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1.IlnanupyemMbl pe3yabTaThl

JINYHOCTHBIMHM pe3y/IbTaTAMM U3y4eHUS NpeaMeTa « XUMHUSA» SBISAIOTCA CICNYIOIINE YMEHUS:

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:

— 0CO3HaBaThb COBPEMEHHOE MHOI00o0pa3ue TUIIOB MUPOBO33PEHUs, OOLIECTBEHHBIX, PEIUTHO3HBIX, aTEUCTUUECKUX, KYIbTYPHBIX TPaJUuLUi, KOTOpbIE
OTIPEJIENIAIOT PA3HbIE OOBICHEHUS IPOUCXOISIIETO B MUPE;

— ¢ y4€TOM 3TOr0 MHOI000pa3usi OCTENEHHO BbIpadaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIE JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMYHBIH
JKM3HCHHBIN OIIBIT;

— YUYUTbHCSI IPU3HABATH IPOTUBOPEUMBOCTD U HE3ABEPIIEHHOCTH CBOMX B3IVIAZ0B Ha MUP, BO3MOKHOCTh UX U3MEHEHUS.

VYYUTBCS MCHOIB30BATh CBOM B3TJISIBI HA MUD JJIsi OOBSCHEHHS PA3IUYHBIX CUTYAIMi, PEIICHHs BO3HUKAIOIINX MPOOJIeM U W3BIICUCHUS KU3HEHHBIX
YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U M3y4yaTh B Y4eOHHKaX IO pasHbIM IpeaMeTaM Marepuall (U3 MaKkCMMyMa), UMEIOIIUI OTHOIIEHUE K CBOUM
UHTEpPECaM.

Hcnonp30BaTh CBOM WHTEpPECHl [UIS BBIOOpa WHAMBHAYalTbHOH 00pa30BaTeNbHON TPAaeKTOpUH, NOTEHIMAIbHON Oyaymed mnpodeccuun u
COOTBETCTBYIOLIETO MPOPUIBHOr0 00pa3oBaHusl.

[IproGperaTh ONBIT y4acTus B JieN1aX, IPUHOCALIUX MOJIb3Y JIFOJISIM.

VY4UTBCS CAMOCTOSITENIFHO BHIOMPATh CTUIIb MTOBEIEHUS, TPUBBIYKH, 0OecrieurBarole 0e30macHblii 00pa3 ®HU3HU U COXPaHEHHE 3/10pPOBbsI — CBOETO, a
TaKkKe OJU3KUX JIFOJIEH U OKPYKAIOIIHX.

VY4UTBCS caMOCTOSITENBHO MPOTUBOCTOSTH CUTYALMSIM, IPOBOLMPYIOIINUM Ha MOCTYIKH, KOTOPbIE YTPOXKAIOT O€30MAaCHOCTH U 37J0POBBIO.

Br16upaTh nocTynKy, HalleJIeHHbIE Ha COXpaHEHHE U Oepe)KHOE OTHOILIEHHE K MPHUPOJie, OCOOEHHO KMBOM, M30eras MpOTUBOMOJIOKHBIX MOCTYIIKOB,
IIOCTENIEHHO Y4ach U OCBaMBasi CTPATETUIO PAllMOHAIBHOIO IPUPOIOIOIB30BaHUS.

VYuurtbes yoexaaTh Jpyrux Jirojaei B He0OX0JMMOCTH OBJIAJICHUS CTpaTeTuel pallioOHaIbHOTO PUPOAOIIOIB30BAHHUS.

Mcnonb30BaTh 3KOJI0TMYECKOE MBIIIJICHUE JJIs BBIOOpa CTpaTeruu COOCTBEHHOIO TIOBEICHNS B KAUE€CTBE O/IHOM U3 IEHHOCTHBIX YCTAaHOBOK.
Cpeocmeom pazsumus TUUHOCTHBIX PE3YNbTAaTOB CIyXaT y4eOHbI MaTepuan M NPOAYKTHBHBIE 3aJaHUS yuyeOHMKA, HalleJIeHHble Ha 6-10 JIMHUIO
Pa3BUTHS — YMEHHE OLIEHUBATh MTOBEJICHHE YEJIOBEKA C TOUKH 3PEHHs] XUMUYECKON 0€30MaCHOCTH MO OTHOLIEHHIO K YEJIOBEKY U NMPHUPOJIE.
MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3yUeHUs Kypca «XUMHsI» SBIsETCS OPMUPOBAHUE YHUBEPCAIBbHBIX yueOHbIX neicTBuil (YVY ).

Pecynamusnvie YV/I.

CamocrosTensHO 00HAPYKUBATH U (POPMYIUPOBATH MTPOOIEMY B KJIACCHOW M HHAWBUAYATHLHON YI4EOHOU IEATETLHOCTH.

BeiiBurate Bepcuu pemieHust mpoOjieMbl, OCO3HAaBaTh KOHEUHBIH pPE3ysbTaT, BBIOMPATh M3 MPEUIOKEHHBIX M HMCKATh CaMOCTOSITEIbHO CpeNCTBA
JNOCTH>KEHHUS 1IEJIH.

CocTaBiiTh (MHIMBUAYAIBHO WIK B TPYIIIE) IUIAH peIIeHus TpoOIeMbl (BBIMOJIHEHUS IPOEKTA).

[TogOupatk k Kaxa0u mpodaeme (3a1aue) aaeKBaTHYIO €l TECOPETUIECKYIO MOJICITb.




PaGoras mo mpensoKeHHOMY M CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHYy, HCIOJb30BaTh HApsay C OCHOBHBIMU U JIONOJHUTENIbHBIE CpEICTBa
(cipaBOYHAas THTEpaATypa, CIOKHBIC TPUOOPHI, KOMITBIOTED).

[1nanupoBaTh CBOIO HHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTaTth 1o CaMOCTOSATENFHO COCTaBICHHOMY IIJIaHY, CBEPSSICh C HUM M LENBIO JEATEIBHOCTH, MCIPABIISAS OIIMOKH, HCIIONB3YSI CAaMOCTOSTEIbHO
nmogoOpaHHbIe cpeACcTBa (B TOM uucie u IHTepHeT).

CB000/IHO TOIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKH W CAMOOILICHKH, UCXOJS W3 LM U UMEIOIIUXCS KPUTEPUEB, paszinyasi pe3yibTaT U
CHOCOOBI IeHCTBUIA.

B xoze npencraBieHus MpoeKTa JaBaTh OLIEHKY €ro Pe3yibTaTaM.

CaMocCTOsATEIbHO OCO3HABATH MPUUMHBI CBOETO yCIieXa UM HeyCIleXa U HaXOUTh CIIOCOOBI BHIXO/A U3 CUTYallUH HEycIexa.

YMeTh OLIEHUTh CTETEHb YCIEUTHOCTH CBOCH MHIANBUAYAIBHON 00pa30BaTeIbHOM JESTEIbHOCTH.

JlaBaThb OLIEHKY CBOMM JINYHOCTHBIM KaueCTBAM M YepPTaM XapakTepa («KaKOB 51»), ONPEACIATh HAIIPABJICHHSI CBOETO Pa3BUTHS («KAKUM 51 XOUY CTaTby,
«4TO MHE JJISl 3TOTO HAJI0 CAETIATh).

Cpeocmeom popmuposanus peryasTUBHBIX Y Y]] ciry)kaT TEXHOJOTHS MPOOIEMHOTO JHajora Ha dTare W3Y4eHUs] HOBOTO MaTepHaia U TEXHOJIOTHUS
OLICHUBAaHUS 00pPa30BATENIbHBIX JOCTUKEHHUM (Y4COHBIX YCIIEXOB).

lloznasamenvhnvie YVJI:

AHanM3upoBaTh, CPABHUBATD, KIACCU(PUIIMPOBATH K 0000IIATH MTOHITUS:

- 1aBaTh OIpeIeIeHNE TIOHATHIM Ha OCHOBE H3yYEHHOTO Ha Pa3IMYHBIX MPeIMETax yueOHOro MaTepuaa;

- OCYILECTBJIATH JIOTHYECKYIO ONEPALMI0 YCTAaHOBJICHHUS POI0-BUIOBBIX OTHOIIECHUI;

- 000011aTh TOHATHUS — OCYIIECTBIIATH JIOTHUECKYIO OTIEPAIIHIO MTEPEX0/ia OT MOHATHUS C MEHBIIUM 00BbEMOM K MTOHATHIO C OOJIBIIUM 00BEMOM.

CTpouThb JOrMYECKOEe PacCyXkI€HUE, BKIIOYAOIEe YCTaHOBIEHNE TPUUYNHHO-CIICICTBEHHBIX CBA3EH.

Co3maBaTh MOJIENIM C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa, MPeoOpa3OBBIBATH MOJICNU C IENbI0 BBISBICHUS OOMIMX 3aKOHOB,
OTIpeIENIAIONINX JAHHYIO IPEIMETHYIO 00J1aCThb.

[TpencraBnsaTh HHGOPMAIHIO B BUJIE KOHCIIEKTOB, TAOJHUII, CXeM, rpa(uKoB.

[IpeoOpa3oBbiBaTh MH(OPMAIMIO M3 OJHOTO BUAA B IPYrol M BbIOMpaTh ynoOHYIO0 JUIs ceOst ¢popMy (UKCAlMM U MPEACTaBICHHUS HH(OPMAIHH.
[IpencraBisaTs MHPOpPMAIIHMIO B OITUMAIBHON (JOpME B 3aBUCUMOCTHU OT aJpecara.

[ToHrMas MO3MIIMIO JPYroro, pa3iuyarh B €r0 peun: MHEHHE (TOUKY 3pEHHs), 0Ka3aTelbCTBO (aPTyMEHTHI), (PaKkThl; THIIOTE3bl, aKCHOMBI, TEOPUU.
JIIst 3TOTO CaMOCTOSITENIBHO WCIIONIb30BaTh pPA3NIUYHBIC BHIBI UYTCHHS (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIFHOE, TOWCKOBOE), TPHUEMBI
CITyIIAHMSL.

CamoMy co3maBaTh WCTOYHWKHA HWH(POPMANWK PA3HOTO THUNA W IS Pa3HBIX ayAUTOpHi, coOmronaTh WHOOPMAIMOHHYIO THTHEHY WM TpaBHia
MH(POPMAIIMOHHOHN 0€301MacHOCTH.

YMeTb WCHOJbh30BaTh KOMIBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJIOTMH KaK WHCTPYMEHT IJIsl JIOCTHIKCHHS CBOMX Ieliell. YMeTh BBIOMpATh
aJIeKBaTHBIE 33/1a4e HHCTPYMEHTAJIbHBIE IPOTPaMMHO-aINapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom popmuposanus mo3HaBaTeNbHBIX Y Y ][ coykar y4eOHBIN MaTepuasl U MPOAYKTUBHBIC 3aJaHusl yueOHWKA, HalleJeHHbIe Ha |1—4-i TuHUN
pa3BUTHSL:




- OCO3HaHHE PoJIH BemiecTB (1-51 IUHUS pa3BUTHA);

- pacCCMOTPEHHE XUMUYECKHUX IIPOLECCOB (2-5 JIUHUS Pa3BUTHS);

- HCIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 IMHUS Pa3BUTHA);

- 00BSICHEHNE MHpPa C TOUYKH 3PEHUS] XUMHH (4-51 TUHUS Pa3BUTHS);

- OBJIaZICHUE OCHOBAMH METOJI0B €CTECTBO3HAHMS (6-5 JIMHUSA Pa3BUTHUA).

Kommynuxamuenvie YVJI:

OtcrauBasi CBOIO TOUKY 3pEHHUS, IPUBOIUTH apTyMEHThI, IOATBEPKast X (hakTamu.

B nuckyccun ymMeTh BBIIBUHYTh KOHTPAapryMeHTHI, iepedpazupoBaTh CBOIO MBICIB (BJIaJICHUE MEXAaHU3MOM SKBHBAJICHTHBIX 3aMEH).

VY4UTBCS KPUTUYHO OTHOCUTBCSA K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABaTh OIIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTHPOBATH
ero.

[ToHUMas TO3UITUIO IPYTOTO, PA3INYaTh B €T0 PeUr: MHEHHUE (TOUYKY 3pEHHS), TOKA3aTeIbCTBO (APTYMEHTHI), (PaKThl; THIIOTE3bI, aKCHOMBI, TEOPHH.
VYMeTh B3IISIHYTh Ha CUTYalLlUIO C MHOM MO3ULIMU U IOTOBAPUBATHCS C JIFOJbMH UHBIX ITO3ULUH.

Cpeocmeom gpopmuposaruss KOMMYHUKATHBHBIX Y Y [ CITy’KaT TEXHOJIOTHUS MMPOOIEMHOTO JUaiora (Mo0yXIalmuii | O BOIAIINN JUaNIoT) U padboTa
B MaJIbIX IpyNIax, TAKXKe UCIOJIb30BaHUE HAa YPOKaX 3JIEMEHTOB TEXHOJIOTUHU MPOyKTUBHOIO UTCHHUS.

JeBATHKJIACCHUK HAYYNTCH:

* OOBSCHATH CyTh XUMHUYECKUX ITPOLECCOB U UX MPUHLUIHNAIBLHOE OTIINYHE OT (PU3NYECKUX;

* HA3bIBATh PU3HAKU U YCIIOBHS MPOTEKAHUS XUMHUYECKIX PEaKIni;

* yCTAQHABJIMBATh MPUHAIICKHOCTh XUMHUECKONW peaklUM K ONpeAeEHHOMY THIY IO OJHOMY M3 KJIACCHU(PMKALMOHHBIX MPHU3HAKOB: 1) MO 4ucly U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEaKIMH (pEaKuu COeIMHEHUS, Pa3JIOKEHUs, 3aMeIlleHUsI 1 00MEeHa); 2) MO BbIACIECHUIO UIH MOTJIOIECHHIO
TEIUIOTHl (peakIUM SK30TEPMUYECKHE U HHJOTEPMUYECKHE); 3) MO H3MEHEHHUIO CTEleHEeH OKUCIEHUS XHMUYECKHUX DJIEMEHTOB (peakiuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBbHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakuu o0paTuMble U HeoOpaTUMBIE);

* Ha3bIBaTh ()AaKTOPHI, BIUAIOLINE HA CKOPOCTh XUMUUYECKHX PEaKLUii;

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CMELIEHHE XUMUYECKOI'0 PAaBHOBECHS,

* COCTaBJIATh YPAaBHEHMS SJEKTPOJUTHUECKON JUCCOIMALIMYI KUCIIOT, IIeJI04Yel, COJIei; MOJIHbIe U COKpAIIEHHbIE HOHHBIE YpaBHEHUS peaklnii 0OMeHa;
YpaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINM;

* IPOrHO3UPOBATh MPOAYKTHl XHMHYECKHX pEaKIMid Mo QopMysamM/Ha3BaHUSIM HCXOAHBIX BELIECTB; ONPEAEISITh HCXOJIHBIE BEIIECTBa IO
(dbopMynaM/Ha3BaHUSAM NPOJYKTOB PEAKIINH;

* COCTaBJIATh YpPaBHEHUS PpEaKIMil, COOTBETCTBYIOUIMX IIOCIEAOBATENFHOCTH («IIEMOYKE») IMPEeBpAIICHUI HEOPraHMYeCKHX BEIIECTB PA3IUUHBIX
KJIACCOB;

* BBISIBJIATH B IPOILIECCE IKCIIEPUMEHTA IPU3HAKU, CBUJIETEILCTBYIOIINE O MPOTEKAaHUN XUMHUYECKOM peakinu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEW PACTBOPEHHOTO BEIIECTBA,;

* OIPEIENATh XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJI0YEH 10 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEaKIUH, MOATBEPKAAIOIINE HAIMYUE B BOJIHBIX PACTBOPAX BEIIECTB OT/EIbHBIX KATHOHOB M AHHOHOB.




* ONpEAEIATh NPUHAAIEKHOCTh HEOPIraHNYECKUX BEUIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METauIbl U HEMETasllbl, OKCUIbl, OCHOBaHMS,
KHCJIOTBI, COJIH;

* COCTaBIIATH (POPMYJIbI BEILIECTB 110 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS JIEMEHTOB B BELIECTBAX;

* COCTaBJIATh (HOPMYJIbl HEOPraHUUYECKUX COEAMHEHHH MO BAJEHTHOCTSAM U CTENEHSAM OKUCIIEHUS 3JIEMEHTOB, a TaK)Ke 3apsjaM MOHOB, YKa3aHHBIM B
Ta0JMIe paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUHN U COJIEH;

* OOBSCHITH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UYECKUX M XMMUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAIOB U HEMETAUIOB) M UX BBICIIUX OKCHJIOB,
00pa30BaHHBIX AEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUISl IPYIII OKCHJIOB: KHUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JUIsl KAXKAO0I0 U3 KJIACCOB HEOPraHMUECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IIPUMEPBI PEAKLIAN, TOATBEPKIAIOIINX XUMUYECKHNE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB: OKCUA0B, KUCJIOT, OCHOBAHUI U COJIEH;

* OIIPEACIIATH BEIIECTBO-OKUCIUTEID U BELIECTBO-BOCCTAHOBUTEIb B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

* COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHC (1)1 M3YYEHHBIX peaKuii) 10 NPeyIoKEHHBIM CXEMaM peaKIItii;

* [IPOBOJIUTH JJaOOPATOPHBIE OMBITHI, TIOATBEPKIAAIOIINE XUMHUUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKUX BEILECTB;

* IPOBOJIUTH JIA0OOPATOPHBIE ONBITHI 110 IOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BELIECTB: BOJOPOJA, KUCIOPOJA, YIVIEKHUCIIOrO Ia3a, aMMHUAaKa;
COCTaBJIATh YPAaBHEHHS COOTBETCTBYIOLIUX PEAKIUI.

JleBATHKJIACCHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

* COCTaBIISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLIAN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKHUX BEILECTB;

* IPOrHO3UPOBATh PE3YyIbTATHI BO3JAECHCTBUS pPa3IMUHBIX (DAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUYECKON peaklny;

* IPOTHO3UPOBATh PE3Y/IbTAThl BO3AECUCTBHSI Pa3IMUHbIX ()aKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHUE CBOKCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOECHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BELIECTBA MPOSABIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIE CBOWCTBA C YUETOM CTENEHEH OKHCIEHU S JIEMEHTOB,
BXOJAIIMX B €0 COCTaB;

* BBISIBJISITH CYIIIECTBOBAHME N'E€HETUYECKON B3aUMOCBSI3H MEXKy BEIECTBAMH B PAJlY: IPOCTOE BEIIECTBO — OKCUJ — T'MJPOKCH]I — COJIb;

* XapaKTepu30BaTh 0COObIE CBOICTBAa KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

* IPUBOJIUTH IPUMEPHI YPABHEHUH PEaKIIHi, JeKalIX B OCHOBE IPOMBIIIIEHHBIX CIIOCOOOB MOJIYYEHHUS aMMHUaKa, CEPHOI KUCIIOTHI, YyT'yHa U CTalH;

* ONMHCHIBATh (PU3NYECKUE M XUMHUYECKHUE MTPOLECCHI, SBIISIOIINECS YaCThIO KPYTOBOPOTA BEIIECTB B MPUPOJIE;

* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI IO UCCIETOBAHNIO CBOWCTB BEIIECTB, MMEIOIINX BaXKHOE MPAKTUYECKOE 3HAYECHUE.

2. Conep:xaHue y4eOHOI TMCUHUNIHHBI

Tema 1. Kinnaccudgukanust XuMHYECKHX PeaKIMid -7 4acoB.



Peakuun: coenuHeHus, pas3ioKeHMs, 3amMelleHusi, ooMmeHa. CteneHb okuciaeHHA. OKHCIUTENbHO- BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENb,
BOCCTaHOBHUTEIb, IIPOLIECCHI OKUCIIEHMS], BOcCTaHOBIJIeHU. COoCcTaBlieHNE ypPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUI C IOMOIIBbIO METOA
JIEKTPOHHOTO OanaHca.
TernoBbie 3 (HeKTbl XUMHUUECKUX peakiuil. DK30TePMUUYECKHE U SHIOTEPMUYECKUE PEAKIUU. TepMOXMMHUYECKHE YpaBHEHHs. 3aKOH COXpPAHEHUS U
IIpeBpalicHust 3Hepruu. PacueTsl 10 TEPMOXMMHMYECKHMM YpaBHEHHAM. CKOPOCTb XMMHUYECKMX peakuuid. PakTopbl, BIHAIOIIHAE Ha CKOPOCTbH
XUMUYECKHX peakiuii. [lepBonayansHbie npeacTaBienus o katanuse. O0patumbie peakiun. [IoHATHE 0 XUMHUECKOM PAaBHOBECHHU.

Tema 2. XuMHuYecKHe peakMu Uaylme B BOAHbIX pacTBopax — 10 yacos.

CymHoCTh mpoliecca JMEKTPOTUTHYECKON AUCCOIUANK. DIEKTPOIUTHI U HEIEKTPoIuThl. Mlonbl. KaTnoHbl n aHuOHBL. ['MapaTHas Teopusi paCTBOPOB.
DNEeKTPONIMTHYECKAs JUCCOIMAIUS KUCIOT, OCHOBaHUH, coieid. Citadble U CUITbHBIE AIEKTPOIUThL. CTeneHpb aucconuanuu. Peakimm noHHoTo 00 MeHa.
VYcnoBust mpoTekaHusl peakiuii oOMeHa 0 KOHIIA. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMUECKUX COCAMHEHHUH B CBETE MPE/ICTABICHUN
00 2JIEKTPOJUTUYECKON JUCCOMAIIMHN M OKHCIIUTEIbHO—BOCCTAHOBUTEIBHBIX Peakusx. [IoHsITHE O THApOIH3e COJeH.

Tema. Hemerasibl -2 4yaca.

OOmas XxapakTepucTHKa HEMETALIOB 1O MX IOJIOKEHUIO B MEPHOAMYSCKON CUCTeME XMUMHYecKux 3eMeHToB [I.M.MeHnpeneeBa. 3aKOHOMEPHOCTH
W3MEHEHHUS B MEPUOJax U Tpymnax (U3NYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB, BBICIIUX OKCUAOB U KHUCIOPOJA COAEPXKALIUX KHCIOT,
oOpazoBannabix Hemerauiamu [-III mepuomoB. Bomoponmneie coenuHeHuss HeMeTayuioB. V3MeHEHHME KHCIOTHO-OCHOBHBIX CBOWCTB BOJIOPOIHBIX
COCAMHEHUI

Tema 3. I'ajtorennl 5 yacon

Hewmeramnsl. ['anorenst. [TonoxeHnrne B nEpUOANYECKON CHCTEME XUMHUYECKHUX AJIEMEHTOB, CTPOCHUE UX aToMOB. Haxoxnenue B npuponae. dusnueckue
U XMMHUYECKHE CBOMCTBA TajloreHoB. llonyuenue n npumeHeHue ranoreHoB. Xiaop. Gusnueckne U XMMUYECKUe cBoicTBa xyopa. [Ipumenenue xiopa.
XnopoBogopona. dusnueckue cpoiicTBa. [lomyuenue. ConsiHas kucinota u ee conu. KauecTBeHHass peakuus Ha XJOpUI — HOHBL Pacmo3HaBaHue
XJIOPUIOB, OPOMUIOB, HOJTUIIOB.

Tema 4. Kuciopoa u cepa 7 yacos

[TonoxkeHne B NMEPUOAMYECKON CHUCTEME XMUMHUYECKHX JJIEMEHTOB, CTpoeHHE MX atoMoB. Cepa. Amtorpornus cepbl. PU3MUECKHE U XMMHYECKHE
cBoiicTBa. Haxoxnenue B npupone. Ilpumenenue cepsl. CepoBonopon. CepoBogopoHast KUcioTa U ee coyud. KauecTBeHHas peakuus Ha cyinbhui-
nonsl. Oxcup cepsl (IV). Cepras kucnota. XUMHUYECKHE CBOMCTBA pa30aBICHHON U KOHIICHTPUPOBAHHOM CEpHOM KUCIOTHI. KauecTBeHHas peakiius Ha
cynb(ar- HoHbl. XUMUYECKHE PEAKIINH, JISKAIINE B OCHOBE MOJTYUYECHHUsI CEpHOU KUCIIOTHI B MPOMBINIUIEHHOCTH. [IprMeHeHne cepHoil KUCIOTHI.

Tema 5. A3zot u docdop 11 yacos



[TonoxxeHne B MEPHOAMUYECKON CUCTEME XUMHUYECKUX JJIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (pU3MUECKUE M XUMHUYECKUE CBOWCTBA, MOJYYCHUE H
npuMmeHenne. KpyroBopor azora B nmpupone. AMvuak. OuU3ndecKkue U XUMUYECKUE CBOMCTBA, monydeHue, nmpuMeHeHue. Comu aMMoHHS. A30THAS
KHCJIOTa U ee cBoicTBa. OKUCIUTEIbHBIC CBOMCTBA a30THOM KHCIIOTHI. [lomydeHune a30THON KUCIIOTHI B JJabopaTopun. XMMUYECKHAE PEaKIUH, JIeKAIIHeC
B OCHOBE IOJIy4EHHUsI a30THOM KHUCIOTHI B mpombiiuieHHOCTH. [Ipumenenne. Comu. AzotHbie ynoOpenus. @ocdop. Amnorponus. Dusnueckue u
xumudeckue cBorictBa. Oxcup docdopa (V). DochopHas KUCIOTa, €€ COIH B YA0OPSHHSI.

Tema 6.Yraepoa u kpemuuii. 10 yacos

[TonoxxeHre B MEPUOAMYECKON CHUCTEME, CTPOSHUE aTOMOB. YTIepoid. AsutoTponus. Ou3nyecKkue ¥ XMMHUYECKHUE CBOWCTBA yriiepona. AcopOorusi.
VYrapuplii Ta3. YIJIEKUCIBIA Ta3. YToibHas KUCIOTa U ee con. KauecTBeHHas peakius Ha kapOoHaT — moHBL. Kpyrosopor B mpuponae. KpemHuuii.
Oxcup kpemuust (IV). Kpemnuesas kucnora u ee conu. Ctekio. LlemeHr.

Tema 7. Metayiinl 12 yacos

[TonoxxeHne B MEPUOIUYECKON CUCTEME, CTPOCHUE aToMOB. Mertamnnyeckas cBsi3b. @U3MYECKHE CBOWCTBA. Psij aKTMBHOCTH METAJIOB. CBOMCTBA
MetauioB. O6mue crocods! nosyueHus. CrnaBel MetayioB. Illenounsie meramsl. [losojkeHue B MEpUOIMYECKO CHUCTEME, CTPOCHHE aTOMOB.
®usnueckue m xumuueckue cpoicrtBa. [Ipnmenenue. Haxoxxnenue B npupope. lllenounoszemenbHble MeTaiuibl. [lonokeHue B mepHOIUYECKON
cucreMme, crpoeHue atoMoB. dusnueckue U xumudeckue cBoicrBa. IIpumenenune. Haxoxnenue B mpupone. Marnuii ¥ Kanpuuil , UX BaKHEWIINE
coequHeHus. JKecTKocTh BOJBI U CIIOCOOBI €€ ycTpaHeHus. AmoMuHuil. [lonoxeHne B mepuogMUecKol CUCTEME, CTpOoeHHEe aToMOB. Pu3nyeckue u
xuMmudeckue cBoiictBa. Ilpumenenune. Haxoxnenue B mpupone. AmdoTrepHOcTh Okcuzaa M ruapokcuaa amomusus. JKeneso. Ilonoxenue B
IIEPUOIUYECKON CUCTEME, CTPOEHHE aTOMOB. Pu3ndeckue u XxuMu4deckue cBoicTra. [Ipumenenne. Haxoxaenue B npupone. BaxHeumme coeTMHEHNS
&KeJe3a: OKCUIbI, TuaApokcusl U conu xenesa (1) u sxenesa (I11). KauectBeHHast peakuys Ha HOHBI.

Tema 8. IlepBoHauyaibHbIE NPeACTABICHHSA 00 OPraHUYeCKHX BellecTBax 4 yaca

[Ipenmer opranndeckoit xuMuu. Heopranuueckue 1 opraHnyecKue COeIMHEHNs. YTJIEepoJl — OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa
yriepoja B OpPraHUYECKUX COEAMHEHUsX. YrieBoaopoabl. IlpenenvHble yrieBopopoabl. MetaH, 3TaH, mnpomnaH. CTpykTypHble (OpMYJIbI
YTI€BOAOPOAOB. ['OMOIOrHUeCKHi psii MpeeNibHbIX YIiieBoAOPOo0B. ['omonoru. du3znueckue U XMMUYECKHUE CBOMCTBA MPEAETbHBIX YITIEBOJI0POIOB.
Peakuuu ropenue u 3amenienus. Haxoxxnenue B npupoae. [Ipumenenue.

HenpenenbHble yriieBogopoibl. DTUIEHOBBIN psl HENPEAEIbHBIX YIIIEBOAOPOAOB. DTHiIeH. Du3nueckue 1 XUMHUYECKUE CBOMCTBA 3TUJIEHA. Peakuus
npucoennHenus. KadectBennsle peakuumu. Peaknms nommvepunsanuu. [lomwstwiieH. Ilpuvenenue sTuieHa. ALETHICHOBBIM PsJi HENPEAEIBbHBIX
yrieBonopoaoB. AueruneH. CoiictBa aneruieHa. [Ipumenenue. IlpousBonnble yrieBoaopoaoB. KpaTkuii 0030p OpraHMYecKHX COEJIMHEHHIA:
OJIHOATOMHBIE CIIUPTHI, MHOTOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE dPHUPHI, KUPBI, YIIIEBOAbI, aMUHOKHCIIOTHI, Oenku. Poib OenkoB B
opranusme. [loHATHE O BBICOKOMOJIEKYISPHBIX BemecTBax. CTpykTypa IIOJMMEPOB: MOHOMEpP, IOJHMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
nonumepusanuu. [lonuatunes, NoaIuIponuiIeH, NOJINBUHUIXIOPUI.



3. Kputepuu oneHnBanus

Ouenka TeopeTH4eCKUX 3HAHUM
Onenka «5»:

OTBET MOJIHBII U MPAaBWIbHBIA HA OCHOBAHUM U3YUYEHHBIX TEOPUI; MaTepual U3JI0KEH B OIIPEIEIECHHOMN JIOTHYECKOM MOCIEA0BATEIbHOCTH,
JINTEPATYPHBIM SA3BIKOM; OTBET CAMOCTOSITEIIbHBIN.

Onenka «4»:

OTBET MOJIHBIN U PAaBWIBHBIN HA OCHOBAHUM MU3YYECHHBIX TEOPUI; MaTEPUAI U3JI0KEH B OIPEIEICHHOM JIOTHYECKOU ITOCIIEN0BATEIBHOCTH, IIPA 3TOM
JIOTYILIEHBI JIBE-TPU HECYILIECTBEHHbIE OLIMOKH, UCTIPABJIEHHbIE 110 TPEOOBAHUIO YUUTEIIS.

Ounenka «3»:
OTBET IOJIHBIH, HO MPHU 3TOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA WA OTBET HEMOJHBIH, HECBSA3HBIN.
Ounenka «2»:

IIpH OTBETEC O6Hap}I)K€HO HCIIOHUMAHHWEC y4JalllUMCA OCHOBHOT'O COACPIKAHUSA y‘~I€6HOFO Marcpurajia Ui JO0MYyIICHBI CYIIICCTBCHHBLIC OHII/I6KI/I, KOTOPEIC
yqamI/nTIcg HE MOXKXCT UCIIPABUTH ITPU HABOJAMIUX BOIIPOCAX YUUTCIIA.

OueHkKa 3KCNepuMeHTAIbHBIX YMEHU I
OreHka CTaBUTCSI HA OCHOBAaHWHW HAOMIOEHUS 3 YUAIIUMUCS U TUCHbMEHHOTO OTYeTa 3a paboTy.
OTMeTKa «5»:
paboTa BHITTOTHEHA MOTHOCTHIO U TTPABUIILHO, CNIETaHbI MPABUIIbHBIE HAOIIOICHHS ¥ BBIBOIBI;
AKCIIEPUMEHT MPOBEJIEH IO TUIAHY C YU€TOM TEXHUKU O€30MacCHOCTH U MIPABHII PadOTHI C BEIIECTBAMU M 00OPYIOBAHHUEM;

MIPOSIBJICHBI OPTaHU3aLMOHHO-TPYIOBbIE YMEHUS (ITOIAEP )KUBAIOTCS YUCTOTA pabouero Mecra U MopsA0K Ha CTOJIe, SKOHOMHO HCTIOJIb3YIOTCS
PEaKTUBBI).



OTMeTKa «4»:

pa60Ta BBIITIOJIHCHA ITPABUJIBHO, CACIaHbI ITPABUJIbHBIC Ha6JHOI[eHI/ISI H BBIBO/JIbI, HO ITPU 3TOM 3KCHICPUMCHT IMPOBCACH HC MOJHOCTHIO WJIN JOIYIICHBI
HECYIIECTBEHHBIE OIMOKHU B paboTe C BELIECTBAMU M 000PYIOBAHHUEM.

OrTMmeTka «3»:

PaGota BeITOIHEHA IpaBHUJILHO HC MCHCC UCM HaA IMOJIOBUHY WJIKM JOIIYIICHA CYIICCTBCHHAA omrnOKa B XO0J€ SKCIICPUMCHTA, B O6’b5ICHeHI/II/I, B
oopmiennn paboThl, B COOIIOACHUH MPABIII TEXHUKH 0€30MacHOCTH MPH padoTe C BellecTBaMU M 000pyI0BaHUEM, KOTOpasi UCIIPABIISETCS MO
TpeOOBAHUIO YUUTEII.

OTMeTKa «2»:

JOMYIICHBI J1Be (1 O0Jiee) CYIECTBEHHBIE OIUOKH B X0OZI€ SKCIIEPUMEHTA, B 00BICHEHHH, B 0(hOpMIIEHUU pabOTHI, B COOTIOIEHUH MTPABHIT TEXHUKH
0e30macHOCTH IIpH paboTe ¢ BellecTBaMH M 000pyJOBaHHEM, KOTOPbIE YYAIHICS HE MOKET UCTIPABHUTH JAXKE 110 TPEOOBAHHIO YUHUTEIIS.

Ouenka yMeHHUi peliaTh pacyeTHbIE 321241
Onenka «5»:
B JIOTHYECKOM PACCYKJIEHUHU U PEIICHUH HET OUINOO0K, 3a]ja4a pelieHa palioOHaIbHBIM CIIOCOOOM.
Ounenka «4»:

B JIOTUYCCKOM PACCYKACHUU U PCIICHUN HCT CYIICCTBCHHBIX OH_II/I6OK, HO 3a1a4a pClICHa HEpAaluOHAJIbHBIM CIIOCOOOM WU JAONYIICHO HE Oolee ABYX
HECYHICCTBCHHBIX OIIIMOOK.

Ounenka «3»:
B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIICHA CYNISCTBEHHAs OIMMUOKA B MATEMAaTHICCKUX pacueTax.
Onenka «2»:

HUMCIOTCA CYICCTBCHHEBIC OIIMOKHU B JIOTHYECKOM pPacCyXaA€HUU U B pCIHICHUH.



