOCTBEHHOE cooctennoe | UKT K,p.
pabora 3HAHMS, EIn Th U 0000111aTH MHEHUE U LIEJIOCTHOE Ne4 1 ygac.
Ne 4 o YMEHHUS U (baKThl U SABIECHUS | TO3UIIUIO MHUPOBO33pPEH
TEME HAaBBIKU B XOJI€ ue
«CoenuHe | U3y4eHUs TEMBI




HUS «CoenuHenus
XUMHUUYECK | XMMUYECKHUX
ux AJIEMEHTOBY.
DJIIEMEHTO
B»
TEMA Ne 5. UBSMEHEHUSA, TPOUCXOJAIINE C BEHLIECTBAMM (11 yacos).
1 | Xumuuec |3nHath CraBsar u [IposBnsroT bopMyIupyIoT ®opMmupoBaH | XuMu4ecKas
(39) |xkue Onpenenenue | GopMynUpyr0 | yCTOWYUBBIN cOOCTBEHHOE ue peaxuus.
peakuuu | HOHATHUS T ipobiemMy | yueOHO — MHEHHE U oTBeTCcTBeHHO | [Ipu3Haku u
U YCIIOBUS | «<XMMHYECKasd | ypOKa, MO3HABATEIbHBIN | MO3ULIHUIO, 33]1al0T | IO yCIOBUS
170:¢ peakus», CaMOCTOSITEIIb | HHTEPEC K HOBBIM | BOIIPOCHI, CTOAT | OTHOLIEHUS K | TPOTEKAHUS
MPOTEKAaH |MPU3HAKU U HO CO3Jal0T 3HAHUSAMHU MIOHSTHBIC IS YUYCHUIO XUMHYECKUX
sl yCIIOBUS aNrOPUTM crocobam napTHepa UCIIOJB3YA peaKui.
BO3HUKHOBEHU | JEATEIHOCTU | pELICHUS 3a]a4 MTOHATHS CIEHHAIBHO | DK30TEpPMUY
s U TEUCHUS MIPU PEIICHUU noo0paHHbIE | €CKHe
XUMHAYECKUX poOJIEMBI CpencTsa. 51




peaKkmuii, TUIBI | paboTaTk MO YmeHnune HIOTEPMUUE
peaKuuii mo IJIaHy, OLICHUTH CKHE
IIOIJIOLLIEHU O CTEIIEHb peaKLuu.
178105 ycrexa i Cpencrtpa
BBIJICJICHUIO HEycrexa UKT nuck
DHEPTUMU. CBOEH K. u M.
NEATETbHOCTH
2 3akoH 3HaTh O1ieHUBAIOT Boiouparor Y4acTByIOT B OBiageHue 3axkoH
(40) | coxpaHeH |ompeaeicHHe [PaBUJIbHOCTH Haubo.1ee KOJIJIEKTUBHOM HaBbIKAMU COXpaHEHUs

s MacChl | XMMHYECKHUX BeinosHenust | 9PdeKTHBHbBIE 00CYXIeHUH s Macchl

BEIIECTB. |YpPaBHEHHU, neiicTBusA Ha | CHOCOOBI po0Jem, IIPAKTUYECKO | BEILIECTB.

XUMUYEC |3HAYCHHE YPOBHE pelIeHns 321, | IpOsABIAIOT 17§ Ilonsatue o
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MacCCHhI

(41)

Peakmun

Pa3JI0KCH

us.

3HaTh
OIpEICIICHUE
peaKumit
Pa3I0KEeHUA U

COCOMHCHUA.

YMmeTh

OTJIN4YaTh

dopmup
OBaHUE

IIOHATHUA

peakiun
pasznoxe

HUA

VYMmeunue

paborath ¢
Y4EOHUKOM,

JIOIIOJTHUTEID
HOU

JIATEPATYPOH

u

BEIIECTB.

XUMHUYECKUE

YPaBHEHHUS»
YMeHue PeryastuBuBrictanBaeTOBnaneHueKnaccuduxa
COTpyJHUYATbbIEC. COOCTBEHHOCHABBIKAMMUITUS

YUUTCIIEM B @OpMHpOBaHHCHOCTHOC)IH}I XUMHUYCCKHUX

TMoUcKe U cOopre OHATUMHUPOBO33PEH PEAKIIMI 11O
uHpopmanuu,MeTaInaxmue, 1 1 YUCITY
CJIyLIaTh €r0. CBOMCTBAX Y COCTaBY

AprymentupytotrP:1 .3.4.6 WUCXOTHBIX 1




peakuuu IIEPUOINYECK CBOIO NO3ULAIOPery I THBH ITOJIYYMBIINX
Pa3noKEeHUA U OM CUCTEMOU KOOPIMHUPYIOTBIE: cA
COEIMHEHHUSI OT ee ¢ no3uuu GopyupoBan BEILECTB.
IPYTUX TUIIOB, IIAPTHEPOB B H€ MOHATHUSA O CpenctBa
COCTaBJISITh COTPYIHUYECTBEHEMETAILIAX, . HKT
ypaBHEHUS AJUTOTPONIUU IIpe3enTanus
peaKumit WX CBOMCTBAX « Tunbr
JAHHOTO THIIA. P:1.3.4.6 XUMHYECKUX
pEAKLIHM »
JL.O.
4 | Peakuuu | 3HaTh 1.®@opmupos | 1.@opmupoBars |1.CoBepuieHcrBo | Pazputue CymHocTh
(42) coenunen |ompenenenue | ATh yMEHHE | yMEHHe BaTb yM€HUe BHYTPEHHEH | peakimii
us peaximii YUYHUTHIBATH | IPOBOAUTH JI0rOBAPUBATLCS | [[O3UIIUK COEIUHEHNS
COETMHEHMS. Bbl/leJIEHHbIE | CpABHEHME U U NPUXOINTD K | [IKOJIBHUKA u
YMmerhb y4uTeaemM KJIaccu(puKaIUIO | 001IeMy Ha ypOBHE COCTaBJICHUE
OTJINYaTh OPHEHTHPBLI | IO 3aJaAHHBIM peleHnio B IIOJIOXKUTEINIBH | PEaKLIUU




peaKuuu
COE€IMHEHUHN OT
JIPYTUX TUIIOB
peakiuu,
COCTAaBIISITh
YpPaBHEHHUS
peaKumit

JaHHOTI'O THUIIA

JelicCTBHA B
HOBOM
yueOHOM
Marepualjie B
COTPYIAHUYEC
TBe C
yuuTesieMm;

