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HopmaTuBHasi npaBoBasi 0CHOBa NPOTrPaMMBbI

HopMmaTtuBHO-11paBOBYIO OCHOBY HACTOALICH MPOrpaMmbl IO yUeOHOMY MPEIMETY

« XUMHSD» COCTABIISIOT CIEAYIOMINE TOKYMEHTHI:

®denepanbHblil 3aK0H 0T 29 nexadpst 2012 r. Ne 273-03 «O6 obpazoanuu B Poccuiickoit
Denepauuny;

®enepanbHbii 3akoH 0T 3 aBrycra 2018 r. Ne 317-®3 «O BHeceHUM U3MEHEHU B CTaThU
11 u 14 ®enepanpHoOro 3akona «O6 obpazoBanuu B Poccuiickoit denepamnumy;

npuka3z MuHUCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoit denepanuu ot 17 aexadps
2010 r. Ne 1897 «O06 yTBepxkaeHuH (eepaabHOro rocy1apcTBEHHOr0 00pa30BaTeIbHOIO CTaH-
JapTa OCHOBHOTO o011ero oopasoBanus» (B perakiuuu npukaa Munodpuayku Poccuu ot 31 ne-
kabps 2015 r. Ne 1577);

npuka3 MunuctepcTBa npocpenieHus Poccuiickoin @eaeparuu ot 31 mas 2021 r. Ne 287
«O0 yTBepxaeHuN (peaepanrbHOro rocyIapcTBEHHOTO 00pa3oBaTEIbHOIO CTaHAAPTa OCHOBHOTO
o01ero oOpa3oBaHUs»

[Tporpamma paspaboTtana Ha ocHOBe TpeOoBaHuii denepanbHOrO TOCYIapCTBEHHOTO 00-
pa3oBaTeNbHOTO CTaHAapTa OCHOBHOTO oO0IIero oOpa3oBaHUs K pe3yibTaTaM OCBOCHHS OCHOB-
HOW 00pa3oBaTEeNbHON MPOTPaMMBI OCHOBHOTO O0IEro oOpa3zoBaHHs MO y4eOHOMY NpenMeTy
«XuUMHsI», BXOSAIIEMY B 00pa3oBaTenbHy0 001acTh «EcTecTBeHHO-HAayUHbIE IPEAMETHI.

Pabouas nmporpamma coctaBieHa B COOTBETCTBHH C IPOTPAMMOM IO XUMHUH TPEAMETHON
nuHun yueOnukoB [.E.Pym3utuca, ®@.I".®enpamana. 8-9 kmaccel: yued. mocobue amns obuieodpa-
3oBar. opranm3anmii /H.H.I'apa. — 3-¢ u3z., nepepad. — M.: IIpocsemenne, 2019. — 48 c.

Pa3zpnen. 1 O0mas xapakrepucTuka y4eOHOro npeamera.

Hemnn:
CO3/1aTh YCIIOBUS JIJIsl IPOSIBJIICHUS M Pa3BUTHUS CTIOCOOHOCTEHN M MHTEPECOB PEOCHKA,

e chopmupoBaTh KeIaHUE U YMEHHE YYUTHCS U HAa ITOH OCHOBE 00ECHEUHTh Pa3BUTHE Y
pebeHKa yyBCTBa COOCTBEHHOTO JJOCTOMHCTBA;

e MOTHMBHUPOBAaTh MHTEPEC K 3HAHUSAM M CAMOIIO3HAHMIO;

e  0OKa3aTbh IOMOIIb B IPUOOPETEHUH ONbITA OOLIEHHS U COTPYIHUYECTBA;

e copmHupoBaTh NEPBbIE HABBIKU TBOPUYECTBA;

e 00ecneyuTh JOCTATOYHO NMPOUYHYIO 0a3UCHYIO 0011e00pa30BaTeIbHYIO OATOTOBKY.

e o0ecneunth MOJIY4CHHEC BBIITYCKHHUKAMH KaQ4YC€CTBCHHOI'O 06pa3OBaHI/I${, MOATBCPKIAAEMO-
To pe3yjibTaTaMU HE3aBUCUMOI1 OKCIICPTHU3BI EFQ, pe3yjibTaTaMu TOCTYIIJICHUA B IIPC-
CTHUXKHBIC y‘Ie6HBIe 3aBCACHUS BBICIICTO U CPECAHETO HpO(I)eCCI/IOHaJ'IBHOFO O6p3.30BaHI/I$I

e 00ecrneyuTh pa3BUTHUE TEOPETUUYECKOIO MBIIUIEHUS U BBICOKUHA YPOBEHb OOIEKYIBTYp-
HOTO Pa3BUTHS;

3amauu:



o @DOpMHPOBAHHUE y YUALIUXCS 3HAHUS OCHOB XMMUYECKON HayKH: BaXKHEHIINX (HaKTOpOB,
HOHATHUI, XUMUYECKUX 3aKOHOB M TEOPHH, A3bIKAa HAyKH, JOCTYIHBIX 0000IEHNI MUPO-
BO33PEHYECKOIr0 XapakTepa.

o Pa3Butue ymenuii HaOmoAaTh W OOBSCHATH XUMHUYECKHE SBIICHUS, MPOUCXOASIIUE B
pupojie, 1abopaTopuu, B MOBCEAHEBHOMN )KU3HHU.

e ®dopMHpOBaHHE CIECIHUATBHBIX YMEHUW: OOpamarbcsi C BEIICCTBAMHM, BBINONHSITH He-
CJIOKHBIE SKCIIEPUMEHTHI, COOJII0/Iasi MPaBUIU TEXHUKU O€30MaCHOCTH; TPAMOTHO IpHU-
MEHSITh XUMUYECKHE 3HAHUS B OOIICHUU C TIPUPOJION U B MTOBCEIHEBHOM JKHU3HH.

e PackpbITHE TYMaHUCTUUYECKOM HANpaBICHHOCTU XMMHHU, €€ BO3pACTAIOIIEH POJIU B pellle-
HUM TJIaBHBIX MIPOOJIEM, CTOSIIMX ME€pe]] YeIOBEUECTBOM, U BKJIAJa B HAYYHYIO KapTUHY
MHpa.

o Paspurtue nuyHOCTH O0YYArOIIMXCS: UX MHTEIJIEKTYaJIbHOE U HPABCTBEHHOE COBEPIICH-
CTBOBaHHUE, (OPMHUPOBAHNE Y HUX T'YMaHUCTUYECKUX OTHOIICHUNA M SKOJIOTUYECKH IIeTIe-
c000pa3HOro MOBEeIeHNS B OBITY M B IPOLIECCE TPYJOBOH JAEATEIBHOCTH.

Mecto y4yeOHOro mpeamera «XuMHsi» B y4eOHOM IJIaHe: OCOOCHHOCTh Kypca XHMHUH
COCTOUT B TOM, YTO JJISl €0 OCBOCHHS 00ydaIOUINecs JOKHBI 00J1a/1aTh HE TOJIBKO ONpeIeiEH-
HBIM 3allacoM IIPE/IBApUTEIbHBIX €CTECTBCHHO-HAYYHBIX 3HAHWH, HO M JIOCTATOYHO XOPOIIO
Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM. JTO SBJSIETCS TIIABHOM NMPUYUHON TOTO, YTO B y4eOHOM
IUIAaHE ATOT MPEAMET IMOSIBISETCS TMOCISIHUM B DAY €CTECTBEHHO-HAYYHBIX AUCHMIUIMH. J{aH-
HBIH TIpeAMeT 0a3upyeTcs Ha 3HAHUSIX U YMEHUSX MOJyYCHHBIE HAa YPOKaX OKPYKAIOIIEro MHpa,
Oouosioruu, PU3NKM, MATEMATHKHU.

B cooTrBercTBUUM € y4eOHBIM IJIAHOM IIKOJIBI HA YPOBHE OCHOBHOTO 00IIero 00pa3zoBaHUs
xuUMus (0a30BbIN YPOBEHB) N3YyUaCTCS:

9 knace — 68 yacoB B roj (2 yaca B HeJleN0), KOHTPOJIBHBIX paboT — 4, MpakTHYeCKuX pabdoT-7,
¢dopma UTOrOBOIl aTTecTaly - KOHTPOJIbHAs paboTa B (hopmaTte TecT.

I[Inanupyemsble pe3yabTaThbl OCBOECHHS YUeOHOT0 mpeaMeTa « XUMHUSD).

JIMYHOCTHBIMH pe3yjJbTaTaMiu H3YUCHUA IIPCIMETa «XHUMHS» SBISIOTCS CJICayronue
YMCHU:

[TocTeneHHO BBICTpauBaTh COOCTBEHHOE 11€I0CTHOE MUPOBO33PEHUE:

— 0CO3HaBaThb COBPEMEHHOE MHOI00Opa3ue THIIOB MUPOBO33pEHUs, OOIIECTBEHHBIX, PEITUTHO3-
HBIX, aTEUCTUYECKUX, KYJIbTYPHBIX TPaJULIUNA, KOTOPbIE ONPEAEIAIOT pa3Hble 0ObICHEHUS MPO-
UCXOJAILErO B MUDE;

— ¢ Y4ETOM 3TOr0 MHOT00Opa3us MOCTENEHHO BbIpadaThIBaTh CBOM COOCTBEHHBIE OTBETHI Ha OC-
HOBHBIE )KM3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMYHBII )KU3HEHHBIH OIBIT;

— YUYUTBCA NMPU3HABATH IMMPOTUBOPCUUBOCTL U HCSaBepIHéHHOCTB CBOMX B3IJISII0B HA MHpP, BO3-
MOXHOCTb UX U3BMCHCHHMA.

Y4YUThCS UCIIONIB30BaTh CBOU B3I ABI HA MUP JJIA 00BICHEHUSA Pa3IMYHBIX chyauHﬁ, pemicHuA
BO3HHKAIOIIKUX HpO6HCM " U3BJICYCHUSA XKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOIUTh U U3y4aTh B yueOHHKAX MO pa3HbIM IpeaMeTaM MaTepu-
a1 (U3 MaKCUMyMa), UMEIOIIMIA OTHOILIEHHE K CBOUM MHTEpECcaM.



Hcnonb30BaTh CBOM HMHTEPECH Uil BbIOOpa MHIMBUAYaJbHOW 00pa30BaTENbHOM TPACKTOPHH,
MOTEHITMATBHOM OymyIeit mpodeccuu 1 COOTBETCTBYIOMIETO MPOPUIHLHOTO 0Opa30BaHUS.

[TproOpeTraTh ONBIT y4acTus B AefaxX, IPUHOCALINX MOJIb3Y JIFOJISM.

VYUUTBCS CaMOCTOSATENIBHO BBIOMPATh CTHIIb IOBEIECHUS, IPUBBIUKY, oOecneunBaronye oezomnac-
HBIHA 00pa3 KHU3HU U COXPAHEHUE 370POBbS — CBOETO, a TAKXKe OJIM3KHX JIFOJEH U OKPYKAIOIINX.

YUuThCs CaMOCTOSTEIBHO MPOTUBOCTOATH CUTYalUsM, MPOBOIMPYIOIIUM Ha MOCTYIKH, KOTO-
pbIe YIPOXKar0T 0€30MaCHOCTH ¥ 3J0POBBIO.

Br16upaTh nocTynku, HalelIeHHbIE Ha COXpaHEHHe U OepekHOe OTHOIICHUE K MPUPOJIE, 0COOEH-
HO JKMBOH, M30eras MPOTUBOIOJIOKHBIX MOCTYITKOB, MIOCTETICHHO y4ach U OCBAWBAasl CTPATETHIO
paloHaIbHOTO MPUPOIONOIH30BAHUS.

Yuurtecs yOexnaTh Jpyrux Jr0Jed B HEOOXOIUMOCTH OBIIAQJCHHUS CTpPATErHell parroHaIbHOTO
[IPUPOIAONIOIL30BAHMUS.

M cronp30BaTh HKOJOTHYECKOE MBIIUICHUE AJISi BEIOOpA CTPAaTeTHH COOCTBEHHOTO TOBEACHUS B
Ka4yecTBE OJHOHN U3 LIEHHOCTHBIX YCTaHOBOK.

CpencTtBoM pa3BUTHS JIMYHOCTHBIX PE3YJBTAaTOB CIIYKAaT Y4eOHBIM MaTepuan U IpOAYKTHBHbIE
3a/jaHus ydeOHHMKa, HalleJICHHbIE Ha 6-10 JIMHUIO PAa3BUTUS — YMEHUE OLICHUBATh IOBEJCHUE Ye-
JIOBEKA C TOUKH 3PEHUS XMMHUECKOI 0€3011aCHOCTH IO OTHOLIEHMIO K YEJIOBEKY U IIPUPOJIE.

MeTanpeAMeTHBIMH pPE3yJIbTaTaAMU H3YYCHHS Kypca «XHUMHUs» SBISETCS (HOPMUPOBAHHE
YHHUBEpCaIbHBIX YueOHbIX Aeiictuii (Y'Y ).

PeryasituBubie YY/I:

CamocrosTenbHO 00HApYKUBaTh U (POPMYJIUPOBATH MPOOIEMY B KJIACCHOM M MHIMBUAYaAIbHOU
yueOHOU e TENbHOCTH.

BrigBurats BEpCUHN PCHICHUSA HpO6J’I€MLI, 0CO3HaBaTh KOHEYHBIN pe3yibTar, BBI6I/IpaTL us3 npena-
JIO)KCHHBIX 1 UCKAThb CAaMOCTOATCIIBHO CPCACTBA NOCTHIKCHUSA LCIIN.

CocTaBnsaTh (MHANBUAYAIBHO WK B TPYIINE) TJIaH PELIeHUs TPOoOIeMbl (BHIIOTHEHUS MPOEKTA).
[TogOupats k Kaxa0M Mpodseme (3a71a4e) aeKBaTHYIO €l TEOPETUUECKYIO MOJICITb.

Paboras mo mpeyioxKeHHOMY U CaMOCTOSITENIHHO COCTABICHHOMY IIJIaHy, UCIIOIB30BaTh HAPSIY C
OCHOBHBIMH M JIONIOJHUTENbHbIE CPEACTBa (CIIpaBOYHAas JUTEpaTypa, CI0KHbIE IPUOOPHI, KOM-
IBIOTED).

[TnanupoBaTh CBOIO MHAMBUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO.

PaboTaTh 110 CaMOCTOSITENILHO COCTABIEHHOMY IUIaHY, CBEPSSICh C HUM U LIENbIO JeSITEIbHOCTH,
UCIPAaBIIsAs OMIMOKH, UCIIONIb3Yys CaMOCTOSATENbHO MOA0OpaHHbIe cpeAcTBa (B ToM yucie u Uu-
TEPHET).

CB000IHO MOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH U CAMOOLIEHKH, UCXO/IS U3 LIeTTU
U UMEIOLINXCS KPUTEPUEB, pa3inyast pe3yabTaT U CliocoObl IeHCTBUH.

B XO0J€ NMPEACTABIICHUA IMPOCKTA AaBaThb OLCHKY €0 pE3yjibTaTaM.

CaMOCTOSTEIIFHO 0CO3HABATh IPUYHHBI CBOCTO YCIICXa UJIM HCYCIICXAa U HAXOAUTh CIIOCOOBI BBI-
X0[a U3 CUTyalluu HEYCIIEXa.

YMeTh OIIEHUTH CTEIICHb YCIICHIHOCTHU CBoOeH HHHHBHI{yaHLHOﬁ 06pa3OBaTCHBHOﬁ JACATCIIBHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Kaye€CTBaM U 4YepTaM Xapakrepa («KaKoB s1»), ONpPeAessaTh
HaIpaBJIEHUS] CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJO0 CIIENAThy).



CpenctBoM (popMHUPOBaHUS PETYIATUBHBIX Y Y ][ cayXaT TEXHOJIOTUS MPOOJIEMHOTO AUAjIora Ha
JTare N3y4eHHs HOBOTO MaTepHala M TEXHOJIOTHS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKCHUH
(Y4eOHBIX yCIIEXOB).

Ilo3naBaTenbuble YY /:
AHaIM3UPOBATh, CPABHUBATH, KJIIACCH(PHUIIMPOBATH U 0000IIATH TOHATHS:

- JaBaTh OIPEJEIICHNE TOHATUSAM Ha OCHOBE M3yYCHHOT'O Ha PA3IMYHBIX IpeaMerax ydeOHOro
MaTtepHana;

- OCYHICCTBJIIATH JIOTHYCCKYIO OII€pali0 YCTAaHOBJICHHA POAO-BUAOBEIX OTHOHICHHﬁ;

- 00001IaTh MOHATHS — OCYIIECTBIISITh JIOTHYECKYIO OMEPAIHI0 MEPexXo/ia OT MOHSITHS C MEHb-
UM 00BEMOM K ITOHATHIO C OOJIBIIUM 00BEMOM.

CTpouTh JIOTUYECKOE pPaCCYXKJEHHE, BKJIIOYAIOIIEE YCTAaHOBJICHHE NPUUYUHHO-CIEACTBEHHBIX
CBSI3€EH.

Co3maBaTh MOJIENH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MpeoOpa3oBHIBATH
MOJIEJIU C LIEJIbIO BBISBICHUS OOIIUX 3aKOHOB, ONPEEIAIONINX JaHHYIO IPEIMETHYIO 00JacThb.

[IpencraBisaTe nHGOPMAIHIO B BUJE KOHCIIEKTOB, TA0JIHUI], CXeM, Tpa(HKOB.

[TpeoOpazoBbiBaTh MHGOPMAIIMIO U3 OJHOTO BHIA B APYrod U BbIOMpaTh YIOOHYIO AJsi cebs
dbopmy dukcanuu u npeacrapieHus nHpopMaiuu. [IpeacrapnaTs HHGOPMAITHNIO B ONTHMATEHOM
(dbopMe B 3aBUCUMOCTH OT ajpecara.

[Tonnmasi O3ULIMIO APYTOro, pa3auyarh B €r0 Peyd: MHEHHUE (TOUKY 3pEHHUs), JOKa3aTeIbCTBO
(aprymeHTsl), akThl; TUIIOTE3bl, AKCUOMBI, TEOPUU. J[JIs1 3TOr0 CaMOCTOSTENHHO UCIOIB30BATh
pa3auyYHbIe BUABI YTEHUA (M3ydarolllee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE, IOMCKOBOE), IIPUEMBI
CITyIIaHHUS.

CamMomy co3aBaTh UCTOYHUKM MH(GOPMAILMU Pa3HOTO TUIA M IS Pa3sHBIX ayAUTOPUi, coOIt0-
JaTh NH(GOPMALIMOHHYIO TUTHEHY U NpaBHiia MH(GOPMAIIMOHHON 6€30aCHOCTH.

YMeTh UCIIOJIB30BaTh KOMITIBIOTCPHBIC U KOMMYHUKAIIUOHHBIC TEXHOJIOTUW KaK MHCTPYMCHT JI
JOCTHXXCHHA CBOUX ueneﬁ. YMeTrh BBI6I/IpaTB AACKBATHBIC 3aJa41€ NHCTPYMCHTAJIbHBIC ITPOTpaM-
MHO-almapaTHbIC CPEACTBA U CCPBUCHI.

CpenctBoM (popMupoBaHus Mo3HaBaTeNnbHbIX Y'Y/ ciayxar ydeOHBIH MaTepuan M MpOJTyKTHB-
HBI€ 3aJlaHusl yueOHMKa, HalleJIeHHbIe Ha 1—4-11 TMHUYU pa3BUTHSL:

- OCO3HaHME oM BemecTB (1-1 IMHUS pa3BUTHUA);

- pacCCMOTPEHHE XUMHUECKUX MPOLECCOB (2-5 JTUHUS PAa3BUTHSA);

- UCTOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS PA3BUTHSA);

- 00bsCHEHUE MUPA C TOYKU 3PEHUS] XUMUU (4-51 IMHUS PA3BUTHS);

- OBJIQJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHHUS (6-51 JIMHUS PA3BUTHSA).
Kommynukarusubie YY/I:

OTcrauBas CBOIO TOUKY 3pEHHs, IPUBOJAUTH APTYMEHTBI, TOATBEPKaast UX (pakTaMu.

B nuckyccun ymeTh BBIABHHYTH KOHTPApTyMEHTHI, Mepepa3upoBaTh CBOIO MbBICIH (BiaJleHUE
MEXAHU3MOM SKBHBAJICHTHBIX 3aMEH).

Yuutbcs KPUTHUYHO OTHOCHUTBECA K CBOEMY MHCHHUIO, C TOCTOMHCTBOM IIPpHU3HABATH omMO0YHOCTh
CBOCI'O MHCHUA (CC.HI/I OHO TaKOBO) " KOPPCKTHUPOBATH €I0.

[ToruMas MO3UIMIO IPYroro, pa3audyaTh B €ro peur: MHEHHE (TOYKY 3pPEHUs), JOKA3aTeIbCTBO
(aprymeHTHl), (aKThl; THTIOTE3bI, AKCHOMBI, TEOPHUH.



YMern B3IIAHYTb HAa CUTYyalluIo C WHOM MO3UIHHU U NO0TrOBAPUBATHLCA C JIFOJAbMU UHBIX H03I/IL[I/H>'I.

CpenctBoM (hopMHupoBaHHsI KOMMYHUKATUBHBIX Y Y [l Clly’kaT TEXHOJIOTHS MPOOJIEMHOr0 11ajo-
ra (moOyXJaroIuil U MOABOASAIINNI AUANor) U paboTa B MaJbIX TPYIIAX, TAK)KE HCIIOJIb30BaHHUE
Ha ypOKax 3JIEMEHTOB TEXHOJIOTMU IPOJYKTUBHOIO YTEHUSI.