Onenka «5»:

Bemonaeno 90% u 6omnee npaBUIbHBIX 3a1aHAN

Onenka «4»:

Boinonneno ot 75%-89% npaBuibHBIX 3a1aHUMA

Ounenka «3»:

Brimonneno ot 50% -74% npaBWIbHBIX 3aaHUN

Ouenka «2»:

Brinonaeno menee 50% mpaBUIIbHBIX 3a/IaHUN

OuneHkKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT

4 KajeHaapHO-TeMaTHYeCKHMH IJIaH

Ne Jara Tema ypoka OcHoBHbIe BUAbI | DopMma Iliianupyemble pe3yJbTaThI MTO | a/3
n/m | ypok JAesiTeIbHOCTH opranmu3za
a M IMpexmeTHbIE MeTanpeaMeTHblie: JInuHOCTHBIE
o0pasoBa ITo3naBaTenbHbie YY/I,
TeTLHOIO PeryastuBnbie YY /I,
KommynnkatuBHabie YY /|
npouecca
Knaccupukauusa xumuueckux peakuui (74)
1-2 Oxkucmurensuo — | OBP. yuebHoe | Hayuartcs: [To3HaBaTenbHbIC: TOcTpoeHue | Oco3HaHUE yueb | §1
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BOocCTaHOBUTENLH | OKHUCIUTEND U 3anstue | Kimaccupuuuponath JIOTHYECKOH IIETTH [HEHHOCTEN HUK
bI€ pEaKIINHU. BOCCTaHOBUTEIb XUMUYECKHUE PEAKIMU. | PACCYXKICHUMN; YCTAHOBIICHUE | 3HAHUU U
Oxkuciienue u [IpuBOaUTE IPUMEPBI | IPUUYUHHO-CIIEICTBEHHBIX MIPUMEHEHHE
BOCCTaHOBJICHUE peaKunii KaxxJ10ro cBs3eil. KOMMyHHKaTHBHEIE! HX Ha
PaccranoBka tumna. Pacrio3HaBaTth YMEHUE C 10CTaTOYHOU MIPaKTHKE.
K03 (HUIIIEHTOB OKHCITUTEIBHO- TOYHOCTBIO BBIPAXKaTh CBOU Ucnonb3zoBanu
METOA0M BOCCTAHOBUTEJIbHBIE MBICJIA B COOTBETCTBHH C € 3HaHUU IS
3JEKTPOHHOTO peaKLuu 1Mo 3a/1a4aMu U yCIOBUSMH perieHus
6amanca B OBP YpaBHEHUSM PEAKIUM. | KOMMYHUKAIWH. y4eOHBIX
Moayuar PerynaruBHbIe: BiajieHne 3ajad4.
BO3MO’KHOCTH MOHOJIOTHYECKOU U
HayuuThcesi: Onpenen | Tuaiorndeckoi popmamMu
SITh IO YPAaBHEHUIO peun.
peaKIu OKUCIIUTEIb,
BOCCTaHOBUTENb,
MPOIIECC OKUCIICHHUS,
BOCCTAaHOBJICHUSI.
Tennosoi Ox3otepmuueck | yueOHoe | Haywarcs: HaGmonar | [lo3HaBarenbHble: Hcnonp3oBanu | yuebd | §2
3(b(1)eKT XHUM. He 3aHATUE b U OIIKUCHIBATH OCYHICCTBJIATDH ITOHUCK Hy)KHOﬁ € 3HaHUU JJIIs1 HUK
peaKIHi. SHIOTEPMIECK XUMUYECKHUE peakinu | nHopMaIuu B yueOHUKeE, perieHus
HE PEAKIIH C OMOIIBIO ariace. y4eOHBIX
€CTECTBEHHOTO S3bIKa 3ajad4.

U S13bIKA XUMHUH.
Monyuar
BO3MO’KHOCTH
HAY4YUTHCSI: Berancs
Th TETUIOBOM 3 PexT
peaKIuu 1o
TEPMOXUMHYECKOMY
YPaBHECHHIO
CocraBnsth
TEPMOXUMHYCCKHE
ypaBHEHHUSI PEaKIuil.

KOMMYHUKATHUBHBIE: YUUTHCS
BBIPAXaTh CBOU MBICIIH B
COOTBETCTBHH C 3aJJla4aMU 1
YCIOBUAMU KOMMYHUKAIUH.
PerynstuBHEIE:!
IIPOTHO3UPOBATH PE3YIIbTATHI
YPOBHSI YCBOCHHUE U3y4aeMOro
Marepuana.
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CkopocTb Ckopoctb yuebnoe | Hayuares: VccnenoB | [lo3HaBaTenbHble: yMEHUE OBnanenune yuel | §3
XUMHUUYECKUX XUMHUYECKON 3aHSITUE aThb yCJIOBUA, NPUMCHATH IOJTYUCHHBIC CHCTEMOH HUK
peaKiyii. pPEaKIIHH. BIIMSIOIME HA _ | AaHHBIE JUIS peLeHNs 3HAHUU
CKOPOCTb XUMUYECKON | MPAKTUYECKUX 3a/1ad.
Karanusarop.
Vw6 peakuuu. Iloayqar KoMMyHMKaTHUBHBIE: YMEHUE
HIHOUTOP. BO3MOKHOCTH OIpEAEIIATh LENHU CBOETO
XuMHYecKoe HayuyuThes: OmuceiBa | 00ydeHus1, CTaBUTh U
paBHOBeECHE Thb yCJIOBHUS, (dbopmynarpoBath A cedst
BIIMSIOIME HA CKO- HOBBIE 33]a4u B yuebe u
POCTb XUMHUYECKOMN [103HABATEJIbHOMN
peaxkuuu. JEATEIIBHOCTH. PerynsTUBHEIE:
IPOTHO3UPYIOT PE3YJIbTATHI
YPOBHS yCBOEHUS U3y4aeMOI0
MaTepuania.
[T/pNel U3yuenue npaktny | Haywares: IIposonur | Ilo3HaBaTesbHbIE: OBnanenune yueb | §4
BIIUSIHUS yCJIOBI/Iﬁ eckas b XUMHWYECCKHUC OIIBITHI, | OCYIICCTBIIATH ITOUCK HY)KHOﬁ cucTeMou HUK
NpOBeE/IEHNUS paboTa TP U3Y4€HUH UHPOpPMALIUU B yUeOHUKE, 3HAaHUU
. BIIUSIHUS YCIIOBUM aTyiace; oObsICHEHHE
XUMHUYECKON

peaKiuu Ha ee
CKOPOCTb.

MPOBEACHUS
XUMHYECKOH

peakuuu. [IpoBoauth
TPYIIIOBbIE
HaOII0/ICHUs BO BpeMs
MIPOBEACHUS
1abOPaTOPHBIX OMBI-
ToB. Ilosryuar
BO3MOKHOCTh
HAYYHUThCS:
YyacTBOBaThH B
00CyXICHIHT
pPe3yIAbTaTOB OIBITOB.
Jlenatp
onpeJieJIeHHbIE
BBIBO/IEI.

CYILIECTBEHHBIX TPU3HAKOB
MOHATHH TeMbl. OBJIaJicHUe
NPaKTUYECKUMH YMEHUSIMHU
paboTHI C KapToil.
KoMMyYHUKATHBHBIE:
TJIAHUPOBATH IIEJIA U CITOCOOBI
B3aMMO/ICHCTBUS,
0OMEHUBATHCS MHEHHSIMH,
CIIylmaTh APYT Jpyra.
PeryastuBHrle:
MPOTHO3UPOBATH PE3YNbTATHI
YCBOEGHUS MaTepHuaa.
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Obpatumeble OO6parumeie U yuebnoe | Hayuarcs: /laBats Ilo3HaBaTenbHbIE: OBnanenune yuel | §5
peaKkuuu. HeOGpaTI/IMBIe 3aHSITUE OIIPCACIICHUC YCTaHABJIMBATb MIPUYNHHO- cucTeMou HUK
T p—. CKOPOCTH XUMHUECKOH | CIECTBEHHBIE CBA3U U 3HaHUH
peakuuu u ee 3aBUCHUMOCTH.
peakuuu
3aBHCUMOCTB OT KomMMyHUKaTHBHbIE:
XUMHUECKOe YCJIOBUM MPOTEKAHUS | IJITAHUPOBATH LI U CIIOCOOBI
peaxuu Ioayuar B3aUMO/ICIICTBUS, IOHUMATh
paBHOBECHE
BO3MOKHOCTH MIO3ULUIO JPYToOro,
HayuuThces: [laBaThb y4acTBOBAaTh B KOJUIEKTHUBHOM
OTIpeJIeJICHUS TIOHATHH | 00CYKACHUU TPOOIEMBL.
«XMMHUYECKOE PerynaruBHble: NpUHUMATE U
paBHOBECHEY, COXpaHATh YUeOHYIO 3a/1a9Yy;
«IpsiMasi PeakUus» U | yUUTHIBATh BbIACICHHbIC
«oOpatrHasi peakuus», | yUUTeIIeM OPHEHTHPHI
YCJIOBUS CMELLCHHS NelcTBuS.
XUMHAYECKOTO
paBHOBECHS
O06o001menue u ydeOHoe | ITosyuar ITo3HaBaTeNbHEIE: Oco3Hanne yue0 | §1-5
cUCTeMaTHu3anus 3aHATUE BO3MOKHOCTH CaMOCTOATECIIBHO BbIACIATH U OEJIOCTHOCTH HUK
3HaHUH. HayunTbes: Boimonns | POPMHPOBATH TeH; TIOJTy4CHHBIX
aHaJIM3UPOBATh BOIPOCHI U 3HaHU.

Th 3aJaHUs Ha
3aJaHHBIC TCMBI.
Jlenatp
orpeieNicHHbIC
BbBIBOJIbI HpI/I peHIeHI/II/I
3a7a4

(hopMHUpPOBATH OTBETHI.
KomMMyHUKaTHBHBIE:
y4aCTBOBATh KOJJICKTUBOM B
oOcyxeHnH mpodiemM; oOMeH
MHEHHSIMH, TIOHUMATh
MO3UIIMIO MAapTHEPA.
PerynstuBHbIe: IPUHAMAIOT U
COXPaHSIOT YUCOHYIO 337134y,
COCTaBJISIOT TUTaH U
MOCJIeIOBATEIbHOCTD
JIEUCTBUIA.

XuMHuYecKHe peakuu B BOAHbIX pacTtBopax (104)

13




8 CymHocTh ONEKTPOIUT. yuebnoe | Hayuarcesa: O606mar | [lo3HaBaTenbHbIe: yMEHUE Oco3nanue yueb | §6
rporecca He3ﬂeKTp0HI/IT. 3aHsITUE b 3HAHUA O paCTBOpax. | OPraHu30BLIBATHL CBOIO OECJIOCTHOCTH HUK
MEKTPONHTHYECK | DIEKTPOTHTHYE [IpoBoauTH JIeSITeIbHOCTb. HOJ‘IY‘I?HHHX
oif JHCCONHMAAN. | cKas HaOJII0ICHUS 32 KomMMyHUKaTHBHBIE: 3HAHUI,

MOBEJICHUEM BEIIECTB | IPUHUMATh U COXPAHAThH
AUCCOHALIA, B pacTBOpax, 3a y4eOHyI0 3a/1a4y.
THApaTamys. XUMHYECKMMHU PerynasTUBHBIE:
Kpucramnoruap peakuusIMu, (hopMUpOBaHHE U PA3BUTHE
aThl. MPOTEKAIOIIUMH B YMEHUH BECTH
Kpucramimaeck pactBopax. [loayyaT | caMOCTOSITENIbHBIN MTOUCK,
as BOJIa BO3MOKHOCTbH oT00p nHbOpMaIUH.

HayuuTbesi: O6cyxa

Th M OOBSCHSATH

MPUIUHY

3JIEKTPOINPOBOIUMOCT

Y BOJHBIX PacTBOPOB,

COJIeH, KUCJIOT U

esioue u

WJUTFOCTPUPOBATH

npuMepamMu

V3y4YEHHBIE MOHITHS

9-10 Juccounarus Kucnors, yuebHoe | Hayuartcsi: naBath [To3HaBaTenbHBIC: YMEHUE Osnaynerue yueb | §7
KHMCIIOT, IIEJI0YH U COJINU 3aHATUE OIIPCACIICHUC HOHATUH OpTaHHU30BbIBATH CBOIO cUCTEMOH HUK
OCHOBAHMIL 1 C TOUKHM 3pEHHs «KHCIIOTay, NesTeIbHOCTh, BRIOUPATh 3HAHUH.

— AL, «OCHOBaHHE», «COJIbY» | CPEACTBA AJI pealnu3aluu

Crynenuaras
JTUCCOTTHAITUS
Kkuciot. Mon

THAPOKCOHUS

C TOYKH 3pEHUS
TEOPUH
BJIEKTPOIUTHUUECKON
JHICCOIMAIINH.
onyuar
BO3MO3KHOCTh
HAYYHThCSH:
O0OBSACHATH O0IIIHE
CBOMCTBA KHUCIIOTHBIX

eJen.

KoMMYHUKATHBHBIC:
MIPUHUMATD U COXPAHATH
y4eOHyI0 3a/1a4y.
PerynstuBHeIE:!
(hopMupOBaHHE U Pa3BUTHE
YMEHHI BECTH
CaMOCTOSTEIbHBIN MOUCK,
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M IIEJOYHBIX
pacTBOPOB HAIMYUEM
B HUX HOHOB
BOJIOpOJA U
THAPOKCHI-HOHHOM
COOTBETCTBCHHO, a
TaK)Ke COCTaBJIATh
ypaBHEHUS
AIEKTPOJIUTHUECKON
JHUCCOIHAIUN KHCIIOT,
OCHOBaHUM U coye

otOop uHpOpPMAITHH.

11 Ciabble u CreneHs yuebHoe | Hayuarcs: [laBath Ilo3HaBareabHbIE: Osnanenue yueb | §8
CUJIBHBIC 3JIEKTPOJIMTUYEC | 3aHATHUE OIIpCACIICHUA MOHATHH YCTAaHABJIMBATb IPUYNHHO- CHCTEMOH HUK
SIEKTPOTHTEL KOi «QIEKTPOJIUT, CIICJICTBCHHBIC CBS3H. 3HAHUI.

CrereHn CCOLHALIHIL HEDJICKTPOJIUTY, KoMMyHUKaTUBHBIE: yMEHUE
«ONEKTPOJIMTHYECKAsI | ONPEICINSTh IIEJIh CBOETO
AUCCOLHAIIH. CubHble 1 nuccouuanusy./laBate | 00yueHus, CTaBUThH U

cabbre OIpeIeIeH s bopmyupoBath Juist cebst

3JICKTPOJIUTHI. MHOHATUH «CTEIEHb HOBEIE 3aJ1a4U B yqe6e Hu
AIEKTPOIUTUUECKON IMO3HABATEIHLHOU
JHUCCOIIHAIIAN, JesATEeIbHOCTH, Pa3BUBAThH
«CUJIBHEIE MOTHUBBI U HHTEPECHI CBOEH
3IEKTPOJIUTHI», I03HaBaTeIbHON
«cnadkle JEeSITEIIbHOCTH.
3IEKTPOJIUTHIY. PerynaruBHbIe: NPOrHO3UPYIOT
MMoayuar pe3yabTaThl YPOBHS YCBOCHHS
BO3MOKHOCTh M3y4yaeMoro MaTepHana;
HayuuTcsi: [loHuMaTe | MPUHUMAIOT U COXPAHSIOT
, B YeM COCTOUT y4eOHyI0 3a/1a4y.
pa3HHIA MEXTY
CUJIbHBIMM M CIA0BIMH
AJIEKTPOJIUTAMHU

12- Peaknuun nonnoro | Peakuuun yuebHoe | Hayuarcsi: Onpenens | [lpenMerHele: ananusupoBats | OBinageHue yueb | §9
HOHHOTO Th pEaKIUU HOHHOTO 1 0TOMpaTh nH(pOpMaIuio; CHCTEMOU
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13 oOMeHa. oOMeHa: oJHbIe | 3aHsATHE | OOMEHa, yCIOBUS UX BBIIBIDKCHHE TUIIOTE3 U UX 3HAHUU. HUK
U COKpallleHHbIE MIPOTEKAHUA. Y METh 000CHOBaHHUE; TIOCTPOCHUE
HNOHHbIE COCTABJIATH MOJHBIE U | JJIOTUYECKOU LIENU
YpPaBHEHUS. COKpALICHHbIE paccyx1eHUH.
VOHHBIC YPaBHCHUS KomMMmyHUKaTHBHBIE: BEIOOD
HEOOPaTUMBIX OCHOBaHUI U KPUTEPUEB C
peakuuil ¥ pa3bACHATD | LEJIBIO BBIACICHUS IIPU3HAKOB,
UX CYIIHOCTb YMEHHE C TOYHOCTHIO
Honyuar BBIpaXKaTbh CBOU MBICIIU B
BO3MO’KHOCTh COOTBETCTBHH C 3aJla4aMU U
HAYYHUTBHCHA: IPUBOIU | YCIOBUSAMU KOMMYHHMKALUH.
Th IPUMEPBI peaKkUil | PerynaruBHble: NpUHATHE U
HMOHHOT0 OOMeHa, COXpaHeHHe y4eOHOM 3aauu.
UIYHNIMX IO KOHIA
14 I'mpponus coneid. | 'mpponus yuebnoe | Hayuares:Konkperus | [lo3HaBarenbHble: OBnanenune yueb | §10
coJeii. 3aHsSTHE | UPOBAaTh MOHATUE CaMOCTOSITENILHO BBIJENATD U CUCTEMOM HUK
THapomH3 o «uon». O6061maTh (hopmMupoBaTh LEH; 3HAHUHN U
KATHOHY 1 MOHSTHS «KaTHOHY, aHAJIM3UPOBATH BOIIPOCHI, IIPUMEHEHNE
«aHUOH. (hopMHpPOBATH OTBETHI. UX B
aHUOHY. Uccnenosath KoMMyHMKaTHBHBIE: KU3HEHHBIX
I'mapomns ¢ CBOMCTBA PaCTBOPOB y4acTBOBATh B KOJUIEKTUBHOM | CUTYyalUsX.
Pa3JIoKCHUEM anekTpoauToB.JlaBaTte | oOcyxaeHuu mpoodsiem; ooOMeH
COEUHEHUS OIpezie/IEHNE MHEHUSAMH, [IOHUMaHKE
THIPOJIN3a COJIeH. MO3UIIMH TapTHEpPA.
IHonyuar PerynatuBHbIC: CTABUTH
BO3MO’KHOCTH yueOHYI0 3a/1a4y Ha OCHOBE

HAYYHUTBCS: COCTaBIIA
Th YpaBHCHUA
peaKkLuil TuapoIn3a
COJIEH U ONPENENATh
XapakTep Cpelsl
pacTBOPOB COJIEH IO
UX COCTaBY

COOTHECEHHUSI TOTO, YTO YXKE
W3BECTHO M YCBOEHO, M TOTO,
YTO €I1le HEU3BECTHO.
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15

[1/pNe2 Penienue
IKCIIepH-
MEHTAJIbHBIX
3a1ad.