2.
Iliianuposar
b CBOM
JeliCTBHA B

COOTBETCTBH

KpUTEepHsIM;

2.®opMHUPOBATH

y y4amuxcst

NpeCTaABJIEHHE O
HOMEHKJIAType

HEOPraHN4Y€CKUX

COeTMHEHUH;

COBMECTHOM
AesITeJIbHOCTH;
2.Pa3BuBarth
yMeHue
NPOAYKTHUBHO
pa3pemiathb
KOH(IUKTHI HA
OCHOBeE y4eTa
HHTEPECOB U
MO3ULINI BCex

€0 YY4aCTHHKOB,

oro
OTHOILIEHHUS K
IIKOJIE,
[TIOHHUMAaHUS
HEe00X0IMMOC
TH YUCHHUS,
BBIPKCHHOTO
B

npeo0Ia aHu
U y4eOHO-
[I03HABaTEIbH

bIX MOTHUBOB U

JTAHHOTO
THTIQ
Cpencta
HUKT
IIpe3enranu
st « Tursl
XUMHYECKUX

peakuun »

JL.O.




HC NPEANIOYTECHH
NMOCTABJIEHHO U
i COIUAIBHOTO
3ajga4ei u crocoba
YCJIOBUSIMH OLICHKHU
ce 3HAHUM;
peaju3anuu.
5 | Peakuuu | 3HaTh [IpuaUMAarOT CamocTtosite YUYUTBHIBAIOT Bripaxaror CyuiHocTb
(43)| 3amerieHu |ompeneieHue | U COXPAHSIOT | JIBHO pa3Hble MHEHUS U | aJIeKBATHOE peakiui
AL peakuuii y4eOHYI0 CO3/Ial0T CTPEMSTCS K MMOHUMAaHUE 3aMelIeHusl,
3aMElICHUS. 3a;auy, aNrOpuUT™M KOOpAWHALIUH NPpUYNH COCTaBJICHHE
Ymernb [JIAHUPYIOT JEATEIIbHOCT Pa3IMYHBIX ycnexa u peakui
OTJINYATh CBOU U TIpu MO3UIINH B HEeycrexa JAHHOTO
peakiuu NEeNUCTBUS B pelieHnu COTPYJHUYECTBE | yueOHOI THUIIA.
3aMelIeHUs OT | COOTBETCTBUHU | MpoOsIeM nesrenbHocTn | CpencTsa
OPYyTUX TUIIOB | C Pa3IMYHOIO KT




peaKuuii, 3HaTh
YCIIOBUS
TCUCHHUS U
YMETh
COCTaBIISITD
YpPaBHEHHUS
peaKumit
B3aMMO/ICHCTBHU
s METAJIJIOB C
pacTBOpamMu
KHUCJIOT U

COJICH,

IOCTaBJIEHHO
U 3a51a4ed 1
YCIIOBUSIMH €€

peain3annun

Xapakrepa
OCHOBHBIX

OOHATUA

IIpe3enTanus
« Tumsr
XUMHUYECKHUX
peakuu »

JL.O.




UCIIOJIBb3YS PSiJI

AKTUBHOCTHU

METAJLJIOB.
6 |Peakuuu |3HaTh [IpuHAMaroT CamocrosiTe YUYUTBIBAIOT Bripaxaror CymHocTh

(44)| oOmMeHa. |ompenencHUE | M COXPAHSIOT | JIBHO pa3HbIC MHEHUS U | aJICKBaTHOE peakuuii
peakumii y4eOHYIO CO31at0T CTPEMSITCS K NOHUMaHUE oOMeHa U
oOMeHa U 3ajauvy, ITOPUTM KOOpJIMHALIUU IPUYUH COCTaBJICHHE
HEWTpamu3auy | INIAHUPYIOT JEeSATEIbHOCT Pa3IUYHBIX ycrnexa u ypaBHEHUI
U, YCIIOBUS CBOHU U IIpA MTO3UIINH B Heyclexa peakuuin
OPOTEKaHUS NEUCTBUSA B peLIeHUH COTPYIHHUYECTBE | yueOHOI JAHHOTO
peakuuii COOTBETCTBUH | MpodiIemM NEeATEIbHOCTH | THIIA.
oOMeHa 10 c Pa3IMYHOTO Peaknus
KOHIIA. NOCTaBJICHHO | XapakTepa HEWTpamm3an
YMerhb U 3az1aueil u OCHOBHBIX UU. Y CIOBUS
OTJINYaTh YCIIOBUSIMM €€ | TOHSATUN TE€YEHUS




peakiuu
oOMeHa OT
IPYTUX TUIIOB
peaKkiuu,
COCTAaBJISITh
ypaBHEHUS
JTAHHOTO THIIA,
ONPENEIISTh
BO3MOKHOCTb
POTEKAHUS
peaKumit

oOMeHa 110

peanu3anm

peaKunit
MEXKTY
pacTBOpaMu
KHUCJIOT,
1Iea04YeH 1
coJieit 10
KOHIIA.
Cpencta
KT
IIpesenranu
s «Tumnsl

XUMHUYCCKUX




KOHIIA. peakui »
JL.O.
7 | Tunsr Ymerb CraBsaT u [IposBistoT hopMyIHPYIOT ®opMmupoBaH | XuUMHUYECKUE
(45) | xumHYeck |XAPAKmepu3oe | hopMyIupyro | yCTOWYUBBIN COOCTBEHHOE ue CBOICTBa
50,4 ambob: T po0emy y4eOHO — MHEHUE U OTBETCTBEHHO | BOJBI. THIIBI
peakuui | XMMHUYECKHUE YpOKa, [M0O3HABATEIIbHBIN | HO3ULINIO, 33J1af0T | IO XUMHAYECKUX
Ha CBONCTBA CaMOCTOSATENb | HHTEPEC K HOBBIM | BOIIPOCHL, CTOAT | OTHOLIEHUA K | pEaKLHi 110
npuMepe | BOABI, HO CO3JAI0T 3HAHUSAMH MTOHSATHBIE TS YUYEHUIO YUCITy U
BOJIBI. COCTaBJIAAT; ANTOPUTM crocobam rapTHepa UCIIOJB3YS COCTaBy
YpaBHEHUS NEATENIbHOCTH | PELIECHUs 3a1a4 MTOHATHS CIIEIHAIBHO | HCXOJIHBIX U
XUMHAYECKUX IIPU PELLIECHUN no100paHHbIE | MOJTYUYEHHBIX
peaxkuun po0OJIeMBI CpencTsa. BEILIECTB.
XapakTepu3yr | paboTaTh Mo YMenue Cpencrtpa
X IJIaHYy, OLICHUTD HUKT
XUMHAYECKUE CTEIEHb Buneodparm
CBONCTBA BOJBI ycnexa uim €HT




