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IHosicuuTennLHAA 3aMCKA

IlepeyeHb, HOPMATHBHBIX TOKYMEHTOB, HCIOJb3yeMbIX /JJs COCTaBJieHHs padoueii
NMPOrpaMmbi:

Pabouas mporpamMma Mo XHMHH JJIsI OCHOBHOM IIKOJIBI COCTaBJIeHA HA OCHOBE:
OyHIAMEHTABHOTO ~ AJpa CcoJepkaHus oOmero o0pa3oBaHUST M B COOTBETCTBHHM C
['ocymapCTBeHHBIM CTaHAAPTOM 00mIero oOpa3oBaHus (nmpuka3 MuHHcTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®eneparuu ot 17.12.2010 r. Ne 1897);

@enepanpHoro 3akoHa ot 29 nexadbps 2012 ronma, Ne273 (dDenepanbhblil 3akoH «O0
obpazoBanuu B PDOy);

TpeboBanmii K pe3yJabTaTaM OCHOBHOTO OOIIEro oOpa3oBaHUs, NPEICTABICHHBIX B
denepanbHOM roCyAapCTBEHHOM 00Opa3oBaTENbHOM CTaHIApTe O0O0IIero oOpa3oBaHMsI BTOPOTO
NOKOJICHUsl. B Hel Takke Y4YMTHIBAIOTCA WACU DPA3BUTHUA M (POPMHUPOBAHUS YHHBEPCAIBHBIX
yueOHBIX JeUCTBUMN AJI1 OCHOBHOTO 00111ero 00pa3oBaHUsl.

IlocranoBnenuss I'nmaBHoro I'ocymapcTBeHHOro caHurapHoro Bpada Poccuiickoin
Oenepan «O6  yrBepxkaenun Caunllun 2.4.2821-10 «CaHuTapHO-3MUAEMHOIOTHYECKHE
TpeOOBaHUS K YCIOBHSM U OpPraHU3alU O0YYCHHS B 001Ie00pa30BaTEIIbHBIX YIPEKIACHUIX)» OT
29.12.2010 Ne189;

[Ipukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yTBepxaeHuu (heaepaibHOTO
nepeyHsT y4eOHHKOB, PEKOMEHAYEMBbIX K HCIOJb30BAHUIO TMPH pealu3aluil HMEIOIIUX
TOCYJapCTBEHHYIO  aKKpPEIUTALHWI0 00pa30BaTeNbHBIX MPOrpaMM  HAYalbHOTO  0OIIero,
OCHOBHOTO O0IIIET0, CPEHEro 00IIero 00pa3oBaHuUs»

3a ocHOBY paboueil mporpamMMmbl B3siTa TporpamMmma Kypca Xumud s 8-9 kiaccoB
0011e00pa3oBaTeIbHBIX YUPEKACHUIM, OMyOIMKOBaHHas n3natenbcTBoM «lIpocsemenue» B 2013
rogy (COopHUK mporpaMM Kypca XUMHM K YydyeOHukam xumuu asTopoB [.E.Pymsurtuca,
O.I".®enpamana mist 8-9 kimacco).

Ienn o0yyenus ¢ yuerom cnienuuku y4eO0HOro npeamera
OcHoBHbIE LeJIU U3yYeHUs] XUMUH HaIlPaBJICHbI:

o Ha OCBOEHHE Ba’KHEHIIMX 3HAHMI 00 OCHOBHBIX NOHATHAX M 3aKOHAX XHUMHH,
XUMHUYECKON CUMBOJINKE;
o Ha OBJIA/IeHHEe YMEHHSIMHM HaOmIOJaTh XUMHUYECKHE SIBICHHUSA, MPOBOAMTH

XUMHUYECKHH SKCIIEPUMEHT, TPOU3BOJUTH pacueThl Ha OCHOBE XMMHUUYECKUX (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