IIpenmeTrHble pe3yabTaThl:

1) npencraBieHne 0 3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBJIEHUN MPUPO/Ibl, TOHUMaHUE
00BEKTUBHOIN 3HAYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HA-
HUSI, KOMIIOHEHTa OOIIEed KyIbTYphl U MPAKTUYECKON JESITEIHHOCTH YEJIOBEKAa B YCIOBHAX CO-
BPEMEHHOI0 O0IIeCTBA; IOHMMAHUE MECTa XUMHHU CPEIU JPYTUX €CTECTBEHHBIX HAYK;

2) Bia/JieHNe OCHOBAaMU MOHATUHHOIO armapara ¥ CUMBOJIMYECKOIO SI3bIKa XUMUHU JJIs CO-
CTaBJIeHUsI (OPMYJl HEOPraHUYECKHX BELIECTB, YPABHEHUIM XUMHUECKUX PEaKIHii; BlIaJieHue oc-
HoBamM xumuueckoil HoMeHkIaTypsl (IUPAC u TpuBHalibHOI) U YyMEHUE UCIIONB30BATh €€ JUIS
pelieHus: y4yeOHO-ITO3HABaTEIbHBIX 3aJ]ad; YMEHHE HCIOJIb30BaTh MOJAEIM Il OObSICHEHHS
CTPOEHUS aTOMOB U MOJIEKYII;

3) BaJjeHUe CUCTEMOM XMMMUYECKUX 3HAHUM U yMEHUE MPUMEHSTh CUCTEMY XUMHUECKUX
3HaHUH, KOTOpask BKIKOYAET:

- Ba)KHEHIIMe XMMHUYECKHE MOHATHUS: XUMHUUECKUI 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
IIPOCTOE U CJI0KHOE BELIECTBO, OAHOPOIHAS U HEOJHOPOHAS CMECh, OTHOCUTEIIbHBIE ATOMHAs U
MOJIEKYJISIpHAsi Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIpHBIH 00beM, OK-
CHUJ, KUCJIOTa, OCHOBaHME, COJIb (CPElHss), XUMUUYECKasl peaKklus, Peakui COCIMHEHHS, peaK-
UM pa3JIoKEHUs, peaKklMM 3aMEelIeHUs, peaku oOMeHa, TEIIOBON YPQEeKT peakiuu, IK30- U
HHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MAcCOBasl J0JI1 XMMHMUYECKOIO 3JIEMEHTa B COEIMHEHUH,
MaccoBasi 10l U MPOLIEHTHAs KOHLIEHTpAIMs BEIIeCTBa B PAacTBOpPE, SAPO aToma, 3JIeKTpUye-
CKHUH CJIOM aToMa, aTOMHasi OpOUTalb, paANyC aTOMa, BAIGHTHOCTh, CTEIICHh OKHCIICHHS, XUMH-
4ecKasl CBA3b, MIEKTPOOTPHULATEIBHOCTD, NOJISpHAsl U HENOJspHAs KOBaJICHTHAasl CBSA3b, HOHHAs
CBSI3b, METAJUIMYECKAsl CBsI3b, KPUCTAIJIMYECKAsl penieTka (aToMHasi, MOHHAs, MeTajlIndecKas,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, IEKTPOJIUT U HEIIEKTPOIUT, SJIEKTPOITUTHYECKAs JUCCO-
[UaIys, peakllii HOHHOTO 00OMEeHa, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIMU, OKUCIUTENb U
BOCCTaHOBUTEJIb, OKUCIIEHUE U BOCCTAHOBJIEHHE, JIEKTPOJIN3, XUMHUECKOE paBHOBecue, odpa-
TUMbIE 1 HEOOPATHMBbIE PEaKIIMH, CKOPOCTh XUMHUUECKON peaKkiuy, KaTaau3aTop, IpeaesibHO J0-
nyctumas koHenTpauus (I11K), koppo3us MeTasios, CIUIaBsl;

- OCHOBOIIOJIArarolue 3aKOHbI XMMHH: 3aKOH COXPAHEHMsI MaccChl, NEPUOANUECKUI 3aKOH
J.1. Menneneesa, 3aK0H IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XHMMHHU: ATOMHO-MOJIEKYJIIpHAs TEOpHs, TEOpUs AIIEKTPOJUTUUYECKON IHCCOLUAINH,
IIPEJICTaBJICHNs] O HAyYHBIX METO/aX MO3HAHMSI, B TOM YHUCIIE SKCIIEPUMEHTAIBHBIX U TEOPETHYE-
CKHX METOJaxX MCCIIEJOBaHMSI BEILIECTB U U3yUEHHUS] XUMUYECKUX PEaKLIUii;

4) mpencraBieHue O MEPHUOAMUYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB (pa-
JUyC aTOMa, 3JIEKTPOOTPULATENIbHOCTD), POCTHIX U CIOKHBIX BEIECTB OT MOJOXKEHHS 3JIEMEH-
ToB B [lepuoanyeckoit cucreme (B MaJIbIX MEepUOJaX U TJIaBHBIX MOATPYIIAx) U JIEKTPOHHOTO
CTPOEHHS aToMa; YMEHHE OOBACHATH CBSA3b IMOJIOKEHHU dieMeHTa B [leproanueckoit cucreme ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sij-
pa, ofIiee 4YUCIIO NIEKTPOHOB), PACIPEAEICHUEM 3JIEKTPOHOB 10 SHEPreTUYECKHM YPOBHAM
aTOMOB IEPBBIX TPEX MEPHUOI0B, KATUS U KaJIbIM; KIaCCU(DUIMPOBATh XUMUYECKHE DIIEMEHTHI,

5) ymeHue kiaccupuUIUpoBaTh XMMHUUECKHE JIE€MEHTbI, HEOPraHUYEeCKHE BEIeCTBa U XU-
MUYECKHE PEAKIUH; ONPEIENATh BAJIEHTHOCTh U CTENEHb OKUCICHMS XMMHUYECKHUX 3JIEMEHTOB,
BUJI XMMHUYECKON CBSI3M M THUIl KPUCTAIIMYECKONW CTPYKTYPHl B COCJUHEHMSX, 3apsA] MOHA, Xa-
pakTep cpelbl B BOAHBIX pACTBOPAX BELIECTB (KMCIOT, OCHOBaHMIA), OKHUCIUTEIh U BOCCTAHOBH-
Telb;

6) yMeHHe XapaKTepu30BaTh (U3NYECKHE U XMMHUYECKHE CBOICTBAa MPOCTHIX BEILIECTB
(xucnopon, 030H, BoJopo, TpaduT, aiMas, KpeMHuH, a3ot, pocdop, cepa, XJI0p, HATPH, Kallui,



MarHuM, KajablUi, aTFOMUHUM, KEJI€30) U CIOXKHBIX BEIIECTB, B TOM YUCJE UX BOJHBIX PAaCTBO-
poB (BO/Ja, aMMHaK, XJOPOBOJOPOJI, CEPOBOIOPOJ, OKCHUIBI M TUIAPOKCUALI MeTaioB I - 1A
rpynn, amomunus, meau (II), uunka, xenesa (II u III), okecuast yraepona (II u 1V), xpemuus
(IV), azora u docdopa (Il u V), cepwr (IV u VI), cepuucras, cepHas, a3oTucras, a3otHas, $hoc-
dopHasi, yronbpHas, KpeMHUEBasE KUCIOTa M UX COJIM); YMEHHE MPOTHO3UPOBATh U XapaKTepU30-
BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUs, IPUMEHEHHE BEIIECTB B 3a-
BUCHUMOCTHU OT MX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B Pa3IMYHBIX
YCIIOBUSIX, BIIUSHUE BEUIECTB M XUMUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKa M OKPYKAIOIIYIO
IPUPOJIHYIO CPENY;

7) yMEHUE COCTaBIIATh MOJICKYJIIpPHbIE U MOHHbIC YPAaBHEHHUS peaklUii (B TOM YHCIE peak-
IUH MOHHOTO 0OMEHA U OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN), WILTIOCTPUPYIOMIUX XH-
MHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB/TPYIIIl HEOPraHWYECKUX BEHIECTB, B TOM YHUCIE MOJ-
TBEPXKIAIOUIUX T€HETUYECKYIO B3aUMOCBS3b MEXy HUMH;

8) yMeHHE BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO  MOJISIPHYIO MacChl BEIIECTB, Mac-
COBYIO JIOJI0 XMUMHUYECKOTO 3JIEMEHTa B COEAMHEHHMM, MAacCOBYIO JIOJIIO BEILECTBA B pacTBOpE,
KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB; YMEHUE NMPOBOJUTH PacUeThl IO YPAaBHEHUSIM
XUMHUYECKHX PEaKIMid U HAXOJUTh KOJIMYECTBO BEUIECTBA, 0OBEM U MacCy PEarcHTOB WIH IPO-
IYKTOB PEaKIny;

9) BnajiecHHe OCHOBHBIMU METOJIaMU HAyYHOTO TIO3HAHMsI (HAOII0ICHNEe, U3MEPEHHE, dKCIIe-
PUMEHT, MOJIEIMPOBAHKE) MIPH U3YUYCHUU BEIIECTB U XUMUYECKUX SIBJICHUI; yMEHUE cHOpMYIIH-
pOoBaTh MPOOIIEMY H MPEUIOKHUTD ITYTH €€ PEIICHHS; 3HaHUE OCHOB 0€30MacHON paboThI ¢ XUMHU-
YECKMMH BEIIeCTBAMHU, XUMUYECKOU MOCYI0U U J1abopaTOPHBIM 000pyAOBaHUEM;

10) HaJIMYME MPAKTUYECKUX HABBIKOB IIAHUPOBAHUS M OCYILIECTBIICHUS CIACAYIOMMNX XUMHU-
YECKUX IKCIIEPUMEHTOB:

- I3YYCHHE U ONMHCaHNEe PU3HUECKUX CBOWCTB BEIICCTB;

- 03HaKOMJICHHE C (U3MUYECKUMU U XUMUYECKUMHU SIBJICHUSMU;

- OIBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKN MPOTEKAHMS XUMHUYECKUX PEaKIIHA;

- U3y4YeHHE CIIOCOOOB pa3IeIeHUs CMecei;

- IOJIy4€HHE KUCIIOPOJIa M U3yYEHHUE €T0 CBOMCTB;

- IOJTyY€HUE BOJOPOAAa U U3YUYEHUE €r0 CBOWCTB;

- IOJIy4€HHUE YTIIEKUCIIOTO Ta3a U U3Y4YEHHE €ro CBOMCTB;

- IOJTy4YE€HUE aMMHaKa U U3y4EHHUE €ro CBOMCTB;

- IPUTOTOBJIEHUE PACTBOPOB C OIPEIEIICHHON MacCOBOM J10JIell paCTBOPEHHOI'O BEIIECTBA;

- HCCJIEJOBAaHUE U ONMMCAHUE CBOMCTB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB;

- IpUMEHEHNE UHJIMKATOPOB (JaKMyca, METUJIOpaHka U (peHon(TanenHa) 1 OnpeaeacHus
XapaxkTepa Cpe/ibl B pacTBOpax KUCJIOT U HIEN0YEH;

- U3y4YeHUE B3aMMOJICUCTBHS KUCJIOT C METAJJIaMH, OKCHJIaMH METAJIJIOB, pac TBOPUMBIMU U
HEpPacTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

- IOJTyYeHNEe HEPACTBOPUMBIX OCHOBAHMUIA;

- BBITECHEHHE OJHOT0 METallla APYTUM U3 PacTBOPA COJIH;

- UccreoBanue aM()OTEPHBIX CBOMCTB THAPOKCHJIOB aTFOMUHUS M IIMHKA;

- peuieHue IKCIEePUMEHTAIbHBIX 3a1au 1o TeMe "OCHOBHBIE KJIAcChl HEOPTaHMYECKUX CO-
eIMHEeHMit";

- pelIeHue SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe "DIeKTpoIuTHIecKas Auccouunanus';

- pEelIeHHE PKCHEPUMEHTAIBHBIX 3a7a4 MO TeMme 'BakHellne HEeMETaJUIbl U UX COEIUHeE-
HUA";

- pEIlIEHHE KCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe "BaxHelire MeTamibl U UX COCTUHEHUA'";

- XUMUYECKHUE HKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS PEAKIIU HOHHOTO
o0MeHa;

- KQ4eCTBEHHbIC PEaKIMKd Ha MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpO-
MUA-, UOAUA-, cyabdar-, ¢pocdar-, kKapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, KaJblns, aJIOMHHHMS, kee3a (2+) u xenesa (3+), meau (2+), IIMHKA;



- YMEHHE TPEACTaBIATh Pe3yabTaThl SKCIIEpUMEHTa B (hopMe BBHIBOJIOB, JI0KA3aTENLCTB, Ipa-
(UKOB U TaOIHIL ¥ BBIABISTH SMIIUPHUUECKUE 3aKOHOMEPHOCTH;

11) BnageHne nmpaBuwiIaMu 0€30MaCHOTO OOpAIEHUs C BEIECTBAMH, UCIOIb3yEMBIMHU B I10-
BCE/IHEBHOW JKU3HU, MpaBWJIAMH IOBEICHUS B LENAX COEpeXEeHUs 310pOBbsl M OKpYXKarolen
IIPUPOIHON Cpe/ibl; IOHUMaHHUE Bpeia (0MacHOCTH) BO3AEHCTBUS HA KUBbIE OPraHU3MBbI OIpEJie-
JIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS U NPEIOTBPALICHUS MX BPEIHOI'O BO3JCHCTBUSA; IO-
HUMaHUE 3HaUYCHUS )KUPOB, OCITKOB, YIIEBOOB AJIsi OPTaHU3Ma YEIOBEKa;

12) BnaseHue OCHOBaMM XMMHUYECKON I'PaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE IIPABUIBHO HC-
[10JIb30BAaTh M3yYEHHBIEC BEIIECTBA M MaTepuaibl (B TOM YMCIE MUHEpAJIbHbIE yl100peHUs, Me-
TaJIJIbl U CIUIABBI, IPOMYKTHI I1€pepabOTKH MPUPOAHBIX HCTOYHUKOB YIJI€BOJOPOIOB (yris, Ipu-
poaHOro rasa, He)TH) B OBITY, CEITBCKOM XO3HCTBE, Ha MPOU3BO/ICTBE;

13) ymeHMe ycTaHaBIMBATh CBA3M MEXAY pPealbHO HAOII0AAEMBbIMU XUMUYECKUMH SIBJICHU-
SIMU ¥ TIPOLIECCAMHU, IPOUCXOSAIINMHU B MaKpO- 1 MUKPOMHUPE, OOBSICHATh IPUIMHBI MHOT000pa-
3Us BEUIECTB; YMEHUE HHTErPUPOBAaTh XUMHUYECKHE 3HAHMUSA CO 3HAHUSAMHU JAPYIMX Y4eOHBIX
IIPEIMETOB;

14) npencrasnenue o cepax npodhecCHOHAIBHOM NesATEIbHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHI)KEHUSX XMMHYECKOH HAyKH, YTO I103-
BOJIUT OOy4aroIlMMCsl paccMaTpuBaTh XMMHUIO Kak cdepy cBoel Oynyuieil nmpodeccuoHaabHON
JEeSITeILHOCTH U C/IeTaTh OCO3HAHHBIN BHIOOP XMMHUHU KaK MPOQHIEHOTO MTPeIMeTa Py Iepexoie
Ha YpOBEHb CpeHEro oouiero o0pa3oBaHus;

15) nanmyme ombiTa pabOTHI C pa3IMYHBIMU UCTOYHUKAMH WH(POPMALIUU 110 XUMUU (HAYyY-
Has U HAay4yHO-IIOMYJIIpHAs JINTEpaTypa, CIOBApPH, CIPABOUYHUKU, HHTEPHET-PECYPCHI); YMEHHE
O00BEKTHBHO OLIEHUBATh MH()OPMAIMIO O BEUIECTBAX, WX MPEBPALICHUAX M MPAKTHUYECKOM IPH-
MEHEHUHU.

Pasnen 2. Coaep:kanue nporpaMmmsbl
XUMMUA 9 xknace 6a30BbIii ypoBeHb (68uacos)

IloBTOpenue kypca xumumn 8 kiaacca (5 4). [lepuoguueckuii 3aK0H M NEPUOJUYECKAsT CU-
ctema XxuM. aneMmeHToB JI. 1. MenzeneeBa B cBeTe CTpOEHUsI aTOMOB. XUMu4eckas cBsi3b. CTpo-
eHue BemecTBa. OCHOBHBIE KJIacChl HEOPraHMUECKUX COEIMHEHUI: UX COCTaB, KiacCU(UKalUs.
OcHOBHBIE KJIACChl HEOPTaHUYECKUX COEIMHEHUMN: UX CBOMCTBA. Pacu€Thl Mo XMMHUYECKUM ypaB-
HEHUSM.

Jemoncrpauuu. Tabmuna «Buasl cazeity. Tabnuna « TUnsl KpUCTAIUIMUECKUX PELIETOK)

Pa3nes 1. Muoroo6pasue xumnueckux peaxuuii (14 u).

Tema 1. Knaccuduxanust XumMudeckux peakuuit (6 u)
Knaccudukanus XuMUYECKUX PeaKIil, peakuy COETUHEHUS, Pa3IoKEeHHs, 3aMelIeHHs, oOMe-
Ha. OKUCIUTENIBHO - BOCCTAHOBUTENIbHBIE peakuuU. OKHUCIUTENb, BOCCTAHOBUTEID, IIPOLECCHI
OKHCIJIeHHUs, BoccTaHOBIeHUS. COCTaBlIeHHE YpPaBHEHHM OKHCIUTENIBHO - BOCCTAaHOBHUTENBHBIX
peaknuii C MOMOIIBI0 METOAA MIEKTPOHHOIO OaaHca.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakluil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.
Tepmoxumuueckue ypaBHEHHs. CKOPOCTh XUMUYECKHUX peakiuil. DakTopsl, BIMSIOMINE HA CKO-
POCTh XUMHUYECKHUX peakuuil. [leppoHavanbHple IPEACTaBICHUS O KaTalIu3e.
JemoHcTpauuu. JleMOHCTpalusl ONbBITOB, BBIACHSIOIIUX 3aBUCHUMOCTb CKOPOCTH XMUMHYECKHX
peaxiuil OT pa3IuYHbIX PaKTOPOB.
Tabmuupl «O0paTuMble peakuny, «XUMHUECKOoe paBHOBecHe», «CKOpPOCTh XMMHUYECKON peak-
101707008
Pacuernble 3agaun. PacueTsl 10 TEpMOXUMUYECKUM YPaBHEHUSIM.
IIpakTuyeckas padora Nel. U3ydyeHue BJIMAHUSA YCJI0BMI NPOBeeHUs] XMMHYECKOH peak-
MU HA e€ CKOPOCTh.



OO6patumsbie peakiuu. [IoHATHE O XUMHUYECKOM PaBHOBECHHU.

Tema 2. DnekTponuTrdeckas gucconuamnus (8 1)
XUMHUYECKUE PEaKINH, UAYIIUE B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEINEKTPOJUTHI. MOHBIL.
KaTtuonsl u anuonsl. ['uaparnas Teopusi pacTBOPOB.
DIEKTPOTUTHYECKAs TUCCOIMALIUS KUCIOT, OCHOBaHMH, coneld. Ciiabble U CUIIbHBIE 3JIEKTPOJIH-
Thl. CTeneHp aucconuanuu. Peakiuu noHHOro oOMeHa. Y CI0BHUS MPOTEKaHHUS peakiuii oOMeHa
0 KOHIAa. XMMHYECKHUE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX COEAUHEHHM B CBETE
MIPEACTABICHUH 00 JICKTPOTUTHYCCKON TUCCOIMAIIMM U OKHCIHUTEILHO — BOCCTAHOBUTEIBHBIX
peakiusx.
[TonsiTe 0 rupoIN3€e COJEH.
Pacu€tel o ypaBHEHUSM XUM. PEAKIUH, €CIIU OJHO U3 BEIIECTB JIJaHO B H30BITKE.
HemoHctpanuu. McnibiTaHue pacTBOPOB BEIIECTB HA DJIEKTPUUYECKYIO TPOBOJUMOCTD. JIBHKEHHE
HMOHOB B JIEKTPUUECKOM I10JI€.
JlaGopaTopHblie onbITHI. Peakiinm oOMeHa MeX Ty pacCTBOPAMH JIEKTPOJIUTOB.
IIpakTuyeckass padora Ne2. Pemenue j3KkcnepuMeHTAJBHBIX 3a1a4 nmo teme «CBoiicTBa
KHUCJI0T, OCHOBAHHI M COJIeH KAK 3JIeKTPOJIUTOBY.
Koutpoabnas padora Ne 1 no temam «Kinaccupukanusi XuMu4ecKuX peakuuin» u «Jiek-
TPOJUTHYECKAS TUCCOIHAIIUS».

Pasnen 2. Muorooopasue Bemectn (414)

Tema 3. I'astorensr (5 1)
Hemerannsl. ["asnorensl. [looxenne B MepuoInyecKoil CHCTEME XMMHUYECKUX JIEMEHTOB, CTPO-
eHue ux atToMoB. HaxoxeHue B npupo/e.
Pu3nYeCcKne U XUMUYECKHE CBOMCTBA rajJoreHoB. [lonydeHne u npuMEHEHUE TajJoreHoB. XJIop.
®dusnueckue U XMMHUUYECKHe cBoiicTBa xjopa. IIpumenenue xnopa. XiaopoBoaopona. Puznue-
ckue coiictBa. [lomyuenue. ConsiHast kucinora u ee coinu. KauecTBeHHast peakius Ha XJIOpUJ —
uoHbl. PacniozHaBaHue XJ10pU10B, OPOMHJIOB, HOJIU/IOB.
JemoHncTpanuu. @usndeckue cBoiicTBa rajioreHoB. [lonydeHue xJ10poBo10poaa U pacTBOPEHUE
€ro B BOJIE.
JlaGopaTopHbie ombIThl. Pacnio3HaBaHue COJSHON KUCIOTHI, XJIOPUJIOB, OPOMHUIIOB, HOIUIOB U
nona.
IIpakTuyeckas padora Ne 3. [TosryueHne coJisiHOI KHCJIOTHI U M3yYeHHe €€ CBOMCTB.