U OIIPEACIISTH Heycnexa IIpe3eHTals
UX THUIL. CBOEH «Bona»
nesreabHoctu | JI.O.
8 | Pemenue |Ymersn OuenuBaror | Beiouparor Y4acTBYIOT B OBnaneHue Anroputm
(46) |3amaumo |BHIUMCIATHL IO | HpaBUIBLHOCTH | HAMOOIEE KOJIJIEKTUBHOM HaBbIKaMU peleHus
XHMHUYECK | XUMHUYECKUM BeimonHeHus | dPpPexTuBHbIE 00CyXIeHUH TUIS 3a7a4 110
M YpPaBHEHUSAM feiicTBUsA Ha | CHOCOOBI npo0JeM, IIPAKTUIECKO | YpaBHECHUAM
YpPaBHEHHU |Maccy I10 YPOBHE PeLIeHNs 3a1aY, | [IpOSABIAIOT 17} peakuun
g Ha HU3BECTHOMY aJICKBaTHOM KOHTPOJMPYIOT | akTUBHOCTH BO nesarensHocTH | Cpenctea
HAXOXKJEH | KOJIMYECTBY peTpocriekTus | U OLCHUBAKOT B3aUMOJCHUCTBUU UKT
ue BEIIIECTBA, HOM OLICHKH nmpoueccuu JUTSL peLeHUs IIpesenranus
KOJIMYECT | BCTYIIHUBLIETO pesyJjabTar KOMMYHHMKAaTUBH «Pemenne




BAa MacChl | WA bIX U
¥ 00bEMa | MOTYYaIOIIETOC [103HaBaTEIIbHBI
BEIIECTBA. |s B PE3yJIbTaTE 3a7a4
peaKuuu, u
Ha00OPOT.
9 | Pemmenne | YMmersn pemath | OnieHuBator | Boiouparor Y4acTByIOT B
(47)| 3amau o | pacyéTHbIC TpaBUIBLHOCTE | HanboIee KOJIJIEKTUBHOM

XHMHYECK |3aJadu Ha BeimosHenHust | dPPeKTHBHBbIE 00CYKIEeHUH
UM BBIYHCJICHUE JerCcTBUS Ha CIOCOo0bI poodJiiem,
YpPaBHEHU |MacChl WA YPOBHE PeLICHUS 3a1aY, | [IpOSABIAIOT
sIM Ha 00BEMa aJeKBaTHOM KOHTPOJHMPYKOT | akTUBHOCTH BO
HaXOXIEH |IPOIYKTOB perpocnekTus | 1 OUCHUBAKOT B3aNMOJCHCTBU
M€ MAacCChl |pEaKluu mo HOM OILIEHKU npoueccuu IUTSL PELICHUS
1581051 YKa3aHHOU pesyabTar KOMMYHHKATUB
o0BEMa Macce Win BIX U
NpOAyKTa |00BEMY MO3HABATEIbHB]
peakuuu | UCXOAHOTO 3a7a4
1o BEIIECTBA,
M3BECTHO |OJIHO U3
1 Macce | KOTOPBIX
15810 COAECPKUT
00BEMY | IpUMECH.
HCXOJHOT

0]




BEILIECTBA,

coaepKa
IIETO
IPUMECH.
10 | OGobmieH | YMeTh [IpunumaroT Camocrosite YUUTHIBAIOT
(48)| ne n IPUMEHSATD U COXPAHSAIOT | JIBHO pa3HbIe MHEHUS
cUCTeMaT |3HaHWUs, yueOHyI0 CO3/ar0T CTpEeMSITCS K
n3aIus YMCHHSI 1 3aauy, JITOPUTM KOOPIMHAIIHH
3HaHUH’ HABBIKU TIPU TUTAHUPYIOT JESITEIIBHOCT pa3IMYHBIX
10 TEME | BBIMIOJHEHUU CBOM U TIpA TIO3UITHI B
«/3MeHe |TpEeHUPOBOYHBI | IEHCTBHUS B pEIICHUH COTPYIHHYECTB
HUS, X 3aJaHUH U COOTBETCTBHH | TIpoOIeM
MIPOUCXOJ | yIIpaXKHEHUH. | ¢ pa3IMYHOTO
AIUE C MOCTABJICHHO | XapakTepa
BELIECTBA 1 3a71a4eu U OCHOBHBIX
MHU. YCIIOBHUSIMH €€ | TIOHSATHN
peanuzanuu
11 | KonTpoa |Ymerb CraButh CpaBHUBaTS, dopMynupyer
(49)| pHas MIPUMEHSITh y4eOHbBIC KJ1accupUIUPOBa | COOCTBEHHOE
pabora 3HAHMU, LETN Th U 0000111aTH MHEHUE U




Ne5 1o

TeMe
«3mene
HHS,
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SIIIHAE C
BEIIleCTBA

MMN».

YMEHUS U

HaBBIKH,
MTOJIyYCHHBIE B
X0J1€ U3YUCHUS
TEMBI
«3menenus,
MPOUCXOAIINE

C

(baKThI U SIBJICHUS

IIO3UIHNIO




BCIICCTBAMM),

npu

BBITIOJITHCHHU N

TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOMICTBA PACTBOPOB JJIETPOJIUTOB (18uacos).

KOHTPOJIbHOM

paboTHI.

(50)

PactBOpe
HHE.

PactBopu
MOCTb
BELICCTB

B BOJIE.

3HaTh
oTpe/IeIICHIE

MOHSTHUS
«pacTBOPbIY,
MPU3HAKU
XHMHYECKOTO
B3aHMMOJICHCTB
usl Ipu
pacTBOpPEHUH,

YCIIOBUS

CraBuTh
yueOHbIe

LEJIN

CpaBHUBaTS,

KJaccuuIpoBa

Th 1 000011aTH

(bakThl U SIBIECHUS

Y4acTByHOT B
KOJIJIEKTUBHOM

00CyX)IeHUH
podiiem,
MPOSIBIISIIOT
aKTUBHOCTH BO
B3aUMOJENCTBUH
JUTSL pELLICHUS
KOMMYHHKATUBH

bIX U

OBiazieHue
HaBBIKAMH

LTSt
MPAKTHYECKO
i

ACATCIBHOCTU

PactBOpBI.
['unpartsr.