. Ha pa3BUTHeE NI03HABATEJbHBIX UHTEPECOB U MHTEIUIEKTYaJIbHbIX CIIOCOOHOCTEN B
npoliecce MPOBEJCHUS XMMUYECKOTO 3KCIIEPUMEHTa, CaMOCTOSATEIbHOTO MPUOOpPETEeHUs 3HAHUIM
B COOTBETCTBUU C BOSHUKAIOIIUMHU KU3HEHHBIMH MTOTPEOHOCTIAMU;

. Ha BOCIIUTAHME OTHOIIEHUS K XUMHMHU KaKk K OAHOMY U3 (yHIaMEHTaJIbHBIX
KOMITIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIeUeI0BEYECKOM KYIbTYpPHI;
. Ha MPUMEHeHUe MNOJYYeHHBIX 3HAaHMM W yMeHHH Uit Ge30macHoro

HCIIOJIB30BaHMA BCIICCTB M MATCpPHAIIOB B 6I)ITy, CEILCKOM XO3SICTBE U Ha IIpOU3BOJCTBC,
pCHICHUSA MMPAKTHUYCCKUX 3a1a4d B MMOBCEIHEBHOM JKHU3HH, TPECAYHPCIKIACHUSA HBHGHHﬁ, HaHOCAIIIUX
BpPEa 3J0POBBIO YCIIOBEKA U OKPYXKAIOIIEC CPEAC.

3agaum o0yueHus.

OnHOW M3 BaKHEHINMX 3a/1a4 OCHOBHOTO 0O0IIero oOpa3oBaHMs SBISETCS IMOATOTOBKA
00yJaronuxcsi K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U MPO(PECCHOHATBHOTO
myTH. OGy‘-IaIOH_[I/IeCSI AOJIKHBI HAYYUTHCA CAMOCTOATCIIBHO CTABUTH LCJIU U ONIPCACTIATh MYTH UX
JOCTHKEHUS, MCIIOIb30BaTh NPUOOPETEHHBII B IIKOJE OMBIT B peajbHOM JKM3HHU, 32 PaMKaMH
y4eOHOT0 Tporecca.

XuMus Kak ydeOHBIN MpeaMeT BHOCUT CYLIECTBCHHBIN BKJIAJ B BOCIIMTAaHWE U Pa3BUTHE
06y‘-IaIOH_[I/IXCSI; OHa IpHU3BaHa BOOPYXKHUTbL UX OCHOBaAMH XUMHWYCCKUX 3HaHPII>'I, HCOGXOI[I/IMLIX



JUTSL TIOBCEHEBHOMN JKM3HH, 3aJI0KUTh QYHIAMEHT IS TaJbHEHUIIEro COBEpPIICHCTBOBAHUS ITHX
3HaHUH, a Takke CHocoOCTBOBaTh 0O€30MacHOMY IOBEICHUIO B OKpYXKarolied cpene u
Oepe’)XkHOMY OTHOIIEHWI0O K Hei. Pa3Butue mo3HaBaTeNbHBIX HWHTEPECOB B IMPOIECCE
CaMOCTOSITENIbHOTO MPUOOpETEHUs] XHWMUYECKUX 3HAHMM U HCIOJIb30BaHUE PA3IUYHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX.

Bocnurtanue yOeXIEHHOCTH B IMO3UTUBHON pOJIM XUMHUU B KH3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOJAMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpY>Kalolleu cpene.

O01mas xapakTepucTuKa yueOHOro npeamera.

B conepxaHum [aHHOrO Kypca NpPEICTaBIEHbl OCHOBOIIOJIAralOIIME TEOPETHUECKUE
CBEIICHMS NI0 XMMUH, BKIIIOYAIOIIUE M3YYEHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTU UX
CBOMCTB OT CTPOCHHS, HUCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKHMX IIPEBpALICHUN U ITyTeH
yIpaBIeHUS UMH B LIETISAX MMOJTYYCHUS BEIECTB, MATEPHAIIOB, SHEPTUU.