Tema 4. Kucnopon u cepa (5 1)
Kucnopon u cepa. Ilonoxenue B NepHOJUYECKON CUCTEME XMMHYECKHX JIEMEHTOB, CTPOEHUE
ux atomoB. Cepa. Amnmotponus cepsl. PU3NUeCKUe U XUMUYECKHE CBoOMcCTBa. HaxoxieHue B
npupozne. [Ipumenenue cepel. CepoBopopoa. CepoBoaopoiHas KucioTa u ee conn. KadecTBeH-
Has peakius Ha cyab(ua- nonsl. Okeua cepsl (1V).
CepHas kucnoTta. XMMHUYECKHE CBOWCTBA pa30aBlIeHHON M KOHIIEHTPHUPOBAHHOM CEpHON KUCIIO-
Thl. KauecTBeHHas peakius Ha cynab(daT- HOHbl. XUMUYECKHE peaKkiuy, JeKallie B OCHOBE I0-
Jy4EHHS] CEpHOM KMCIIOTHI B IPOMBIIIIEHHOCTHU. [IprMeHenne cepHOi KUCIOTHI.
JlemoHcTpanuu. AIOTpONHs KUCIOPOAa U cepbl. 3HAKOMCTBO € 00pa3liaMy MPHUPOAHBIX CYJIb-
¢unoB, cynphaTos.
Jlaboparopusbie onbIThl. PacrioznaBanue cynbhui-, cyabUT- 1 cynb(aT-uoHOB B pacTBOpE
IIpakTyeckas padora Ne 4.Pemienue 3KcnepuMeHTANbHBIX 3a1a4 no Teme «Kuciaopon n
cepa».

Tema 5. Azot u pochop (8 1)
Aot u docdop. [TonoxxeHne B MepHOANIECKON CUCTEME XUMUYECKHUX DJIEMEHTOB, CTPOCHUE HX
aTOMOB. A30T, (pu3nueckre M XMMHUYECKHUE CBOWCTBA, MOJlyueHUe U npumeHeHue. Kpyrosopor
azota B mpupoge. Ammuak. Ousnueckne U XMMHUYECKHUE CBOICTBA, MONYYCHHE, TPUMEHEHUE.



Conu aMmMoHUsI. A30THasE KUCTIOTa U €€ cBoicTBa. OKUCIUTENIbHbIE CBOWCTBA @30THOM KUCIIOTHI.
[TomydyeHnue a30THOW KHCIIOTHI B JaOOpaTOpUH. XUMHUECKUE PEaKIUH, JIKAIIHUE B OCHOBE I10-
JTy4eHUS a30THOM KUCIOTHI B TPOMBIIUICHHOCTH. [Ipumenenne. Conu. A30THBIC yI0OpCHHSL.
®dochop. Amnorponus. Gusnueckue u xumuueckue cpoiictBa. Okcua pocehopa (V). Docdop-
Hasi KUCJIOTa, €€ COJIU U YIOOPCHHUS.

Hemoncrpauuu. [lonyuenue ammuaka u ero pactBopenue B Boje. O3HakomiieHHe ¢ oOpasuaMu
IPUPOJHBIX HUTPATOB, (ochaToB.

Jlaboparopuble omnbIThl. B3aumoneiictBue coneit aMMoHHsS co Ieioyamu. O3HaKOMIIEHHE C
a30THBIMH U POCHOPHBIMU YAOOPCHUSIMHU.

IIpakTnyeckas padora NeS. [losryyeHne aMMuaKka u u3y4eHue ero CBOMCTB.

Pemenune 3amauy Ha ompeseneHre MaccoBOi (00BEMHOI) 0K BBIXOAA MPOAYKTA PEAKIHMH OT
TEOPETUUYECKH BO3MOXKHOTO.

Tema 6. Yriiepona u kpemuwuii (9 )
VYrnepon u kpemuuil. [lonoxkeHue B nepuoaNYECKOil CUCTEME, CTPOEHHE aTOMOB. YTiiepod. Aj-
notponus. dusznyeckre U XMMUYECKUE CBOMCTBa yriepona. Axcopbuus. YrapHslil ra3. Yrie-
KHUCIIBIN Ta3. YrojbHas KUciIoTa u ee coyd. KauecTBeHHas peakuus Ha kapOoHaT — MoHbl. Kpy-
TrOBOPOT B IPUPOJIE.
Kpemuuii. Oxcun kpemuus (1V). KpemHueas kuciora u ee Conu.
Crexuio. I{lemeHT.
Jemoncrpaunu. Kpucrannuyeckue pemeTky aamasa u rpadura. 3HakoMCTBO ¢ 00pa3liamMu Ipu-
POIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMJICHHE C pa3IMYHBIMU BHJAMH TOIUIMBa. O3HAKOM-
JIEHUE C BUJAMH CTEKJIA.
JlaGopatopHsble onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMU U B3aUMOIIPEBPAILEHUSIMU KapOOHATOB U
runpokapOonaroB. KauecTBeHHBIE peaky Ha KapOOHAT- U CHIIUKAT-UOHBI.
IIpakTuyeckas padora Ne6. Ilosyuyenue oxcuaa yriepoaa (IV) m u3yyeHue ero CBOMCTB.
PacnozHaBanmne kapOooHaTOB.
Pemenue 3amau Ha BBIYMCICHME MacChl WM 00bEMa MPOAYKTa PEAKIMU IO M3BECTHOW Macce
WK 00bEMY HCXOJTHOTO BEILIECTBA, COAEPHKAIIETO IPUMECH.
Kontpoabnas padora Ne2 mo reme «Hemeramibn).

Tema 7. O6mmue cBoiicTBa MeTamioB (14 u)
Meramnsl. [lonoxkeHne B NMEPUOAMYECKON CUCTEME, CTPOCHHE aTOMOB. MeTtammdeckas CBS3b.
dusnueckue cBOMCTBA. P akTHBHOCTH METaJIJIOB. CBOMCTBa MeTaiuioB. O01ue crnocoos! moiy-
yeHus1. CIuiaBbl METaIOB.
[Ilenounslie metamuibl. [lonoxeHne B MEPUOJUYECKON CHCTEME, CTPOEHUE aTOMOB. Pu3nyeckue
U XumMudeckue cBoicrea. IIpumenenne. HaxoxaeHnue B npupoe.
[Ilenouno3emenbHble MeTauIb. [lo0%kEHNE B IEPUOAMUYECKON CUCTEME, CTPOEHHE aTOMOB. Du-
3U4ECKHE U XUMH4Yeckue cBoicTBa. I[Ipumenenne. Haxoxnenne B npuponae. Maraui u kaapuui
, UX BakHe1e coequHeHus. JKecTKoCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.
Amomunauii. [TonoxkeHne B MEPHOIUYECKON CHCTEME, CTpoeHHe aToMOB. du3nyueckne W XUMU-
yeckue cBoiictBa. [Ipumenenue. HaxoxaeHnue B npuponae. AMPOTEpHOCTh OKCUAA U THIPOKCH-
J1a aIIFOMUHUS.
Keneso. [lonoxenne B NepUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. PU3NYECKHE M XUMUYeE-
ckue cBoictBa. IIpumenenue. Haxoxnenue B mpupoje. Baxunelime coeIMHEHU Kele3a: OK-
cunbl, ruapokcusl U conu kenesa (1) u xxenesa (I11). KauecTBeHHas peakiusi Ha HOHBI.
JemoHcTpanuu. 3HaKOMCTBO ¢ 00pa3llaMH BaKHEUIINX COJIEW HATpHs, Kaius, MPUPOTHBIX CO-
€AVMHEHUH KaJlbLiUs, PyAaMH JKeJle3a, COSAUHEHUSIMH allOMUHUA. B3auMoeiCcTBUE IIETOYHBIX,
HIEJTIOYHO3EMENbHBIX METAJNIOB U aJIIOMUHUSA ¢ BOJI0M. CikUraHue xenes3a B KUCIOPOJAE U XJIOpE.
JlaGopatopHsble onbITh. [lomyuyeHre THAPOKCHIA aTIOMUHMS U B3aUMOJICHCTBUE €r0 C KUCIOTa-
mu u menoyamu. [lonyuenue ruapokcuaos xenesa(ll) u (III) u B3aumozeiicTBue ux ¢ Kuciaora-
MU U IIeJI0YaMH.



IIpakTuyeckasi padora Ne7. Pemienne 3KkcnepuMeHTAIbHBIX 3a/1a4 M0 TeMe «MeTanabl u
UX COeIMHEHUs».
Koutpoabsnas padora Ne3 no reme «O01mue cBoiicTBa METALII0B)

Pa3nen 3. Kparkuii 0030p BaskHelIUX OpraHuvYecKux BelecTs (84)

[Ipeamer oprannyeckoi xumuu. Heoprannueckre 1 opraHu4ecKue COeqMHEHUs. YIeposa —
OCHOBA KM3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHMS aTOMa yIiepoja B OpraHU4eCKUX COEAMHEHU-
AX.

VYraeBogoponsl. [Ipenensubie yrieBomopoasl. MertaH, 3taH, nponad. CTpyKTypHbIe (HOpMYIIbI
YIJIEBOAOPOAOB. ['OMONOrnyeckuii psii NpeieabHbIX yriaeBoaopo1oB. ['omonoru. @usznueckue u
XUMHUYECKHE CBOWCTBA IIPEAEIbHBIX YIIIEBOAOpPOA0B. Peakuuu ropenue u 3amenienus. Haxox-
JeHue B npupoje. IIpumenenue.

HenpenenbHbie yrieBoaopoasl. DTHICHOBBIN psAJl HENPEAEIbHBIX YIIIEBOJOPOI0B. DTUieH. Pu-
3M4ECKUE U XUMHUYECKHUE CBOICTBA 3TWIIeHA. Peakuusa npucoennHenus. KauecTBeHHbIE peakuu.
Peaknua nonmumepusanuu. [Hommatunen. Ilpumenenue stuiieHa.

ALIETUIICHOBBIN Psii HENPEJENbHBIX YIIeBOAOpPOaA0OB. AueruiieH. CBoiicTBa anerusieHa. [lpume-
HEHHE.

[TpousBoaubie yraeBomoponoB. KpaTkuii 0030p OpraHMYECKUX COCTUHEHHM: OJHOATOMHbBIE
CHHUPTHl, MHOTOATOMHBIE CITUPTHI, KAPOOHOBBIE KUCIOTHI, CIOXKHBIE YPHUPHI, )KUPBI, YTIECBOIBI,
AMUHOKUCIIOTHI, 6enku. Ponb 6eKOB B opranusme.

[TonsiTue O BBICOKOMOJEKYJSPHBIX BemlecTBax. CTpyKTypa IMOJIMMEpPOB: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb mnojaumepusauuu. [lonusTuiieH, nonunponuieH, NOJUBUHUIXIIO-
pu.

JemoHncTpanuu. Moenu MoJieKysl OpraHu4eCKiX COeTUHEHUH, CXEMbl, TaOIHIIbL.

["'openue yrieBoaopo10B U 0OHAPYKEHHUE MPOJYKTOB UX TOPEHUSI.

OO6pa3upl HepTH U IPOTYKTOB UX MEePepadOTKH.

BuaeoonsIThl 10 CBOMCTBaM OCHOBHBIX KJIAaCCOB BEILIECTB.

PacueTHble 3ajaun. YcTaHOBIEHUE MpOCTENIIed GOpMyIIbl BEIIECTBA [0 MAaCCOBBIM JIOJISIM 3Jie-
MEHTOB.



Pa3zgen 3

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE YPOKOB XUMHMU B 9 KJIACCE (Pyazutuc, ®enbaman)

(2 YACA B HEJEJIIO).
Jara Kou- YV
NPOBeAeHHA BO
mia | ¢akr Tema ypoxa qacoB [IpeameTHble MeTtanpeameTHbie JInuHOCTHBIE Tun Jomam-
H Ilo3naBartenbHbIE ypoka Hee
= YV, PeryasruBHbie /KOHTPOJIb |3aJaHue
= YYA, KommyHuka-
- THBHBbIE YY]|
IloBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiacca (5 4.)
1 BBoanbiii uHcTpykTa:k no Th. | 1 Vmenne xapakre- | K-YVYI. 1.Opuenranusa | Ypok pe- | §50,
[Tepuonuuecknii 3aKOH U IEPH- pu30Bath  OCHOB- | . YMeHHE: Ha IIOHMMaHue | QieKcud | Bomp. 2,
OJlM4ecKasi CHUCTeMa XHMM. HJie- HBle 3aKOHEI Xu- | © CTPOMTH IIOHSTHBIE | IPUYUH yCIIe- 3ajaya 3
menroB /JI. M. Menneneesa B MUK: Tieprofide- | AU TIApTHEpa BBICKa- | Xa B y4eOHOH + TecTsl,
CBETE CTPOCHMSI aTOMOB CKUI 3aKOH. 3bIBaHUS, YUYUTBIBAIO- | IE€ATEIBHOCTH; ctp. 176(
[Me, YyTo mapTHep 3Ha- | 2.  YuyeOHo- 8kJtacc)
€T U BUJIUT, a YTO HET; | I03HABATEIb-
* 33/1aBaTh BOIIPOCHI; HBI UHTepec
. KOHTPOJIMPOBATh | K HOBOMY
NeCTBUS MapTHepa. yueOHOMY Ma-
ILYYA. Tepuaiy U
YMeHnue: crocodaM  pe-

* OCYILIECTBIIATh AHAIIN3
00BEKTOB C BBIJIEIICHU-
€M CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPH-
3HAKOB;

* OCYIIECTBJISITh CHHTE3
KaK COCTaBJICHHE IIEJI0-
IO U3 YacTeH.

P.YV]I.

VYMmenus:

IIEHUS HOBOU
JacTHOU 3aja-
qu




1.OcyiecTBisiTh  UTO-
TOBBIM M MOIIArOBBIN
KOHTPOJIb IO pe3yJIbTa-
Ty,

2. AJIEKBaTHO BOCIpHU-
HUMATh OIIEHKY Y4HTe-
JIST;

3. PasnmuaTh criocob u
pe3ynbTaT IeUCTBUS

Xumuueckasi cBsizb. CTpoeHue
BEIIIECTBA

VYMenue 00BbsiC-
HSTh TOHSTHUS. XU-
MHUUYCCKasid CBA3b,

KOBaJICHTHAsI CBA3b
n €€ PasHOBUIHO-
ctu (monspHas W
HEMoJIIpHas);
MOHMMAaTh  Mexa-
HU3M 00pa30oBaHUS
KOBAJIEHTHOU CBSI-
3;

YMETh ONPEETATh:
TN  XUMHYECKOMH
CBA3U B COEJIMHE-
HUSX

K.YV /.
1.YMeHHe  HCIOIB30-
BaThb peyb ISl PETyJis-
LIMH CBOETO EHCTBU;
2.AeKBaTHO HCIOJb-
30BaTh pEYEBBIC Cpel-
CTBa JUIsI pelIeHUs
pa3INYHbIX KOMMYHHU-
KaTUBHBIX 3aJ1a4, CTPO-
WUTh MOHOJIOTHYECKOE
BBICKAQ3bIBAaHHE,  BJa-
JeTh  JIHAJTOTHYECKOM
¢dhopmoii peun

P.YVII.
YMmenune
TEIIbHO

CaMOCTOSI-
aJICKBaTHO
OIICHUBATh  MPaBHIIb-
HOCTb BBITOJTHEHU S
NEUCTBUSI U BHOCHUTDH
HEO0OXOIMMBbIE KOPPEK-
TUBEI B HWCIIOJTHEHHE
KaKk [0 XOAy €ro pea-
JIN3allii, TaK U B KOH-
1Ie JeHCTBUS.

ILYV].

1.YmMmenune
OpPHUEHTHUPO-
BaThCsA Ha IIO-
HUMaHUE TPH-
YUH ycliexa B
yueOHoU xes-
TEJILHOCTH;

2. VYueOHO-
MM03HABAaTEIb-
HBI HHTEpEC
K HOBOMY
yuyeOHOMY Ma-
TepHaIy u
crocobam pe-
IMEHUS HOBOM
JacTHOM 3aja-
4y

Ypok pe-
baexcun

§56 c1p
194-198
MTOBTO-
pUTH 32
Kypc 8
KJacca




Ymenue: OCYIIECTB-
JSTh ~ CPaBHEHUE W
KJ1accu(uKanuro,

BBIOMpAst KpUTEPUH JUIS
YKa3aHHBIX Joruye-
CKHUX OIlepaLuii;

CTPOUTH  JIOTHYECKOE

paccyxieHue
OCHOBHBIE KJIACCHI HEOpPraHU4e- 1.3akpensienue K.YY/. 1. Ymenue | Ypok pe- | §40-47,
CKMX COCIMHEHMH: HX COCTaB, 3HAaHUM M pacyeT- | YMeHue CaMOCTOsA- | OpPUEHTUPO- ¢bnekcun | ymp.2,
KJaccupuKanus HBIX HaBBIKOB y4- | TEIbHO  OPraHU30BbI- | BaTbCAd Ha IO- cTp.164,
csl. BaTh y4eOHOE B3aMMO- | HUMAHHE IPH- pazo-
2.YMeHue pewaTh | AeHCTBUE B IpyMIIe YUH yclexa B OpaTh
tunossle npumeps! | ILYY /. yuebHOU xes- CXEMY,
KOHTPOJIBHOM pa- | YMeHHue: TEJIbHOCTU cTp. 162-
OOTHI. * OCYIIECTBIIATh aHAIH3 163
00BEKTOB C BBHIICIICHH- (8 xmacc)

€M CYIIECTBEHHBIX U
HECYLIECTBEHHBIX IpPHU-
3HAKOB;

* OCYILECTBJIATH CUHTE3
KaK COCTaBJICHHE IICJIO0-
T0 U3 yacTei.

P.YVI.

YMeHus:
1.0cymecTBiaaTh UTO-
TOBBIM M MOIIArOBBIN
KOHTPOJIb IO pe3yJibTa-
Ty,

2. AZeKBaTHO BOCHpPH-
HUMATh OLIEHKY Y4HTe-
JIST;

3. Pa3nuuyath crmoco0 u
pe3yJbTaT aei




OCHOBHBIE KJIaCChl HEOpraHuye-
CKHUX COEJIMHEHUI: UX CBOIMCTBA

1.3akperienne
3HaHUU M pacyeT-
HBIX HAaBBIKOB Yy4-
csl.

2.YMeHue pemaTh
TUIIOBBIE MPUMEPHI
KOHTPOJILHOW ~ pa-
OOTHI.

K.YY/].

Ymenue CaMoCTOs-
TEIbHO  OPraHHU30BbI-
BaTh y4eOHOE B3aMMO-
JICUCTBUE B TpyIIIe
ILYY.

YMenue:

* OCYILIECTBIIATh AaHAJINU3
00BEKTOB C BbIJIEICHU-
€M CYIIECTBEHHBIX H
HECYIIECTBEHHBIX IPU-
3HAKOB;

* OCYILIECTBJISTH CUHTE3
KaK COCTaBJICHHUE 1IEJIO0-
ro U3 4acTeu.

P.YV].

YmMmenus:
1.0cymiecTBasAITh  UTO-
TOBBIM M TIOIIArOBBIM
KOHTPOJIb TIO Pe3yJIbTa-
Ty,

2. AnexBaTHO BOCIIpH-
HUMATh OIIEHKY Y4HUTe-
Ts;

3. Paznuyath croco0 u
pe3yabTaT Aeu

1. Vmenue
OpPUEHTHUPO-

BaTbCs Ha I10-
HUMaHUE TPH-
YUH YycIlexa B
yueOHOU jes-
TENHHOCTH

Ypok pe-
baexcuun

§45-47
ctp 153-
161 mo-
BTOPUTH

Pacuérel M0 XMMHUYECKUM ypaB-
HEHUSIM

1.3akpemnienue
3HAaHUU M pacyeT-
HBIX HAaBBIKOB Y4-
csl.

2.YMeHue pemarb
TUIIOBbIE NPUMEPHI
KOHTPOJIBHOH  pa-
OOTHI.

K.YV .

YMmenune CaMOCTOSI-
TE€JIbHO  OpPraHU30BbI-
BaTh y4yeOHOE B3aUMO-
JEeHUCTBUE B IPYIINE
ILYV]I.

YMeHue:

* OCYIIECTBIIATh AaHAIIN3

YMeHue opu-
€HTHPOBATHCS
Ha MOHHMaHUe
MPUYUH yCIIe-
Xa B y4eOHOH
JeATEIIEHOCTH

Ypok pas-
BHBAIOIIIE-
ro  KOH-
TPOJIA

3amaun
mo  Kap-
TOYKaM




00BEKTOB C BBIACICHU-
€M CYIICCTBCHHBIX H
HECYIIIECTBEHHBIX TPH-
3HAKOB;

* OCYIIECTBJISATH CHHTE3
KaK COCTaBJICHHEC I11CJIO-
IO U3 YacTeu.

P.YV]I.

YMeHus:
1.0cy1iecTBaAsAT  UTO-
TOBBIM M IIOLIATOBBIM
KOHTPOJIb TI0 PE3yJIbTa-
TY;

2. AnexkBaTHO BOCIIpH-
HUMAaTh OIICHKY y4HTe-
T,

3. Pa3nuuath crocob u
pe3yJbTat aei

Pa3nen 1. MHorooopa3ue xuMu4yeckux peakumii (14 )
Tema 1. Knaccupukanus xumuveckux peakuuii (6 1)

CymHocTtb
BOCCTAHOBUTCJIBHBIX

OKHCIINTCIBHO-

peaKIuii.

Oxucnurenb. BoccranoBUTEIb.