Kpucramior
ujpar

bl. TernoBbie
ABJICHUS TIPU

pPacTBOPEHUHU

Hacpbimensns!

c,




pacTBOpEHUs ITO3HABATEIIbHBIX HEHACBIILICHH
BEILIECTB B 3a1a4 BI€ U
BOJC, IIEpPEHACHIIE
KJIaccupuKanu HHBIC
10 pacTBOPOB. pPacTBOPBI.
CpenctBa
KT Jluck
K. u M. J1.O.
2 | DOnextpon |3narb/monuma | [IpuHUMaroT YMenue YMenue PeryasituBuBricTanBaeTOBIa1HIEINEKTPOIUT
(51)| uTruecka |Th Xumuueckue | U COXPAHSIIOT | pPabOTaTh C COTPYTHUYATBBIEC. cOOCTBEHHOCHABBIKAMHU
A NOHAMUA yueOHYIO y4EeOHUKOM, yuutesneM B DopMUPOBAHLETOCTHOCI HEDJIEKTPOIN
JIVCCOLMA |DJIEKTPOJIUT U | 3aJa4y, JIOTIOJTHUTEITb TMOUCKe ¥ cOOpUe MOHATUIMHUPOBO33PEHITPAKTHUECKOTHI.




.

HEDJIEKTPOJIUT:
AJIEKTPOJIUTHYE
cKas
JIMCCOIIMAITUS,
CUJIbHBIN

QJICKTPOJIUT,

CJIa0BIN
AIIEKTPOJIHT,
IMOHUMATh
CYIIIHOCTH
mporiecca

AIEKTPOIUTHY

€CKOU

JIUCCOLIMALIAH.

IJIAHUPYIOT
CBOU
JICUCTBUS B
COOTBETCTBUU

C
ITIOCTaBJICHHO

U 3a51a4er u
YCJIOBUSIMHU €€

peanu3anum

(V)

HOHU

JIATEPATYPOH

u

MIEPUOINYECK

Ol CUCTEMOU

uH(popmauu,MeTajiiaxue, 1 u

CIyuiaThb €ro. CBOM

CTBax

AprymentupytotPi1 .3.4.6

CBOIO no3uuuroPeryasiTuBH
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ee ¢ no3unuu PopypoBaH

NapTHEPOB B HE IO
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P:1.3

4.6

Mexanausm

JEATENLHOCTHANCCOLHALIN

H BCIICCTB C

pa3IuYHBIM

THUIIOM
CBJI3H.

Crenennp
AJIEKKTPOJIUT
MYECKOU
JIMCCOITHAIHA
U "

KJaccuduka

s
AIEKTPOIUTO
B.

[Ipe3enTanus




«INEeKTPOJIUT

nyecKas
JTCCOLAALIMS
»,
3 OcHoBHBI |3HATH [IpuHHMaroT CamocrosiTe YYUTBIBAIOT Bripaxaror O600uUTH
(52) |e OCHOBHBIE U COXPAHSIOT | JIBHO pa3HbIC MHEHUS U aJIEKBaTHOE OCHOBBI
IIOJIOKEH | IOJIOKEHUS y4eOHYIO CO3JaI0T CTPEMSATCS K NOHUMaHUE TEOpUU
us ANEKTPOIUTHYE | 3a7a4y, aNrOpUTM KOOpJIMHALIUU IPUYHH ANEKTPOIUTH
TEOpUH CKOM IUTAHUPYIOT NEATEIBHOCT pPa3IMYHBIX ycrnexa u YECKOHI
JIEKTPOJI | AUCCOLMALMU. | CBOU U TIpH MO3ULIAN B Heyclexa U CCOLa
utndecko | Karnonsl u JNECUCTBUS B peleHnu COTPYIHMYECTBE  y4eOHOM U B BUJE
17} AHUOHBI. COOTBETCTBUM | TpoOiIemM NEeATEIbHOCTH YETKHUX




aucconua c Pa3IMYHOrO MTOJIOKEHUI.
LIAH. IIOCTABJICHHO | XapakTepa IIpe3enTanus
1 3a1a4eu U OCHOBHBIX «ONEeKTPOIUT
YCIIOBUSIMM €€ | TOHSATUI nyeckas
peanuzanuu JUCCOLMALIN
.
4 | Huccomua |3HATH 1.®@opmupos | 1.®@opmupoBars |1.CoBepumieHcTBO | Pazputue DIIEKTPOIUT
(53)| us omnpexneneHue | ATb yMEHHME | yMEHHE BaTb yMEHUe BHYTpEHHEH | mdyeckas
KHCJIOT, KMCJIOT, YuuThbiBaTh MMpOBOJAUTH AOroBapuBaThCHA MO3ULIMU OUCCOIIUAI
OCHOBAHHM | IIIEJIOUEH, BBIJICJICHHBIC | CDABHCHUEC U U NIPUXOJUTH K IIKOJIbHUKA sl KACJIOT,
u, COJIEW B CBETE | YIUTEJIEM KJIaccHpuranmio | odumemy Ha YPOBHE OCHOBAHUHU,
COJIEN. TEOpUHU OPHUCHTHPBI | 10 3aJaHHBIM PCLICHUIO B MOJIOKUTEIIBH | COJIEHN B
37eKTpoanTHye | ACHCTBUA B | KPHTEPHSM; COBMECTHOM oro BOJTHBIX
CKOM HOBOM ACATEJIbHOCTH; OTHOILICHUS K | pacTBOpax.
aMcconManuy. | y4eoOHom 2.@opmupoBath |2.PazBuBarhb IIKOJIE, Nuck K. u M
Marepuajie B |y y4aluuxcs yMeHHe MOHUMAaHUS




COTpYyaAHUYEC
TBeE €
y4HTeJIeM;

2.
Ilinanuposar
b CBOHU
AeHCTBUSA B
COOTBETCTBH
ucC
MOCTABJICHHO

"

3ajaden u

npeacTaBJieHue 0
HOMEHKJIAType
HEOPraHU4eCcKHX

COeIMHEHHH;

NMPOAYKTHUBHO
pa3pewiarhb
KOH(PJIMKTHI HA
OCHOBE y4eTa
HHTEPECOB U
NMO3UIIMH Bcex