Copepxanue yueOHOTO IpeAMETa BKIIOUAET CBEIEHNS O HEOPraHUYECKHUX BEIIECTBAX, UX
CTPOCHHUH U CBOMCTBAX, a TAK)K€ XUMUYECKHX IMPOIIECCaX, MPOTEKAIOIINX B OKPYKAIOIIEM MHUPE.
Haubounee cnoxxubie snemMenTsl OyHIaMEHTAIBHOTO S/Ipa COJAEPKAaHUs 001IIero 00pa3oBaHUs 11O
XUMHH, TaKHE, KAK OCHOBBI OPraHUYEeCKOW U MPOMBIILIEHHON XUMUU, IEPEHECEHBI B IPOTPAMMY
cpenHel (MoTHOM) 001e00pa3oBaTeILHOM MITKOJEIL.

TeopeTnueckyro OCHOBY H3y4Y€HHUS HEOPraHMYECKOW XHUMHUHU COCTaBIE€T AaTOMHO-
MOJIEKYJISIPHOE y4eHue, nepuoanyeckuid 3akoH [[.M. MenneneeBa ¢ KpaTKUMU CBEICHUSMH O
CTPOCHUHM AaTOMOB, BHJIaX XHMHUYECKOW CBS3HM, 3aKOHOMEPHOCTSAX IMPOTEKAHHUH XUMHYECKHX
peaKuHuii.

B wu3yyeHum Kkypca 3HauMTEIbHa pPOJIb OTBOJUTCS XUMHUYECKOMY OKCIEPHUMEHTY:
MIPOBEJCHUIO IPAKTUUECKUX U JJAOOPATOPHBIX pabOT U ONMUCAHUIO X PE3YIbTaTOB; COOIIOCHUIO
HOPM U TPaBUJI IOBEJCHUS B XUMUYECKUX Ta00OPaTOPHSIX.

JInst CO3HATENBHOIO OCBOEHMS INpeaMera «XHMHS» B IIKOJBHBIM KypC BKIIFOUEHBI
00s13aTesIbHbIe KOMIIOHEHTHI COJIEPKaHHUs COBPEMEHHOTO XUMHUYECKOT0 00pa30BaHUs:

1) xumuueckue 3Hanus (TEOpeTHUECKUE, METOI0JIOTUYECKHE, MIPUKJIATHBIC,
onucareabHble — S3bIK HAYKH, aKCHOJIOTHUECKHEe, UICTOPHUUECKUE U JIp.);

2) paznuunvie ymenus, Hagviku (001IECydeOHBIC U CIICITU(PHUUSCKUE 10 XUMHH);

3) yennocmmuvie omnowenus (K XUMAH, )KU3HHU, IPUPOJIE, 00pa30BAHUIO 1 T. 11.);

4) onbim  npoOyKmMusHoOU  OesimenbHOCmU Pa3HOTO  XapakTepa, 00eCHeunBarOIINi
pa3BUTHE MOTHBOB, HHTEIIEKTA, CHOCOOHOCTEH K caMopealli3aliy U IPYTUX CBONCTB JIMYHOCTH
YUEHUKA;

5) kntouesvie u yueOHO-XUMUYECKUE KOMNEMEHYUU.

B kauectBe yennHocmuwix opueHmupos XUMUYECKOT0 00pa30BaHUs BBICTYNAIOT OOBEKTHI,
u3ydyaeMmble B Kypc€ XHMHUH, K KOTOpbIM Yy oOy4aromuxcs (GOopMUpYeETCsl II€HHOCTHOE
oTtHouieHue. I[lpu 3ToM BeAyllyto poiib UTPalOT MO3HABATEJIbHBIE LEHHOCTH, TaK KakK JaHHBIN
yueOHBI MpeAMET BXOAWT B TPYIIY IMPEIMETOB IMO3HABATEIHHOIO IIMKJIA, TJIaBHAS IIEIb
KOTOPBIX 3aKJIFOYAETCS B U3YYEHHUH MPUPOIBI.