2

3HaTh OIpEAEICHUS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBHON
peakuuu, OKHUCIH-
TENsl, BOCCTAHOBHU-
Tens. YMeTh YypaB-
HUBAaTh OKHCIIN-
TEJIbHO-
BOCCTAaHOBUTEIIbHbBIE
peakuuu,  pasbsc-
HATH IIPOLIECCHI
OKHCIICHHS U BOC-
CTaHOBJICHUS, TpHU-
BOJUTh  IPUMEPHI

ITo3HaBaTe/bHBIC:
BBIOMPAIOT OCHOBAHUS
U KpH
TEPUH IS
¢bukanuu
peakmuii  mpeoOpazo-
BBIBaTh

nHpopmanuo U3 Of-
HOTO BHJIa

B JIpyroil U BeIOUpATH
TUIS

ce0s ynobuyro Gopmy
¢bukca

LMW TpEJCTaBICHUS

KJ1aCcCH-

dopMupoBaTh
MOTHBALAIO K
LieJIeHaIIpaBIie
H-

HOU
NI03HABaTEIbH
oi
NESTENILHOCTH,
OCO3HaHHOE,
YBa)KUTEIIBHOE
"
noOpoxkenaresn
BHOE

Ypok or-
KpBITUSA
HOBOT'O
3HAHUA

§1 Bomp.
1,2;
BOIp. 5

§
1ymp.5(
a),6 Te-
CTOBBIE
3aJlaHusl.




OKHCIIUTEIbHO- uHPpOp OTHOILIEHHE K
BOCCTQHOBUTEJIBHBIX | MAIUH JIpyromy
peakiui. PeryasiTuBHbIE: YEJOBEKY, €ro
BBIIBUTAIOT  BEPCHH | MHEHHIO,
pereHus MHUPOBO33PEHU
npoOJIemMbl,  OCO3Ha- | 0.
BaTh KO
HEYHBI pe3ynbTaT
KommyHnukarus-
HbIE:
OTCTauBaTh CBOIO
TOUKY 3pe
HUs, NPUBOJUTH ap-
T'YMEHTHI,
HOJTBEpK1ast ux
(haxkTamu
pa3inyath B YCTHOM
peun
MHEHHUE, JI0Ka3aTesb-
CTBa, TU
MIOTE3bl, TEOPUU
TemioBoil 3GHeKT XUMHUECKUX 3Hath KJaccuduka-| PeryasiTuBHbIe: ®opmupoBath | Ypok oT- | §2, ymp.
peakuuii. Ilonste 06 3k30- U LMOHHBIA  TPU3HAK| BBIIBUTAIOT  BEPCHH | LIEJIOCTHOE KPBITHUS 3,4;
SH/IOTEPMHUYECKUX PEAKIUSIX. TEPMOXHUMHUYECKUX | PEelIEeHUs] MpoOJIEeMBbl, | MUPOBO33pe- | HOBOTO
peakuuii. IloHumarb| oco3HaBaTh ~ KOHEY- | HU€, COOTBET- | 3HAHUS
3HaYCHHE TEPMHU- | HBIN pe3ynbTar CTBYyIOILIEE
HOB: TemIoBoi 3¢-| [lo3HaBaTeabHBbIE: COBPEMEHHO-
(GeKkT  XMMHUYECKO | BEIOMPAIOT OCHOBAaHUS | My  YPOBHIO
peakiuu, TEepMOXHU-| U  KPUTEPHUM  JJIS | pa3BUTHUSA
MHYECKOE  ypaBHe-| KJacCU(pUKALUU pe- | HayKH.

HHUE pEaKlHH, HK30-
U SHIOTEPMHUYECKHUE
peakuuu. YMmerb
3alUChIBaTh TEPMO-

aKui
peoOpa3oBHIBATH
uH(pOpMaLIMIO U3 Of-
HOT'0 BHJIa B IPYTOW U




XUMHYECKHE  ypaB-
HEHHs peakuul u
BBIYHCIIATh KOJIMYE-
CTBO TEIUIOTHl IO

BBIOMpATh ISl ce0st
yII0OHYIO bopmy
(bukcanu TMpencTas-
JeHus: UHPOpPMaLUU

TEPMOXUMHUYECKOMY

YPAaBHEHHIO  peak-

LIUH.
CKopocTh XMMHYECKHMX peak- 3Hath omnpezaeneHue| PeryJsiTuBHbIe: ®opmupoBate | Ypok ot1- | §3, ymp.
uil. ®akTopsel, BAUSIONIME Ha CKOPOCTM  XHMMHYE-| CAMOCTOSITENIbHO 00- | MOTUBALMIO K | KPBITHS 4, Te-
CKOPOCTb XMUMUYECKOW peaKIuu. CKOM HApY>KUBAIOT U (Op- | LeIeHanpaB- | HOBOTO CTOBbIE
Karanuzaropsl. peakiMu M €€ 3a-| MyJUpPYIOT Ipo0JieMy. | IGHHOM  I0- | 3HaHUS 3aJJaHMs

BUCUMOCTD or| Ilo3HaBaTeJbHbIE: 3HABaTEJIbHON

YCIOBUH  NPOTEKAa-| BBIABIAIOT HPUYMHBI | ESATEIBLHOCTH,

Hus peakuuu. Ilo-| u ciencTBus SBIEHUM, | OCO3HAHHOE,

HUMaTh  3HA4YEHHE| CTPOST  JIOTMUYECKHE | YBAXKUTEIbHOE

TEPMHHOB «KaTaJlu-| pacCyKJe€Hus, ycTa- | U J0Opoxena-

3aTop»,  «UHTUOM-| HABIMBAIOT IPUYMHHO | TEIBHO

TOp», — CJIE/ICTBEHHBIE CBS-

«(hepMEeHTBD». 31

YmMmeTs omnpenensats,| KoMmmyHuKkaTuB-

KaK U3MEHHUTCS | Hble:

CKOPOCTb  PEaKIMH | YUYUTHIBAIOT  pa3HbIe

IO/l BIIUSHUEM pa3-
JUYHBIX (HaKTOPOB.

MHEHHUS U CTPEMSITCS
K KOOpJHMHAIMH pas3-
JMYHBIX TIO3HMIUH B
COTPYHHUYECTBE,
dbopMmynupyoT  co0-
CTBECHHOC MHCHHUEC U
TIO3HITUIO




10 Obpatumocth peakuuii. Xumu- 3HaTth onpeneneHus| PeryasiTuBHbIe: Pa3BuBath Ypok ot- | §5, ymp.
YeCKOe PaBHOBECHE M CIIOCOOBI O0paTUMBIX M HE-| CAMOCTOSITEIbHO 00OHAa- KOMMYHHKa- KpBITHS 3, Te-
€ro CMeEUICHUS. o0paTUMbBIX  peak-| py)XKMBalOT U (QOpMYy-{ TUBHYIO KOM- | HOBOTO CTOBBIE

Ui, XUMHYECKOTO| JUPYIOT Ipodiaemy. NETEHTHOCTb, | 3HAHUs 3aJ1aHusl.
paBHOBecusi, ycio-| [lo3HaBaTe/ibHbIE: YMEHHE yBa-
BUSl CMEIIEHUS XU-| BBISBISIOT NPUYMUHBI W )KaTh  HUHYIO
MHUYECKOIO0 PABHOBE-| CIEACTBUS  SIBJICHUN, TOUKY 3pPEHUS
cusi. YMeTb OO0BsC-| CTPOSIT JIoTU4ecKuel npu olcyxie-
HATh HA KOHKPETHOM | pacCyXJIeHUs,  yCTa{ HUU MpoOIe-
IpUMepe  CrocoObl| HABIMBAKOT IPUYUHHO MBI.
CMEUICHUSI XUMUYE-| — CIEACTBEHHBIE CBA3U
ckoro paBHoBecusa. | KoMMyHMKaTHBHbBIE:

YUUTBIBAIOT  pa3HbIE

MHEHHUSI U CTpeMSATCS

K KOOpIAMHALUU pa3-

JIMYHBIX IIO3UIAHA B

COTPYJHUYECTBE,

dbopmynupyroT  co0-

CTBEHHOE€ MHEHHE U

HO3ULINIO

11 HMucrpykrax no Th. 3Hath KIaccuuka-| PeryiassTuBHBIE: PasBuBath VYpok pe- | §5,
IIpakTuyeckass padora Nel. U0  XHUMHUYECKHUX | BBIIBUTAIOT  BEPCUU | KOMMYHHKA- bnexkcun- | UHI.3A1,
HN3y4yenue BJIMSIHUA YCJIOBMH peakiui, 1aBaTh Xa-| pelieHuss MpoOJIeMbl, | TUBHYIO KOM- | MPaKTHU-
NpOBe/leHUs] XMMHYeCKOH pe- PaKkTEepUCTUKY  XH-| OCO3HaBaThb  KOHEY- | IETEHTHOCTb, | KyM
aKIHHM HA e€ CKOPOCTh. MUYECKUM PEAKLMSIM | HbIM pe3ysabTaT yMEHUE yBa-

Ilo3naBaTenbHbBIE: )KaTb  HHYIO

BBIOMPAIOT OCHOBAHHUS
U KpUTEpHH  JUIS
KinaccupuKalum — pe-
aKmui
peoOpa3oBhIBATH
nHpOpMaIUIO U3 OJ-
HOT'O BHJIA B IPYTOW U

BBIOMpATh ISl ce0st

TOYKY 3PCHUS
npu  00Cyxe-
HUU TIpo0iie-
MBI.




yI00HYIO bopmy
¢bukcanu TnpencTas-
JIeHUs1 UHPOpPMALIUU

Tema 2. JaekTpoanTH4YecKas qucconuanus (8 1)

12 DneKkTponuTHueckas auccorua- | 1 3uate onpexaenenus| PerynasTuBuble: cra- | @opmuposars | Ypok ot- | § 6, ymp.
uusi. Monbl. KaTHOHBI 1 aHUOHBI. MOHATHH  <BJIEKTPO-| BAT y4yeOHYIO 3a/1ady, | OTBETCTBEH- KPBITUSA 4,
DNEKTPOIUTHl U HEDIIEKTPOIIH- JUT»,  «HEIJEKTPO-| OMPENETSAI0T TOCJe- | HO€ OTHOIIEe- | HOBOTO
THBL. JTUTY», <QIEKTPOJIU-| JOBATENbHOCTh TWIPO- | HUE K  y4e- | 3HAHUS-

TUYECKasl JUCCOIU-| MEXKYTOUYHBIX LI€JIeH C | HUIO, TOTOB- | JICKIIUA
anus». YMeThb WJ-| y4eTOM KOHKPETHOTO | HOCTb M CIIO-
JIOCTPUPOBATH pe3yibTaTa, COCTaB- | COOHOCTh K
puMepaMu U3y-| JISIOT TJIaH W aJiro- | CaMOpasBH-
YEHHbIC TOHATHUS H| PUTM JCUCTBUUI THIO U CaMo-
o0BsicHATh TpuuuHy| Ilo3HaBaTebLHBIE: 00pa3oBaHUIo.
AJIEKTPONPOBOJAHO- | CAMOCTOSATENbHO BbI- | Pa3BuBaTh
CTH BOAHBIX pac-| ACNAIOT KOMMYHUKa-
TBOPOB CoOJIeH, KHC-| (OPMYJIUPYIOT  IIO- | TUBHYIO KOM-
JOT U LIEIOYEH. 3HaBaTEJIbHYIO I1I€Jb, | IETEHTHOCTb,
WCTIONB3YS obmue | yMeHue yBa-
NPUEMBI PEIICHUS 3a- | )KaTb  HUHYIO
naq TOYKY 3peHUs
KommyHukaTus- npu obcyxe-
HbIE: HUM  TIpoOJe-
Kontponb u o1eHKa | MBI
JIEMCTBHM MMapTHEPA

13 DnekTpoauTHuecKas auccorma- | 1 3nare onpenencaus| PeryasituBnble: cra- | @opmupoBats | Ypok 00- | §7, ymp.

US KACIIOT, IIEJI0YEr U COJEH. TOHSITUI «KHCJIO-| BAT y4eOHYIO 3a/ady, | OTBETCTBEH- IEMETO- 3, Te-
Ta»,«OCHOBAHUEY, OMPENENA0T TOCe- | HO€  OTHOINIE- | I0JO0TH- CTOBBIE
«COJB» C  TOYKH| AOBATEIBHOCTh TIPO- | HUE K Yyde- | YeCKOH 3a/IaHMS;
3pEeHUs TEOPHH | MEXKYTOUYHBIX LI€JIeH C | HUIO, TOTOB- | HAIIPaB- AJeK-
ANEKTPOIUTUYECKON | yUeTOM KOHKPETHOTO | HOCTh M CIIO- | IGHHOCTU | TPOHHOE
U CCOIUAIUH. pe3ynbrara, COCTaB- | COOHOCTh K | - MpUII0-
YMeTb  OOBSCHSATH| JISIIOT IUIAH W ajro- | CaMOpa3BH- KOH(e- KEHUE




o0miue CBOICTBa| pUTM AeHCTBUIA THIO U CaMoO- | PEHIIHS . (TecTsl K
KUCIOTHBIX U 1me-| [lo3HaBaTebHbIE: 00pa3oBaHUIo. § 7).
JIOYHBIX  PAaCTBOPOB| CAMOCTOSITENIbHO BbI-
HaJIM4UeM B  HHUX| JEJAIOT
HWOHOB Bojiopona u| (GOpMyIHUPYIOT  IO-
THIPOKCHU/I-UOHOB 3HABATEJIbHYIO IIEJIb,
COOTBETCTBEHHO,  a| HUCHOJb3Ys oOrurue
TAaKK€  COCTaBJIATH| IPUEMBbI PELICHMsS 3a-
ypaBHEHHUS SJEKTPO-| Aad
JIUTHYECKON aucco-| KommyHukaTus-
Uauu KHCJIOT, | Hble:
OCHOBaHMM U co-| KoHTpoins M oOLeHka
JICH. JICVICTBUH MapTHEpa
14 CunpHple M cnalble 3JIEKTPO- 3Hate  ompenene-| PeryasTtuBuble: cra- | @opmMupoBaTh Vpok pe- | §8, yip
JIUTHIL. HUS TIOHATUH «CTe-| BAT y4yeOHYI0 3a/ady, | OTBETCTBEH- brexcun- | 3 ’ yTe;
MEHb JJIEKTPOJIUTHU-| ONPEAENAIOT  TOCJe- | HOE  OTHOLIe- ’
. KOMOUHHU- | CTOBBIE
YECKOM  JUCCOLMa-| JOBATEIbHOCTh IpO- | HUE K Yyde- . .
o pPOBaHHBIN | 33JaHUS;
LUN», «CUJIbHBIE| MEKYTOUHBIX LI€JIEH C | HUIO, TOTOB- YPOK
JNEKTPOJIUTHD, Y4E€TOM KOHKPETHOTO | HOCTh M CIIO-
«cnabble DJEKTPONIH-| pe3ysibTata, COCTaB- | COOHOCTh K
TBI». [ToHuMarts | IAIOT IJIaH M aluro- | camopa3BH-
pasHuny MEXIY | PUTM JIEUCTBUI TUIO U CaMo-
CWIbHBIMU U cia-| [lo3HaBaTe/IbHbBIE: 00pa30BaHUIo.
OBbIMU DJIEKTPOJIUTA-| CAMOCTOSITENILHO BBI-
MU NENAI0T

bopMynupyoT  1O-
3HABaTEJIbHYIO IIETIb,
HCTIONB3YS obmue
MIPUEMBI pEIICHus 3a-
a4
KommyHukaTus-
Hble:

Kontpons u orenka
JEWCTBUI MapTHEPA




15

Peakniuun  mouHOro  0oOMeEHa.
VYcnoBus mpoTeKaHHs peakiuit
HOHHOTO OOMEHA.

3HaTh ompeaeneHue
peakuuii  MOHHOTO
oOMeHa, YCIIOBUSI HX
IIPOTEKAHUs. YMETh
COCTABJISITh  ITOJIHBIE
U COKpaIllCHHbIE
VWOHHBIE ypaBHEHUS
HEOOpaTUMBIX  pe-
akIMii ®  paspsdc-
HATH HX CYIIHOCTD,
MPUBOJIUTE  TpPUMeE-
pbl  peakuuii HOH-
HOro oOMeHa, uAay-
IIMX /10 KOHIIA.

IIo3HaBaTenbHbBIE:
CaMOCTOSITEJIBHO ~ BBI-
JEISI0T
bopmynupyoT  10-
3HABATEJIbHYIO IIEJIb,
UCTIONB3YS oOrmue
MIpUEMBbl pEelIeHHs 3a-
a4
KommyHukarus-
HbIE:

KonTposp u oneHka
JENCTBUMN ITapTHEPA

dopmMHpoOBaThH
MHPOBO33pe-
HHE, COOTBET-
CTBYIOLIIEE

COBPEMEHHO-
My  YPOBHIO
pa3BUTHSA

HayKd, KOM-
MYHUKATHB-
HYI0O  KOMIIE-
TEHTHOCTL |
yBaX€HUE K
WHOIl  TOYKe
3peHHsl  TpHU
00CyXICHUHN
pe3yabTaToOB
BBITTOJTHEHHOM

Ypok ot-
KPBITUSA
HOBOTO
3HaHUS

§9, ymp.
3,4, Te-
CTOBBIC
3aaHuA




paboTHI.

16 XUMHUYECKUE CBOMCTBA OCHOB- Ymerep  cocraBisaTh| PeryjasaTuBHblie: cra- | @DopmupoBaTh | YPOK OT- §9,
HBIX KJIACCOB HEOPraHWYECKHUX MOJIHBIE M COKpa-| BAT y4yeOHYIO 3a/ady, | MUPOBO33pe- | KPBITHS yop. 5;
COCMHEHUN B CBETE IMpEJ- HIEHHBIE VOHHBIE | ONIPENENA0T  IIOCIIe- | HUE, COOTBET- | HOBOTO K-
CTaBJICHUNH OO0 BJIEKTpOIUTHYE- ypaBHEHHUs HeoOpa-| JOBAaTEIbHOCTh IPO- | CTBYIOIIEE 3HaHUSA TPOHHOE
CKOM  JuccOLMaluyd WOKHCIIH- TUMBIX PEaKUUWd M| MEKYTOUYHBIX LIEJEH C | COBPEMEHHO- MIPUIIO-
TEJIbHO-BOCCTAHOBUTEIIBHBIX Pa3bACHATh UX| YYETOM KOHKPETHOIO | My  YPOBHIO KEHUE
peaKkusx. CYIIHOCTb.  Xapak-| pe3ysbTara, COCTaB- | Pa3BUTHUSA (pac-

TEPU30BATH YCIIOBUS | JISIIOT IUIAH U alro- | HAYKH, KOM- CMOT-
TEYEHUsI  pEeaklui,| pUTM AEUCTBUI MYHUKaTHB- peThb
UAyIIUX 10 KoOHIA,| Ilo3HaBaTe/bHbIE: HYI0O  KOMIIE- BU-
B pPacTBOPAaxX JJIEK-| CAMOCTOSTENIBHO BbI- | TCHTHOCTh U neodpar
TPOJIUTOB. JEJISIFOT YBaXX€HUE K MEHTHI O
GbopMyTUPYIOT  MO- | MHOW  TOYKE Kaye-
3HaBaTEIbHYIO L€Jlb, | 3pEHUS  IIPHU CTBEH-
HCIIONb3YS oOure | o0CyKIeHUH HBIX pe-
IIPUEMBI PELIEHUs 3a- | pe3yJIbTaTOB aKLMAX
Jay BBITIOJTHEHHOM B §9 u
KommyHukarus- paboTHI. 3anucaTh
HblE: ypaBHe-
Kontpons u orenka HUA
JIEWCTBUI MapTHEPA 3THUX
peakuun
B  HOH-
HOM
ITOJTHOM
u co-
Kpamnién-
HOM BH-
1e).

17 ['upponus coneit. 3Hath omnpexaencHue| PeryjasiTuBHbIe: ®opmupoBats | Ypok ot1-| §10,

THAPOSIU3a  COJIEH.| BHOCSAT HEOOXOJUMBbIE OTBETCTBEH- KpBITHUS ymp. 2.
YMeTb  Onpenesars| KOPPeKTUBBL B JIeliH HOE OTHOLIE- | HOBOTO
XapakTep Cpellbl| CTBME IIOCIE€ €ro 3a- HUe€ K Yyde- | 3HaHus




pacTBOpoOB

coiei

10 WX COCTaBY.

BEPIICHUS HA OCHOBE
ero M ydera xapaxrepa
C/ICIIAHHBIX OIIHOOK.

HHUIO, TOTOB-
HOCTb U CIHO-
COOHOCTH K

Ilo3naBartenbHbIE: camopa3BHU-
CTPOSIT PpEYEBOE BbI{ TUIO M CaMoO-
CKa3bIBaHWE B YCTHOW 0Opa30BaHUIO.
U MUCbMEHHOH (popme
KommyHukarus-

Hble: KOHTPOJIMPYIOT

JICHCTBHs ITapTHEpa

18 Hucrpykrax no Th. Ilpakru- YMers  npuMeHATh| PeryasituBHbIe: PazBuBarp Ypok pe- | IloBTo-
yeckasi padora Ne2. Pemenne TeopeTUdecKkne 3Ha-| OCYIIECTBISIIOT TO- | yMEHHS  o1le- | uekcun- | puTh TI0
IKCIMEPUMEHTAIBHBIX 33124 HUS Ha IPAKTHKE,| NIaroBbli  KOHTPOJIb | HUBATh CHUTY- | IPaKTH- yueOHu-
no teme «CBOMCTBa KHCJIOT, OOBSACHATH  pPE3Yib-| IO PE3YIbTATY alyuIlo0 U ome- | KyM Ky Ma-
OCHOBAHMI U COJIell Kak JJIeK- TtaTel  NpoBoAuMBbIX | [lo3HABaTelbHBbIE: paTUBHO IIpH- Tepual
TPOJINTOBY. OMBITOB, XapakTepu-| CTpoAT peueBoe BbI- | HUMaTh  pe- TJIaBbl

30BaTh YCIIOBHSI | CKa3bIBAHHWE B YCTHOM | IIEHUE, HaXo- Il.
MPOTEKaHUS  peak-| U MUCbMEHHOU (popMe | TUTh aJieK-
uuii B pactBopax| KommyHukaTus- BaTHBIE  CIIO-
3JIEKTPOJIUTOB JI0| HbIE: VYuu- | cobsl B3au-
KOHLIA. THIBAIOT Pa3HbIE MHE- | MOACUCTBUS C
HUS U CTpEMSTCS K | OJHOKJIACCHU-
KOOpAMHALIMM  pa3- | KaMH BO
JUYHBIX TIO3UIMHA B | BpeMsl IpoOBe-
COTPYJIHUYECTBE JEHUS  Tpak-
THUYECKOM pa-
OOTBHI.