Ypok
3aKpEIUICHUS
PO IEHHOT O
Marepuaia

Otpabotka
aJropuT™Ma
COCTaBJICHUS
MOJIHBIX U
COKpAIIEHHBIX
ypaBHEHUH
MOHHBIX
peakuuii

MPaKTUy
eckast
paborta

Hayuarcs: OnucsiBaT
b CBOMCTBA BEUIECTB B
XoJie Jie-
MOHCTPAIIMOHHOTO U
J1a00paTOPHOTO
JKCIEPUMEHTA.
CobmroiaTh npaBuia
TEXHHUKH Oe3o1mac-
HOCTH.
XapakTepu3oBaTh
yCIIOBUS TEUCHUS
peakuuil B pacTBOpax
ANEKTPOJIUTOB J10
KoHI1a. OnpenensiTh
BO3MOXXHOCTh
IIPOTEKAHUs PEaKIUM
HMOHHOT0 0OMeHa.
[IpoBouTH
TPYIIIOBbIE
Ha0JII0/IeHUs BO BpeMs
MPOBEACHUS
71a00PaTOPHBIX OIBI-
ToB. Ilosryuar
BO3MOKHOCTH
HAYYHUTHCS: TPUMEHS
Th TEOPETHUUECKHUE
3HAHUS Ha TIPAKTHUKE,
OOBSICHATH
HaOJt0/IeHUs U
pe3yabTaThl
MIPOBOIUMBIX

omnbiToB OOCYKIaTh B
TpyIIax pe3yabTaThl
orbITOB. OOBSICHSITH

[IpenMeTHBIE: aHATU3UPOBATH
1 0TOMpaTh HHPOPMALIHIO;
BBIJIBUKEHUE TUIIOTE3 U UX
000CHOBaHHUE; TTOCTPOCHUE
JIOTHYECKOU IIenH
paccyXIeHH.
KoMMyHHKaTHBHBIE: BEIOOD
OCHOBAHUH U KPUTEPUEB C
LEJIbIO BBIJCICHUS IPU3HAKOB,
YMEHUE C TOYHOCTHIO
BBIPAJKAaTh CBOU MBICIIH B
COOTBETCTBHH C 3a7]a4aMH U
YCIIOBUSIMU KOMMYHUKALIMH.
PerynsTuBHEIE: COXpaHEHUE
yueOHoOM 3a1aun

Hcnons3oBann
€ 3HAHUM JJII
peleHus
y4eOHBIX
3ajad4.

yued
HUK

§11
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CYIIHOCTh peaKIil
HOHHOI'0 0OMEHa.
Pacno3naBarn
peakIi HOHHOTO
obOMeHa 110
YPaBHEHUSIM pEaKLMil.
CocCTaBIIATh IOJHBIC U
COKpallleHHbIE
WOHHBIC YPaBHCHUS
peaKuuid.

16 Pemenne 3amad Ha | 3HAKOMCTBO C ydeOHoe | Hayuares: pemars Ilo3HaBaTenbHbIE: OcozHanue y4eb | Tetpan
M30BITOK U HOBBIM THIIOM 3aHsATHe | PACUCTHBIEC 33/1a4M 110 | CAMOCTOSITEJIBHO BBIJCTATh U | HEJOCTHOCTH | gk | b
HEJJOCTATOK. 3anau yYpaBHEHUSIM (bopMUpOBATh LEIIH; MOJTY4EHHBIX

XMMHYECKHX PEaKnuil | aHAIM3UPOBATH BOIPOCHI U 3HAHUH.
Perrenue C UCIIOJIb30BaHUEM (opMHpPOBATH OTBETHI.
PACHETHBIX MacChl, KOJTMYECTBA KoMMyHUKaTHBHEIE:
saxad BEIIECTBA MM 00beMa | y4acTBOBATH KOJUIEKTHBOM B
OJIHOTO U3 oOcyxeHnu npodiem; oOMeH
BCTYIUBIINX WU MHEHHUSMH, TOHUMATh
MOJTY4YalOIUXCs B MO3HIUIO MTApTHEpA.
pEaKLuy BEIIECTB PerynatuBHble: IPUHUMAIOT U
IMosxyuar COXPAHAIOT y4eOHYI0 3a1ady;
BO3MOKHOCTh COCTaBJISAIOT IIaH U
HAY4YUThCA: BRINONHA | mMociIe0BaTeIbHOCTh
Th 3aJaHUs Ha JIEUCTBUI.
3a7[aHHBIC TEMBI.
Henarn
OIIpe/IeTICHHBIE
BBIBO/IbI TIPU PEIICHUHN
3ama4

17 KonTponbHas Vpok koHTpons | yuebnoe | Haywarcsi: npumenst | [lo3HaBaTenbHbIE: Osnanenue

paGora Nel. 1 OLIEHKH 3aHsTHe | b 3HAHHS, YMCHHUSA U OCYIIECTBIIATH TOUCK HY)KHOW | CHCTEMOMH
SHAHMI HaBBIKH, IOJY4YEeHHBIE | MH(OpMaIK B yueOHUKE, 3HAaHUU

TIPU U3yYEHUH TEMBbI

atnmace. KOMMYHUKATUBHEIE!
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yYaImxcs

YUUTHCS BBIPAXKATh CBOU
MBICJIA B COOTBETCTBHH C
3a/1a4aMU U yCIOBUSIMH
KOMMYHHUKAIUH.
PeryngaruBHEIE:
MIPOTHO3UPOBATH PE3YJIHTATHI
YPOBHsI YCBOCHHE U3y4aeMOT0
Marepuasa.

I'anorennl (54)

18 Xapakrepuctuka | [Tonoxxkenue yuebHoe | Hayuarcsi:Xapakrtepu | [lo3HaBaTesnbHbIE: yMEHUE Oco3nanue yueb | §12
TaJIOTEHOB. TAJIOTEHORB B 3aHSIATUE 30BaTh I'aJIOT'CHBI HA IIPUMCHSITD ITOJIYYCHHBIC IHECJIOCTHOCTHU HUK
TePHO/IHYECKOi OCHOBE HX IOJIOXKEHNS | JAHHBIE VISl PEllICHH MIPUPOJIBI.
CHCTEME B IIEPUOANYECKOI NPaKTUYECKHX 3a]1a4.
CUCTEME U KoMMyHUKaTHBHBIE: YMEHHE
XUMITHCCKIX 0COOEHHOCTEMH ONPENENATh LEIN CBOETO
SJICMCHTOB CTPOCHUSI UX aTOMOB. | OOyYEHHsI, CTABUTH U
Honayuar (dhopMynupoBath i cedst
BO3MOKHOCTh HOBBIE 337]a4H B yueOe U
HayunThesi: OObSCHS | MO3HABaTEIbHON
Th 3aKOHOMEPHOCTH JIeATEIIbHOCTH, Pa3BUBATH
W3MEHEHUS CBOWCTB MOTHUBBI U HHTEPECHI CBOEN
TaJIOr€HOB C MO3HABATEIbHOMN
YBEJIMYEHUEM aTOM- JEATEIIbHOCTH.
HOTO
HoMepa. OnpenensiTh PerynaruBHsie:
MPUHAJIE)KHOCTh MPOTHO3UPYIOT PE3YJIbTaThI
BEILIECTB K YPOBHSI YCBOCHMS U3y4aeMOro
OonpeAeIEHHOMY Marepuaia; IPUHUMAIOT U
KJIACCy COCIMHEHUN. COXPaHAIOT YUCOHYIO 3a7a9y
19 Xiop. dusnyeckue u yueOHOoe | Hayuartcsi:Xapakrepu | [lo3HaBatenbHble: BeisiBiIeHHe | Oco3HaHue yueb | §13
XUMHUUYECKUE 3aHITUE 30BaTh JJIECMECHT 0COOEHHOCTEN U IMPU3HAKOB EJIOCTHOCTHU HUK
cBOHCTBa X710pa XJIOp. 3HATh 00BEKTOB; IPUBOIUTD reorpaguyeck
¢dusnyeckue u IIPUMEPBHI. Ol cpenbl.
XUMHUYECKHE cBoWcTBa | KOMMYHUKAaTUBHEIE: OBnageHue
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xjopa Ilomyuar B3aHUMOJICUCTBHUE B X0 cUCTEMOU
BO3MOKHOCTh TPYNIOBOM pabOThI, BEIyT 3HAHUU U
HAYYHUTHCSl CPaBHUBA | IMAJIOT, YYaCTBYIOT B MIPUMEHEHUE
Th CBOWCTBA MPOCTHIX | JIUCKYCCUU; TIPUHUMAIOT uX B
BELIECTB XJIOpa, JIpyroe MHEHHE U TO3UIIHIO. AKHU3ZHEHHBIX
Pa3BACHATH ITH PerynsTuBHBIC: MPOTHO3UPYIOT | CUTYAIIHSIX.
CBOICTBa B CBETE Pe3yJIbTaThl YPOBHS YCBOCHUS
MIpEICTaBICHUH 00 M3y4aeMOro MaTepuana;
OKHUCJIUTEIBHO- IPUHUMAIOT U COXPAHSIOT
BOCCTAaHOBUTENIBHBIX | YUeOHYIO 3a71a4y.
rpolieccax
20 XJT0pOBOOPO: [Tonyuenue u yuebHoe | Hayuarcsi: OnuceiBar | [lo3HaBaTeNbHEbIE: OBnaneHue yueb | §14

TIOJTyYeHHE 1 CBOIICTBA 3aHsTHe | b CBOWCTBA BElIECTB B | (hOpMUPOBaAHHE MPOOIEMbI CUCTEMOI HUK

CBOICTRA. XJOPOBOIOPO/IA XoJie Jie- YpOKa, CO3JIaHuE aJITOPUTMA 3HAHUU U
MOHCTPAIMOHHOTO U | IEATEIbHOCTHU MPU PELICHUN MIPUMEHEHUE
71a00paTOPHOTO pPOOJIEMBI. UX B
IKCIIEPUMEHTA. KoMMyHHKATHUBHBIE: TIOUCK U | JKU3HEHHBIX
CobnroaTh TEXHUKY BBLIEIICHIE HEOOXOIUMON CUTYaITUsX.
0€30MacHOCTH. uH(bOpMaIiU; yMEHUE C
IMoxyuat JIOCTaTOYHOW TOYHOCTHIO
BO3MO’KHOCTH BBIpaXaTh CBOU MBICTU B

HAYYHUThCSA: BeisBiaT
b IpOOJIEMBI U
MEPCIEKTUBBI
passurusa AIIK B
Poccun Ha ocHOBE
aHamn3a
JOTIOJTHUTEIHHBIX UC-
TOYHHUKOB
reorpaduyecKkon
uH(pOpMaINH.
TloaroraBiuBaTth
KpaTKHUe COOOIIEeHUS
WJTU TIPEe3EHTaIu 00

COOTBCTCTBHH C 3aJJadaMU 1
YCJIOBUSAIMHU KOMMYHHKAIIUU.

PerynaruBHbIe: TPUHATHE U
COXpaHeHHe y4eOHOM 3a1auu.
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HWCTOPHUM CTAHOBIICHUS
TpaHcnopra B Poccuun

21 Consinas kucnora | XJIOpUAbL, yueOHOoe | Hayuartcsi: Pacnosna | [lo3HaBaTenbHEIE: OBnanenue yueb | §15
U ee COJIN. KauecTBEHHAs 3aHsiTHE | BaTh OMBITHBIM MYTEM | YCTAaHOBJICHHE MPUYUHHO- CUCTEMOI HUK
peaKuys Ha COJISHYIO KACIOTY 1 CJIEICTBEHHBIX CBS3EH. 3HaHUI
XIIOPHJI-HOH e€ conu, a TaKxKe KOMMVHI/IKa}“I/IBHbIeI yMEHUE C
OpOMUIBI U UOA UIBL. | IOCTATOYHON TOYHOCTHIO
Hoayuar BbIpaXXaTh CBOM MBICIU B
BO3MOKHOCTh COOTBETCTBHUHU C 33Ja4aMH 1
HAYYHThCs:VConb30 | yCIOBUSIMU KOMMYHUKAITUH.
BaTh NPUOOpeTEéHHBIE | PerynaruBHble: IPUHATHE U
3HaHUS U YMCHUS B COXpaHeHHe y4yeOHOH 3aauu.
MPAKTUYECKOMN
NESATEILHOCTH U
[MOBCETHEBHOM KU3HU
C LIeJIbI0 0€30I1acHOr0
oOpareHus ¢
BEIIECTBAMH M MaTe-
puanamu u
9KOJIOTMYECKH
rPaMOTHOT'O
TOBEICHUS B
OKPYKaIOLLEeH cpese
22 [T/pNe3. Pemenue npaktud | Hayuaresi: OnuceiBar | [lo3HaBaTeNbHbIE: OUCK U Oco3HaHue yueb | §16
Ho_]'[yquHe SOKCIIEPUMEHTAI eckasa b CBOICTBa BCIICCTB B BBIJICIICHUEC HCO6XO,Z[PIMOI>'I OCJIOCTHOCTH HUK
COJISIHOM KMCIOTHI | BHBIX 33134 pa6ota XoJie Jie- nH(pOpMaIUK; CHHTE3UPOBAThH 3HaH1/117£ KaK
H H3YUCHHE ¢ ITonyuerme MOHCTPAIIMOHHOTO U HMEIOLMECS SHAHUA, BEIOOD BA)KHEUILIETO
. . 1abopaTopHOTO OCHOBAaHHWH ¥ KPUTEPUEB JIJIS KOMITOHEHTA
CBOUCTE. COJLAHON JKCIEPUMEHTA. MOCTPOEHHUS IOTUUECKOW LENH | HAyYHOU
KUCJIOTBI 1 Co0uroiaTh TEXHUKY | pacCyKIEHHIA, yMEHHE TTOJHO | KapThl MHpA.
HU3y4YCHHC €€ 0€30MaCHOCTH. BBIpQXaTh CBOU MBICIIH.
CBOWCTB» MMoayuar KoMMyHUKaTHBHBIE:
BO3MOKHOCTH (hopMUpOBaHHE U PA3BUTHE

HayuuThcsi:Pacriozna
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BaTh OMBITHBIM ITyTEM
COJISTHYFO KUCJIOTY U
e€ colM, a TaKxke
OpOMUJIBI I HOH/IBI.

TBOPYECKUX CIIOCOOHOCTEH.

PerynsaTuBHble: yMEHME
OpPraHU30BBIBATH CBOIO
NESTENIbHOCTD, BHIOMPATh
CpeZACTBa AJIs pealln3aluu
LETICH.

Kuc
JIop
ox
"
cep
a

(74)

23 XapakTepucTuka | AJUIOTpOIUs. yuebnoe | Hayuares: Onpenens | [lo3HaBarenbHble: BEIOOD Osnagenue Ha | yued | §17
KHCII0pOJIa U AnnorponHas 3aHsTHe | Th 3aKOHOMEPHOCTH OCHOBAaHUH U KPUTEPUEB IS YPOBHE HUK
cepbl MOJIU(UKALHSL. U3MEHEHUs CBOWCTB CPaBHEHU. ob1ero

O30H — Kak 3JIEMEHTOB B A- oOpa3oBaHUs
IIPOCTOE rpymnmax, KoMmMmyHHKaTUBHBIE:! CUCTEMO
COCIUHCHHE OIIpECIICHHUE MOHATUS | y4aCTBOBATh B KOJJIEKTUBHOM | 3HAHWM.

AIJIOTPONIHUU. Y METh
JaBaTh OOIIYIO
XapaKTePUCTHKY
3JIEMEHTOB U IMPOCTHIX
BEIIECTB MOTPYIIIHI
KHCIIOPOJIa,
OOBSICHSTH, TOYEMY
YHCIIO MPOCTHIX
BEIIECTB B HECKOIHKO
pa3 mpPeBOCXOTUT
YUCIIO XUMUYECKHX
9JIEMEHTOB,

o0cyXeHIH Npooem;
0OMEHMBATHCSI MHEHUSIMH,

IIOHUMATD MO3UIUIO MaPTHEPA.

PGI‘VJ'IHTI/IBHI)IGI YMCHHC
OpTraHHu30BaTh CBOIO
ACATCIIBHOCTD, OIIPEACIIATE €€
3aJa4u U OLICHUBATh
JOCTUTHYTBIC PE3YJIbTAThI.
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XapaKTepU30BaTh POJIb
030Ha B aTMoc(epe
Moayuar
BO3MO’KHOCTH
HayuyuThcsi: OObICHS
Th 3aKOHOMEPHOCTH
W3MEHEHHMSI CBOICTB
anemenToB |VA-
TPYIIIBL.
XapakTepu3oBaTh
AJUTOTPOTIHIO
KHCIIOPOJIa ¥ CEPhI KaK
OJTHY U3 TIPUYHH

MHOT'000pa3us
BEILIECTB.
24 CaoiicTBa ATIOTpOITHBIC yueOHoe | Hayuaresi:Xapakrepu | [lo3HaBaTenbHbIE: BEIOOD OBnanenue Ha | yueO | §18
NPUMEHEHNE CEPBL. | MOAU(DHUKALIMH 3aHsTHe | 30BaTh pu3myeckue | Haubosee 3 PEKTUBHBIX yYpOBHE HUK
cephi XUMHUYECKHUE CBOMCTBA | CIIOCOOOB peIlIeHUs 3a1a4 B oOmiero
(pOMOHTECKAA, cephl, ee 3aBHCHMOCTH OT KOHKPETHBIX o6pa3OBavHH;1
QTOTPOITHBIE YCIIOBUH. CUCTEMOI
MOHOK/THHHAS). Moau(UKAIIH. 3HAHUU.
Pnorarus. Mosayuar KoMMyHHKaTHBHbBIE: YMEHHUE C
BO3MOKHOCThH JIOCTaTOYHOM MOJHOTOU U

HAYYUTBHCS: COCTaBISA
Tb ypaBHEHUS
peakuuii,
MTO/ITBEP K IAIOLIUX
OKHUCJIHUTCIIbHBIC U
BOCCTAaHOBUTEJIbHbBIE
CBOMCTBA CEpHI,
CpaBHMBATh CBOMCTBA
IIPOCTHIX BECIICCTB
CEpbI U KHCIIOpO/a,
Pa3bACHATD ITH

TOYHOCTBIO BBIPAXKATH CBOU
MBICJIM B COOTBETCTBHU C
3ala4aMi U yCIIOBHUAMU
KOMMYHHKAaIIUH.