OCHOBY nosnasamenvbHuiX YeHHOoCmel COCTABIAI0T HAYYHbIE 3HAHUS, HAyYHBbIE METOJbI
no3HaHus. I[lo3HaBaTenbHbIe 1IEHHOCTHBIE OpUEHTAINH, (OPMHUpPYyEMbIE B MPOIECCEe HU3YUCHHS
XUMUH, TIPOSBIISIOTCS B IPU3HAHUU:

- IGHHOCTH HAayYHOT'0 3HAHUS, €0 MPaKTUYECKONW 3HAYUMOCTH, TOCTOBEPHOCTH;

- ICHHOCTH XUMUYECKUX METOJ/IOB UCCIEAOBaHUS KUBOW U HEKUBOU IPUPOJIBI.

Pa3BuTHe mnO3HABaTENbHBIX IIEHHOCTHBIX OpHUEHTALIMM COAepX aHUs Kypca XHUMHUU
MO3BOJISIET C(HOPMHUPOBATD:

- YBOXXHUTEIbHOE OTHOLICHHE K CO3UIATENIbHOM, TBOPUECKOM 1€ TENbHOCTH;

- MIOHUMaHNe HEOOXOAUMOCTH 310pOBOT0 00pa3a KHU3HH;

- MOTpeOHOCTh B O€3YyCIIOBHOM BBHITIOJIHEHHH TMPaBUJ O€30MMacHOTO HCIIOIb30BAHMS
BEIIIECTB B IOBCEIHEBHOM KU3HHU;



- CO3HATENBHBIN BRIOOp OyayIiei npodeccnoHaIbHON NeITeTbHOCTH.

Kypc xumum o0iagaer BO3MOXHOCTAMHU Uil (POPMUPOBAHUS KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTaBJIAIOT mpolecc OOIIeHUs, TIpaMOTHas  pPeYb.
KoMMyHHKaTHBHBIE IECHHOCTHBIE OPUEHTAIIMU Kypca CIIOCOOCTBYIOT:

- IPaBUJIBHOMY HCITOJIb30BAHUIO XUMUYECKOW TEPMHUHOJIOTHH U CUMBOJIVKH;

- Pa3BUTHIO MOTPEOHOCTH BECTH TUAJIOT, BBICITYIIMBATh MHCHUE OIMIOHEHTA, y4aCTBOBATh
B JIUCKYCCHUU;

- Pa3BUTHIO YMEHUSI OTKPBITO BBIPAXKATh U apTyMEHTHUPOBAHO OTCTaWBaTh CBOIO TOUKY
3peHwsL.

PesyabTaThl ocBOeHHA Y4eOHOT0 npeaMera « XuMus»9 Kiacc.

W3yuenne XUMHHM B OCHOBHOW INIKOJIE Ja€T BO3MOYKHOCTb JIOCTHUYb CIICAYIOIIMX
pE3yJIbTaTOB B HAIIPABJICHUH JIMYHOCTHOTO PA3BUTHS:

-(opMupOBaHUE YyBCTBA TOPJOCTH 32 POCCUICKYIO XMMUYECKYIO HAYKY;

-popMUpOBaHUE IIEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOLIECTBEHHOW NMPAKTUKU, a TAKXKE COLHMAIBLHOMY, KYJIbTYpHOMY,
S3BIKOBOMY U TyXOBHOMY MHOT'000Pa3HI0 COBPEMEHHOT'O MHPA;

-(opMHpOBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTMBALMU K OOYyYEHUIO U MO3HAHUIO, BEIOODPY
npopmIbHOro 00pa3oBaHKs Ha OCHOBE MH(OPMAIMK O CYIIECTBYIOIUX NPO(PecCUsix U JIUUYHBIX
npo(eCCHOHANBHBIX  NPEANOYTEHUH,  OCO3HAaHHOMY  IIOCTPOEHHUIO  HHIAUBUAYAJIbHOMN
00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX II03HABATENIbHBIX HHTEPECOB;

-hopMHpOBaHNE KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B 00Pa30BaTEIbHOM, 0OIIECTBEHHO
HOJIE3HOH, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPYECKON M IPYTUX BUJAX JAEATEIbHOCTH;