19 KonTpoubnasi padora Nel mo YMers  ucnons3o-| Peryagrusubie: ocy- dopmuposars | Ypok pas- | [loBro-
TemMam «Knaccupukauus BaTb  NPHUOOPETEH-| MIECTBISAIOT  IOIIAr0- OTBETCTBEH- BUBAIOILlE- | PUTH 10
XHMHYECKHX  peakumi» H HbIE 3HAHUS. BbIf M UTOTOBBII KOH- HOE OTHOIIE- | TO  KOH- | yueOHHU-
«DJIEKTPOJUTHYECKAS] JTHCCO- TPOJb 10 PE3ybTaTy. | HUE K Yyde- | TPOJA Ky Ma-
HHaLs». HUIO, TOTOB- Tepuain

HOCTh U CIHO- IJ1aBbl




COOHOCTh K
camopa3BHU-

THIO M CaMo-
00pa3oBaHMUIo.




Pa3nen 2. Muorooopasue Bemects (41 1)

Tema 3. I'asorensl (5 4)

20

[TonoxeHue HeMeTaylIOB B Iie-
puognueckoir  cucreme JI.W.
MeneneeBa, o01ue cBOWCTBA U

CTPOEHUE AaTOMOB. [ aJIOreHBI:
buzndeckue U XUMHUYECKHE
CBOICTBA.

3HaTb  3aKOHOMEp-
HOCTHU  W3MEHEHMS
CBOWCTB 3JIEMEHTOB
B A-rpymnmnax.

YMeTh pdaBaTh Xa-
PaKTepUCTUKY  dJe-
MEHTOB-TAJIOT€HOB
M0 WX TOJIOXKEHHUIO
B [EPUOAUYECKOU
Tabnuie W CTpoe-
HUIO aTOMOB.

PeryasituBHbie:
[InanupyroT cBoM neWi-
CTBUSL B CBSI3U C IIO-
CTaBJICHHOM 3ajaded Y
YCIOBUSIMU €€ pellle-
HUs
IIo3HaBaTenbHbBIE:
CraBiar u dopmynu-
PYIOT LIeJId U TpobJie-
MBI ypoKa
KommyHukaTuBHbIC:
AJIeKBaTHO MCIOJb-
3YIOT DPEUYEBBIE Cpel-
cTBa Uid 3(PQPEKTUB-
HOTO pELICHUsS] KOM-
MYHHKaTUBHBIX 3a]a4
JInunocruere:  Pas-
BUBAIOT OCO3HAaHHOE
OTHOIIEHHE K CBOUM
COOCTBEHHBIM 1no-
CTYIIKaM

dOopMupoBaTh
LIEJIOCTHOE
MHPOBO33pe-
HUE, COOTBET-
CTBYIOLLEE
COBPEMEHHO-
My  YPOBHIO
pa3BUTHS

HaYKU.

Ypok ot-
KPBITUSA
HOBOT'O
3HAHUSA

§12,
yop. 2,
3. Pe-
HIEHNE
3amad u3
rmocoous
«XHUMHUSL.
3amau-
HHUK c
«Io-
MOIITHH-
KOM.
8—9
KJIaCCHI».




21 Xnop. CaoiicTBa U HpUMEHE- 3HaThb cBolicTBa| PerynsiTuBHbIE: dopmMupoBaTh Vpok  o1- §13,
HUE XJOpa. XJIOpa Kak NpocTo-| PasnuyaroT crnoco® u | eaocTHoe KpbITHS yop. 2,
ro BIIECTBA. | PE3YNBTAT ACHCTBUA | MHPOBO33pe- | ' TECTO-
YMmeTs  cocTaBiaTh| [lo3HaBaTeIbHbBIE: HUE, COOTBET- BBIE 3a-
u  o0bsicHATH  c| Brmageror 001IKM | CTBYIOIIIEE SHAHHA JAHUSL.
TOUYKH 3pEHusi| IPUEMOM  PEILICHHs | COBPEMEHHO-
OKHUCJIEHHS U BOC-| 3aJa4 My  YPOBHIO
CTaHOBJEHUS YypaB-| KoMMyHuKaTHB- pa3BUTHUA
HEHUA peakuuii, | Hble: HAyKH.
xapakrepusyroomux | JloroBapuBarorcs 0
XUMHUYECKHE  CBOM-| COBMECTHOM JesATeNb-
CTBa XJoOpa. HOCTH, TIPUXOISi K
00111eMy peIeHuno
22 CoenuHEeHUs rajJoreHoB. XJIO- 3Hate crnoco0 1o-| ITo3HaBaTebHbIC: BocnuteiBate | Ypok ot- | §14,
POBOJIOPOI. JTy4yeHus  XJopoBo-| BrageroT oOmmM npu- poccHiicKyro KpBITHS yop. 1,
Jopofa B J1abOpaTo-| eMOM PELIeHHs 3aJ]ad | TPaXKJTaHCKYIO | HOBOTO TECTO-
puu U ymerb cobu-| KoMMyHHKATHBHBIE: | HICHTHY- 3HAHUS BbIE 3a-
patb ero B 1po-| [loroBapuarorcs o| HOCTh: TaTpH- TaHUs
OUMpKYy, KOJIOYy.| COBMECTHOM JIeATeNb{ OTHU3M,  JIIO-

YMeTs xapakrepuso-
BaTh CBOMCTBA XJIO-

HOCTH, npuxogsaT K

001IeMy pEIIeHHUIO.

00Bb U YyBa-
xkerane Kk Ote-




poBOIOpO/IA.

PeryasitTuBHbIe:
[1anupyroT cBOM [1€i-

YeCcTBY, 4YYB-
CTBO TOPAOCTHU

CTBUSI B COOTBETCTBHUH 3a oTeue-
C IIOCTaBJICHHOW 3a/1a- CTBEHHYIO
Yyell U YCIOBUSAMH €€ HAyKy.
peannzanuu
23 ConsiHast KHCTIOTa M €€ COJIH. 3nate  obume  u| PeryjasiTuBHbIE: ®opmupoBats | Ypok ot- | §15,
WHJIMBU1yaJIbHbIE Paznuyaror cmnoco0 u | 1eaocTHoe KpBITHUS yop. 3,
CBOMCTBAa  COJIAHOMW | pe3yJIbTaT JEUCTBUS | MAPOBO33pe- | HOBOTO S5(unn),
KHCJIOTBI. VYmers | [lo3HaBaTebHbIE: HUE, COOTBET- | 3HAHUSA TECTO-
OTIM4YaTh COJsHYM | Biazeror obmuM npu- cTByroliee BbIE 3a-
KHCJIIOTY U €€ COJIM| EMOM pPEILICHHUsS 3a7a4 | COBPEMEHHO- TaHUs.
oT JApyrux Kuciaor| KoMmMyHMKAaTHBHBIE: | My  YPOBHIO
U CcoJjen. Kontponupyror nei- | pa3BuTus
CTBUS IapTHEpa HayKH.
24 Hucrpykrax no Th. IIpakru- YMers  npuMeHAThH| PeryasiTuBHble: PasBuBath Ypok pe-|§16
yeckasi padora Ne 3. Iloayue- TeopeTuueckue 3Ha-| OCYIIECTBISIIOT  TO- | YMEHUS  olle- | (pJIeKcuu-
HHE COJIITHOH KHCJIOTBHI M H3Yy- HUS Ha IPAKTHKE,| IIaroBbli  KOHTPOJIb | HUBATh CHUTY- | IPaKTH-
yeHHe e€ CBONCTB. OOBSACHATh  pPE3yib-| MO PE3yIbTaTy alUIo0 U ome- | KyM

TaTbl  IPOBOJMUMBIX
OINBITOB, XapaKTEpH-
30BaTh YCIIOBUS
MIPOTEKAaHUs  peak-
LUA B  pacTBOpax
JNEKTPOJINTOB 110
KOHIIA.

Ilo3HaBaTeabHBIE:
CrtposiT pedeBoe BbI-
CKa3bIBaHUE B YCTHOM
Y IUCbMEHHOU (popme
KommyHukaTus-
HblE: Van-
THIBAIOT pa3HbIE MHE-
HUS W CTpPEMATCA K
KOOpAMHAIINHI pas-
JIMYHBIX IIO3UIAHA B
COTPY/IHUYECTBE

paTUBHO IIpH-
HUMaThb pe-
IIeHHe, Haxo-
IUTh aJieK-
BaTHBEIC  CIIO-
COOBI B3aH-
MOJICHCTBHUS C
OJHOKJIACCHH-
KaMH BO
BpeMsi TIpPOBE-
JIeHUsl  Tpak-
THUYECKOM pa-
OOTBI.




Tema 4. Kucsiopoa u cepa (5 1)

25 Kucnopon u cepa. Ilomoxenue 3HaTh 3akoHOMEp-| PeryasiTUBHBIE: ®opmupoBath | YpoK OT- 817

B IIEPUOJANYECKON CHCTEME XH- HOCTH  M3MEHEHHs| IUIAHHDYIOT CBOHM Jleli- LIeJTIOCTHOE KpBITHUS pr’. 4,

MUYECKHX 3JIEMEHTOB, CTPOCHUE CBOHCTB OIIEMEHTOB| CTBUA B CBASH C IO MHPOBO33pe- | HOBOTO TecTo-

UX aTOMOB . B A-rpynnax,| CTaBJI€HHOHN 3ajadyeil W HHE, COOTBET- | 3HAHMS Bbe  3a-
OIpEe/ICJICHUE TIOHS-| YCIOBUSIMU €€ pellle4{ CTBYIOIIEE
TUA aiutotponuu. | Hus.  Ilo3HaBaTesb- COBPEMEHHO- AR
YMeTp gaBarth Xa-| Hble: MYy  YPOBHIO
PaKTEepPUCTUKY dJie-| CTaBAT U (POPMYIHUPY-| pa3BUTH
MEHTOB W TPOCTBHIX | IOT LEIH W TPOOJIEMbl HAYKH.
BEILECTB MOATrPYIIBI| ypOKa
kuciopona 1o ux| KoMmmyHukaTuBHbIe:
MOJIOKEHUIO B IIe-| aJIeKBaTHO  MCIOJIb-
puomuyeckoir  Tab-| 3ylOT peueBbIe cpej-
JUIE M CTPOCHHUIO| cTBAa s 3¢ (eKTuB-
aTOMOB. VYMeTb| HOTO pElIEHUs] KOM-
OOBSICHATh, TOYEMY| MYHUKAaTHUBHBIX 3a]a4
YHUCIIO MPOCTHIX Be-
LIECTB B HECKOJBKO
pa3 MpEBBILIAET
YUCIO XMMHMUYECKUX
3JIEMEHTOB.

26 CBolicTBa U IPUMEHEHUE CEPBI. 3Hath  ¢usuueckue| PeryassTuBHbIE: ®opmupoBa- Vook oL §18,

u xumuueckue | Paznuyaior cnocod u | HUE  1IeJoCT- K;)HTIM yop. 3,
CBOICTBa Cepbl. | PE3YNLTAT AEHCTBAA | HOTO  MHpO- | TECTO-
Ymets  cocTaBisaTh| [To3HaBaTedbHbBIE: BO33pEHUS, BbIE 3a-
ypaBHEHUs peak-| Brnanerot OOIIUM | COOTBETCTBY- SHAHIA JTaHUsl.
M, MOATBEPXKAa-| IPUEMOM  PEIICHHS | IOLIETO co- Cocra-
IOIMX OKHUCIUTENb-| 331a4 BPEMEHHOMY BUTH




Hble M BOCCTaHOBHU-| KoMMyHuKaTuB- YPOBHIO  pa3- JJIEK-
TENbHbIE  CBOMCTBA| HbIE: BUTHUSl HAYKU. TPOHHYIO
cepbl,  cpaBHMBarTh| JloroBapuBaroTcs O cXemy
CBOMCTBA  IIPOCTBIX| COBMECTHOM JeATEIb- «IIpn-
BEUIECTB CEpbl M| HOCTHU, TPUXOII K MEHEHUE
KHCJIOPOAA, pa3bsic-| 00LIeMy pEeIIeHUIO. cepp» U
HATH ATH CBOICTBa IPOUJI-
B CBETE IIPE/ICTaB- JIOCTPHU-
neHuit 00 OKuCIu- poBathb
TEJIbHO- e€ Ipu-
BOCCTaHOBUTEIBHBIX MepaMu
nporeccax.

27 CoenuHeHus cepbl. CEpPOBOJO- 3Hath cnoco® 1o-| PeryasTuBHBIE: dopmupo- Vpok o1- | §19
PO, CEepOBOAOPOJHAS KHCIIOTA. JY4YEHHUs] CEpOBOJAO-| YUMTHIBAIOT MPABUJIO | BaTb  OTBET- ’
Cynbdunsi. pona B sabopaTo-| B IJAaHUPOBAHUU U | CTBEHHOE OT- Ezzlgf; %’1’2’) Te-

pUd W ero CBOW-| KOHTpoJie  crocoba | HollleHHe K >
3HAHUSA CTOBBIE
CTBa. YMEThb 3alu-| PELICHUS YYEHHUIO, TO- —
ceiBaTh  ypaBHeHus | [lo3HaBaTe/IbHBIE: TOBHOCTh U
peakuuii, xapakre-| Mcnonap3yloT — MOMCK | CIIOCOOHOCTD
PHU3YIOIIX CBOM-| HEOOXOIUMOI WH- | K CaMOpa3BU-
CTBa CEpPOBOOPOJA,| GopMallMKU [ BbI- | THIO M CaMo-
B HOHHOM BHJE,| TIOJIHEHUS  Y4EOHBIX | 00pa30BaHUIO.
MIPOBOUTH Kaue- | 3aJaHUi C HCIO0JIb30-
CTBEHHYIO pEaKlMIO| BaHUEM Yy4eOHOH Ju-
Ha CyIb(QUA-UOHBL. | TEPATYPHI
KommyHukarus-
HbIE:
Kontpomupyror neu-
CTBUE MApTHEPA.

28 Oxcun  cepwi(IV). Ceprucras 3HaTh cBoiicTBa| PerysiTuBHbBIE: ®dopmuposats | Ypok ot1-| §20,

KHCIIOTa U €€ COJIN. CEpHUCTOTO ra3a,| YUMTHIBAIOT IMPABUJIO | OTBETCTBEH- KPBITUS ymop. 4,
CEepHUCTOM HCIOTHL.| B IUIAHUPOBAHMM U | HOE OTHOIIE- | HOBOTO TECTO-
YMeTb  COCTaBIIATH| KOHTpOJIE  crmocoba | HUe K yde- | 3HaHUS BBIE 3a-
ypaBHEHUs peak-| peneHus HUIO, TOTOB- JTAHMSL.




LM, XapakTepusy-

IMo3naBareanHbIe:

HOCTb H CIIO-

FOLLIHAX cBoiicTBa| MIconb3yrOT  MOUCK | COOHOCTH K
ITUX BEILIECTB, | HEOOXOIUMOM UH- | CaMOpa3BHU-
OOBSICHATH TPUYHHY| GOpMAMKU JJSL BBI- | THIO M CaMo-
BBINAJCHUS KUCJIOT-| IOJHEHU  Y4eOHBIX | 00pa30BaHUIO,
HBIX JIOXKACH, MNpO-| 3aJaHUM C MCIOJbB30- | OCHOBBI  JKO-
BOJUTh KAuyeCTBEH-| BAaHUEM Y4EOHOH JIU- | IOTUYECKOM
HYI0 pEaKlMIO Ha| TepaTypsl KYJIbTYPBI,
CY/b(UT-NOHBI. KommyHukaTus- COOTBETCTBY-
HblE: IOIIE  COBpe-
Kontponupyror nei- | MEHHOMY
CTBUE MapTHEPA. YPOBHIO  3KO-
JIOTUYECKOI0
MBILLUICHHUS.
29 Hucrpykrax no Th. YMers  npuMeHsTh| PeryasiTuBHbIe: PerynsaTus- Ypok pe- §22
TEOpeTHYecKre 3Ha-| OCyIECTBISIIOT — IO- | Hble: ¢dnexcuu-
IIpakTnyeckasi  pabora Ne HHsSIT HAa IIPaKTHKE,| IIaroBbId  KOHTPOJb | OCymIECTBISA- | IPAaKTHU-
4.Pemenne jKCnepUMEHTANID- OOBSICHATH  pe3ylib-| MO Pe3yNbTaTy I0T  IIOLIAro- | Kym

HBIX 3aJa4 N0 TeMe «Kucmao-

poa u cepay.

TaThbI IMPOBOANMBIX
OMBITOB, XapaKTEpH-
30BaTh YCIIOBUS
MPOTEKAaHUS  pPEaK-
M B pacTBOpax

ITo3naBaTe/ibHBIE:
CrposiT peueBoe BbI-
CKa3bIBaHUE B YCTHOM
Y TUCBMEHHOU (hopMme
KommyHukaTus-

BbIA KOHTPOJIb
1O pe3yJabTaTy
Ilo3naBa-
TeJbHbIE:
Ctpost pede-




OJICKTPOJIMUTOB a0
KOHIIA.

HbIE: Vun-
ThIBAIOT pa3HbI€ MHC-
HUSA W CTPEMATCS K
KOOpAMHAIIIHI pas-
JAYHBIX IIO3UIHH B
COTPY/IHUYECTBE

BOC BBICKA3bI-
BaHUE B YCT-
HOM W TMHCHh-
MeHHOH  (op-
Mme
KommyHuka-
THBHBbIE:
YuursiBaroT
pa3Hble MHe-
HUS U CTpe-
MSATCSL K KOOP-
JUHALMKM  pa3-
JUYHBIX T03H-
U{ B COTPYJI-
HUYECTBE

Tema 5. A3zot u docdop (8 u)

30

A3oT: (uznueckue U XUMHUYE-
ckue cBomcrBa. OKcHUIBI a30Ta.
KpyroBopot a3ora B mpupose.

YMeTp  Xapakrtepu-
30BaTh XHUMHUYECKUE
9JIEMEHTBHl Ha OCHO-
BaHHUHU UX II0JOXKe-
HHUS B INEpUOAUYE-
CKOW  cucrtemMe H
CTPOEHUSI MX aro-
MOB. 3HaTb CBOW-
CTBa a3oTa. YMETh
OOBSACHATh NPUUUHY
XAMHYECKOM HHEPT-
HOCTH  a30Ta, Co-
CTaBJISITh YpPaBHEHUS
XMMHYECKUX  peak-
LU, XapakTepu3sy-
OIIUX XHUMHYSCKHE
CBOICTBa a3oTa, H

PeryasaTuBHbIe:
[L1anupyroT cBOM NI€ii-
CTBUSL B CBSI3U C IIO-
CTaBJICHHOM 3ajaded U
YCIOBUSIMU €€ pelle-
Hus.  Ilo3HaBareiib-
HbIE:

CraBar u dopmynu-
PYIOT 1lenu U TpodIe-
MBI ypoKa
KommyHukaTuBHbIC:
AJIEKBaTHO HCIOJIb3Y-
I0T pEYEBBIE CPENCTBA
JUTSt 3¢ (HeKTUBHOTQ
pelIeHnss KOMMYHHKa-
THUBHBIX 33]1a4

dopmMHpoBaTh
LEJIOCTHOE
MHUPOBO33pe-
HUE, COOTBET-
CTBYIOILIEE
COBPEMEHHO-
My  YPOBHIO
pa3BUTHSA
HayKH, u
KOMMYHHKa-
TUBHYIO KOM-
METEHTHOCTh B
o0ImIeHnu |
COTpyAHHUYE-
CTBE co
CBEPCTHHKA-
MH.

Ypok or-
KpBITUSA
HOBOT'O
3HAHUA

§23,
ymp. 2,3




Pa3bACHATD Hux C

TOUKH 3peHus
MpeACTaBICHUH 00

OKHUCIIUTENBHO-

BOCCTAHOBUTEIIBHBIX

rporeccax.

31 AMMHaK. 3Hath  MexaHu3M| PeryiasiTuBHbIe: ®opmupoBath | Ypok o0T- | §24,
oOpa3oBanusi uoHa| [lmanupyror cBou nei- LENOCTHOE KPBITHUSA yop. 1,
aMMOHHs, XHMMHYE-| CTBUS B CBA3M C I10-{ MHPOBO33pE- | HOBOIO TECTO-
CKHME CBOWCTBA aM-| CTaBJICHHOW 3aJadel W HHUE, COOTBET- | 3HAHUSA BBIC 3a-
MHaKa. YMETb CO-| yCIOBUSIMH €€ pellle- CTBYIOIIEe JaHUs
CTaBIATh ypaBHeHus| HusA.  Ilo3HaBaTesb+ COBPEMEHHO-
peakuuii, XapakTe-| Hble: My  YPOBHIO
pusytomux xumude-| CTaBIT U (QOpMyIU- pa3BUTHS
CKHE CBOMCTBa aM-| PyrOT LeIu U IpoOie- HayKH.

MHaKa, U pa3bsC-| MbI ypoKa

HATb UX ¢ To4ykd| KoMmyHMKaTuBHbBIE:
3peHust  mpexacras-| KoHTpommpyroT nen-
JeHui 00 DJIEeKTpo-| CTBUS MapTHEpa
JIUTHYECKOU JOHUCCO-

LUalud ¥ OKHUCIIH-

TEJIbHO-

BOCCTaHOBUTEIBHBIX

rporeccax.