€0 Y4aCTHHUHKOB,

HE00X0IUMMOC
TH yYCHUS,
BBIPKECHHOTO
B
npeo0IagaHu
U yuyeOHo-
TI03HABATEIbH
BIX MOTHBOB U
PEANOYTCHH
U
COIMATBHOTO

crioco0a




yCJIOBHUAMU OLICHKH
ce 3HAHUI;
peajiu3anmu.
5 | Honnble |Ymerb [IpuHAMaroT CamocrosiTe YYUTBHIBAIOT Bripaxaror CymHocTh
(54) | ypaBHEHU |00OBACHAMD: U COXPAHAKT | JIBHO pa3Hble MHEHUA U | aZICKBATHOE peaxkuun
A CYILIHOCTb y4eOHYIO CO3JaI0T CTpEMATCA K IIOHUMAaHUE MOHHOTI'O
peakuuin 3axauy, aNrOpUTM KOOPAWHALUH IPUYUH oOMeHa u
MOHHOT'O IJIAHUPYIOT JEATEIIBHOCT Pa3JIMYHBIX ycnexa u YCJIOBUS UX
oOMeHa; CBOU U IIpU MTO3UIINH B Heycnexa MIPOTEKAHMS.
onpeoensimy: NEUCTBUS B peleHun COTPYIHHUYECTBE | yueOHOI CocraBnenu
BO3MOXXHOCTh | COOTBETCTBHHU | MpoOsIeM NEATEIIBHOCTH | € MOJIHBIX U
IPOTEKAHUS c Pa3JIMYHOTO COKpalIEHHBI
peaxkuui NOCTaBJICHHO | XapakTepa X
HMOHHOTO U 3az1aueil u OCHOBHBIX HOHHBIX
oOMeHa 110 YCIOBUSIMM €€ | TOHSATUU YpaBHEHUH




KOHIIA. peanu3anuu peaKum.
-COCMAaBIAmb: IIpe3enTanus
HIOJIHBIE U «MoHHBIE
COKpalllCHHbIE YPaBHEHUS»
MOHHBIE
YpaBHEHUS
peaKumit
oOMeHa
6 | Yopaxue |Ymerb OuenuBaror | BoiOuparor VY4acTByIOT B OBnanenue Peakunn
(55) |Hwus B COCTaBJIATH npaBWiIbHOC | Hanbosee KOJUIEKTUBHOM HaBbIKaMU MOHHOTO
COCTaBje |ypaBHEHHUs Th 3ppexTUBHBIE | oGCyKIEHNH s oOMeHa.
HUHU peakuuin BBINOJTHEHHS | CIIOCOOBI npo0Jem, IIPAKTUIECKO




WOHHBIX | MOHHOTO NeCTBHUA HA | pellieHusi 3a1a4, |MPOSABISIOT 1
ypaBHEHU |0OMeHa, yposHe KOHTPOJMPYKT | aKTUBHOCTB BO NEATEIIBHOCTH
i IIOHUMATh UX | AA€KBATHOI | M OLEHHBAIOT B3aHMO/ICHCTBUN
peaKuui.. |CyIIHOCTb. PETPOCHEKUB | MpoLECCHH JUISL PELLICHUS
Onpenensite HOii OLIECHKH | pe3yJIbTaT KOMMYHUKaTUBH
BO3MOXHOCTb BIX U
MPOTEKAHUI MO3HABATEIbHBIX
HMOHHOTO 3a1a4
oOMeHa.
7 | Kucnotel |3HaTh 1.®@opmupos | 1.@opmupoBars |1.CoBepuieHcrBo | Pazputue Onpenenenn
(56)| B cBeTe omnpezaeneHue | aTb yME€HHE | yMEHUE BaTh yMe€HUE BHYTpEHHEH |e
TEOpUH KHCJIOT B cBeTe | YUMTBIBATDH IIPOBOAUTDH AOrOBapUBATBLCH | [o3uIUU KHCJIOT KaK
anektpon |TO/, BBIJCJICHHBIC | CDABHCHUE U W NPpUXOAUTHL K | iKOJIBHUKA AJIEKTPOJIUTO
UTHUYECKO |Kiaccudukay | YIUTeJIeM KJIaccH(pHKANMIO | 001IeMy Ha ypOBHE B.
" I0OHUu OPMEHTHPDbI 10 3aJaHHBIM PE€IICHUIO B IHOJIOKUTEILH KJIaCCI/I(i)I/IKa
JTUCCOIINA | XMMHUYECKHE JelcTBUSA B KPUTEPUSAM; COBMECTHOM oro s




ouu.

CBOMCTBa

KUCJIOT. YMETh

COCTaBIIAATh
YpaBHEHHUS
peaxkuui,
XapaKTEPU3YIO
UX
XUMHUYECKHUE
CBOWCTBA

KHCJIOT B

MOJIEKYJIIPHOM

1 NOHHOM

HOBOM
yuyeOHOM
MarepuaJjie B
COTpPYIHUYEC
TBeE €
yuuTesieMm;

2.
Iliianuposar
b CBOH
AefCcTBUSA B
COOTBETCTBH

hHC

2.®opmMupoBaTH
y y4amuxcs
NpeacTaBjJIeHHE 0
HOMEHKJIaType
HEOPraHM4YeCKMuX

COeTMHEHHH;

AesITeJIbHOCTH;
2.Pa3BuBarhb
yMeHue
NMPOAYKTHUBHO
pa3pemiathb
KOH(IUKTHI HA
OCHOBe y4yeTa
UHTEPECOB U
MO3ULINI BCex

€0 Y4aCTHHKOB,

OTHOIIICHHUS K
IIKOJIE,
ITOHUMaHHS
HEO00XO0IUMOC
TH YYCHUS,
BBIPKCHHOTO
B
npeo0IagaHu
U yueOHo-
IIO3HABATCIbH
BIX MOTHUBOB U

MMpCAIIOYTCHHA

KHCJIOT T10
pPa3IMYHbBIM
MpU3HAKAM.
TunuuHbie
CBOMCTBA
KHCJIOT:

Psan
HaNpsIKCHUS
METaJlJIOB.
IIpesenranus
«Kucnote»

J1.O.