-bopMHpOBaHUE TOHUMAHMS IIEHHOCTH 370POBOTO W 0€30IMacHOro o0Opasza KHU3HU,
YCBOEHHE TMpaBWJl HWHAMBUAYAJIBHOTO U  KOJUJICKTUBHOIO O€30MacHOTO TIOBEACHUS B
Ype3BbIYAIHBIX CUTYAIUX, YTPOKAIOIIMX KU3HU U 3/10POBBIO JIIOJEH;

-(opMupoBaHue MO3HABAaTENbHON U MHPOPMALMOHHOM KYJIbTYphI, B TOM YHCIIE Pa3BUTHE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4yeOHBIMU IOCOOMSIMH, KHUTAMH, JOCTYIHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKUMU CpeCTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

-popMUpOBaHNE OCHOB 3KOJOTHYECKOIO CO3HAHMS Ha OCHOBE INPU3HAHUS LEHHOCTH
KHU3HU BO BCEX €€ MPOSBJICHUSAX U HEOOXOJMMOCTH OTBETCTBEHHOI'O, OEPEKHOI0 OTHOLICHUS K
OKpYKarollleil cpese;

-pa3BUTHE TOTOBHOCTU K PELIEHUIO TBOPYECKUX 3aJa4, YMEHMsI HAXOJIUTh aJICKBATHbIE
CrocoObl MOBEACHUS M B3aUMOJIEMCTBHS C NapTHEpaMH BO BpeMsl yuyeOHOW M BHEY4eOHOU
JeSITebHOCTH, CIIOCOOHOCTH OIIEHHWBAaTh MPOOJEMHBbIE CUTYallMd W ONEPaTHBHO NPUHUMATH
OTBETCTBEHHbIE DELIEHUS B PA3JIUYHBIX MPOAYKTUBHBIX BUIAX JAEATEIbHOCTH (yueOHas
MOHUCKOBO-UCCIIEI0BATEIbCKas, KITyOHAasl, IPOEKTHAsA, KPY>KKOBasi U T. II. )

MertanpeaMeTHBIMH pe3yJIbTaTaMU OCBOEHHS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBI
OCHOBHOT'O 00111ero 00pa3oBaHUs SABISIOTCS:

-OBJIa/ICHHE HaBBIKAMU CaMOCTOSTEIbHOI'O NMPUOOPETEHNs HOBBIX 3HAHWM, OpraHU3aluu
y4eOHOI e TeTbHOCTH, IOUCKA CPEICTB €€ OCYIIECTBICHUS;

-yMEHHUE TUIaHUPOBATh MYTH JTOCTHXKEHUS 1eJe Ha OCHOBE CaMOCTOSITEILHOTO aHaln3a
YCIIOBUH M CPEICTB UX JOCTHIXKEHHS, BBIIENATH aJbTEPHATUBHBIE CIIOCOOBI TOCTUKEHHUS 1IeTH U
BbIOMpaTh Hambosee 3(PPEKTUBHBIN CHOCOO, OCYIIECTBIATh MO3HABATENIbHYIO PEQIIEKCHIO B
OTHOILIEHUU JACUCTBUII 10 pelIeHHIO YUeOHbIX U MO3HABATENbHBIX 3a/1a4.

-yMEHUE [MOHUMaTh NpoOJieMy, CTaBUTh BONPOCHI, BBIIBUTaTh THUIOTE3Y, JaBaTh
OlpeNieieHue TMOHATUSAM, KiacCcu(UUUpPOBaTh, CTPYKTYpUPOBaTh MaTepual, IPOBOJUTH
9KCHEPUMEHTBI, apryMEHTHpPOBATh COOCTBEHHYIO MO3MIHI0, (OPMYIMPOBATH BBIBOABI U
3aKJIF0YEHHS;

-yMEHHE COOTHOCUTh CBOM AECWCTBUS C IUIAHUPYEMBIMHM pe3yJbTaTaMH, OCYLIECTBIATbH
KOHTPOJIb CBOEH JEATENILHOCTH B TPOLIECCe TOCTUKEHHUS Pe3yibTaTa, OMpPEAesTh CIIOCOObI