32 Hucrpykrax no Th. IIpakTu- YMers  mnonyyath| PeryasitTuBHble: ®opmupoBath | YpoK pe- | MOBTO-
yeckass padora S. Ilomyuyenue ammuak  peakuued | [lnanupyror cBou nei- KOMMyHUKa- ¢bnexcun- | putb  §
aMMHaka M  HU3y4EHUE  €ro MOHHOTO OOMEHa W| CTBUSL B CBSI3M C I10- TUBHYIO KOM- | IIPaKTH- 24,
CBOMCTB. JIOKa3bIBaTh  OIIBIT-| CTABJIECHHOM 3aJa4eil W METEeHTHOCTh | KyM

HBIM TYyTEM, 4YTO| YCJIOBHUAMHU €€ pelle- B OOIIeHUU U
coOpanHbli ra3 —| HusA.  I[lo3HaBaTesibq cOTpynHUYE-

aMMHaK, aHaJIU3U-| Hble: CTBE co
poBath pe3ynbraThl| CTaBAT U (QOPMYJIU-| CBEPCTHUKAMU
ONBITOB M JeNaTh| PYIOT IIeTd U Ipodie4 B mporecce

o0oOmarone  BEI-

MBI YpOKa

y4eOHO-




BOJBL. KoMmyHHKaTHBHBIE: | HCCIIE0OBa-

AJIGKBaTHO MCIOJIb3Y- TEICKOU Je-

IOT PEYEBBIE CPEICTBA STEIBHOCTH.

Il E 3P PEKTUBHOTO

peuieHuss KOMMYHUKa-

THUBHBIX 33]1a4

33 Conu amMmMOHWUSI. 3HaThb  KaudecTBEH-| PeryjsiTuBHbBIE: dopmMHpoBaThH Vpok o §26,

Hyl0 peakiuio Ha| [lmanupyrot CBOM | KOMMYHHKa- K;)HTIM yop. 5,
HOH AMMOHMS. | JICHCTBUA B CBA3M C | THBHYIO KOM- | o TECTO-
YMeTb  COCTaBIIATH | IOCTaBICHHOM 3a/a- | IETEHTHOCTh BbIE 3a-
yYpaBHEHUsI XUMHUYE-| Y€l W YCJIOBHUSIMU €€ | B OOIICHUU U SHAHIA JaHMSL.
CKMX peakiuil, xa-| peumeHus. I[lo3HaBa- | coTpyaHuue-
PaKTEepU3YIOIINX TeJbHbIE: CTBE co
xumMuueckue  cBoi-| CtaBit u (opmynu- | CBepCTHHUKAMU
CTBa COJIEH aMMoO-| pylOT LeJIH W Ipo- | B Ipouecce
HUS, W Pa3bsICHATH| OJEeMBbI ypoka y4eOHo-
nx B cBere mnpen-| Kommynnkarus- HcCien0Ba-
CTaBJICHUH 00| HBIE: TEJIbCKOM  Jie-
JIEKTPOIUTHYECKON | KOHTpOIMpYIOT JIeHi- | ATEIBHOCTH.

JIUCCOIUAIIAH.

CTBU MApTHEPA




34

A30THAs KHCIIOTA.

3HaTh CTPOEHHE
MOJIEKYJIBI  a30THOM
KHUCJIOTBI. YmMmeTh
OOBACHATS, qemy

paBHBI BaJIEHTHOCTh
aToMa a3oTa MU €ro
CTCIICHb OKHCIICHHS
B MOJIEKyJIe a30T-
HOH KHCJIOTHL.
VYMeTh  COCTaBIISITH
yYpaBHEHUsI XUMHUYeE-
CKMX pEaKIui, Jie-
JKaluX B OCHOBE
MPOU3BOACTBA Aa30T-
HOH  KHCJIOTHI, H
Pa3bACHITH 3aK0-
HOMEPHOCTH UX
MPOTEKaHUS.

PerJIﬂTHBHbIe:

YUYUTBIBAOT IIPAaBUJIO B
IIAaHUPOBAHUMU W KOH-A
TpOJic criocoba pemie

HUA

pa3InyaT Ccrnocod M

pe3yJibTaT AEHCTBUS
Ilo3HaBaTeIbHbBIE:

HCIIOJIb3YIOT TIONCK
HeoOXoauMoi UHGOPA
MalMM JJIs BBINOJIHE-
HUS y4eOHBIX 3aJaHHN
c UCIOJIb30BAHUEM|
yu4eOHOW JUTEepaTyphl,

KommyHukaTnBHbIE:
KOHTPOJIUPYIOT — JI€H-
CTBUE IIapTHEpa J0-
TOBAPUBAIOTCA O COB-
MECTHOM JEATENbHO-

dopmMHpoOBaThH
LEJIOCTHOE
MHUPOBO33pe-
HUE, COOTBET-
CTBYIOILIEE
COBPEMEHHO-
My  YPOBHIO
pa3BUTHUA
HAyKH.

Ypok ot-
KPBITUSA
HOBOT'O
3HaHUS

§ 27, 3,
4(a),
ymp.
46), 6,
TECTO-
BBIC 3a-
JaHus




CTHU, IPUXOOAT K 00-

IEMY PEHICHUIO
35 Conu  a30THOM KHUCIIOTBHL. XH- 3HaTh  KaudecTBeH-| PeryasiTuBHbIE: ®opmupoBath | Ypok OT- §28
MU B CEJIbCKOM XO3SIHCTBE. HYI0 pEaKIMI0 Ha| IJIAHUPYIOT CBOM | LIEJIOCTHOE KPBITHUS ’3
A3oTHBIE yn0OpeHus. HUTPAT-UOHBI. NEICTBUSL B COOTBET- | MUPOBO33pE- | HOBOTO yup: 3.
YmMmerb OTJIMYATh| CTBUM C TIOCTaBJCH- | HUE, COOTBET- | 3HAHUS
COJIM a30THOM KHC-| HOM 3aJadyeil u yclio- | CTBYIOLIEE
JOTBl OT XJIOPUJOB,| BUSIMHU €€ peaju3alii | COBPEMEHHO-
cyabpatoB,  cyib-| Ilo3dHaBaTe/bHBIE: My  YPOBHIO
GbunoB ¥ Cynb(u-| BIAICIOT OOMIMM IPH- | Pa3BUTHUS
TOB. YMETh COCTaB-| EMOM pEIlICHUA 3a/1a4 | HayKu, U OC-
JSTh ypaBHeHus1| KoMMyHHKaTHB- HOBBI  JKOJIO-
peakuuii  pasioxe-| Hble: TUYECKOMN
HUSI HUTPATOB. KOHTPOJIUPYIOT — JIel- | KYJIbTYpPHI.
CTBUS apTHEpa
36 ®dochop: puznueckre U XUMH- 3HaTh aOTponHble| PeryasiTuBHbIE: dopmMupoBaThH Vpok o §29,
yeckue cBoictBa. Kpyrosopor MoauQUKaIIu MJIaHUPYIOT CBOM | OTBETCTBEH- p yop. 3,
docdopa B mpupoe. dbocdopa, cBoicTBa| IEUCTBUS B CBSI3U C | HOE OTHOIIIE- KPBITHA TECTO-
0emoro M KpacHOTro| MOCTaBJICHHOW 3a/Ja- | HUE K yue- ;{}(1):}(1)11;2 BbIE 3a-
dbochopa. YMeTh co-| 4eil U YCIOBUSIMH €€ | HUIO, TOTOB- TAHUS.

CTaBJISATh YpaBHEHUS
XUMUYECKUX  peaK-
UUHA, XapakTepu3y-
FOIINX CBOMCTBA
docdopa.

peneHus
IIo3HaBaTenbHbBIE:
CTaBAT Hu (HopMynu-
PYIOT LEeId H TIPO-
O5eMbl ypoka

KommyHukarus-
HbIE:
aJ€KBaTHO  MCIOJIb-

3yIOT pEdYeBbIE Cpel-
cTBa g 3PQPEKTUB-
HOTO PpELIEHUS KOM-
MYHUKATUBHBIX 3a/1a4

HOCTh U CIIO-
COOHOCTh K
caMopasBH-

THIO M CaMo-
00pa3oBaHUIo.




37 Coenaunenus ¢ocdopa: oxcup | 1 3HaTh CBOWCTBA OK-| PeryjasiTuBHbIE: dopmMupoBaTh v | 30
dochopa (V), oprodochopHas cuna docdopa(V) u| muiaHupyror CBOM | KOMMYHHUKa- pok ot- | §30,
KucyioTa u ee coiu. dochopHbie dbochopHOl  KHUCITIO-| IEUCTBUS B CBSI3U C | THBHYIO KOM- KPpITHA yup. 3.
yIo0peHus. Thl. YMETh COCTaB-| IIOCTABJICHHOW 3aja- | IETEHTHOCTD HOBOTO

JSTh ypaBHEHUS | Yell U YCIIOBUSIMU €€ | B OOIIEHUU U SHAHA
peakmuii, XapakTe-| peleHHs COTpYyTHUYC-
pusyronmx xumuue-| [lo3HaBaTebHbIE: CTBE co
CKHE CBOHCTBa OK-| CTaBAT M (OPMYIIU- | CBEPCTHUKAMHU
cuga docdopa(V) u| pyloT uenu u Mpo- | B Ipolecce
dbocdopHOit  KHUCITO-| OJIEeMBI ypoKa yueOHOU jes-
Thl, U pa3bicHATE| KoMMyHHKaTHB- TETbHOCTH.
UX B CBETE IMpEJ]-| Hble:
CTaBJICHUU 00 »dJIeK-| aJIeKBaTHO  HCIOJb-
TPOJUTHYECKOU 3yIOT PEYEBBIE CpEl-
JIUCCOLINALNT u| ctBa s dPdekTuBs-
OKHCITUTEIHHO- HOTO PpEIICHUS KOM-
BOCCTAaHOBUTENBHHBIX | MyYHHUKATUBHBIX 33724
mporeccax, MpOBO-
JTUTh Ka4eCTBEHHYIO
peaknuio  Ha (oc-
¢dar-uonsl.  Ilonwu-
MaTh 3HAUYE€HUE MHU-
HEpaIbHBIX yH0Ope-
HHUM U1 PaCTCHUM.

Tema 6. Yruepoa u kpemuui (9 4)

38 VYrinepon. ®usmueckue cBoil- |1 YMers  xapakrepu-| PeryasiTuBHble: ®opmupoBath | Ypok ot1- | §31,
cTBa. AJIOTponus Yriepoja: 30BaTh XHWMHUYECKHUE| IIAaHUPYIOT CBOM | IIEJIOCTHOE KpBITUSA ymp. 4.
anMas, rpaput, kKapOuH, Qysie- AJIEMEHTHI IVA-| nelictBuss B CBSI3M C | MUPOBO33pe- | HOBOI'O




PEHBI. IPYIIIBI HAa OCHOBA-| IIOCTaBJICHHOM 3aJa- | HUE€, COOTBET- | 3HAHMS
HUM MX TOJOKEHUsSI| Yl W YCJIOBHUSIMU €€ | CTBYIOIIEE
B NEPUOIUYECKOI | peIICHUS COBPEMEHHO-
cuctreMe u crpoe-| [lo3HaBaTeabHbIE: My  YPOBHIO
HUS MX  aTOMOB.| CTaBAT U (OPMYNIH- | pa3BUTHUA
Nmery mnpencrarie-| pylOT LeIHM W TPO- | HAYKH, u
HUe 00 amIoTpor-| 61eMbl ypoka KOMMYHUKa-
HBIX Monudukamysix| KommyHukaTuB- TUBHYIO KOM-
yriaepoja. HbIE: METEHTHOCTh
aJEKBaTHO  HCIIOJb- | B o01IeHnn
3yIOT pEYEBBIE CpPEl- | CO CBEPCTHU-
ctBa s dPQPEKTHB- | KaMHU.
HOTO pEIICHUS] KOM-
MYHUKATUBHBIX 33124

39 XUMUYECKUE CBOWCTBA  yrJIe- 3HaTh cBolicTBa| PeryisiTuBHbIE: dopmupo- Ypok 006- §32

pona. AncopOruus. MPOCTOTO BEIIECTBA| PA3IUYAIOT CIOCOO U | BaTh  OTBET- | IIEMETO- ynp’
yIisi, UMETh MpeJI-| Pe3ynbTaT IeUCTBUSl | CTBEHHOE OT- | JOJIOTH- 37 e
ctaBieHue 00 an-| [lozHaBaTe/bHBIE: HOIIEHUE K YECKOM >
copouuu. YMeTh| BIafetoT oOUINM MPH- | YIEHUIO, TO- | HalpaB- g;zz;lljﬂ
COCTABJISITh ypaBHE-| EMOM pEIIeHUs 33/1ad | TOBHOCTh W | JICHHOCTH
HUA xumnyeckux | KommyHukarus- CIOCOOHOCTh
peakiuii, XxapakTe-| Hble: K caMopa3BHU-
PU3YIOIIUX XHUMHYE-| JOTOBAPUBAIOTCA O | THIO U CaMO-
CKH€ CBOWCTBA YTI-| COBMECTHOH NeATeNb- | 00pa30BaHUIO.
Jepojla  Kak BOC-| HOCTHM TOJA PYKOBOJ-
CTAHOBHUTEJS W KakK| CTBOM yUUTENS
OKHCITUTESL.

40 CoenuHeHUs yTiepoJa: OKCHJT 3Hate cTpoeHHe U| PeryiasiTuBHBbIE: dopmuposath | Ypok 00-| §33,
yrnepona (II). VYrapueii ras, CBOMCTBA OKCHJIa| Pa3IMYalOT CIOCO0 M | LEIOCTHOE meMero- | yop. 2,
CBOMCTBA, (bu3moIOrNUecKoe yriepona(ll), €ro| pe3yabTaT ACHUCTBUS | MUPOBO33pe- | JIOJIOTH- TECTO-
JICUCTBUE HAa OPTraHU3M. nerctBue Ha opra-| [lo3HaBaTe/bHbIE: HHE, COOTBET- | YECKOU BBIE 3a-

HU3M YesioBeKa. | BIaJACIOT OOLIUM MPH- | CTBYIOLIEE Harpas- TAHUS.
YMeTb  COCTaBIIATH| EMOM PEIIEHUS 3a7a4 | COBPEMEHHO- | JICHHOCTHU

ypaBHEHUS XUMHYe-

KommyHukaTus-

My  YPOBHIO




CKMX peakIui, Xxa-
PaKTEepU3YIOIINX
CBOMCTBa OKCHJa
yraepoaa(Il).

HbIE:
JIOTOBApPUBAIOTCS O
COBMECTHOH JesTelb-
HOCTH MO/ PYKOBOJ-
CTBOM YYHTEJIS

pa3BUTHS
HAyKW, IICH-
HOCTHOE  OT-
HOIIEHUE K
3I0pOBOMY U
0e30macHOMy
obpazy  Kus-
HU. YCBOEHHE
npaBWil  HH-
JTMBHTyaIbHO-
0O U KOJUIEK-
TUBHOTO 0€3-
OIacHOTO TIO-

BE/ICHUS B
Ype3BbIYaii-

HBIX  CHUTya-

ousiX,  yrpo-

KAFOTIIUX

KU3HU "

3/10pPOBBIO

JIIOJIEH.

41 Oxkcun yraepoaa 3HaTh CBOICTBa OK-| PeryjasiTuBHBIE: dopmuposath | Ypok 00- | §34
(IV).Yraekucnpiit ra3. Yronb- cuga yraepona(IV),| yduTsIBalOT mpaBUiIO B KOMMYHHKA- miemeTo- | yop. 3,
Has kuciaotra u e€ comu. Kpy- Ka4eCTBEHHYI0  pe-| IUIAHUPOBAaHUH M KOH- TUBHYIO KOM- | JOJIOTH- §
TOBOPOT YIJIEpOJa B IIPUPOLE. aKIUI0 Ha YIJIEKHUC-| TPOJIe crocoba pelie- MEeTeHTHOCTh | YEeCKOM 35.ynp.7

Tl Ta3. YMeTb J0-| HUS B OOIIEHWHM U | HAIpaB-
Ka3plBaTh xapakrep| KoMMyHuKaTHBHBIE: | COTpYIHUYE- | JEHHOCTH
OKCHJIa, 3allMChIBaTh| KOHTPOJUPYIOT  JIel-| CTBE co
ypaBHEHUs peak-| ctBue mapTtHepa. Pe- cBepcTHHKa-

IUH, XapakTepusy-| ryJassTHBHbIE: MH.

FOIIUX pa3IuyarT Crocod W

CBOWMCTBA  KHCJOT-| Pe3yibTaT JCHCTBUSA

HBIX okcuoB.| Ilo3HaBaTeabHbIE:

3HaThb CBOMCTBA | BIQJCIOT OOIIUM TMpH-




erJ'IBHOfI KHCJIOTBI.

€MOM PCUICHUA 3a1a4

YmMmers  cocraBiaTh| KoMMyHUKaTHBHBIE:
ypaBHEHUS peak-| JOroBapuBaoTCA 0
LW, XapakTepu3y-| COBMECTHOM JESTEIIb-
IOIUX  TMpeBpailie-| HOCTH, MPUXOIAT K
HUE KapOOHATOB B| OOIIEMY PEIICHUIO
rUAPOKapOOHATHl U

o0OpaTHo, MPOBO-

JUTh KaueCTBEHHYIO

peakuuo Ha Kap-

OOHAT-HOHBI.

42 Hucrpykrax no Th. IIpakru- YMers nonydyate u| PeryasiTuBHbIe: Pa3BuBath Vpok De- §36
yeckass padora Ne 6 . Iloay- coOupaTh OKCHUJ YI-| OCYIIECTBISIOT  TO- | yMEHUS  Olle- p p ,IOBTOPU
yeHue okcuaa yruaepoaa(lV) nepona(IV) B nabo-| maroBelii  KOHTPOJIb | HUBATh CHTY- 1%);1:2:;1_?1- Tb § 34
U H3y4YeHHEe ero CBOICTB. paTopuu M JOKa3bl-| [0 pe3yJbTaTy alyIo | ore- KyM
PacnozHaBanne xkap0OoHaTOB. BaTh Hainuuue JaH-| [lo3HaBaTeldbHbIE: paTUBHO MpH-

HOTO Tras3a. YMETb| CTPOSAT pPEUYEBOE BBHI- | HUMAaTb  pe-
pacrno3HaBaTh COJIM| CKa3bIBaHME B YCTHOMW | IIEHHE, HaXo-
YTOJbHON KHUCIOTHI. | U MMCbMEHHOH (opMe | TUTh azeK-
KommyHnukarus- BaTHbIE  CIIO-
HbIE: coObl  B3am-
YUUTBHIBAIOT ~ pa3HbI€ | MOACUCTBUS C
MHEHHUS U CTPEMSTCS | OJHOKIIACCHHU-
K KOOpJIMHAIlMU pa3- | KaMu BO
JUYHBIX TIO3UIUMH B | BpeMsl MpOBe-
COTPYJIHUYECTBE JNeHUsl  Tpak-
TUYECKOU pa-
0O0THI.

43 Kpemuuii u ero coeanHeHwusl. 3HaTHL cBoiictBa| Ilo3HaBaTebHBIC: PasBuBath Ypok ot-| §37,
KpEMHUS, OKCHJa| BBIOMpAlOT  HamOoJjee yMEHUsl Ole- | KPbITUs yop. 3,
kpemHuA(IV), mpu-| 3¢deKkTuBHBIE CIIOCO- HUBATh CHUTY- | HOBOTO TECTO-
yuHy pas3nuuus ¢u-| Obl pemieHus 3ajad, aluio M OIle- | 3HAHUS BbIE 3a-
3UYECKUX  CBOMCTB| KOHTPOJMPYIOT M Olie PaTUBHO IIpH- JaHUsI.
BBICIIINX OKCHJIOB| HUBAIOT MPOIIECC U pE-{ HUMATh  pe- § 38,




yrilepofa M KpeM-| 3yJbTaT JeSITEIbHOCTH | LIEHHEe, Haxo- ymp.
HUSA. YMETh COCTaB-| UCHOJIB3YIOT IIOUCK JUTh azieK-
JATh YpaBHEHUS XU-| HE0OXOAMMOHM HH(pOp- BaTHbIE  CIIO-
MHUYECKUX PEaKIHii,| MAI[MK JJIsi BBIMOJHE- COObI  B3au-
XapaKTepU3yIOIUX | HUS y4eOHBIX 3a/laHuM| MOAEHCTBUS ¢
CBOMCTBa KpEMHHUS,| C HCII0JIb30BAHNEM OJIHOKJIACCHU-
oKcHJa KpeM-| yueOHOH JInTepaTypbl,| KaMH BO
nusi(1V).3uarp BIAJCIOT OOIIMM MpU- BpeMsl TpOBe-
CBOWCTBAa KpEMHME-| €EMOM pelIeHus 3aa4 | JeHUs caMo-
BOM KHCIOTHI, Ka-| KoMMyHuKaTHBHBIE: | CTOSTCIBHON
YECTBEHHYIO  pE€ak-| JOroBapUBalOTCA O | pabOTBHI.
LU0 Ha CWIMKAThL.| paclpeacieHuu
YMeTh  cocTaBiATh| GYHKIUN U poyieid B
YPaBHEHHUS XHMHUE-| COBMECTHOM JIEATENb-
CKUX peakKlMi, Xa-| HOCTH YUUTHIBAIOT
paKkTepU3yIOIINX pa3Hble MHEHHUS W
CBOMCTBA KpEMHHE-| CTPEMATCA K KOOpAM-
BOM KHUCJIOTBl M €€| Hauuu Pa3IMYHbIX
COJIEH. MO3HULUI B COTPYIHHU-
4ecTBE  JIOroBapHBa-
I0TCA O COBMECTHOU
NEATENIBHOCTH  T10A
PYKOBOJACTBOM  y4H-
TEJS
44 KpemHueBas KucioTa u €e COJH. YMmers  npumeHsTh| PeryjasiTuBHbIE: Pa3BuBath Ypok ort- | §38,
Crexno. llemeHT. TEOpEeTHUYECKHe 3Ha-| OCyIIECTBISIOT IO- | yMEHUS  OLle- | KPBITHS yIp
HUS HA MPAKTHKE,| IIaroBblii  KOHTPOJb | HUBATh CHUTY- | HOBOTO 3,1I0BTOD
OOBSCHATH  pPE3yib-| MO Pe3yabTaTy alIl0 M Olle- | 3HaHUus UTh §
TaTel  NpoBoAUMBIX | [lo3HABaTe bHBbIE: paTUBHO MpH- 37,38