BUJIC; NMOCTABJIEHHO 151
onpeoensims: i COLIMAJILHOTO
BO3MOYKHOCTH | 3a/1a4ei u crocoba
NPOTEKAHUS YC1oBusIMA OLICHKH
TUITUYHBIX ce 3HAHUM;
peakuin peaiu3anuu.
KHUCIIOT.
8 | OcHoBan |3HaTh 1.®opmupos | 1.@opmupoBars |1.CoBepumieHcTBO | Pazutune Onpenenenu
(57) s B omnpexneneHue | ATb yMEHHME | yMEHHE BaTb yMCHUE BHYTpEHHEH |e
CBETE OCHOBaHUI1 B yuuTsiBaTh | IPOBOAMTH AOTrOBAPUBATBLCH | O3ULIMMN OCHOBaHUI1
TEOPUHU CcBeTe Tal[, BbBIJICJICHHBIC | CDABHCHUEC U H IMIPUXOIUTD K IIKOJIbHUKA Kak
NIEKTPON | Kiaccudukamy | YIUTeJIeM Kiaccupuxanuio | odmemy Ha YpOBHE ANEKTPOJIUTO
UTUYECKO |10 U OPUCHTHPBI | 110 3aJlaHHBIM pCLICHNIO B MOJIOKUTEIbH | B.
i XUMHAYECKHUE AefiCTBUSA B KPUTEPUAM; COBMECTHOM oro Knaccugpuxa
JIMCCOIIMAa | CBOMCTBA HOBOM AeATETbHOCTH; OTHONICHMS K | LU
117078 OCHOBaHHIA. y4eoHOoM 2.®@opmuposBath |2.PasBuBarh IIIKOJIE, OCHOBaHHIA.




YMmeTh

COCTAaBJISITh
YPaBHECHUI
peakiuu,
XapaKTepU3yro
UX
XUMUYECKUE
CBOMCTBA
OCHOBAHUU B
MOJIEKYJISIPHOM

1 MOHHOM BHJEC

MarepuaJjie B
COTpYyaAHUYEC
TBe C
y4HTeJIeM;

2.
Ilinanuposar
b CBOHU
AeHCTBUSA B
COOTBETCTBH
ucC
MOCTABJICHHO

i

Y YyHamuxcs

npeacraBjacHUuE 0

HOMEHKJIAType

HECOPraHUn4€CKHUuX

COeTMHEHHH;

yMeHue
NMPOAYKTHUBHO
paspemiathb
KOH(PJIMKTHI HA
OCHOBe y4eTa
HHTEPECOB U
NMO3UIIMH Bcex

€0 Y4aCTHHKOB,

[IOHUMAaHUS
HEO00XOIUMOC
TH yYCHUS,
BBIPKCHHOTO
B
npeobJiailanu
U yuyeOHo-
II03HABATEILH
BIX MOTHUBOB U
PEANIOYTCHH
51

couaJaIbHOTO

Tunuuxbie
CBOMCTBA
OCHOBaHHUM.
[Ipe3enTanus

«OcHOBaHUA

»

J1.O.




3agaded u cnocoba

YCJIOBUSAMU OIICHKH

ce 3HAHUI;

peajin3anmu.

9 | Okcuaer | 3HATH [TpuauMaroT Camocrosirte YUYUTBIBAKOT Bripaxaror Cocran
(58) OTIpEeIeJICHHE U COXPAHSIOT | JIbHO pa3Hble MHEHUS U | aI€KBAaTHOE OKCHJIOB, UX

OKCHJIOB, yueOHyI0 CO3J1a10T CTpPEMSTCS K MOHUMAHUE Kkiaccuduka
KiIaccupukanu | 3agady, aIrOpUTM KOOpAUHAIIUU MPUYUH 1HUsL.
0 U IJIAHUPYIOT JESITETbHOCT Pa3IMYHBIX ycrexa u Heconeobpa
XUMUYECKUE CBOU U TIpU MO3UIINH B Heycnexa 3YIOLIWE U
CBOMCTBA NEeWCTBUS B peleHnn COTPYJHHUYECTBE | yUeOHOM coyieoOpazy
OKCHUJOB COOTBETCTBHUH | TIpoOIeM NEATEIIBHOCTH | IOLIUE
Ymernb c Pa3IMYHOTO (KUCIIOTHBIE
CocTaBisTh MOCTABJIEHHO | XapakTepa 1 OCHOBHBIE)
YpaBHEHUSA 1 3aJ1a4ei 1 OCHOBHBIX OKCHUJIBI.
peaxkuui, YCJIOBHSIMH €€ | TOHATUU CaoiicTBa




XapaKTEepU3yl | peain3aiuu KUCJIOTHBIX U
11117 0:4 OCHOBHBIX
XUMHUYECKHUE OKCHJOB
CBOMCTBa [Ipe3enTanus
OKCHJIOB B «Oxcuap
MOJIEKYJIIPHOM J1.O.
Y HOHHOM
BUJIE.
10 | Comu B 3HaTh CraBuTth CpaBHMBATS, dopMmynupyer BrictauBaer | Onpenenenu
(59) cBete Kiaccudukaiy | yaeOHbIC KJIacCU(HUIIMPOBA | COOCTBEHHOE COOCTBEHHOE | € cojiel Kak
TEOPUU 0 U uenu Th U 000011aTH MHEHHE U LEJIOCTHOE ANEKTPOJIUTO
AJIEKTPON | XMMUYECKHUE (baKThl U SIBJICHUS | TO3UIUIO MHUPOBO33pEH | B.




UTUYECKO |CBOMCTBA ue Knaccuduxka
171 CpeaHux UL COJIEN.
JACCOLIMA | CPEIHUX XUMHYECKHE
1005078 COJIEH. CBOWCTBA
COJIEH.
[Ipe3enTanu
a1 «Conm»
JI.O.
11 | IpakTuy | YMeTh Lenenonaran | ®opmupoBaHue 1. IlnanupoBanue | 1.MotuBauus | CoiicTBa
(60)| eckast oOpamiatecsi ¢ | ue u MIO3HABATEIBHON | MPAKTHYECKOU HaY4YCHUS KHCJIOT,
padora XUMHUYECKOU IUIAHUPOBAHU | LIEJIU paborte 1o IpeaMeTy OCHOBAHUHU,
Ne 4. MOCYA0U U e npeaMeTy XUMHUS OKCHJIOB U
CpoiicTBa |71a00paTOPHBIM 2.Pazpernienue 2.PazBuBath | comei. IL.p.
KHUCJIOT, obopynoBaHue KOH(IUKTA YYBCTBO No4 1 gac
OCHOBaHHU |M. 3.YnpaBnenue TrOpJOCTH 3a
u, Hcnons3oBath MMOBEJACHUEM POCCHICKYIO