JeCTBUI B paMKax MpPEeIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHUCTBHS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTyallueH;

-opMupoBaHuE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIB30BaHUS HHCTPYMEHTOB
U TEXHUYECKUX CPEeACTB HH(MOPMAIMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB U IPOrPaMMHOIO
o0ecrnieueHns) Kak UHCTPYMEHTaJIbHO OCHOBBI Pa3BUTUSI KOMMYHUKATHUBHBIX U [103HABATEIbHbBIX
YHUBEPCAIbHBIX YU€OHBIX JICHCTBHIA;

-YMEHHE CO3/1aBaTh, IPUMEHSATH U IPEOOPa30BBIBATH 3HAKH U CUMBOJIBI, MOAEIH U CXEMBI
JUIs pelleHns y4eOHbIX U IO3HABATENbHBIX 3a/1a4;

-yMEHHE W3BJIEKaTh WH(GOPMAIMIO M3 Pa3IMYHBIX HMCTOYHUKOB (BKIIOYAs CPEICTBa
MaccoBOod HMHGpOpMalMM, KOMIIAKT-AUCKA Yy4yeOHOro Ha3HadeHus, pecypcbl VHTepHera),
CBOOOJTHO IOJIL30BATHCS CIIPABOYHOM JTUTEPATYpPOil, B TOM YUCIIE U HA SIEKTPOHHBIX HOCUTEIX,
co0uIr01aTh HOPMbI HHPOPMALIMOHHOM N30UPATEIbHOCTH, ITHKH;

-YyMEHHUE Ha MPAKTHKE I0Jb30BAaThCS OCHOBHBIMM JIOTUYECKMMHU IIPUEMaMHU, METOJaMU
HaOJI0A€HUS, MO/IEIMPOBAHUS, 00BACHEHUS, PELIeHUs Tpo0sIeM, MPOTHO3UPOBAHUS U P.;

-yMEHUE OPraHU30BBIBATH CBOIO JKU3Hb B COOTBETCTBUU C MIPEJICTABICHUSIMU O 310POBOM
o0Opa3e >KM3HM, MpaBaX M OOSI3aHHOCTAX TpaXKJAaHUHA, LEHHOCTAX OBbITHS, KYyJIbTYpbl U
COIIMATbHOTO B3aUMO/ICHCTBHUS;

-YyMEHHUE BBIIOJHATH II03HABATECIbHbIE M IPAaKTUYECKUE 3aJaHus, B TOM 4YHCIE
IIPOEKTHBIE;

-YMEHHUE CAMOCTOATEIBHO U apryMEHTHUPOBAHO OLIEHUBATb CBOM JEHCTBUS M JEHCTBUS
OJIHOKJIACCHUKOB, COJIEP>KAaTEIbHO 000CHOBBIBAS IIPABHIIBHOCTD UJIU OLIMOOYHOCTH pe3ysbTara u
crioco0a JeHCTBHS, aJ€KBATHO OLICHMBAaTh OOBEKTUBHYIO TPYJHOCTh Kak Mepy (hakTHYecKOoro
WIM TPEIOoJaraéMoro pacxojia peCypcoB Ha pELIEHUE 3aJaul, a TaKKe CBOU BO3MOXHOCTHU B
JOCTHKEHUH LIETIHU OIIPEIETICHHON CII0KHOCTH;

-yMeHue paboTtaTh B Tpymnie — 3QQPEKTUBHO COTPYAHHYATh U B3aWMOJEHCTBOBATh Ha
OCHOBE KOOPIMHALMHU Pa3IMYHBIX MO3UIMHA MPHU BbIPAOOTKE OOILEro penieHuss B COBMECTHOM
JEeSATeNIbHOCTH; CIIyIaTh MapTHepa, (OpMyIupoBaTh M apryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOK MO3ULUI0 U KOOPAWHUPOBATh €€ C MO3UIMH MapTHEPOB, B TOM
YHClie B CUTYallul CTOJKHOBEHHUS MHTEPECOB; MPOJYKTUBHO pa3peliarh KOHMIMKTH Ha OCHOBE
ydyeTa HHTEPECOB M MO3MIMHM BCEX €ro YYaCTHHUKOB, IOMCKA M OLEHKH aJIbTEPHATUBHBIX
CIoco00B pa3penIeHus: KOH(IUKTOB.