OIIBITOB

CTpodT pedeBoe BbI-
CKa3blBaHUE B YCTHOM
Y IUCbMEHHOU (hopme
KommyHukaTus-

HEIE: VYun-

HUMATh pe-
IIIEHHEe, Haxo-
JIATh ajeK-
BaTHBIC CIIO-
COOBI B3au-




THIBAIOT pa3HbIE MHeE-
HHUS U CTpeMATCS K
KOOPAUHALINKI pas-
JIMYHBIX IIO3UIHUNA B

MOJIECTBUS C
OJHOKJIACCHH-

KaMH BO
BpeMsi TpOBe-

COTPY/ZHUYECTBE JICHUs  IpaK-
THUYECKOM pa-
OOTHI.
45 O6o6menne mo Tteme «Hewme- 3HaThb cTpoeHue| PeryasiTuBHbIe: ®opmupoBats | Ypok pas- | IToxaro-
TaJJIbI». aTOMOB HEeMeTal-| BHOCAT HEO0OXOJUMble| LIEJ0CTHOE BUBAIOLIE- | TOBUTHCSA
JI0B, U3MEHEHUE| KOPPEKTUBBl B €l MUpOBO33pe- |Tr0  KOH- | K  KOH-
CBOWCTB  IPOCTBIX| CTBHE IIOCIE €ro 3a- HUe, COOTBET- | TPOJIs TPOJIb-
BELIECTB  HEMETaJl-| BEPILIEHUs Ha OCHOBE CTBYIOIIEE HOM pa-
JOB M HX COEJIUHE-| ero ydera CJeJIaHHBIX| COBPEMEHHO- 6ote 1O
HUW B 3aBUCHUMOCTH | OIIHOOK. [Mo3naBa-{ My  ypOBHIO TeEME
OT 3apsaga  AIpa| TeJibHbIE: pa3BUTHSA «Hewme-
aTOMOB HEMeTaJl-| CTPOAT PpPEYEeBOE BbI-| HAYKH, u TaJlIbI
J0B. YMeThb 0OBsC-| CKa3blBaHHE B YCTHOH KOMMYHMKa-
HATh CBOWCTBAa He-| U MUCbMEHHOU (popMe | TUBHYIO KOM-
METAUIOB U uX c0-| KoMMyHHKaTHBHBIE: | IETEHTHOCTH B
€IMHEHUH B CBETE| KOPPEKTUPYIOT Jel- | oOmeHun U
NpeJCTaBIeHUH 00| CTBUS MapTHEpa COTpYyJHHUYE-
OKHUCJIUTEIBHO- CTBE co
BOCCTaHOBUTEIBHBIX CBEpCTHUKAMHU
peakuusx ¢ dJeK- B IIpolecce
TPOJIUTHUECKOM yueOHOHl nes-
JICCOLIMAIIH. TEJIbHOCTH.
46 KonTposbnasi padora Ne2 mo YMeTs  ucnoinb3o-| PeryasiTuBHbIe: ®opmupoBath | Ypok paz- | §12-38
Teme «Hemeraibiy. BaTb  NPHUOOPETEH-| OCYIIECTBISAIOT  IO- | OTBETCTBEH- BUBAIOIIE- | MOBTO-
HbIE 3HAHUS. LIaroBeli M HWTOrO- | HOE OTHOLIE- | TO  KOH- | pUTh
BBII KOHTPOJIb IO p€- | HUE K Yyd4e- | TpOjs

3yJIbTaTy

HHUIO, TOTOB-
HOCTb H CIIO-
COOHOCTB K
caMopa3BH-




THIO KN CaMO-

00pa30oBaHUIO.
Ma 7. O6mmue cBoiictBa MerasioB (14 u)

47 [Tonoxxenue meramioB B nepuo- | 1 YMers  npuMeHsTh| PeryasiTuBHble: ®opmupoBath | Ypok ot1- | §39,
JTUYECKOU CHUCTEeME XMMHYECKUX 3HaHHUA O METaUIU-| IPUHUMAIOT U COXpa- | LIEJOCTHOE KPBITUSA yop. 4,
anementoB .M. Menneneesa. YECKOM CBA3M JUIsl| HAIOT Y4eOHYIO 3a/a- | MUPOBO33pe- | HOBOIO TECTO-
OO0mue ¢uznueckue cBOCTBA pazpsicHeHus1 (GU3M-| 4y, MJIAHUPYIOT CBOU | HME, COOTBET- | 3HAHUS BbIE 3a-
METAJLIIOB. YECKUX CBOMCTB Me-| JCHCTBUS B COOTBET- | CTBYIOILEE JIaHWS;

TaJJIOB. CTBUU C TMOCTaBJICH- | COBPEMEHHO-
HOM 3aJa4edl U ycJio- | My  YPOBHIO
BUSIMU €€ peann3alui | pa3BUTUA
IIo3naBaTenbHbBIE: HayKH.
UCTIONB3YIOT 3HAaKOBO
— CUMBOJINYECKUE
CpelcTBa
KommyHukarus-

HbIE:
apryMEeHTHUPYIOT
CBOIO IO3MILIHIO U KO-
OpAVHUPYIOT €€ C MOo-
3ULMM TIAPTHEPOB B
COTPYJIHUYECTBE
ONPEACIAIOT  CBOKO
JUYHYI0  TIO3MIIHUIO,
anekBaTHyto nudde-
PEHIIMPOBAaHHYIO ca-
MOOLIEHKY CBOMX
yCIIEXOB B y4yeOe

48 Mertamisl B mpupoge u obmwue | 1 Ymers  00BACHATH| PeryiasiTuBHbIE: ®opmupoBath | Ypok ot- | §40,
CIOCOOBI UX MOJIYYEHUSI. CHOCOObl  TOJyYe-| YYUTHIBAIOT MPABUJIO B| LIEIOCTHOE KpBITUSA ymp. 3.

HUS  METaJUIOB  C| IUIAHMPOBAaHUM M KOH-{ MHUPOBO33pE- | HOBOIO

TOYKH 3peHusi| Tpojie crocoba JAei-{ Hue, COOTBET- | 3HAHUS

MIpeJICTaBICHU 00| CTBUS CTBYIOIIIEE




OKHCIINTCIBHO-

BOCCTaAaHOBHUTCIIBbHBIX

Imponeccax.

Ilo3naBaTenbHbIE:

HCIOJIB3YIOT TTOWCK
HeoOxoauMoi HHGOP-
Maluu ISl BBITIOJTHE
HUS Y4eOHBIX 3aJlaHHl]

COBPEMEHHO-
My  YPOBHIO
pa3BUTHA
HayKH, u
KOMMYHHKa-

c WCIOJIb30BAaHUEM TUBHYIO KOM-
y4eOHOI TUTEepaTyphl | METEHTHOCTH B
KoMmyHuKaTHBHBIE: | OOIIEHUN U
YYUTBIBAIOT ~ pPa3HbIC | COTPYIHHYEC-
MHEHHUS U CTPEMSTCS | CTBE co
K KOOpJAWHAIIMH pPa3- | CBEPCTHUKAMHU
JIMYHBIX TO3ULINI B rporecce
yueOHoi pes-
TEJHHOCTH.

49 OO0mue XuMUYECKHE CBOICTBa YMeTs 1noabp30BaTh-| PeryisiTuBHbBIE: ®opmupoBats | Ypok oT- | §41,
METAJIJIOB: PEaKIUU C HeMeTall- C  DJICKTPOXHMHYE-| TIOCTAHOBKA y4YEOHOH IEIOCTHOE KPBITHS yIp.
JamMH, KUCIOTaMu, colisiMu. Boc- CKUM pSAIOM| 3a1a4yll Ha OCHOBE CO-| MHPOBO33pe- | HOBOTO
CTaHOBHTEJbHBIC CBOMCTBA Me- HaIpsDKSHUN Me-| OTHECEHUs TOTr0, 4YTO HUE, COOTBET- | 3HAHHS
TAIOB.  DJEKTPOXUMUYECKUI TaJJIOB, COCTAaBJISTh| U3BECTHO M YCBOEHO , CTBYIOIIIEE
PAI HATIPSHKCHUH METaJLIOB. YpaBHCHHSI XUMHYE-| U TOTO, YTO €Il HEeHU3- COBPEMEHHO-

CKHUX pEaKIIMi, Xa-| BeCTHO My  YPOBHIO
paKTePHU3YIOIINX Ilo3HaBaTenbHbBIE: pa3BHTHSA
CBOMCTBa METAJJIOB, | BBIIBIKEHUE THUIIOTE3, HAYKH.

U  OOBICHATH CBOMU-

CTBA METAJIOB
MpeCTaBIIe-
OKHUCIIH-

CBETE
HUL 00
TEJIBLHO-

B

BOCCTAaHOBHUTCIIbHBIX

mporeccax.

HX O0O0OCHOBaHUE, I0-
Ka3aTelIbCTBO

KoMMyHuKaTUBHBIE:
YYaCTBYIOT B KOJIJIEK-
THUBHOM  OOCYKJIEHUH
mpoOyieM, TPOSBIISIOT
aKTHUBHOCTh BO B3aH-
MOACHCTBUU I pe-
IIEHUSI  KOMMYHHKa-
TUBHBIX W II03HaBa-

TCIBbHBIX 3aaa4,




bopMuUpYIOT  yMeHUs
WCIIO0Ib30BaTh 3HAHUS

B OBITY
50 CmiaBbl. 3HaTh COCTaB u| PeryasituBHble: dopmupoBath | Ypok 00- §42

CTpOCHHE CILJIaBOB,| IIOCTAHOBKA y4eOHOH LEIOCTHOE IeMEeTO- pr’ )
OTINYHNE CIUIABOB| 33/1a4l Ha OCHOBE CO- MHPOBO33pe- | JOJIOTH-
oT METAJIJIOB. | OTHECEHUSI TOrO, 4YTO HUE, COOTBET- | YECKOU
YMeTb  OOBSCHSTB,| U3BECTHO M YCBOEHO ,| CTBYIOIIEE Harpas-
Mo4YeMy B TEXHHMKE| U TOTO, YTO €Ile HEU3- COBPEMEHHO- | JIEHHOCTHU
IIMPOKO  HCHOJB3Y-| BECTHO My  YPOBHIO
10T CILIaBbI. IMo3naBarenbHbIe: pa3BUTHSA

BBIJIBM)KCHUE THIIOTE3, HAYKH.

uX O00OCHOBaHHE, [0

Ka3aTeJIbCTBO

KoMMyHuKaTUBHBIE:

YYaCTBYIOT B KOJIJICK-

TUBHOM  OOCYXJEHHH

npo0sieM, MPOSBIIAIOT

aKTUBHOCTh BO B3aM-

MOJICUCTBUHA [JISL  Pe-

HIEHUST ~ KOMMYHHUKa-

TUBHBIX W TIO3HAaBa-

TENbHBIX 33/1a4;

dbopMupyroT yMeHUS

UCIOJIb30BATh 3HAHUS

B OBITY

51 [[{enounble MeTaNIBI. YmMmeTp  xapakTepu-| PeryjasiTuBHbIE: ®opmupoBath | Ypok oT- | § 43 (70

30BaTh  IIEJIOYHBIE| INIAHUPYIOT CBOU | OTBETCTBEH- KPBITHS c. 153),
METaJuIbl Ha OCHOBA-| JICWCTBUS B CBA3M C | HOE OTHOLIE- | HOBBIX yop. 1,
HUY UX TIOJOKCHUS B| TIOCTABICHHOW 3ala- | HU€ K Yy4e- | 3HaHWH 3 Tecto-
NEPUOINYECKON Tab-| 4yeil M YCIOBHSIMU €€ | HUIO, T'OTOB- BblE 3a-
JUIE W CTPOEHUSs| pelleHus, YYUTHIBAIOT | HOCTh U CIIO- TaHUs

aTOMOB, COCTaBJISITh
ypaBHEHUs peaxk-

IpaBHuJIO B IUIAHUPO-

BaHMM M KOHTPOJIC

COOHOCTh K
camoo0pa3o-




Ui, XapakTepusy-| crnoco0a perieHus BaHUIO.
FOIIHX cpoiictBa| Ilo3HaBaTe/IbHBIE:
LIEJIOYHBIX ~ MeTajl-| CTaBiIT U (popmyiu-
JOB, U OOBICHATH| PYIOT
UX B CBETE€ Mpej-| UeJd U MpoOsIeMsl
CTaBJICHUI 00| ypoka  HCHOJB3YIOT
UIEKTPOIUTUYECKON | MOUCK HEeOoOXOAUMOM
JUCCOLMAlU 1| uHpOpMaLuu JUTS
OKHUCJIUTEIBHO- BBINIOJIHEHUST  y4el-
BOCCTAHOBUTEJBHBIX | HBIX 3aJaHUMl C HC-
mpoueccax. I0JIb30BaHUEM  yuel-
HOM JINTEepaTyphl
KommyHnukarus-
HbIE:
aZleKBaTHO  MCIIOJIb-
3YIOT DPEUYEBBIE Cpe-
cTBa s 3PPEeKTHB-
HOTO pEUIeHUs] KOM-
MYHUKATHBHBIX 3a/1a4
YUHUTBIBAIOT  pa3HbIE
MHEHHSI U CTPEMSATCS
K KOOpAWHAIUU pa3-
JIMYHBIX IIO3UIAHA B
COTPYAHUYECTBE
52 [I{er0uHO3EMENBHBIE METAILIBI U YMers Xxapakrepu-| PeryasitTuBHble: ®opmupoBath | Ypok ot- | §44,

WX COECUHEHUS. 30BaTh 3JIEMEHTHI | TUTAHUPYIOT CBOM | LIEJIOCTHOE KpBITHS yop. 3,
[TA-rpynnel Ha oOc-| AEMCTBUS B CBSI3U C | MUPOBO33pe- HOBBIX TECTO-
HOBaHMM UX II0JIO-| IOCTaBJIEHHOW 3a/a- | HU€, COOTBET- | 3HAHUU BBIE 3a-
JKEHUs B IIEpUOJUYE-| Ye U YCIOBUSIMHU €€ | CTBYIOLLEE JaHUs;
CKOll  Talbnuie  ¥| peleHus, YIUThIBAIOT | COBPEMEHHO- § 45,
CTPOEHHsS  aTOMOB.| IIPABWJIO B IUIAHUPO- | My  YPOBHIO yup. 4,
YMeTh  COCTaBJIATH| BAHUM M KOHTPOJIE | pa3BUTHUSA TECTOBOE
ypaBHEHUS peak-| crocoba peneHus HayKH, u 3a/laHue
nui, xapakrepusy-| Ilo3HaBaTesnbHbIE: KOMMYHHMKa-




FOIIUX CBOMCTBA
KaIbUSI U €ro Cco-
eINHEHHH, U 00Bb-

CTaBIT U (OpMyIU-

pyIoT
Heal W MpoOJIeMbl

TUBHYIO KOM-
[IETEHTHOCTh B
oO01eHnn u

SCHATb MX B CBETE| ypOKa  HCIIOJIb3YIOT | COTpYAHHUYE-
IpEeICTaBICHUH 00| MOMCK HEOOXOQUMOH | cTBe co
ANIEKTPOIUTUYECKON | HH(pOpMaAU JUIA | B3pOCJIBIMU U
JUCCOLMALUU Y| BBIIOJIHEHUST  y4eO- | CBEpCTHUKA-
OKHUCJIUTEIBHO- HBIX 3aJaHuil C HC- | MU.
BOCCTAHOBUTEJIbHBIX | [TOJIb30BAaHUEM Yy4eO-
mpoueccax.  3HaTh| HOM JUTEpaTyphl
KauecTBEHHYI0  pe-| KommyHukaTus-
aKLUMI0O Ha  HOHBI| HbIE:
KaJIblUsA.3HAaTh, YE€M| aicKBaTHO  MCIIOJIb-
o0yclloBJIEHa JKECT-| 3yIOT pEYEBBbIE Cpel-
KOCTb BOJABI. YMeTh| cTBa A1 3 (eKTuB-
pPa3bACHATH  CIIOCO-| HOTO pEILIEHUS KOM-
ObI yCTpaHEHMs| MyHUKaTUBHBIX 3a7ad
KECTKOCTU BOJIBI. YUUTBHIBAIOT ~ pa3HbIe
MHEHUSI U CTpEeMsTCS
K KOOpJIMHAIMU pa3-
JIMYHBIX IIO3UIHUHA B
COTPYJHUYECTBE
53 BaxkHeliue coeaVMHEHUS Kallb- 3HaTb  KauecTBeH-| PeryjsiTuBHbIE: ®opmuposats | Ypok pa3- | § 45ctp
s, JKecTKoCTh BOJIBI. HYI0O PEaKIHi0 Ha| IUIAHUPYIOT CBOH | IIEJIOCTHOE BuBatonie- | 159-163
HOHBI Kallb-| ACUCTBUSI B CBA3M C | MUPOBO33pe- | TIo  KOH- | ynp 4,5
11s1.3HAT, 9YeM | TIOCTABIICHHOW 3ajla- | HAE, COOTBET- | TPOJIS ctp 163
o0OycroByieHa >KECT-| 4ell U YCJIOBHUSIMH €€ | CTBYIOIIIEE TECT.
KOCTh BOJBI. YMETh| PELIeHUs, YIUTHIBAIOT | COBPEMEHHO- [ToBTO-
pPa3bpACHATH  CIIOCO-| MPaBWJIO B IUIAHUPO- | My  YPOBHIO pUTH
OBl yCTpaHEeHUs | BAHUM M KOHTPOJIE | pa3BUTHUSA
KECTKOCTU BOJBI crioco0a pereHus HayKH, u § 44
Ilo3naBaTte/bHbBIE: KOMMYHHKa-

CTaBIT U (HopMyIH-
pYIOT

TUBHYIO KOM-
IIETEHTHOCTh B




Heau W MpoOJIeMbl

oO01eHnn u

ypoOKa  HUCIOJIB3YIOT | COTpYJIHUYE-
MOMCK HEOOXOJUMOH | CTBE co
nHdopManuu JUTSL | B3POCJBIMH U
BBIMOJIHEHHUs]  y4eO- | CBepCTHHKA-
HBIX 3aJaHUl C HC- | MU.
M0JIb30BaHUEM Yy4eO-
HOM JINTEepaTyphl
KommyHnukarus-
HbIE:
aJ€KBaTHO  MCHOJIb-
3YIOT pEueBble cpe-
ctBa s 3P(HEKTUB-
HOTO pEIICHUS KOM-
MYHUKATUBHBIX 3a/1a4
YUUTHIBAIOT  pa3HbIe
MHEHHUSI U CTPEMSTCS
K KOOpJWHAIMU pa3-
JIMYHBIX IIO3UIAHA B
COTPYAHUYECTBE
54 ATOMUHUM. YMmers  cocTaBiATh| PeryjasiTuBHbIE: ®opmupoBath | Ypok oT- | §46ymp.
YpaBHEHUS XHUMUYE-| IJIAHUPYIOT CBOM | IIEJIOCTHOE KPBITHS 1 Tecro-
CKMX peaKklMil, Xa-| ACHCTBUS C IMOCTaB- | MUPOBO33pE- | HOBBIX BbIE 3a-
PAKTEPU3YIOIINX JEHHOW 3aJadyell W | HUe, COOTBET- | 3HAHUU JTaHUS
o0rue CBOMCTBa| YCIOBUSIMU €€ pelle- | CTBYIOLIEE
ATIOMUHHUSI, OOBSIC-| HUS, OIEHUBAIOT TMpa- | COBPEMEHHO-
HATb OTH PEAKLMH| BUWJIBHOCTh BBINIOJIHE- | My  YPOBHIO
B CBETE TIPEJACTaB-| HUS JECHCTBUS pa3BUTHSA
neHuit 06 oxucnu-| [lo3HaBarejbHbIE: HAyKH, u
TEJIbHO- CaMOCTOSITENIbHO BBI- | KOMMYHHKa-

BOCCTAHOBUTEIBHBIX
mporeccax.

JensioT U hopMyiu-
PYIOT  TIO3HaBaTEJb-
HYIO IIellb, MCIOJb-
3yIOT OOIIME MPHUEMBI

TUBHYIO KOM-
IIETEHTHOCTH B
o0IeHnn U
COTPYAHUYE-




peleHus 3a1a4 CTBE co
KommyHuKaTHB- CBEPCTHUKAMH
HbIE: B TIpoliecce
JIOMyCKAalOT BO3MOX- | yueOHOH nes-
HOCTh Pa3JIMYHBIX TO- | TEJILHOCTH.
YeK 3peHUus, B TOM
qrcie HE COBIAJAr0-
IIMX C UX COOCTBEH-
HOW U OPHCHTUPYIOT-
Csl HA TIO3UIUIO MapT-
Hepa B OOMmIEHWH U
B3aMMO/ICHCTBUU
55 AMGPOTEpPHOCTh OKCHIA U TH- VYMmers  noka3biBaTh| PeryiasiTuBHbIE: ®opmupoBath | YpoK OT- 547
POKCHIA ATFOMUHUS. aM(pOTepHBIN Xa- | TUTAHUPYIOT CBOM | IICJIOCTHOE KPBITHS ynp’ 4
paKTep COEJAMHEHWsI,| ICHCTBUS C IIOCTaB- | MUPOBO33pEe- | HOBBIX
COCTaBJIATh ypaBHE-| JICHHOM 3aJayeldl M | HU€, COOTBET- | 3HAHMI
HUS  COOTBETCTBY-| YCIOBUSIMH €€ pellle- | CTBYIOIIEe
IOMUX XWUMHYECKHX | HUS, OICHUBAIOT IIPa- | COBPEMEHHO-
peakuuii u 0O0BSIC-| BUWJIBHOCTh BBITIONHE- | My  YPOBHIO
HATh WX B CBETE| HUS ACUCTBHS pa3BHTHSA
npenacrasiaeHnii 00| [o3HaBaTebHBIE: HaYyKH, u
ANEKTPOJIUTUICCKON | CAMOCTOSITEIIEHO BBI- | KOMMYHHUKA-
JTUCCOLIAIUH. JIeNnaioT U (GOopMyNnH- | TUBHYIO KOM-

PYIOT  TTO3HaBaTEIIb-
HYIO Iellb, HCIOJb-
3yIOT OOIIME TPUEMBI
pelieHus 3a1a4d
KommyHukarus-
HbIE:

JOITYCKAIOT BO3MOX-
HOCTh Pa3JIMYHBIX TO-
YeK 3peHHus, B TOM
Yyycle HE COBMaAalo-
MIUX C UX COOCTBEH-

TIICTCHTHOCTH B
o0IIeHNH |
COTpYAHUYE-
CTBE co
CBEPCTHUKAMHU
B mporiecce
yaeOHOU jes-
TEJILHOCTH.