PerynsruBHbIe: TIPUHUMATE U
COXpaHATh yUeOHYIO 3a/1auy;
CaMOCTOSITENIbHO BBIJECNATD U
(bopMHUpOBATH 1IEJIb;
COCTaBJIATH IJIaH U
I0CJIEJOBATEIBHOCTD
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CBOICTBA B CBETE
MpeCTaBICHUN 00

JIENUCTBUIL.

OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHBIX
rpolieccax
25 CepoBogaopoj. Cynbbusl, yueOHoe | Hayuarcsi: Onpenenst | [lo3HaBaTenbHbIE: YMEHUE Osnagenue Ha | yueb | §19
Cyﬂb(bﬂﬂbl rHHpocynb(i)HI[‘ 3aHITUE Th CIIOCO0 MMOJIYy4YCHUSA OpraHnu30BbIBATH CBOIO YPOBHEC HUK
CepoBoopon CEepoBOIOpOA B JESTENIbHOCTD, BHIOMPATh o0miero
nabopaTopuu U ero CpeacTBa JJIsl peain3anuu o0Opa3oBaHUs
cporictBa. [loayuar ueneid. KoMMyHUKaTUBHBIE: CHUCTEMOM
BO3MO’KHOCTH NPUHUMATh U COXPAHATH 3HAHUU.
HayunThesi: O0cyxna | yaeOHyrO 3a/1a9y.
Th U 3aIIUCHIBATH PerynsaTuBHbie:
ypaBHEHUS Peakiuii, | GOpMUPOBAHUE U PA3BUTHE
XapaKTEePU3YIOIIHNX YMEHHI BECTH
CBOMCTBA CaMOCTOSTEIbHBIN MOUCK,
CepoBOJIOPO/A, B oT00p uHpOpMaIUH.
WOHHOM BHUJIC
26 Oxkcup cepol (IV). | Cepuuctsiil ras. | yueonoe | Hayuaresi:Xapakrepu | [lo3HaBarenbHble: OBnanenue yueb | §20
CepHucras Cynbshurst U | 3ausgTHe | 30BaTh OKCHJI CEPBI CaMOCTOSATENIbHO BBIICTATH U CUCTEMOM HUK
KUCIIOTBL THAPOCYIb(UTHI (IV), naBatpb (hopmMupoBaTh 11€TH; 3HaHUHN U
XapaTepucCTUKy aHAJIM3UPOBATH BOMPOCHI, MIPUMEHEHHE
CEpOBOIOPOAHOMN U (hopMUpOBATH OTBETHI. UX B
CEPHHUCTOM KUCIOTaM, KU3HEHHBIX
a TaKKe UX COJSIM. KoMMyHHUKaTUBHBIE: CUTYaIHX.
MMoayuar y4acTBOBATh B KOJUICKTUBHOM | DopMUpoBaHU
BO3MOKHOCTh 00CyX/1IeHUH Npo0sieM; OOMEH | € yCTaHOBKH

HAYYHUTBCSI: COCTABIIS
Th ypaBHEHUS
peakuuii,
XapaKTePU3YIOIIHNX
CBOMCTBA 3TUX
BEIIECTB, OOBSICHATH
MPUYUHY BBITIAICHUS

MHEHUSAMH, TOHUMAHUE
MO3UIMHU MTapTHEPA.

PGFVJ'IHTI/IBHI)IGI CTaBUTH
y4eOHYI0 3a/1a4y Ha OCHOBE
COOTHECEHUSI TOT0, YTO YKe
M3BECTHO U YCBOCHO, U TOTO,

Ha
OTBETCTBEHHOE
OTHOIIIEHUE K
OKpY Karollen
cpene,
HE00X0AUMOCT
ueé
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KHCJIOTHBIX JTOXKJEH YTO €€ HEU3BECTHO. COXPAHEHUS.
27 Oxkcup cepol (VI). | Cynbdarsr. yueOHoe | Hayuarcsi:Xapakrepu | [lo3HaBaTesbHbBIC: BHISBISITH Osnagenue Ha | yueb | §21
CepHaﬂ KUCJIOTA. FI/II[pOCYJ'IB(baTBI 3aHSATUE 30BaTh OKCHUJ CEPEI 0COOEHHOCTH U IIPpU3HAKH YPOBHEC HUK
Cepnblit (VD), cepnyro 00BEKTOB; IPUBOJIUTH ob1ero
aQHTUJIPUL. KHUCJIOTY, IIpUMEPHI B KAYECTBE oOpa3oBaHUs
Oneym. ONPEAEISTh CBOMCTBA | BBIJBUIAEMbIX MOJOKEHUN. CUCTEMOM
B3aumopeiictBu paz0aBIICHHOW CEPHOM 3HAHUM.
e kucinotel. [loayyar KoMMmyHHKaTUBHBIE:!
KOHLEHTPUPOBA BO3MOKHOCTh B3aUMOJIEUCTBOBATh B XOJ€
HHOM  CepHOH HayuuThes: OIpenenn | rpymnmoBoii paboThl, BECTH
KHUCJIOTBI c SITh IPUHAJICKHOCTD | TUAJIOT, Y4aCTBOBATh B
MeTaJUIaMH1 BEILIECTB K JUCKYCCUU; IPUHUMATD
onpeeIEHHOMY JPyro€ MHEHUE U MO3ULUH.
KJIACCy COECIMHEHUM.
ConocraBusiTh PerynstuBHele:
CBOMCTBA IPOTHO3UPOBATh PE3YJIbTATHI
pa3zbaBieHHON U YPOBHsI YCBOEHHUSI H3y4aeMOI'0
KOHLEHTPUPOBAHHON | MaTepuaa; IpUHUMATh U
CEPHOU KUCIIOTHI COXPAaHSTh YUeOHYIO 3a/1a4y.
28 [1/pNe4. Pemenune | Pemenue npaktuy | Hayuaresi: Pacnozna | [lo3HaBaTenbHbIE: BBISBIATH OBnanenue yueb | §22
AKCIEpU- SKCTIEpH- eckas BaTh OMBITHBIM TyTEM | OCOOEHHOCTH U IPU3HAKU CUCTEMOM HUK
MEHTaJIbHBIX MEHTAIELHELX pa6ota pacTBOPBI KUCIIOT, 00BEKTOB; IPUBOIUTH 3HAHUU

3aJa4 110 TEMCE.

3a7a4 [0 TEME
«Kucnopon u
cepay.

cyabGuabl, CyabQUTHL,
Cynbdarsl.
Hcnons3oBats
pUOOpeTEHHBIE
3HaHUS ¥ YMEHUS B
MIPAaKTUYECKOU
JeSITeTbHOCTH U
IIOBCEIHEBHOM KU3HU
C LIeJIbI0 0€30MacHOro
oOparteHus ¢
BEIIECTBAMH U MaTe-
puanamu u

MIpUMEpPHI B KaUeCTBE
BBIJIBUTAEMBIX TTOJIOKEHUIH.

KoMMYHUKATHBHEIE:
B3aMMOJEHCTBOBATH B XOJIE
TPYNIOBOH pabOTHI, BECTH
JIAAJIOT, Y4aCTBOBATh B
JMCKYCCUU; IIPUHUMATD
JIpyroe€ MHEHUE U MO3UIUH,
JIONYCKATh CYIIECTBOBAHUE
pa3HBIX TOYEK 3PEHUS.
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9KOJIOTHYECKH
rPaMOTHOTO
MIOBE/ICHUS B
OKpY>Karollen cpenie.
Moayuar
BO3MOKHOCTH
Hay4uThesi: Berancs
Th 110 XUMHYECKUM
ypaBHEHHUSAM Maccy,
00BEM U KOJTMYECTBO
BEIIECTBA OJHOTO U3
MPOYKTOB PEaKIINH
0 Macce UCXOAHOTO
BEIIECTBA, 00BEMY
WM KOJTUYECTBY
BELIECTBA,
CoOJIeprKallero ornpe-
JIEJIEHHYIO JOJIEO
IIpUMeECEN.

PerynstuBHEIE: OCO3HAHUE
KayeCTBa U ypOBHH yCBOeHI/ISI;
BOJICBAsI CAMOPETYIISIHS, KaK
CIIOCOOHOCTH K MOOMIIM3AINH
CHUJI ¥l SHEPTUH

29

KoutponbsHas
paboTa Ne2.

yuebHoe
3aHsTHE

Hayuarcs: npuMeHsT
b 3HAHUS, YMEHUA U
HaBbIKH, MOJIy4YEHHbIE
IIPU U3y4EHUH TEMBI

Ilo3HaBaTeaLHEBIC:
OCYUIECTBJISATh MOUCK HYKHOU
nH(popmanuy B yueOHUKe,
arnace. KOMMYHHKATUBHBIC!
YUUTHCS BBIPAXKATh CBOU
MBICIIH B COOTBETCTBUH C
3a/1a4aMi ¥ yCIOBUSIMH
KOMMYHHUKAIUU.
PeryastuBHrle:
MPOTHO3UPOBATH PE3YJILTATHI
YPOBHSI YCBOCHHE U3y4aeMOT0
Marepuasia.

OsBnaneune
cucTeMOu
3HaHUHU

A30
TH

26




¢doc

¢op
(11
1)
30 Xapakrepuctuka | Hutpumsr. yuebnoe | Haywares: npumensat | I[lo3HaBarenbHble: BEIOUPATH Osnagenue yueO | §23
azora u pocdopa. | Pochuabt 3aHsTHe | b 3HAHUE Haunboiee 3¢ pexkTuBHbBIC crCcTeMO HUK
R —— NEePUOINYECKOI crocoObl pelIeHus 3a1ay; 3HaHU.
MIIECKIe CHCTEMBI ¥ CTPOCHHSI | KOHTPOJIMPOBATh U OLICHUBATH
. aToma Ipu IpoLecC U pe3yiabTarT
CBOMCTBA a30T4. XapaKTepUCTHKE JeSITeTbHOCTH.
XUMHAYECKUX
9JIEMEHTOB. 3HATh KomMMyHUKaTHBHBIE:
CBOMCTBa a30Ta. JIOTOBapUBATHCS O
Moayuar pacnpeneneHuu QyHKIH 1
BO3MOKHOCTh posiell B COBMECTHOM
HAYYMTbCS: OOBSCHIT | ACSITEIBHOCTH.
b IPUYHHY
XUMHAYECKOIH PerynatuBHble: yMeHHE
MHEPTHOCTH a30Ta, OpPTraHU30BBIBATH CBOIO
COCTaBIISITh NesITeIbHOCTh, BEIOUPATh
ypaBHEHHMS CpeACTBa ISl pealn3auu
XMMHYECKUX PEaKIUM, | LeTICH.
XapaKTepU3yIOIUX
XMMHYECKHE CBOMCTBA
a30Ta, 1 Pa3bsSCHATH
WX C TOYKH 3pEHHS
IpeCTaBICHUN 00
OKHCITUTEIHHO-
BOCCTAHOBUTEJBHBIX
rpolieccax
31 AMMHUax. WNon ammonus, | yueOnoe | Hayuares: Onpenens | [lo3HaBarenbHblE: YMeHue ¢ yuebd | §24
JIOHOPHO- Th MEXaHU3M CTaHOBJIEHUE IPHUUYUHHO- JIOCTaTO4YHOM
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AKLIETITOPHBIH 3aHsATHE | 0Opa30BaHUS HOHA CJIEICTBEHHBIX CBSI3€; BHIOOP | MOJHOTON U HUK
MEXaHH3M aMMOHMS, HauOonee 3hPeKTUBHBIX TOYHOCTBIO
XUMHUYECKHE CBOICTBa | cioco0OB pelieHus 3a1a4 B BBIPAXKATh
ammuaka. Ilosyuar 3aBUCUMOCTHU OT KOHKPETHBIX | CBOM MBICIIA B
BO3MO’KHOCTh YCIJIOBHIA. COOTBETCTBUH
HAYYHUTHCH: C 3a/1a4amMu U
COCTAaBJISITh KoMMyHUKATUBHBIE: YMEHUE C | YCIIOBUSIMHU
YpaBHEHUS PEAKIUK, | JOCTATOYHOU TOYHOCTHIO KOMMYHUKaIH
XapaKTEePU3YIOLIUX BbIpaXXaTh CBOM MBICIU B U; BJIaJICHUE
XUMHUYECKHE CBOMCTBA | COOTBETCTBHUM C YCIOBUSIMU MOHOJIOTMYECK
aMMMaKa, u KOMMYHHKAIHAH. ou u
Pa3bACHSTH UX C JUATIOTUYECKO
TOYKH 3PEHUS PerynstuBHEIE: yMEHHE i hopmamu
npeacTaBiIeHUu 00 OpraHU30BbIBATH CBOKO peunu;
3IEKTPOJIUTUYECKON NesITeIbHOCTD, BRIOUPATh IIOCTPOEHHUE
JIMCCOLMAlU U CpencTBa sl peaiu3aluu JIOTUYECKOM
OKHCIIUTENBHO- LEJICH. enu
BOCCTaHOBUTEIIBHBIX pacCyXJIeHHH.
IIPOLIECCOB
32 [T/pNeS.ITonydyen | [lomyuyenue npaktuu | Haywarcesi: nonyyars | [lo3HaBaTenbHbIE: yMEHHE YMmeHue ¢ yueb | §25
e aMMHaKa u aMMHaKa u eckada aMMHaK peaKHI/Ieﬁ BECTH CaMOCTOSATEIbHBIN I[OCTaTO‘IHOfI HUK
H3yUEHHE ero H3ydeHHe ero pa6ota HMOHHOr0 0OMeHa 1 MOMCK, 0TOOP MH(OpMAaLIMH, €€ | TOJIHOTOU U
CBOJCTE. CBOICTE JI0Ka3bIBaTh OMBITHBIM | peoOpa3oBaHHe. TOYHOCTBIO
IyTEM, YTO KomMMyHUKaTHBHBIE: BBIPAXaTh
coOpaHHBIH ra3 — (dhopmMupoBaHre COOCTBEHHOTO | CBOHM MBICIIU B
ammvuak Ilomyuar MHEHUS U MIO3ULIHH. COOTBETCTBUU
BO3MOKHOCTH PerynsTuBHBIE: IIJIAHUPOBAHUE | C 3ala4aMU U
HAYYUThCSA:AHAIU3UP | CBOMX JEHCTBUH B YCIIOBUSAMU
OBaTh PE3yJIbTAThI COOTBETCTBHUU C ITIOCTABJICHHON | KOMMYHHUKAIU
ONBITOB U J€1aTh 3a7a4€il U yCIIOBUSIMH €€ 1; BIQJICHUE
oboO1arorue peanu3anum, B TOM YHCIIE BO MOHOJIOTHYECK
BBIBOJIBI BHYTPEHHEM IJIaHE. ol 1
JUATIOTUYECKO
i hopmamu
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peuw;

MMOCTPOCHUE
JIOTUYECKOM
enu
pacCyXICHHUIA.
33 Conu aMMOHUS. Conu ammonus. | yue6Hoe | Hayuarcs: Onpenens | [lo3HaBarenbHble: OBnanenue yuebd | §26
HBOI\/'IHBIG COJIHU 3adsSITUE Th KQYE€CTBECHHYIO YCTAaHOBJICHUE IPUYHUHHO- CHUCTEMOH HUK
pEeaKIHIo Ha NOH CJIEICTBEHHBIX CBSI3€H U 3HAHUU
ammonus. [osyuar 3aBUCHUMOCTHU MEXY
BO3MOKHOCTH 0o0BbeKTaMu.
HAYYUTHCS: KoMMyHHKaTUBHBIE:
COCTaBJISITh MJIAaHUPOBAHUE 1NN U
ypaBHEHUs CHocoObI B3aUMOICHCTBUS,
XUMUYECKUX Peakiuid, | 0OOMEH MHEHHSIMU, TOHUMAaHUE
XapaKTEePU3YIOIIHNX MO3UINH MTapTHEpa.
XMMHYECKHE CBOMCTBA
coJieil aMMOHUS, U PerynstuBHble: coxpaHeHue
Pa3bACHATH UX B CBETE | y4eOHOM 3a7auu; yUUTHIBATh
MIpe/ICTaBICHHH 00 BBIJICJICHHBIC YUUTEIIEM
JIEKTPOJIUTUYECKON OPUEHTHUPHI IECUCTBHUS.
JUCCOITMAIIU
34- A3OTHas KUCIOTA. | XUMU3M yuebHoe | Hayuartcsi: ConoctaB | [lo3HaBaTenbHbIE: yMEHUE Osnanenue yuebd | §27
35 IOJIy4YECHHUS 3aHATUE JIATh CBOICTBA BECTH CaMOCTOSATEIbHBIN cUCTEMOH HUK
A30THOM paz0aBiIeHHON U TOUCK, 0TOOP MHpOPMAIIHNH, €€ | 3HAHHUI
KHCIOTEL KOHLEHTPUPOBaHHON npeoOpa3oBaHue.
a30THOH
O m— KHCIIOTHL. Y cTaHaBNUB | KOMMYHUKATHBHBIE:
cBOMNCTBA aTh IPUHAIICKHOCTE | (hopMUpOBaHHE COOCTBEHHOTO
. BEILIECTB K MHEHHUSI ¥ TIO3HIIHH.
a30THOM OIPENIEIIEHHOMY
KHCJIOTBI. KJIACCy COEeTMHEHUH. PerynsTuBHBIC: ITIAHUPOBAHUE
BsanmonencTsu Moayuar CBOMX JICHCTBHIA B
€ ¢ MeTajlaMu BO3MOKHOCTh COOTBETCTBHUH C [TOCTABJICHHOM

HAYYMTBCH: COCTABJIA

3a71a4€il U yCIIOBUSIMU €€
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Th YpaBHEHUS
XMMHYECKUX PEaKLUM,
JISKAIIIUX B OCHOBE
MPOU3BOACTBA
a30THOM KHUCJIOTEI, U
Pa3bACHATH
3aKOHOMEPHOCTH HX
MPOTEKAHUS,
COCTaBJIATh
YPaBHEHUS pEaKLi
MeXx 1y pa30aBIeHHOM
u
KOHIIEHTPHUPOBAHHOM
a30THOM KHCJIOTOM B
METaJlIaMH,
OOBSICHSTH UX B CBETE
npeAcTaBICHUN 00
OKHCIIUTEILHO-
BOCCTAaHOBHUTEIIbHBIX
MPOLECCOB

peanu3aiyu, B TOM YUCIIe BO
BHYTPEHHEM IUIaHE.