IIpeaMeTHbIMHU pe3yabTaTaMu ocBoeHHs OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl
OCHOBHOTO 00I1IeT0 00pa30BaHUs SBISIOTCS:

-(opMHpOoBaHUE EpPBOHAYATIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABICHUHN O BEIECTBAX,
UX TMpEeBpallleHUus X M MPAKTUYECKOM NPUMEHEHUH; OBJIAJICHHE IOHATUIHBIM almnaparoM u
CUMBOJINYECKUM SI3BIKOM XHMUU;

-OCO3HAaHUE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMMHMYECKON Hayku Kak o0yacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX NPEBPALIEHUI OPraHUUECKUX U HEOPraHMUECKUX
BEIIECTB KAaK OCHOBBI MHOTHMX SIBJICHUH JKMBOM M HEXHUBOW TPUPOABI; YIriIyOJeHue
IIPEJICTAaBICHUNA O MATEPUAIBHOM €IMHCTBE MHUPA;

-OBJIa/ICHHE OCHOBAMH XHMHUYECKOH TPaMOTHOCTH: CIIOCOOHOCTHIO aHalM3UpOBaTh U
00BEKTHBHO OLIEHUBATh KU3HEHHBIC CUTYallUH, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€30I1acHOTO
oOpallleHus ¢ BEIIeCTBAMHU, UCIIOIb3yEMbIMH B MIOBCETHEBHOM KM3HU; YMEHHEM aHAJIN3UPOBATh
U TUIAHUPOBAaTh DSKOJOIMYECKH Oe30macHOe IOBEIEHUE B LENAX COEpeKeHHs 3I0pOBbsS H
OKpYKarolleu cpeibl;

-popMupOoBaHHE YMEHHH YCTaHaBIMBATh CBSI3M MEXIY peaJbHO HaOII0JaeMbIMU
XUMHUYECKUMH SIBJICHUSIMU U MPOLIECCaMU, TPOUCXOISAIIUMUA B MUKPOMHUPE, OOBSICHITH TPUUHHBI
MHOTrooOpa3usi BELIeCTB, 3aBUCHMOCTb HX CBOWCTB OT COCTaBa M CTPOCHHs, a TakKke
3aBHCHUMOCTb IIPUMEHEHUS BEILECTB OT UX CBOWCTB;

-IPHOOPETEHNs ONBbITAa HCIONb30BAHUS PA3JIUYHBIX METOJOB H3Y4YCHHUS BEIIECTB;
HaOJI0ICHNUS 32 UX MIPEBPAILEHUSMHU TP MPOBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BAaHUEM JIAOOPAaTOPHOTO 000PYIOBaHUS U IPHOOPOB;



-yMEHHUE OKa3blBaTh MEPBYIO MOMOIIbL MPHU OTPABICHUSAX, OXKOTaX M APYTUX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYI0BaHUEM;

-OBNIQJICHUE TpueMaMu paboTel ¢ HMHPOpPMANHMEH XUMHYECKOTO  COJEpKaHUs,
MIPEACTABICHHOW B pa3HO ¢opMme (B BUIE TEKCTa, (GopMyi, IpaduKoB, TaOJUYHBIX JaHHBIX,
cxeM, ororpaduii u ap.)