OKCHJIOB | IpUOOPETEHHBI rapTHepa XUMHYECKYIO
Y COJIEU. | € 3HAHUS U HayKy
YMEHUS, 3.HpaBcTBeHH
MOJIyYEHHbIE 0-3THYECKOE
MIPU U3YYECHUU OLICHUBAHUE
TEMBI
«PacTtBOpEHue.
PactBopsI.
12 | 'enetnye |3HATH 1.®@opmupos | 1.@opmupoBars |1.CoBepuieHcrBo | Pazputue Ilonsatue o
(61)| cxas XUMHYCCKUC aTh YME€HUE | yMEHHE BaThb yMe€HUE BHYTPEHHEH | TCHETHYECKO
CBSI3b CBOMCTBA YUYMTHIBATh | IPOBOAUTH JI0rOBAPUBATLCH | [[O3UIHK i
MEXKIY OCHOBHBIX BbI1€JICHHbIC | CPABHEHUE U H IPUXOAUTh K | mKOJIBHUKA CBSI3U U




Kj1aCCaMH

HEOpraHu
YECKUX
COCJIMHECH

(V)

Hnu.

KJIaCCOB

HEOPraHU4ECK
1504
COCIUHCHMH,
OIpEICIICHUE
IeHETHUYCCKOU
CBSI3H.

Ymern
COCTaBJISITh
YpPaBHECHUSA
XUMHUYECKHUX
peaxkiuu,
XapaKTEePU3YyIo
1000405
XUMHUYECKUE

CBOMCTBa U

yunTeseM
OPHEHTHPBI
JeHCTBHSA B
HOBOM
yueOHOM
MarepuaJe B
COTPYIAHUYEC
TBE C
yuuTeJsieM;

2.
Iliianuposar
b CBOH
JIeliCTBMA B
COOTBETCTBH
HC

MMOCTAaBJICHHO

KJIaccupukaumnio
110 32/IAHHBIM

KpUTEepHsIM;

2.@opMHpOBATH
y y4alumuxcs
NpeacTaBjIeHue 0
HOMEHKJIaType
HEOPraHM4YeCKHUX

COeTMHEHUH;

o01memy
pelLIeHnI0 B
COBMECTHOM
AeSITeJIbHOCTH;
2.Pa3BuBarth
YMEHHe
NMPOAYKTHUBHO
pa3pemiathb
KOH(JIMKTHI HA
OCHOBeE y4eTa
HHTEPECOB U
NMO3UIUH BCex

€0 YYaCTHHKOB,

Ha YpOBHE

TIOJIOKUTEIIbH
oro
OTHOIICHUS K
IIKOJIE,
MOHUMAaHUS
HEO00X0IUMOC
TH yYEHUS,
BBIPKCHHOTO
B
npeo0IaaHu
U yuyeOHo-
TI03HABATEIIbH
BIX MOTHBOB U
PEANOYTECHU

)41

I'CHCTHUYCCKHU

X
psanax
METaJlJIOB

u
HEMETAaJlJIOB.
XHUMHUYECKHE
CBOMCTBA
OCHOBHBIX
KJIaCCOB
HEOpTraHU4eC
KX
COECIMHEHUM.
IIpesenranu
s

«I'eHeTHYECK




(v}

reHeTu4YecKyr |H COLMAIBHOTO | asi CBSA3b
CBA3b 3ajavei u criocoba MEXIY
OCHOBHBIX ycaoBusiMu OLICHKH KJIaccaM "
KJIACCOB ee 3HAHUU; HEOpPraHuvec
Heopranuyeck | peaju3alnf. KUX
ux COeIMHEHNH
COeIMHEHNH »
13 | Oxkucnute |3HaTn/monuma | OnenuBaror | BeiOuparot YYUTBHIBAIOT OBnanenue ITonstue
(62)| mpHO - Th - MPaBWIBHOCT | HauboJee pa3HbIC MHEHUS U | HABBIKAMHU OKHCJICHUE U
BOCCTAHO |XuUmuueckue b s pexTuBHBIC CTpEMSITCA K JUISL BOCCTAHOBIIE
BUTEJIBHBI | NOHAMUA BBITIOJIHEHUS | CITOCOOBI KOOpJIUHALUU IIPAKTUYECKO | HUE,
e OKHCJIMTENIb U | ICCTBUS HA | pELICHMS 3a4a4, | Pa3JIMYHBIX 171 OKHCJIUTENN




PCaKINU.

BOCCTaHOBUTE
b, OKUCJICHUE U
BOCCTaHOBJICHU
e.
Onpeoenamo:

CTCIICHDb

OKHCIICHUSA
JJIEMCHTA B
COCJIMHECHUH,
OKHMCIIUTEIHN U
BOCCTaHOBHUTEI
Y, THII
XHMHUYECKOMN
pEaAKINU IO
U3MCEHEHUIO

CTCIICHU

YpPOBHE
aJIEKBAaTHOU
PETPOCIIEKHUB

HOU OLIEHKU

KOHTPOJUPYIOT U
OLICHUBAIOT
MPOLIECCHH

pe3ysibTaT

HO3UIINI B

COTPYIHHYECTBE

ACATCIIBHOCTHU

u
BOCCTAHOBUT
eI,
OIIpE/ICIICHHE
CTEIIEHH

OKHUCJICHUA

2JICMEHTOB.
Cpencta
HUKT
IIpesenranu
o
«OxucauTen
BHO -
BOCCTAHOBHT
eJIbHBIE

peaKIuny




OKHUCJICHUA

XUMHYECKUX
AJIEMEHTOB.