36

Coi a30THOH
KHUCJIOTHI.

Hurparsl n
0COOEHHOCTH UX
pa3IoKeHUs
IIpY HarpeBaHUH

yaeOHoe
3aHATUC

Hayuarcs: O6cyxnar
b Ka4€CTBEHHYIO
peaKIMio Ha HUTpaT-
WOH.

IHonyuar
BO3MOKHOCTH
HAYYMTbCH: OTINYATh
COJIM a30THOM
KHUCJIOTHI OT
XJIOPUIOB, CYJIb(aTOB,
Cynb(pUIIOB U
CyIb(pUTOB,
COCTaBIISITh

[To3HaBaTebHEIE:
CTAHOBJICHUC ITPUYNHHO-
CIIE/ICTBEHHBIX CBSI3€il; BEIOOD
Haubosee 3 PEeKTUBHBIX
CIOoCcO0O0B pelIeHus 3a7a4 B
3aBUCHUMOCTH OT KOHKPETHBIX

YCHOBHﬁ. KoMMYHUKATHBHEIC:

YMEHHE C T0CTATOYHOU
TOYHOCTBIO BbIpaXkaTb CBOU
MBICJIM B COOTBECTCTBUU C
YCIOBUAMU KOMMYHUKAIUH.
PGI‘VJ'H{TI/IBHI)IGI YMGHI/IG
OpPraHu30BbIBaTh CBOKO
NEesATEeILHOCTh, BRIOUPATh

OBnageHue
cucTeMOu
3HAHUH

HHK

§28
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YpaBHEHUS peaKIuid
PAa3JI0KCHUS HUTPATOB

CpencTBa ISl pean3aluu
eJeH.

37 Docdop. benpri, yuebnoe | Hayuares:Xapakrepu | [lo3HaBaTenbHble: yMEHUE OBnanenune yueO | §29
KpAacHBIN 1 3aHgTHe | 30BaTh QAJUIOTPOIHBIE | BECTHU CAMOCTOSITENbHBIN CHUCTEMOM HUK
yepHbId hochop MoaubUKaIIH MOMCK, OTOOp HH(pOPMAIIMH, €€ | SHAHUI

docdopa, cBoiicTBa npeoOpa3oBaHue.

0enoro 1 KpacHoro KoMMyHHKaTUBHBIE:

docdopa. IMoxyuar (hopmMupoBanre COOCTBEHHOTO
BO3MO’KHOCTH MHEHUS ¥ MO3ULINH.
HAYYHUTBHCS: COCTaBis | PerynsTuBHbIE: MJIAHUPOBAaHUE
Th YPaBHEHUS CBOUX JICUCTBUU B
XUMHUYECKUX PEAKLUH, | COOTBETCTBUHU C IIOCTABICHHON
XapaKTePU3YIOIIHNX 3a/1a4yeil U yCIOBUSIMHU €€
cBoiicTBa pocdopa peayin3aimi.

38 Oxkcun dpochopa | DochopHbrit yueOHoe | Hayuartcsi:Xapakrtepu | [lo3HaBaTenbHbBIE: YMEHUE OBnanenue yueb | §30
(V). ®ocdopuas | AHTUIPHA. 3aHsTHEe | 30BaTh CBOWMCTBA BECTH CaMOCTOSITEIbHBIMN CHUCTEMOM HUK
KHCIIOTA 1 ee OptodocdopHa bocdopHoro MOMCK, OTOOp MH(pOPMALIMH, €€ | SHAHUI
- sl KHCIIOTA. AHTHJpHA 1 peoOpa3oBaHuE.

I'uapodocdat- ¢bochopHOIl KUCTOTHI.
HOH, [TonnmaTe 3HaueHUE KomMMyHUKaTHUBHBIE:
auruapodocdar MHUHEPAJIBHBIX (dbopmMHupoBaHHEe COOCTBEHHOTO
-uoH. [Ipocteie yaoOpeHu# s MHEHUS U TIO3ULNH.
U CIIOXKHBIE pacrenuii Iloyyar
MUHEpaJIbHbIE BO3MOKHOCTH PerynsaTuBHbIC: IITAHUPOBAHHE
ynoopeHus HAYYHTbCH: CBOWIX JICHCTBHIA B
COCTaBJISITh COOTBETCTBHUU C MOCTABIEHHON
YpaBHEHUS PEaKLIMid, 3a/1a4el U yCIOBUSIMH €€
XapaKTepU3YIOIINUX peali3aIum.
XUMHUYECKHUE CBOMCTBA
okcuna docdopa (V)
u ocdopHoii
KHUCJIOTHI, U

paB'LHCHHTB HUX B CBCTC
TpeACTaBICHUHN 00
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BJIEKTPOJIUTUUECKON
Jucconuanuvu 1
OKHUCJIUTEIHHO-
BOCCTaAaHOBUTCIIBHBIX
npoleccax,
IIPOBOAUTE
KaueCTBEHHYIO
peakmuio Ha pocdart-
WOH.

39 Pewenue 3anau OcBoeHue yuebHoe | Hayuartcsi: pemath [To3HaBaTenbHEIE: Oco3HaHue yueb | TeTpag,
Ha HpaKTI/IquKI/Iﬁ HOBOT'O THUIIA 3aHITUE PACUYCTHLBIC 3aa4U 110 CaAMOCTOJSTCIIBHO BBIACIATH U HECJIOCTHOCTHU HUK b
BBIXOJL. 3a7a4 ypaBHEHUSIM } (hopMHpOBATH LIETIH; HOJIyquHI)IX

XMMHYECKUX PEaKIMi | aHaJM3UPOBATh BOMPOCHI U 3HaHMH.
C UCTOJIb30BaHUEM (hopMHUPOBATH OTBETHI.

MAaccChl, KOJIMYeCTBa KoMMyYHUKATHBHBIE:
BEIIECTBA WM 00bEMa | Y9aCTBOBATh KOJUICKTHBOM B
OJIHOI'O U3 oOcyxaeHnH mpodiemM; oOMeH
BCTYIUBIINX WJIH MHEHUSMH, IIOHUMATh
MOJTYYarOLUXCs B MO3ULIHIO TapTHEpA.

pEeaKuuK BEUIECTB PerynstuBHbIC: TPUHUMAIOT U
Honayuar COXPAHSIOT Y4eOHYIO 3a/1a4y;
BO3MO’KHOCTh COCTaBJISAIOT IJIaH U
HAYYHUThCs: BBINIONHS | mocnea0BaTebHOCTh

Th 3aJIaHUS HA JIEUCTBHIA.

3aJJaHHbIC TEMbI.

Jlenatp

ONpeACIICHHbIE

BBIBOJIBI TIPH PEIICHUN

3aja4

40 KoHnTponbnas yuebHOoe | Hayuartcsi: npumenst | [lo3HaBaTelbHEIE: OBnanenue
pabora Ne3. 3aHsiTHe | b 3HAHUS, YMEHUS U OCYUIECTBJISITh MOUCK HYKHOM | CUCTEMOI

HaBBIKH, MIOJy4YeHHbIE | HH(OpPMAIUU B yUeOHUKE, 3HAHUH

IIPU U3YYECHUH TEMBI

aTjace. KOMMVHI/IKaTI/IBHHe:
YUYUTHCA BBIPpAXaTh CBOU
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MBICJIA B COOTBETCTBHH C
3a7a4aMu U YCIOBUAMU
KOMMYHUKAaIWH.
PeryasatuBHble:
MIPOTHO3UPOBATH PE3YJIbTAThI
YPOBHSI YCBOCHHUE U3y4aeMOro
Marepuaa.

Yra
epo
AH
Kpe
MH
1071
(10
1)
41 XapakTtepucTuka | AJUIOTpPOIHS yueOHoe | Hayuwarcs:Xapakrepu | [lozHaBarenbHble: BelsiBIeHHE | OBlazcHue yueb | §31
yriaepoaa u yriaepoaa. 3adsSITUE 30BaThb 0coOeHHOCTEN U IMPU3HAKOB CHUCTEMOM HUK
KPEMHHSL. Anmas, rpadur, aiieMeHTEl |VA- 00BEKTOB; TPUBOIUTH 3HAHUH
AtoTpomus KapGHH, rpynnsl (MOATPYIIbBI | IPUMEPBI.
yriiepojia) Ha OCHOBE
yHepoaa. bymrepers! UX TIOJIOKEHUS B KoMMyHMKaTHUBHBIE:
NIEPUOAUYECKOU B3aUMOJICHCTBUE B XOJI€
cucreMe u IpyNnoBoi paboThl, BEIYT
ocoOeHHoCTei JTAJIOT, yYacTBYIOT B
CTPOEHHS MX aTOMOB. | IHUCKYCCHM; IPUHUMAIOT
OOBACHATD JApYroe MHEHHE U ITO3ULIUIO.
3aKOHOMEPHOCTH

U3MEHEHUs CBOWCTB
anemeHToB IVA-
rpynusl. IToayyar
BO3MO’KHOCTh
HaY4UThCs1: XapakTep

PerynsiTuBHBIE: TPOTHO3ZUPYIOT
pe3yJIbTaThl YPOBHS YCBOECHUS

M3y4aeMoro Marepuara;
MPUHUMAIOT U COXPaHSIOT
y4eOHYIO0 3a/1a4y.
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M30BaTh aJUIOTPOIHIO
yriiepoJia Kak OJiHy U3
MPUYIHUH
MHOT000pa3us Be-
IIECTB.

42 XHUMHYECKUE AncopOrus. yueOHoe | Hayuarcsi: OnuceiBar | [lo3HaBaTesnbHbIE: OsnaneHue yueb | §32
CBOICTBA HCCOP6HI/IH. 3aHSATUE b CBOMCTBA BCIIICCTB B OCYHICCTBJIATH ITOMUCK Hy}I(HOﬁ CUCTEMOU HUK
yIiIepoa. AKTHBHPOBAHH xXoze ae- nH(popManuy B yueOHHKE, 3HaHUI
Ancop6us. it Yo MOHCTPAIMOHHOTO U aTJace.

1a00paToOpHOTO

JKCIEPUMEHTA. KoMMyHHKATHUBHBIE: YIUTHCS
Cobmo1aTh TEXHUKY | BBIpa)KaTh CBOM MBICIIU B
0€30MMacHOCTH. COOTBETCTBUHU C 33Jla4aMu U
OnpenensiTb CBOMCTBA | YCIOBUSAMU KOMMYHHKAIHH.
MIPOCTOr0 BEILIECTBA

yTJIsi, UMETh PerynaruBHele:
MPEACTABICHUE O MPOTHO3UPOBATH PE3YJIbTATHI
ancop6buuu IHoay4ar | ypoBHs yCBOGHUE U3y4aeMOTO
BO3MOKHOCTH Marepuana.

HAYYHUThCH:

COCTAaBJISITh

ypaBHEHUS

XUMUYECKUX PEaKLUi,

XapaKTEePU3YIOITUX

XUMHUYECKHUE CBOMCTBA

yriepoJa

43 Oxkcup yrnepona | ['azorenepatop. | yue6Hoe | Haywares Onpenensar | [lo3HaBarenbHbI€: OBnanenue yueb | §33
(11) - yrapusrii I'enepaTopHblil | 3agsiTHe | b CTPOCHHE U CTaHOBJICHUE MPUINHHO- CHCTEMOM HUK
a3, ras. CBOICTBa OKCHAA CIIEICTBEHHBIX CBSI3€i; BEIOOP | 3HAHUU

lazudukanus yriepona (II), ero HanOosee 3P PEeKTUBHBIX
TOIUIABA ¢dusnonornUecKoe CIoco0O0B pelIeHus 3a1a4 B

JeliCTBUE Ha
OpraHu3M YeJIOBEKa.
IMoayuar

3aBUCHUMOCTH OT KOHKPETHBIX

ycinoBuil. KoMMyHUKaTUBHEIE:

YMEHHE C T0CTATOYHOU
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BO3MO’KHOCTH TOYHOCTBIO BBIPA’KaTh CBOU
HAYYHUTHCH: MBICJIH B COOTBETCTBUH C
COCTaBJISITh YCIOBUSIMU KOMMYHUKAIIUH.
ypaBHEHUS PerynaruBHbie: yMeHHE
XUMHUYECKHUX PEaKIHid, | OpraHu30BbIBaTh CBOIO
XapaKTEePU3YIOLIUX NesTeIbHOCTD, BHIOUPATh
CBOICTBa OKCUA CpeacTBa JJIsl peain3anuu
yraepona (1) Lenen.

44 Okcup yriepona | Kapbonartsl. yueOHOoe | Hayuartesi: O6cyxnar | [IpenMerHsie: ananu3upoBats | OBnageHue yuebd | §34
(V) - I'mppokapboHaT | 3aHsATHe | b CBOMCTBA OKCHIA U oTOUpaTh HH(MOPMAIIHIO; CHUCTEMOM HIK
VIJIeKUCITBIA Ta3. | Bl yraepoaa (IV) BBIJIBIDKEHUE TUIIOTE3 U UX 3HAHUU

Moayuar 000CHOBaHHUE; IOCTPOCHUE
BO3MO’KHOCTH JIOTUYECKOM Lenu
HAYYHUTBCS: COCTABIS | PACCYKICHHI.

Th ypaBHEHUE

peakium, KoMMyHHKaTHBHBIE: BEIOOD
XapakTepU3yIoLen OCHOBAaHHMU U KPUTEPUEB C
TIpeBpaIiecHne LEJIbIO BBIJICTICHUS IPU3HAKOB,
KapOOHATOB B YMEHHUE C TOYHOCTHIO
TUAPOKAPOOHATHI, BBIPA)KAaTh CBOU MBICIIH B
MIPOBOJIUTH COOTBETCTBHHU C 3aJja4aMH 1
KaueCTBEHHbBIC YCIIOBUSIMU KOMMYHUKALIMH.
pEeaKIK Ha OKCH/]L

yriepoaa (IV) u PerynartuBHbI€: NPUHITHE U
KapOOHAT-MOH COXpaHeHHe y4yeOHOH 3aaun.

45 VYronbHas KapGonatsr. yuaeoHoe | Hayuartesi: OGcyxnar | [lozHaBarenbHbIE: OBnanenue yueb | §35
KHCIOTA U ee I'uapokapboHar | 3aHsTHE | b CBOWCTBA U YCTaHABJIWBATh MPUINHHO- CHCTEMOU HUK

YTOJIBHOUM KUCIOTBHI. CJIE/ICTBEHHBIE CBSI3U. 3HaHUI

COJIH.

bI

onyuar
BO3MOKHOCTh
HAYYUTBHCS: COCTaBISA
Tb ypaBHEHUE
peaKiuu,
XapaKTepU3yroLmen

KoMMyHHKaTHBHBIC: YMCHHE
OTIpeNIeNIATh LeJIU CBOETO
0o0yd4eHus1, CTAaBUTh U
(bopmynarpoBath A ce0st
HOBBIE 337]a4H B yueOe u
M103HABATEJIbHOU
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MpeBpaleHue
KapOOHATOB B
THIIPOKapOOHATHI,
MIPOBOHTH
KayeCTBEHHBIC
peaKIu Ha OKCUJL
yraepoaa (IV) u
KapOOHAaT-MOH

NeSITeNbHOCTH, Pa3BUBATh
MOTHUBBI U HUHTEPECHI CBOEH
MIO3HABATEIbHON
JESTENIbHOCTH. PEerynsTUBHBIE:
IPOTHO3UPYIOT PE3YNIbTAThI
YPOBHS YCBOEHUS U3Y4aeMOI0
MarepHaia; IPUHUMAIOT U
COXPAaHSIIOT Y4eOHYIO 3a7auy.

46

[T/pNe6. [Tonyuen
ue OKCHJIa
yraepoaa (IV) u
U3YYCHHUE €TO
cBoiicTB. Pacno-
3HABAHHE
KapOOHATOB.

ITonyyenue
OKCHJIa
yriepoaa (IV) u
M3y4YEHUE €ro
CBOMCTB.
Pacnio3naBanue
KapOOHATOB.

MIpaKTUyY
ecKast
paborta

Hayuarcs: noiyyatb
1 coOOMpaTh OKCU]T
yraepoaa (IV) B
naboparopuu u
J0Ka3bIBaTh HAJIN4Ke
JTAaHHOT'O rasa.
oayuar
BO3MO’KHOCTh
HayuuThcsi:Pacrio3na
BaTh OMBITHBIM MMyTEM
YTIIEKUCIIBIN Ta3,
KapOOHAT - U CUJTUKAT-
nonsl. Mcnons3oBath
MPUOOPETEHHBIE
3HaHUS U YMEHUS B
MIPAaKTUYECKOU
JEATENBHOCTH U
OBCETHEBHOMN KU3HU
C L1eJIbI0 0€30MacHOro
oOpareHus ¢
BELIECTBAMU U MaTe-
puanaMu u
9KOJIOTMYECKH
IrPaMOTHOTO
MIOBE/ICHHUS B
OKpY>Karollen cpefie

Ilo3HaBaTeIbHEBIC:
YCTaHABJIMBATb MIPUYNUHHO-
CJIICACTBCHHBIC CBA3U.

KoMMyHHKATHUBHBIC: YMCHHE
OTIPENIENISATh IEJIA CBOETO
0o0y4eHus1, CTaBUTh U
(dbopMynupoBath i cedst
HOBBIC 33/7]a41 B yueOe u
MO3HABATEIbHOM
NeSTeIIbHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOECH
ITI03HABATEJIbHOU
JeSITeIbHOCTH.