HOW W OPUCHTUPYIOT-
Csl HA TIO3UIUIO MapT-
Hepa B OOImEHWH U

B3aMMOJICVICTBUH
56 Keneso. 3HaTh cTtpoeHue| PeryasiTuBHble: dopmupo- Ypok ot-| §48,

atoma xenesa, ¢u-| I[lnanupyror CBOM | BaTb LIEJIOCT- | KPBITUSA yop. 2,
3UYECKUE W XHMMHU-| JCHCTBUA C IIOCTaB- | HOE MHUPOBO3- | HOBBIX TECTO-
YECKUE CBOWCTBA| JICHHOM 3aJayed | | 3pe€HUE, COOT- | 3HAHHUI BbIE 3a-
xKenesa. YMeTh | ycIoBUSAMH €€ pelle- | BETCTBYIOIEE JaHus
pa3bsACHATH  CBOW-| HUA, OLEHUBAIOT IIpa- | COBPEMEHHO-
CTBa JK€Jie3a B CBETE| BUJIBHOCTh BBINOJHE- | My  YPOBHIO
MpeICTaBICHU 00| Hus AeHCTBUS pa3BUTUA
OKHCIIUTENBHO- Ilo3naBaTenbHbIE: HayKH, u
BOCCTAaHOBUTENbHBIX | CaMOCTOATENBHO BbI- | KOMMYHHUKa-
mpoueccax W 3JeK-| AeNsoT U (HOpMyNnH- | THBHYIO KOM-
TPOIUTUYECKOM PYIOT  TIO3HaBaTejb- | IETEHTHOCTDH B
JUCCOLUALINH. HYIO 1leJlb, HCIHOJb- | OOUIEHUH U

3yI0T OOlIMe MPUEMBI | COTPYAHHUYE-

peleHus 3aaad CTBE co

KommyHnukarus- CBEPCTHUKAMHU

HbIE: B IIpolecce

JlomyckaioT BO3MOX- | yueOHOU jes-

HOCTb Pa3JIMYHBIX TO- | TEIBHOCTH.

YeK 3peHus, B TOM

4lClie HE COBIAJNAI0-

IUX C UX COOCTBEH-

HOMU.

57 CoenuHenus xKemesa U HX 3HaTh CBOMCTBa cO-| PeryJsiTuBHBIE: dopmuposath | Ypok 00- | §49,
CBOWCTBA:: OKCHUIbI, THIPOKCH- enuaenuit  Fe(Il) wu| Ilmanupyror CBOM | LIEJIOCTHOE LEMETO- yop. 3,
ael u comu okeneza(Il m 1), Fe(Ill). Ymerp co-| geiicTBUs € MOCTaB- | MUPOBO33pe- | JOJIOTH- TECTO-
Koppo3uss metannoB u cnoco- CTaBJIATh YPABHEHMs | JICHHOM 3ajadyell U | HUE, COOTBET- | YECKOU BBIE 3a-
OBl 3alIMTHI OT KOPPO3HUHU. COOTBETCTBYIOIIMX | YCIOBUSIMH €€ pelle- | CTBYIOLIEE Harpas- TAHUS.

peakuuii B  CBETE€| HUA, OLEHUBAIOT IIpa- | COBPEMEHHO- | JIGHHOCTHU

MpeACTaBICHUN 00

BUJIBHOCTH BBIIIOJIHEC-

My  YPOBHIO




ANEKTPOJIUTUYECKON | HUSL ACHCTBUS pa3BUTUA
JUCCOLMAUN u| Ilo3naBaresibHbIE: HayKH, KOM-
OKHUCJIUTEIBHO- CaMOCTOSATENbHO BBI- | MyHHUKATHB-
BOCCTAHOBUTENBHBIX | JENSAIOT M (QOpMyNIHU- | HyI0  KOMIIe-
nporeccax. pPYIOT  TO3HaBaTeb- | TCHTHOCTh B
HYIO T[ellb, WCIONb- | OOIEHUU |
3yI0T OOlIMe MPUEMBI | COTPYAHHUYE-
pelieHus 3a1a4y CTBE co
KommyHukaTus- CBEPCTHUKAMHU
HbIE: U B3pOCIBIMHU.
JlomyckaroT BO3MOXK-
HOCTb PA3JIMYHBIX TO-
YeK 3peHus, B TOM
YlCclie HE COBIAJAI0-
X C UX COOCTBEH-
HOMU.

58 Hucrpykrax no Th. Ilpakru- YMers  npuMeHAThH| PeryasiTuBHbIe: PasBuBarh Ypok pe- | mOBTO-
yeckasi pab6ora 7 . Peumenue TeopeTuueckre 3Ha-| OCYIIECTBISIIOT  TO- | yMEHUsA  oIe- | GJIeKCcuu — | puth  §
IKCIEPUMEHTAJBHBIX 33124 HUS HAa TMPaKTUKE,| IIaroBbli  KOHTPOJb | HUBaTh CUTY- | IPAKTHU- 49
no Tteme «MeTa/iibl M HX OOBSACHATH  HAONIO-| MO PE3yabTaTy alyIo0 U ome- | KyM
COCTUHECHHUSD. neHuss U pesynbra-| [lo3HaBaTeabHbIE: paTUBHO IIpH-

TBI npoBoAUMBIX | CTpOAT peueBoe BbI- | HUMATh pe-
OMBITOB, XapaKTEpH-| CKa3blBAHUE B YCTHOH | LIEHUE, HAXO-
30BaTh YCIIOBUSl Te-| U MUCbMEHHOU (hopMe | TUTh aJeK-
yeHust peakuuii 10| KommyHukaTus- BaTHBIE  CIIO-
KOHIIa B pPacTBOpax| Hble: coObl  B3aW-
IJIEKTPOJIUTOB. Y4uTBIBalOT pa3Hble | MOAECUCTBUS C
MHEHHUSI U CTPEeMATCS | OJHOKJIACCHU-
K KOOpJIMHAIMU pa3- | KaMu BO
JUYHBIX TIO3ULIMI B | BpeMs IMpOBe-
COTPYJIHUYECTBE JIeHUsl  Tpak-
THUYECKOM pa-

OOTBHI.

59 O6006mamuil  ypok Mo Teme 0606mmTs 3HaHMs| PeryjasiTuBHbIE: ®opmupoBate | Ypok pas- | ITosTo-




«MeTtaabby o remMe «Metamnel» | BHOocAT — HeoOXoau- | LeJI0CTHOE BUBAIOIIE- | PUTh
Mbl€ KOPPEKTHBBl B | MUPOBO33pe- | IO  KOH- | TEMY
NeiCTBHE TMOCNIE €ro | Hue, COOTBET- | TPOJIs «Merain-
3aBEpUICHMS] HA OCHO- | CTBYIOLIEE JIBDY.

BE€ €ro M y4yeTa Xapak- | COBpeMEHHO- [Toaro-
Tepa CHEJIAaHHBIX | My  YPOBHIO TOBUTHCS
OIIMO0K pa3BUTHUA K  KOH-
KommyHnukarus- HayKH, KOM- TPOJIb-
Hble: KOHTPOJUPYIOT | MyHHKATHB- HOM pa-
JIeCTBUS TTapTHEPA HYI0O  KOMIIe- oorte.

TEHTHOCTh B

o0meHun  u

COTpYyIHUYE-

CTBE co

CBEPCTHUKAMHU

U B3pOCIBIMU.

60 1 YMmerb HCIIOJIB30-| PeryjassiTuBHbie: ®opmupoBars | Ypok pas3- | Ilosro-
Koutpoasnas pa6ora Ne3 mo BaThb  MPHOOPETEH-| OCYIIECTBISIOT HTO- | OTBETCTBEH- BUBAKONIE- | PUTh
Teme «OO0mme cBoiicTBA Me- HbIE 3HAHUS. TOBBI M TOLIArOBBIA | HOE OTHOLIE- | TO  KOH- | TEMY
TAJJIOB» KOHTPOJb IO pe3ylb- | HUE K Yde- | TpoJs «Meran-

Tary HUIO, TOTOB- JIBI».
Ilo3naBartenbHbIE: HOCTb M CIIO-
CTPOAT B MUCBMEHHOW | COOHOCTh K
dbopwme. caMopa3BH-
THIO U CaMo-
00pa3oBaHMIO.
Paznen 3. KpaTkuii 0030p BaxKHelIIMX opraHnyeckux BemecTs (84)

61 Crtpoenue opranuueckux Be- |1 3HaTh MOHATHS «Op-| PeryasiTuBHbIE: ®opmupoBats | Ypok oT- | §51,
miectB. I'omonoruss u  u3ome- TraHU4YecKass XUMHS», | IUIaHUPYIOT CBOM | POCCHMCKYIO KpBITHSA yop. 6,
pusi. VcTouHuku yrieBoaopo- «OpraHuvecKhe Be-| JACUCTBUS B COOTBET- | TPAXJAaHCKYIO | HOBBIX TECTO-
JIOB: TIPUPOJHBIA Ta3, HEQPTH, LIECTBA», «YIJIEBO-| CTBUM C IIOCTaBJIECH- | HAECHTHY- 3HaHUI BbIE 3a-
yTOJlb. JOpPOIIbI»,  «CTPYK-| HOM 3amauedl W ycio- | HOCTb,  MaT- JTaHUSL.
[IpenenbHble YIJ1€BOJIOPOIbI TypHBIE (OPMYIBDY. | BUSIMH €€ peaTn3alii | pUOTHU3M, § 52,




(meraH, 3TaH). 3uate ominuus op-| [lo3HaBaTeJbHBbIE: yBaXXEHUE K yop. 2.
TaHWYECKHUX BEIIECTB| CTaBAT M (opMynu- | cBoOeMy Hapo- cooOrie-
OT HEOpPraHWYECKUX.| PYIOT ULeIu U IMpo- | Ay. Bocnutsi- HUA O
YMeTb  COCTaBIIATH| OJIEMBI ypOKa; OCO- | BaTb YYBCTBO npumMe-
CTPYKTypHBIE  (Op-| 3HAHHO U MPOHU3BOJIb- | TOPAOCTH 32 HEHUU
MyJIbl IPOCTEHIIUX | HO CTPOSIT B YCTHOU M | OTEYECTBEH- MeTaHa
yTJI€BOJIOPO/IOB. NUCbMEHHOU (hopMe | HYIO HAyKY.
KommyHukarus-
Hble:
BJIaJICHHE MOHOJIOTH-
YeCKOW W Auanoruye-
CKOH popmamu peun
62 HenpenenbHble  yriieBOAOPOIBI 3HaTh CTPYKTypHble| PeryiasiTuBHbBIE: dopmupoBaTh Vpox or- | §53
(aTHIIEeH) dbopMynBl  ATHIJICHA| PA3IMYaOT CIOCOO U | TOTOBHOCTh W ’ 5
U aleTWIeHa, MX| pe3yibTaT AeHCTBHS | CIOCOOHOCTH EI;ZIBTII;I )§/np. 5 4'
¢buznveckue u xu-| [lo3HaBaTeJbHbIE: K  oOpasoBa- . ’
3HaHUI ymp. 2.

MUYECKHE CBOMCTBA,
KauecTBEHHbIE peak-
LU Ha HENpeaeib-
HbI€ YTJIEBOJOPO/IbI.
YMeTb  COCTaBIIATH
CTPYKTypHBIE  (op-
MYJIbI TOMOJIOTOB
STWJIEHa U alleTH-
JieHa,  3alMChIBaTh
YpaBHEHHUE peaKIuu
MIOJINMEPU3ALIH.
3HaTh peakIuio To-
JTMMEpU3aIH,
YMETb  COCTaBIIATH
YpaBHEHUSI DPEaKLUU
MTOJIMMEPU3ALUN.

BJIAJICIOT OOIINUM IpH-
€MOM pellIeHus 3a1a4
KommyHukaTus-
HblE:

KOHTPOJIUPYIOT ~ JI€H-
CTBUS IapTHEpa

HUIO, B TOM
quClle  CaMo-
00pa3oBaHuIo,
OCHOBBI  3KO-
JOTUYECKOTO
MBIIJICHUS.




HNmets mnpencrasie-
HHE O IIOJHUATHU-
JIeHe,  TOJMIPOIHU-
JIeHE W IOJHWBHHHUII-
XJIOpHUJIE.

63 Kucnopoaconepxaimue coenu- 3Hatb omnpezaeneHue| PeryjasiTuBHbIe: ®opmupoBath | Ypok 0OT- | §55
HeHus. CnupThl (METaHOI, STa- CIIUPTOB, o0LIyI0 | pa3IMyaroT crnocod U | OTBETCTBEH- KPBITUSA ymp.3.
HOJI, TJIMIIEPUH), bopmymy OJTHO-| pPe3yJbTaT IEHCTBHS | HOE OTHOIIE- | HOBBIX Pemuth

aTOMHBIX  CHUPTOB,| [lo3HaBaTeIbHBIE: HUE K Yyue- | 3HaHUHU 3a/1aun
¢buznonornueckoe BJIAJCIOT OOIIMM TPHU- | HUIO, TOTOB- HA TIpHU-
JeiicTBE MeTaHOJa| EMOM pEIIeHUs 3a/1ad | HOCTh U CIIO- Mecu Hu3
n sra”ona. Xapak-| KommyHukarus- coOHOCTh K nocoous
TEpU30BaTh  CBOW-| HbIE: camopa3BHU- «XUMHUSL.
CTBa OJHOATOMHBIX | JOTOBAPUBAIOTCS O | THIO. 3anau-
U MHOTOAaTOMHBIX | COBMECTHOHN JI€SATENb- HUK  C
CIIHPTOB. YMeTb| HOCTH, TPUXOMAT K «T10-
COCTaBJIATh ypaBHE-| OOIIEMY PELICHHIO MOIIHH-
HUs peakuuii, Xxa- KOMY.
PaKTEpU3YIOIINX 8—9
CBOMCTBA OJIHO- KJIaCChI».
ATOMHBIX CHHUPTOB

64 KapGoHoBbie KHCIIOTHI (YKCyC- 3Hath (opMysbl My-| PeryasiTuBHbI€: ®dopmuposath | Ypok ot1- | §56,

Has KHCJIOTa, AMHHOYKCYCHas PaBBMHON M YKCYyC-| pa3iuyaroT crnoco0d M | 1eJI0CTHOe KPBITHUS yop. 5,
KHCJIOTa, CTEapUHOBAsi M OJICH- HOW KHUCIIOT. YMETh| pe3yibTaT ICHCTBHS | MHPOBO33pe- | HOBBIX TEeCTO-
HOBasi KHCJIOTHI). CrnoxHble COCTaBIIATh ypaBHe-| [lo3HaBaTebHBIE: HHUE, COOTBET- | 3HAHUU BBIE 3a-
a¢upsl. bromornveckn BakHBIC HUS XAMHAYECKHX | BIAJICIOT OOIIMM TIpU- | CTBYIOIIEE TaHUS.
BeriecTBa. JKupsl. peakiuii, XapakTe-| eMOM PELICHHs 33Ja4 | COBPEMEHHO-

pum3yronx  obmme| KoMMyHuKaTHB- My  YpOBHIO

CBOWCTBA  KHCJIOT,| HbIE: pa3BUTHUA

Ha TIpUMepe Mypa-| KOHTPOIUPYIOT JIed- | HayKH.

BbUHOM U YKCYCHOMU
KHCJIOT. YMeTh 3a-
MUCHIBATh PEAKITHIO
sTepudUKaIIH.

CTBU MApTHEPA




3Hate  Ouosioruye-
CKYIO pOJIb >KHPOB..

65

YrneBonsl (TI10K03a).

3HaTh  MOJEKYJIAp-
HbIE bopMyIBI
IJIIOKO3bl U caxapo-
36, Ka4eCTBEHHYIO
pEaKIUl0 Ha TIJI0-
KO3y,  Ouomoruye-
CKYIO pOJIb TJIHOKO3BI
U caxaposbl, MoJie-
KYJsIpHBIE (OPMYIIbI
Kpaxmajia H LeJJIIo-
J03bl, CXOJCTBO U
paznmuuue JITUX Y-
JIEBOJIOB, Kaue-
CTBEHHYIO PEaKIIHIO
Ha Kpaxma.

PeryasituBHubie:
pas3IuyaT Crocod u
pe3ynbTaT NeUCTBUS
IIo3HaBaTenbHbBIE:
BJIQ/ICIOT OOIINM TPH-
€MOM pellIeHus 3a1a4
KommyHukaTrus-
HbIE:
JIOTOBApUBAIOTCA O
COBMECTHOU IesITelb-
HOCTH, TMPUXOJAT K
001eMy pemeHuto

dopmupo-
BaTb  IIO3Ha-
BaTENbHYIO U
uH(popManu-
OHHYIO KYJb-
Typy, B TOM
4yucjie pa3BU-
THE HaBHIKOB
CaMoCTOS-
TEJIbHOW  pa-
OOTHBI c
y4eOHBIMU
IOCOOUSMH,
KHUTaMH, J10-
CTYITHBIMH
WHCTPYMEH-
TaMd H TeX-
HUYECKUMU
cpencTBamMu
nHpopmaru-

Ypok ot-
KPBITHS
HOBBIX
3HAHUU

§57.
IToxro-
TOBHUTH
3JIEK-
TPOHHBIE
Mpe3eH-
Taluu
o mnpu-
MEHe-
HUIO
pac-
CMOT-
PEHHBIX
YIJIEBO-
JIOB.




OHHEIX TEXHO-
JIOTUH.

66 benku. Xumus u  30pOBbBE. 3HaTh cocras,| PeryasiTuBHbIe: ®opmupoBath | Ypok 00-
Buramunsl. JlexapcTBeHHbIE CBOWCTBAa M OHOJIO-| Pa3MUYaIOT CIOCOO0 M | LEIOCTHOE memeTo- | §58,
BEIIIECTBA. TMUYECKYIO pOJIb | pe3ysbTaT JeMCTBUS | MUPOBO33pe- | J10JIOTH- ymp.

AMHHOKHCIIOT u| [lo3HaBaTebHbIE: HHUE, COOTBET- | YECKOU 1—5.
O€JIKOB. Wwmerts | BIaA€0T 00IUM IIPU- | CTBYIOIIEE Harpas- IToxro-
MpECTaBICHHUE 0| eMOM pelIeHHs 33Ja4 | YPOBHIO pa3- | JEHHOCTH | TOBHUTH
¢depmentax u rop-| KommyHukaTHB- BUTHS HAyKH, JIeK-
MOHaX. HbIE: a Takke OT- TPOHHBIE
JIOTOBApUBAIOTCA O | BETCTBEHHOE Ipe3eH-
COBMECTHOHM [esTElb- | OTHOIIEHHE K TaIUH
HOCTH, MPHUXOIAT K | YUEHHIO, TIO- o TeMe
00IIeMy PEIICHHIO TOBHOCTb U «buomno-
CIOCOOHOCTh ruyecKas
K caMopa3Bu- pOJIb
THIO M CaMo- OeIKOBY.
00pa3oBaHMIO.

67 Ob6o0maromuit  ypok 1o TeMme 3HaTh cTpoeHue u| PeryiasiTuBHbBIE: ®opmupoBath | YpoK pas- | MOAro-
«Baxwneiimme OpraHuYecKHe CBOWCTBA OpraHW4e-| BHOCAT HEOOXOAMMBIE OTBETCTBEH- BUBAIOIIE- | TOBUTHCS
COEZIMHEHUS. CKMX  COEIMHEHMH.| KOPPEeKTHBBI B [€il{ HOe OTHOUIe- | TO  KOH- | K

YMeTbp  ompenensaTh| CTBHE IIOCIE €ro 3a- HHe K Yyde- | TpoJs KOHTp.pa
NPUHAIJICKHOCTh K| BEpIIEHHs] Ha OCHOBE HHUIO, T'OTOB- 6ote
OTpeIeIEHHOMY €ro ydera CACNaHHBIX HOCTh W CIIO-

Kjaccy mno Qopmyie| omuodoK. Ilo3naBa4 COGHOCTH K

BEIIECTBA, 3aIlHCHI-| TeJIbHbIE: caMopasBH-

BaTh OCHOBHBIE| CTPOAT pEYEBOE BBl THIO.

YpPaBHEHUS XHUMUYE-
CKHMX pEaKLIHI

CKa3pIBaHUE B YCTHOMH|
Y TUCBMEHHOHU (hopMme
KoMMyHuKaTUBHBIE:
KOPPEKTUPYIOT  J€il-
CTBUS IIapTHEpa




68

HToroBasi KOHTpoJbLHAsE pado-
Ta 32 KypC XMMHH OCHOBHOWM
IIKOJIBI.

Ymers
BaTh

UCTIOJIB30-
npuoOpeTén-

HBIC 3HAaHMHA.

PeryasituBHbie:
OCYILECTBJISAOT HWTO-
TOBBIM M TMOIIArOBBLIA
KOHTPOJIb MO PE3YIb-
Tary
Ilo3HaBaTeabHBIE:
CTPOSIT B MUCbMEHHOM

dbopwme.

dopMupoBaTh
OTBETCTBEH-

HOE OTHOIIIE-
HUE K Yy4e-
HUIO, TOTOB-
HOCTb U CIIO-
COOHOCTL K
caMopa3BU-

THIO U CaMo-
00pa3oBaHMIO.

Ypok pas-
BHBAIOIIIE-
To KOH-
TPOJIst