14 Ynpaxue | YMmerb CraButh CpaBHHBATB, DopmynupyeT BricrauBaer | OxuciauTenb

(63) |HuaB ONPENENATh yueOHbIe KJIacCU(PUIMPOBA | COOCTBEHHOE COOCTBEHHOE | HO -
COCTaBJl€ |CTEINEHb enu Th 1 0000111aThH MHEHUE U LIEJIOCTHOE BOCCTaHOBUT
HUU OKHCIICHUS (aKThI U SABICHUS | IO3UIUIO MUPOBO33pPEH | EIbHBIE
OKHCIIUTE |3JIEMEHTOB B ue peaxiuu.
JBHO- COETUHEHHH, Oxucaurens
BOCCTaHO |OKHCIIUTENU U u
BUTEJIbHBI | BOCCTAHOBUTEI BOCCTaHOBUT
X Y, OKHCIICHHE U eJlb




peaKkuui. |BOCCTAHOBJICHU Oxkucnenue
e u
BOCCTAHOBJIE
HUE
15 CaoiicTBa | YMerhb Henenonaran | ®opmupoBanue | Pazpemienue 1.MortuBanusa | Okucaurensb
(64) |BemectB |ompenensTh ue u MO3HABATENLHON | KOH(DIMKTA Hay4YCHUS HO -
V3YYEHHBI | CTEIICHb IUIAHUPOBAHU | L€ YnpasneHnue peaMeTry BOCCTaHOBUT
X KJIACCOB | OKUCIIEHUS e ITOBEJICHUEM XUMMUS €JIbHbIC
B CBETE JJIEMEHTOB B rapTHepa 2.Pa3BuBaTh | peakuum.
OBP. COEMHEHNH, YyBCTBO Cpencra
OKUCIIUTEU U ropapoctu 3a | UKT
BOCCTAaHOBUTEI poccuiickyro | [Ipesenranu
Y, OKHCIICHHE U XUMHUYECKYIO | 5
BOCCTAaHOBJICHU HayKy «Oxucnuren
e 3.HpaBCTBEHH | BHO -
0-3THUYECKOE | BOCCTAHOBUT




OLICHHBAHUE | €JIbHBIC
peaKIrm»
16 | IIpakTnu | YMeTh [IpuanMaroT CamocTtosite YYUTBIBAIOT Bripaxaror ['eneTnuecka
(65)| eckast oOpalaTbcsi C | ¥ COXpaHSIOT | JIBHO pa3HbICe MHEHUS U | AICKBATHOE s
pabora XUMHUYECKOU yueOHyI0 CO34ar0T CTpeMATCS K IIOHUMAHUE CBA3b MEXIY
Ne S. IIOCYAO0U U 3amaqy, aJNTOPUTM KOOpJIUHAIIUN MPUYMH OCHOBHBIMU
['eHeTnye |1a0OpaTOPHBIM | IUIAHUPYIOT JESITETbHOCT Pa3IMYHBIX ycrexa u KJIaCCaMH
cKas 0o0opyZ0OBaHUE | CBOH U [IpH MO3ULIAN B Heycnexa HEOpPraHu4ec
CBS3b M. JNEUCTBUS B pelLIeHun COTPYIHMYECTBE | yueOHOM KUX
MEXKITY Hcnonp3oBath | COOTBETCTBUM | TpoOIeM JNEATENBHOCTH | COEUHEHUM.
KJlacCaMU | PUOOPETEHHBI | C Pa3IMYHOTO IL.p. N5 1
HEOpPraHU |€ 3HAHUA U IIOCTABJICHHO | XapakTepa qac




YECKHUX YMEHUS, 1 3a/1aueid u OCHOBHBIX
COEIMHEH |MOJyYECHHbIE YCJIOBUSIMH €€ | TOHSTUUI
17078 IIpU U3YYECHUU | peau3aluu
TEMBI
17| O606mmen | Ymern OnenuBator | BeiGupator YYUTHIBAIOT OBnaneHue Pemenue
(66)| ue u xapakxmepu3o6 | MIPaBUIBLHOCT | Hanbosee pa3Hble MHEHUS U | HABBIKAMU 3a/1a4 u
cucTtemar |amo. b s exTuBHbBIC CTpPEMSTCS K TUTSt yIpa)XHEHUM
u3aus XUMUYECKHUE BBITIOJTHEHUSI | CLIOCOOBI KOOpAUHAIIUU MPaKTUYECKO | 110 JaHHOMU
3HAaHUU CBOMCTBA JNEWCTBUS HA | pelICHHUs 3a/ad4, Pa3JIMYHBIX 7| TEME.
MO0 TEME | OCHOBHBIX YPOBHE KOHTPOJIUPYIOT U | IO3UIUH B nesrenbHocTH | [loaroroBka
«PactBOop |KiIaccoB aJIcKBaTHOM | OLICHUBAIOT COTPYJHUYECTBE K
CHUE. HEOPraHUYECK | PETPOCHEKUB | MPOLIECCUU KOHTPOJILHO
PacTBOpHI |UX BEILLECTB. HOM OLICHKU | pe3ysbTar i pabore.
Cocmaenamo:
CBoiicTBa |ypaBHEHUS
pacTBOpPO | XMMUYECKHX




B peaxkuui,
AIIEKTPOJ | XapaKTEPU3YIO
UTOB.» 1€ CBOKCTBA
HEOPTraHUYECK
UX BEIECTB.
18 | Kontpoa |¥Ywmerh CraBuTh CpaBHUBATS, dopMynupyer BrictanBaer | Cpencrtsa
(67)| bHas MPUMEHSTD yueOHbIC KJacCupUIMpoBa | COOCTBEHHOE cooctennoe | KT K.p.
pabora TEOPETUYECKHUE | LIeJIH Th U 0000111aTh MHEHUE U LIEJIOCTHOE Neb6
Ne6 o u (aKTbl U IBIEHUS | TO3ULIUIO MUPOBO33PEH
TEME PaKTHYECKUE ue
«PactBop |3VH,
EHHUE. MOJIyYeHHbIE




PacTtBopsI

PU U3YYECHUH

JJAaHHOM TEMBI,

CpoiicTBa |Ha
pacTBOPO | KOHTPOJIBHOU
B pabore.
IIEKTPOI
UTOB»
19 | Ananu3 Ymern [IpuHAMaroT CamocTrosiTe YYUTBHIBAIOT
(68)| kKOHTPOJIL | IPUMEHSTH U COXPAHSIOT | JIBHO pa3Hble MHEHUS
HOMN TEOPETHUYECKHUE | yueOHYIO CO3JAI0T CTPEMSATCS K
paboThI 151 3azauvy, AITOPUTM KOOPAUHAILIUU
Hrtorn MPAKTUYECKUE | INTAHUPYIOT JEATEIIBHOCT Pa3JIMYHBIX
Kypca. 3VH, CBOU U NpU TO3UIINM B
MOJIyYCHHbIE JENUCTBHUS B peLIeHUH COTPYJHUYECTB
IpU U3YYEHUH | COOTBETCTBUM | MpoOiIemM
JJAHHOM TEMBI, | C PAa3JIUYHOTO
Ha MOCTaBJICHHO | XapakTepa
KOHTPOJIBHOM | ¥ 3a/1a4eul U OCHOBHBIX
pabore. YCIIOBUSIMU €€ | TMOHSTHIA

peanu3anuu