PerynsaTuBHBIE: TPOTHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOCHUS
M3y4aeMoro Marepuala,
MIPUHUMAIOT U COXPAHIAIOT
y4eOHyI0 3a/1a4y.

OBnagenue
cucTeMou
3HaHUH

HHK

§36
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47 Kpemuuii. Oxcupn | Oxcun kpemaus | yaeonoe | Hayuares:Comnocrasn | [lo3HaBarenbHble: OBnanenue yuebd | §37

kpemuus (IV). V. 3aHgTHe | fATh CBOMCTBA OKCUIOB | YCTaHABIMBATh IPUUYMHHO- CHUCTEMOM HUK
yriepojia U KPEMHHUSI, | CIIEICTBEHHbIE CBS3U U 3HaHUI
OOBSICHATH IPUIHUHY 3aBUCHMOCTH.
WX PA3IHYHUSL. KoMmMmyHUKaTUBHBIE:!
YcraHaBiuBarh 1o TUTAHUPOBATH LIEJIH U CTIOCOOBI
XUMHUYECKOH dopMylie | B3aMMOAEHUCTBUSA, TOHUMATh
IIPUHAJUIEKHOCTD MO3ULIMIO APYIOro,
BEILIECTB K ONpPEENIEH- | yYaCTBOBATH B KOJUIEKTUBHOM
HOMY KJaccy 00CYXJIEHUH MTPOOJIEMBI.
COEIMHEHUH. PerynaruBHbIe: NpUHUMATh U
IHonyuar COXpaHATh YUeOHYIO 3a/1a9Yy;
BO3MO’KHOCTD YUUTHIBATH BbIJICIICHHBIC
HAYYUTBHCS: 3alUChIB | YUUTEIEM OPUEHTUPBI
aTh YpPaBHEHUS JEUCTBUS.
peakuuii B
3J€KTPOHHO-UOHHOM
Buzie. OCyIIeCTBIATh
B3alMOITPEBPALLICHUS
KapOOHATOB U
T'HJIpOKapOOHATOB.
Pacno3naBats
OIBITHBIM ITyTEM
YIJIEKUCIIBIN Ta3,
KapOOHAT - U CUJIMKAT-
VIOHBI.

48 KpemuueBas Kpemuuesas yueOHoe | Hayuarcs: [lokaspiBa | [lo3HaBaTenbHbIE: BBISIBIISATH OBnanenune yuebd | §38
KUCJIOTa U ee KHCIIOTa, €€ 3aHgTHe | Th KHCIOTHBIN 0COOEHHOCTH M MIPU3HAKH CHUCTEMO HUK
comn. CTeKo. XHMUYECKHE XapakTep BBICHINX 00BEKTOB; IPUBOJIUTH 3HAaHUU
Iemenr. — OKCHJIOB yTiepoaa 1 IIPUMEPHI B KAa4E€CTBE §

kpemuus. Iloayuar BBIJIBUTAEMBIX IOJIOKEHUH.
CrmKaTEL BO3MO’KHOCTh KoMMyHHUKaTUBHBIE:
K HAYYHUTbCA: COCTABI | B3aUMOJEHCTBOBATH B XOZE
Bap1l,

Th ypaBHEHUS

TPYIIIOBOI pabOTHI, BECTH
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KapOOpyH[,
CHIIHIIN/IBI,
CHIIMKATEHI.
CunukarHas
IIPOMBIIIIJICHHOC
Th, KEPaMHKa,
CTEKJIO, LIEMEHT

XUMHYECKUX PEaAKIUH,
XapaKTEePU3YIOLIUX
CBOMCTBA KPEMHHUS,
okcuaa kpemuus (IV),
KPEMHHEBOM KHCIIOTBHI.
HNmets npencrasinenue
0 CWJIMKaTHOU
MIPOMBIIIIIICHHOCTH

JIMAJIOT, Y9aCTBOBATh B
TMCKYCCHH; TPUHAMATh
Apyroe MHEHHE U O3UIHH,
JIOIyCKATh CYIIECTBOBAHUE
Pa3HBIX TOYEK 3PEHHUSL.
PeryastusHble:
IPOTHO3UPOBATH PE3yAbTATHI
YPOBHS YCBOEHHSI U3y4aEMOTO
Marepuasa; MIpUHUMATh U
COXpaHATh YUEOHYIO 33/1a4y.
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Pemenne 3agau
Ha MPUMECH.

OcBoeHue
HOBOT'O TUIIA
3a;a4

yuebHoe
3aHATHE

Hayuarcs: pemats
pacueTHble 3aa4u 10
yYpaBHEHHSIM
XUMHUYECKHUX peaKIui
C UCIIOJIb30BaHUEM
Macchl, KOJIMYEeCTBa
BelIeCTBa UM 00bemMa
OJTHOTO U3
BCTYIUBIINX WA
MOJTyYaroIUXCs B
peaKIiy BEHIeCTB
IHonyuar
BO3MOKHOCTH
HAay4YMTbCsA: Beimonns
Th 3a/IaHUS HA
3aJJaHHbIC TEMBI.
Jlenatp
oTpeJieIeHHbIe
BBIBOJIBI TIPU PEIICHUHT
3ajgau

[To3HaBaTenbHEIE:
CaMOCTOSITEIILHO BBIIICIATh U
(hopMHpOBATH LIETIH;
aHAJIM3UPOBATh BOIPOCHI H
(hopMHUPOBATH OTBETHI.
KomMMyHUKaTHBHBIE:
y4aCTBOBATh KOJUIEKTHBOM B
oOcyxIeHuH mpodiemM; oOMeH
MHEHHSIMH, TIOHUMATh
TIO3HIIMIO TTApTHEpa.
PerynstuBHbIC: IPUHAMAIOT U
COXPaHSIOT YUCOHYIO 33/1a4y;
COCTABJISAIOT TUIAH U
MOCJIeIOBATEIBHOCTD
JIEUCTBUIA.

Oco3Hanue
LIEJIOCTHOCTH
MOJTY9EHHBIX
3HAHUM.

yueb

HHK

TeTpas
b
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50 O06o001menue u ydeOHoe | ITomyuar ITo3HaBaTebHEIE: Oco3Hnanue y4eb | §31-38
CUCTEMAaTHU3aLIUS 3aHATHUE | BO3MOKHOCTH CaMOCTOATCIILHO BBIICIATD U HEJIOCTHOCTH HUK
3HaHMIL. nayuntbest: Bomonns | POPMMPOBATE 1eH; TIOJTy4CHHBIX

. aHAJIN3UPOBATh BOIIPOCHI U 3HAHUH.
(hopMHPOBATH OTBETHI.

3aZlaHHBIC TCMBI. KoMMyHUKATUBHEIE:

Henatsp y4aCTBOBATh KOJUIEKTHBOM B

OIpe/ie/ICHHbIC o0OcyxeHIH mpodIeM; oOMeH

BBIBOJIBI IPH PEIICHUHM | MHEHUSAMM, IOHUMATh

3a1aq HO3ULUIO IIApTHEPA.
PerynaruBHble: IPUHUMAIOT U
COXPAaHSIIOT Y4eOHYI0 33/a4y;
COCTABJISAIOT IUIAH U
II0CJIEI0BATENbHOCTh
IEHUCTBUIA.

Me

Ta

JIbI

(13

4)
51 Xapakrtepuctuka | Metamnuueckas | yaueOnoe | Haywaresi:Xapakrepu | [lo3HaBarenbHble: BhIsiBIeHHe | OBnaaeHue yueb | §39
METaJLJIOB. CBSI3b. 3aHsSTHE | 30BaTh METAJUIbI HA 0Cc00EHHOCTEH 1 MPU3HAKOB CUCTEMOM HUK

Meramnmueckas OCHOBE X IOJIOXKEHUS | 00BbEKTOB; IPUBOIUTH 3HaHUHI
KpUCTaJIIINYECKa B [IEPHOJNYECKON MIPUMEPBHI.
s pelieTka CUCTEME U

ocoOeHHoCTeH KomMMyHUKaTHBHbIE:

CTPOCHMS X aTOMOB. | B3aUMOJIEHCTBUE B XOJI€

OOBACHATD IpyNIoBON paboOThl, BEAYT

3aKOHOMEPHOCTH JTNAJIOT, yYacTBYIOT B

U3MEHEHHUS CBOMCTB
METAJUIOB 110 MIEPHOLY
U B A-rpymnmax.

JTUCKYCCHUU; TPUHUMAIOT
Jpyroe MHEHHE U TO3UIIHIO.
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MMoayuar
BO3MOKHOCTh
Hayuutbcesi: Mccneno
BaTh CBOMCTBA
M3y4aeMbIX Be-
LIECTB. IPUMEHSTh
3HAHUS O
METAJUTUYECKOM CBSA3U
JUISL pa3bsICHEHUSI
(U3HUYECKUX CBOWCTB
METaJJIOB

PerynatuBHbIEe: NPOTHO3UPYIOT
pe3yJIbTaThl YpOBHS YCBOEHUS

HN3y4yacMOoro Marcpualia,
MNPHUHUMAKOT U COXPAHAIOT

y4eOHYI0 3a/1auy.
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Haxoxxnenue
METAaJJIOB B
pupoae 1
CHOCOOBI UX
MOJTYy4YCHHUS.

Haxoxxnenue
METaJJIOB B
MpUpoOE U
o01IHe crocoOb!
WX TIOJTyYEHHUSI.

yuebHoe
3aHATHE

Hayuarcs:Ilonb30BaT
bCs nH(poOpManuei u3
JIPYTUX UCTOYHUKOB
JUTSl IOATOTOBKHU
KpaTKUX COOOIICHUI.
l'otoBuTH
KOMITBIOTEpPHBIE
IIPE3EHTALMH 110 TEME
Monyuar
BO3MOKHOCTh
Hay4YuThcs: Mcnonss
OBaTh NPUOOPETEHHDIE
3HaHUS U YMECHUS B
MIPaKTUYECKOU
NeSITeIbHOCTH U
IMOBCEAHEBHOM KU3HU
C LIeTIbI0 0€30MacHOro
oOparteHus ¢
BelIeCTBAaMH U MaTe-
puanamu u
9KOJIOTHYECKH
rPaMOTHOI'O
MIOBEJICHNUS B

Ilo3HaBaTeILHEIC:
yCTaHaBIUBATh NPUYUHHO-
CICJACTBEHHBIE CBSA3U U
3aBHCHMOCTH.
KoMMyHHKATUBHEIE:
IJIAHUPOBATH IEJIA U CITOCOOBI
B3aMMOJIEMUCTBHS, TOHUMATD
MO3UIHIO IPYTOro,
y4acTBOBATh B KOJJICKTUBHOM
00CYXJIeHUH NTPOOJIEMBI.
PerynsTuBHBIC: MPUHUMATH U
COXPaHSTh YUeOHYIO 3a/1a4y;
YUUTHIBATH BBIJCIICHHBIC
YUUTEIEeM OPUEHTUPBI
JIEWCTBHS.

Osnagenue
CUCTEMOH
3HAHUH

yueb
HHUK

§40
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OKpY>Karollen cpenie

53 XuMu4yecKue Onekrpoxumuyie | yuebnoe | Haywaresi: monb3oBat | [Ipeamernsbie: ananu3upoBarh | OBnajgeHue yueb | §41
CBOICTBA CKHM psAl 3aHATHE | BCA 1 0TOMpaTh HH(pOPMALIUIO; CHCTEMOi HUK
METAIIIOB. HaTPSKEHHS JIEKTPOXMUMUYECKHM | BBIABIDKEHHE THIIOTE3 U UX 3HaHUH

PAIOM HaIPSKEHU N 000CHOBaHUE; TOCTPOCHUE
MeTasuioB (psif .
METaJIJIOB, COCTABJIATh | JIOTHYECKOM Lienn
CTaH/IapTHRIX ypaBHEHUs paccyXJIeHuH.
SJICKTPOMHEIX XUMHUYECKHUX PEaKLUM,
ITOTEHILIUAJIOB XapaKTepU3yIOIUX KoMMyHHKaTHBHBIE: BEIOOD
METaJIJIOB) CBOMCTBA METAJIIOB OCHOBAHUH U KPUTEPUEB C
MouyuaTr EJIbIO BBIJCJICHUS TPU3HAKOB,
BO3MO’KHOCTh YMEHHE C TOYHOCTHIO
HAYYMTbCS: OOBSICHAT | BBIPaXKaTh CBOU MBICIIH B
b CBOMCTBA METAJNIOB | COOTBETCTBUH C 33J]a4aMU U
B CBETE YCIOBUSMU KOMMYHUKAIIHH.
Mpe/icTaBIeHH 00
OKHUCJIUTEIBHO- PerynsaTuBHBIC: IPUHATHE U
BOCCTAHOBUTENBHBIX | COXpaHEHUE yueOHOI 3a1aun.
mpoueccax
54 CniaBbl. CrmuaBsl, yuebHOoe | Hayuarcsi: Onpenenst | [lo3HaBaTenbHbIE: YMEHUE OsnaneHue yueb | §42
UHTEPMETAINY | 3aysTHe | Th OCOOEHHOCTH BECTH CAMOCTOATEIbHBIN CUCTEMOM HUK
ec COCTaBa M CBOWCTB MOMCK, 0TOOp MH(OpMaLINH, €€ | 3HAaHUH
-Kue YyryHa u npeodpa3oBaHue.
COETMHEHUS CTajiu, JIOPAJTFOMHUHUA
, 6ponssl Ioyuar KoMMyHHUKaTUBHBIE:

BO3MOKHOCTD
HAYYUTBHCS: PA3BSIICHS
Th IPOOJIEMBI
0€30TXOTHBIX
MIPOU3BOJICTB B

(dhopmupoBaHHEe COOCTBEHHOTO
MHEHUS U TIO3UIINH.

PerynsTuBHBIE: ITTAHUPOBAHUE
CBOUX NEHUCTBUI B
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METALTYpPTuH. 3HATh
COCTaB M CTPOEHUE
CIUIaBOB, OTJIUYHUE OT
METAJUIOB. Y METh
OOBSCHSTH, IOYEMY B
TEXHUKE ITUPOKO
WCIIOJIB3YIOT CIUIABBI

COOTBETCTBUH C IOCTaBJIEHHON
3a/1aue U yCIOBUSMH €€
peanu3aiuu, B TOM YUCIIe BO
BHYTPEHHEM IUIAHE.

55 [lemounsie Comm yueOHoe | Hayuarcsi:xapakrepu | [lo3HaBaTesnbHbIE: OsnaneHue yueb | §43
MeTasLIbl. LIEJIOYHBIX 3aHsiTHE | 30BaTh LIEJIOYHBIC CTaHOBJICHUE PUYNUHHO- CUCTEMO HUK
METAJLIOB. METaJLIBI 110 CJIEICTBEHHBIX CBSI3€i; BbIOOD | 3HAHUU
AHOMaJIbHBIE TTOJIOYKEHUIO B HanOosee 2 (HEeKTUBHBIX
CBOMCTBA IIEPUONYECKON CIOCOOO0B pellIeHus 3a]1a4 B
LIEJIOYHBIX TabIUIE U CTPOCHUIO | 3aBUCUMOCTH OT KOHKPETHBIX
METaJUIOB atomoB Iloayuar YCIJIOBH.
BO3MO’KHOCTh
HAYYHUTBHCH COCTAaBIAT | KOMMYHUKATUBHBIE: YMEHUE C
b YPaBHEHUS PEaKLMH, | 10CTATOYHON TOYHOCTBIO
XapaKTEepU3YIOIINX BBbIpaXKaTb CBOU MBICIIU B
CBOMCTBA LIEJIOUYHBIX | COOTBETCTBUU C YCIOBUSIMHU
METAJIJIOB U UX KOMMYHHUKAaIIUH.
COE€IUHEHUH, U
OOBSICHATB UX B CBeTE | PeryisTHBHBIC: yMEHUE
MpeJCTaBICHUN 00 OpPraHU30BBIBATH CBOIO
ANEKTPOIIUTUYECKON NesITeIbHOCTh, BEIOUPATh
JUCCOLMAIUH U CpEeICTBa 7Sl pealn3anuu
OKHCIIUTENBHO- nenen.
BOCCTaHOBUTEIBHBIX
MIPOLIECCOB
56 Marnuii. Hlenounozemen | yue6Hoe | Hayuarcs: IIpenmMerHele: aHanu3upoBats | OBiageHue yuebd | §44
[llenmouno3eMenb | bHBIC METAJUIBI B | 3aHATHE | XAPAKTCPU30BATH ¥ 0TOHpaTh HH(OPMALIHIO; CHCTEMOM HHUK
HBIE METAIIIbL. TePHOAMHIECKOit aneMeHThl [IA-rpynmel | BBIABUKEHUE TUIIOTE3 U UX 3HAaHUU
CHCTEME IO MOJOXEHUIO B 000CHOBaHUE; TOCTPOCHUE

MIEPUOINYECKOMN
TaOJIUIIE U CTPOCHUIO

JIOTUYECKOU LIENN
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atomoB Ilosyuar
BO3MOKHOCTH
HAYYHUTBHCSI: COCTaBISA
Th ypaBHEHUS
peakuuit,
XapaKTePU3YIOIIHX
CBOICTBAa MarHus u
€ro COeaUHEHHH, 1
OOBSICHSITH X B CBETE
IIpeICTaBICHUM 00

paccyXIeHui.

KoMMyHHKaTHUBHBIC: BEIOOD
OCHOBaHUU U KPUTEPHUEB C
LIETIBIO BBIJICJICHUS TPU3HAKOB,
YMEHUE C TOYHOCTBIO
BbIpaXXaTh CBOM MBICIIU B
COOTBETCTBHH C 337a4aMH U
YCIIOBUSIMU KOMMYHUKAIIMH.

3IEKTPOTUTUUECKON PerynstuBHEIE: IPUHITHE U
JUCCOIMAIIUU U COXpaHeHHe y4yeOHOH 3a1auu.
OKHUCJIUTEIHHO-

BOCCTaHOBUTEIBHBIX

mporeccax.

57 Baxueiimue Coenunenus yuebHoe | Hayuartcsi:xapakrtepu | [lo3HaBarenbHble: BelsiBIeHHE | OBiageHue yueb | §45
COETMHEHHS KaJbIIHs, 3aHsTHe | 30BaTh 3JeMeHTHl [IA- | ocoOeHHOCTEH 1 MPU3HAKOB CUCTEMOI HUK
KJTBIH. 0COBEHHOCTH TPYIIIIBI IO 00BEKTOB; IPUBOJIUTH 3HAHUI

MOJIOKEHHUIO B PUMEDPBI.
’KecTkocTb BOJIBI. | XUMHUYECKUX .
. MEePUOINUECKON KoMmMmyHUKaTHUBHBIE:
CBOHCTB TaOIUIIe U CTPOCHUIO | B3aUMOJICHCTBUE B XOJI€
aTOMOB TPYIIOBOM pabOThI, BEIYT
XKecTtkocTb Pyl P » BEAY
JIMaJor, Y4aCTBYIOT B
BOJIBI U .
IHonyuar JIUCKYCCUU; IIPUHUMAIOT
crocoOm! e& BO3MOKHOCTH JPYroe MHEHHE W TTO3UITHIO.

YCTpaHEHHUSI.
TlousaTtue o
TUTPOBAHUU

HAY4YHTBCSI: COCTaBIIA
Th ypaBHEHUS
peakuuii,
XapaKTepU3YIOIINUX
CBOICTBa KaJIbLIUA U
€ro COeqUHEHUH, 1
OOBSICHATB UX B CBETE
npeAcTaBIeHUN 00
JJIEKTPOJUTUYECKON

PerynsiTuBHBIE: TPOTHO3ZUPYIOT
pe3yJIbTaThl YPOBHS YCBOECHUS
M3y4aeMOro MaTepHuaa;
MIPUHUMAIOT U COXPAHSIOT

y4eOHYI0 3a/1auy.
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JUCCOLUAIUY U
OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX
npoiieccax. 3HaTh
KaueCTBEHHYIO
pEeaKIIo Ha NOH
KaJIbIIMsA. 3HATh, YEM
o0ycIoBJIeHA
KECTKOCTb BOJIBI.
YMeTb pa3bsICHATh
CHOCOOBI YCTpaHEHHUS

KECTKOCTH
58 ATOMUHUM. [TonsaTne yuebnoe | Hayuares: ITo3HaBaTenbHbIE: OBnanenune yuebd | §46
«aM(OTepHOCTh | 3aHATUE | COCTaBIIATH OCYILIECTBJISATh MOUCK HY’KHOW | CUCTEMOM HUK
» Ha TIpHMepe ypaBHEHUs } uH(popMaluu B yueOHUKE, 3HaHUI
P —— XMMHYECKHUX PEaKIui, | arjace.
XapaKTEePU3YIOLIUX
AOMUHIA oOmire cBoMcTBa KoMMYHHKATUBHBIE: YUUTHCS
antoMuHus. Ilosyyar | BeIpakaTh CBOM MBICIIU B
BO3MOKHOCTh COOTBETCTBHH C 337a4aMH U
HAYYHUTHCS: OOBSACHAT | YCIOBUSIMHA KOMMYHHKAITUH.
b 3TH PEAKIIUH B CBETE
Mpe/icTaBICHHH 00 PerynaruBHsie:
OKHCIIUTENBHO- MPOTHO3UPOBATH PE3YJIbTATHI
BOCCTaHOBUTEIbHBIX YPOBHSI YCBOCHHE U3y4aeMOro
IIPOLIECCOB Marepuasia.
59 Baxueiimnme yuebHOoe | Hayuartcesi: nokaspiBa | [lo3HaBaTeNbHEIE: OBnagenue yueb | §47
CoeIMHeHHs sanste | Th aM(OTEpHBII YCTaHOBJICHHE MPUYUHHO- CUCTEMOM HUK
ATFOMYTHIISL. XapakTep COCIUHEHUS, | CIEACTBEHHBIX CBS3EH U 3HAHUI

COCTAaBJISITh
YpaBHEHUSI
COOTBETCTBYIOIIUX
XUMHYECKUX PEaAKIUi
IHoayuyatr

3aBHCUMOCTH MEXIY
00BbEKTaMH.
KoMMYHHMKATHBHEIE:
TUIAHUPOBAHUE LIETH U
CIIOCOOBI B3aMMO/ICHCTBUS;
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BO3MOKHOCTH
HAYYUTHCH:
OOBSICHATH UX B CBETE
MpeCTaBICHUN 00

00MEeH MHEHHSMH, TIOHUMaHHE
TO3ULINY TTapTHEpPA.
PerynsrtuBHbIC: cCOXpaHEHHE
y4eOHOI 3a/1a4i; yYUTHIBATh

ANEKTPOIUTUYECKOM BbIJICJICHHBIC YYUTEIIEM
JIMCCOIIMALINT OPHEHTHUPHI ICHCTBHS.
60 Keneso. XKeneso B cBere | yueOnoe | Hayuartcs: Ilo3HaBaTenbHbIE: TOUCK U OBnanenune yuel | §48
npencraBnenuit | 3amstue | OOCY)KHaTh CTpOCHHE | BbLIEICHHE HEOOXOMMON CHUCTEMOM HUK
06 OBP. aToMa xenesa, uH(bOpMalluU; CUHTE3UPOBaTh | 3HAHUU
¢busnyeckne u UMEIOIIMECS 3HAHUS; BBIOOD
XUMHYECKHE CBOICTBA | OCHOBaHUI U KPUTEPUEB IS
xenesa [Homyuar MOCTPOCHHS JTIOTHYECKON IIeTIH
BO3MO’KHOCTH paccyXJIeHUul, yMEeHue MOJIHO
HAYYHMTbCH: BBIPA)KaTh CBOM MBICITH.
pa3bACHATH cBoMicTBa | KOMMYyHUKATHBHbIE:
JKeJle3a B CBETe (dbopMupoBaHHE U pa3BUTHE
MIpe/ICTaBICHHI 00 TBOPUYECKUX CIIOCOOHOCTEH.
OKHCITUTEIHHO- PerynaruBHbie: ymMeHHE
BOCCTAHOBUTEJIBHBIX | OPraHU30BBIBAaTh CBOIO
mporeccax u JesITeIbHOCTD, BEIOUPATH
JIEKTPOIUTUIECKOM CpeZCTBa AJIs pealln3aluu
UCCOIMAIIUN eJen.
61 Coenunenus XKenezo B cBere | yueOnoe | Haywarcsi: 3HaTh [lo3naBaTenbHbIC: BhIABICHHE | OBlIageHue yueb | §49
JKees3a. NpeJCTaBIeHnil | 3aHsATHE | CBOHMCTBA 0COOEHHOCTEHN U MPU3HAKOB CHUCTEMOM HIK
06 OBP. coequHeHmnit Fe+2 u F | 00beKTOB; MPUBOIUTH 3HAHUH
X HMIeCK e e+3 [Moayuar TIPUMEPEI.
. BO3MOKHOCTH KomMMyHUKaTHBHbIE:
cboucTsa HAYYHMTbCH: COCTABIISA | B3aMOJCHCTBHUE B XOJIE
OCHOBHBIX Th YPaBHECHUS IpYNIIOBOM pabOTHI, BEAYT
COCIMHEHHUI peaxiuii B cBere JINAJIOT, YYaCTBYIOT B
xKelesa B MpeCTaBICHUN 00 JMCKYCCHM; TPUHUMAIOT
pasHBIX ANEKTPOITUTHICCKOM Jpyroe MHEHHE 1 TTO3UIIHIO.
CTEIICHSX JMCCOLIMAITUY U PerynatuBHbIe: TPOTHOZUPYIOT
OKHUCJIUTEIHHO- pe3yNIbTaThl YPOBHS YCBOEHUS
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OKHUCJICHUSI. BOCCTaHOBUTEJBbHBIX M3y4aeMoro MaTepuana;
[ToHsTHE O nporueccax MIPUHUMAIOT U COXPAHSIIOT
KOPpO3HH y4eOHYI0 3a/1a9y.
62 [T/pNe7 Pemienne | PemieHue npaktuu | Hayuyarces: [IpenverHsie: aHanu3upoBaTh | OBiajeHue yuebd | §50
OKCIICPUMEHTAIIBH | sKCrIepH- ecKast BBITIOJIHSTh 1 0TOMpaTh HH(HOPMAIIHIO; CUCTEMOI HUK
BIX 33J1a4 I10 MEHTATbHEIX pabota SKCIIEPUMEHTAJIbHBIE | BBIIBMKEHHUE TUIIOTE3 U UX 3HAHUU
TEME. 3A124 110 TeMe 3a/1a4u OGOCHOBaHer; IIOCTPOEHUE
WHJUBUAYAIBHO JIOTUYECKOU e
«JMEMEHTEI pa3HbIMU cIIocO0aMH | pacCyKIeHUI.
|A— IA- MouyuaTr KoMMyHHKaTHBHBIE: BEIOOD
IpyIIII BO3MOKHOCTH OCHOBaHUH U KPUTEPHUEB C
MEPUOINYECKON HAYYHUTHCS: BEIOUPAT | LIEJIbIO BBIICICHHS PU3HAKOB,
TAGIHUIBI b Haubosee YMEHHE C TOYHOCTHIO
S —— paloHaIbHBINA X0 BBbIpa)XaTh CBOU MBICIH B
penieHus, aenath COOTBETCTBHH C 3a7]a4aMH U
3JIEMEHTOB.
BBIBOJIBI HA YCIOBUSMU KOMMYHUKAIIHH.
OCHOBaHUH PerynsaTuBHBIC: TPUHATHE U
HaOJIr0IeHN | COXpaHeHHe y4yeOHOH 3a1auu.
63 KoHntponbHas yuebHoe | Hayuartcsi: mpumensit | [lo3HaBaTenbHbIE: BEIOOP
paboTa Ned. 3aHsiTHe | b 3HAHUS, YMEHUS U Hanboee 3 (HEeKTUBHBIX

HaBBbIKH, ITOJTYYCHHBIC
IIpHU N3YUCHUHN TCMbI

Croco0O0B PEeIICHUs 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX
ycinoBuid. KOMMyHUKaTHBHBIE:
YMEHUE C 10CTaTOYHOU
MOJTHOTON ¥ TOYHOCTBIO
BbIpaXaTh CBOM MBICIIU B
COOTBETCTBHH C 3a7ja4aMH 1
YCIIOBUSIMU KOMMYHUKALIMH.
PerynaruBHbIC: MPUHUMATH U
COXpPaHSTh YUeOHYIO 3a/1a4y;
CaMOCTOSTEIIbHO BBICIATH U
(hopMUpOBATH 1LIETTh;
COCTABJISITh TUIAH U
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OCIEN0BATEILHOCTE
JEUCTBUN.

OcHoOBBI Opranuyveckoil xummuu(44)

64 [lepBonauaneubie | Opranuueckue | yueonoe | Haywares: O6cyxnar | [lo3HaBarenbHble: OBnanenune yueb | §51
CBEJIEHHS O BEIECTBA. 3augTHe | b OCHOBHBIE OCYILIECTBJIATh IIOUCK HYXKHOM | CUCTEMOM HUK
CTPOCHUH XUMHYECKOe II0JIO’KEHUS TEOPUU UHpOpMaLUU B yUeOHUKE, 3HAHUU
OpTAHEYECKHX CTpocHHe. CTPOEHUs aTiiace. KOMMYHUKATHBHBIE:

OpPraHUYECKUX YUUTBCS BBIpaXKaTh CBOU

BCLICCTB. CrpykrypHbIe coenuaenu A.M. MBICII B COOTBETCTBHH C

opmysiel byrneposa Ilomyuar | 3ajayamMu ¥ yCIOBUSIMU

BO3MO’KHOCTh KOMMYHHUKAIIUH.
Hsomepns. HAYYHUTBHCH: 3allUChIB | PerynsatuBHeIe:
H3omepr. aTb CTPYKTYpHBIC IIPOTHO3UPOBATH PE3YJILTATHI
DyHKIMOHAIbH (hopmyibl YPOBHS yCBOEHHUE U3y4aeMOro
bIC I'PYIIIBI OpraHU4YCCKUX Marcpuajia.

BELIECTB HA IIPUMEpE

AJIKaHOB

65 IIpenenbHble 1 VYraeBogopozasl. | yaeObnoe | Haywarcsi: O6cyxnar | I[lo3HaBaTenbHble: yMeHHUE OBnanenune yuebd | §52-53
HETIpe e bHbIC AJTKAHBL. 3aHsTHE | b OTAEIBHBIX OpPraHU30BBIBATH CBOIO CUCTEMOM HUK
VT JIEBOIOPOIBL. T OMOIOIHS. IIpeICTaBUTENEN NesITeIbHOCTh, BEIOUPATh 3HAaHUU

T OMOJIOTTL aJkaHoB (METaH, JTaH, CPEZICTBA JIIIA pean3aLin
nponas, 0yTaH), UX Lenen.

I'omonorunuecka busmHecKe u

4 pasHOCTb XUMUYECKHE KommyHuKaTuBHBIE:
CBOMCTBA, MIPUHUMATh U COXPAHSIThH

Henpenenbrbie onpeeneHus y4eOHYI0 3a/1auy.

YIJIE€BONOPOABI TOMOJIOTOB,

(ankeHsr). TOMOJIOTHYECKOTO PerynstuBHsie:

MexnyHnapoasa psana Ioayyar (opMupoBaHUE U pa3BUTHE
BO3MOIKHOCTH YMEHUI BECTH

s HOMCHKJIATypa
AJIKCHOB.

HAYYUTBHCSI: COCTaBIS
Th CTPYKTYpHBIC
(hopMyJTBI AIKAHOB.

CaMOCTOSITENIbHBIN MOUCK,
otOop mHpOpPMAITHH.
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[Tonmumepusanus

Hayuarcs: Cocrapis
Tb CTPYKTYPHYIO
(dhopMyIy 3TUIICHA, €r0
¢busnyeckue u
XUMHYECKHE
CBOMCTBA,
KaueCTBEHHbBIE
peakuuu Ha
HernpeeabHbIe
yTJ€BOJIOPO/IbI.
oayuar
BO3MOKHOCTh
HAYYUTHCS:
COCTaBJISITh
CTPYKTypHBIE
(hOopMyIIBI TOMOJIOTOB
JTHIJICHA

66

[Tommumepsl.

Makpomounekyi
bl. [Tonmumep.
MoHnowmep.
DneMeHTapHoe
3BeHO. CTeneHp
MOJTMMEPHU3AITAN

yaeOHoe
3aHATHE

Hayuares:
CocTaBIATbCTPYKTYPH
yto hopmyry
alleTHJICHA, €T0
¢busnyeckue u
XUMHUYECKHE CBOMCTBA
IHonyuar
BO3MOKHOCTH
HAYYMTbCS: COCTABIIS
Th YpaBHEHUS
XUMHUYECKUX PeaKIHid,
XapaKTePU3YIOIINX
CBOMCTBA alleTHIICHA

[lo3HaBatTenbHbIC: BEIOUPATH
Haubosee 3hPpexTUBHBIE
CHIOCOOBI peleH s 3a/1a4;
KOHTPOJIHUPOBATH U OLICHUBATDH
IpoIecC U pe3yabTar
NeSITETbHOCTH.
KoMMyHUKaTHBHBbIE:
JIOTOBapHUBATHCS O
pacrpeneneHun GyHKIUH 1
posel B COBMECTHOM
NeSITENIbHOCTH. PerynsTUBHBIE:
YMCHHUE OPraHu30BbLIBATE CBOIO
JeSITeJIbHOCTD, BEIOUPATH
CpeACTBa /ISl pean3anuu
nesuen.

OBnageHue
cucTeMOU
3HaHUU.

HHUK

§54
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67 Kucnoponconepx | OgHoaroMHbie yueOHOoe | Hayuartesi: O6cyxnar | [IpenMerHsie: ananu3upoBath | OBnagcHue yueb | §55-58
alue MpeEIbHbIC 3aHsTie | b ONPCACIICHUE ¥ 0TOUpaTh MH(POPMALIHIO; CHUCTEMOM HHK
opraHHYecKue CTHPTEL CIUPTOB, OOIIYIO BBIJIBUKEHUE TUIIOTE3 U UX SHAHUIIA
T — YHKIHOHATBE dbopMyIy CIUPTOB, 060CHOB21H£I€; IIOCTPOEHHUE

¢busnonoruueckoe JIOTUYECKOH Lenu
ad Ipynna. JICHCTBUE METAHOJIA U | PACCYXKACHUM.
MHOFOATOMHbIC 3TaHOJIa Ha OPraHu3M

Hoayuar KoMMyHHKaTHBHBIE: BEIOOD
CHHPTHL. BO3MO’KHOCTH OCHOBaHUU U KPUTEPUEB C
KapGoHoBble HAYYHTBCS COCTABIAT | LIEbIO BBUICIICHHS IPU3HAKOB,
CUCIOTLL b YPaBHEHUS PEaKUUW, | YMEHHE C TOYHOCTHIO
KapGokcubHast XapaKTEPU3YIOIINX BBbIpa)XaTh CBOU MBICIH B
- CBOMCTBA CIIUPTOB COOTBETCTBHH C 3a7]a4aMH U
CriOsKHbLe Hayuares: onpenenst | yclIoBUSAMHU KOMMYHHKAIUH.

Tb (POPMYIIBI
d¢upsr. Meuta MYpPaBbUHOM U PerynstuBHEIE: IPUHATHE U
HKHpEL. YKCYCHOH KHCIIOT, COXpaHeHHe y4yeOHOH 3aaun.

. HWMETh MPEJICTABICHUE

Kanopuittocts 0 CJIOXKHBIX 3(upax
I Hayuarcs: onpenens

Th MOJIEKYJIIPHBIE
Yrnesonsl. (hOpMYITBI TITIOKO3BI,

caxapo3bl, Kpaxmana,

LEJUTIOJIO3BI,

KaueCTBEHHYIO

peaKkuuio Ha TIIOKO03Y

U KpaxMar,

OHMOJIOTUYECKYIO POJIh

TJTFOKO3BI U CaXapo3bl

68 Pe3zeps.
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