-CO37]aHAE OCHOBBI Ui (OPMHUPOBAHHMS HWHTEpPECA K PACIIUPCHUIO M YIITYOJCHHIO
XUMHUYECKHX 3HAHUU M BBIOOpA XMMHUU KaK MPO(HUILHOTO MpEAMETa MPH Mepexoie Ha CTYIEHb
cpenHero (MoJHOTO) oOMmIero oOpa3oBaHUs, a B JaJbHEHIIEM M B KadyecTBe cdepbl CBOE
po(hecCHOHANTLHOM e TEIIbHOCTH,

-popMHpOBaHUE TPEICTABICHWIA O 3HAYCHUW XUMHUYCCKOW HAyKH B pEIICHUH
COBPEMEHHBIX JKOJIOTHYECKHUX MPOoOJIeM, B TOM YHUCIIE B TPEIOTBPANICHHMH TEXHOTCHHBIX U
9KOJIOTUYECKUX KaTacTpod.

OcHOBHBIC TEXHOJIOTHH 00y4CHHS:

[Iporpamma kypca «XuMHM» IIOCTPOEHAa Ha OCHOBE CHUPAJIBHOM  MOJENH,
peaycMaTpUBaroIlel MMOCTENEHHOE Pa3BUTHE M YINIyOJeHHE TEOPEeTHMUYECKUX MpeAcTaBICHUMN
IIPU JJUHEHHOM 03HAKOMJIEHUU C SMIIMPUUYECKUM MaTEPUAJIOM.

Tecthl, camocTosiTenbHBIE paboTa, KOHTPOJbHbIE padOTHI, YCTHBIA ONpOC, 3alluTa
IIPOEKTA.

IIpeobnanatomumMu popmMamMu TEKyLEro KoHTpousss Y'Y/l ABIA0TCS caMOCTOSATENIbHBIE U
KOHTPOJIbHBIE PabOTHI, pa3iuyHble TECTOBBIE (POpPMBI KOHTpossa. IIpomexyTouHast arrecTamus
IOPOBOJUTCS COIJIACHO JIOKAJIbHOMY aKTy OOpa30oBaTeIbHOIO yupexaeHuss B  (opme
KOHTPOJILHBIX PadoT, 3a4€THBIN YPOK — B ()OpME TECTHPOBAHNUS — B KOHIIE TO/A.

ConeprxaHue nmporpaMMbl HOCUT pa3BHUBAOLIMMA Xapakrep. s opraHuzanuu mpouecca
0o0y4eHHUsl MCMOJb3YIOTCSI OCHOBHBIE TEXHOJOTMH OOYYEHHS: JIMYHOCTHO-OPUEHTHPOBAHHbBIE
TE€XHOJIOTMHM, UHTEPAKTUBHBIE TEXHOJOTUH, MCCIEA0BATEIbCKUE METOIBI, MPOEKTHBIE METOJBI,
WUTPOBBIE TEXHOJIOTUH, KEIC METO/.

Jlornyeckue cBsi3M mnpeaMera «XMMHS» € OCTAJAbHBIMH INpeAMeTaMH Y4eOHOro
IJIaHa:

B nporpamme yuuThIBaeTCS peanuzalus MeKNpeAMeTHBIX CBs3eil ¢ KypcoMm pusuku (7
KJjacc) u Ouosnoruu (6-7 Kiaccel), I7ie JJaeTcs 3HAKOMCTBO CO CTPOEHHEM aToOMa, XMMHUYECKOU
OpraHu3alell KJIeTKH U IpoleccamMu oOMeHa BelecTB. [InaHupoBaHue BKIIOYAET pean3aluio
MEXIIPEIMETHBIX CBSI3el XUMHM C Kypcamu: (GU3MKU, OMOJOruM, reorpaduu, 3KOJIOTHU B
COOTBETCTBYIOIMX TEMAX YPOKOB B 9 Kiacce.

IK0JIOTHA Pusnka buoaorus I'eorpadus
XemohoOus, Crpoenue aToma XuMuueckas MecTopoxaeHus
xemopuus. (s11pO, DIIEKTPOHBI). | OpraHU3AIMs KIETKH MOJIE3HBIX HCKOMAEMbIX
. OpraHUYECKHE MHUpa, PETUOHA, CTPAHBI.
Pemenue Baxwnerimme (op pa, p - 1P
BelIeCTBa, MUHEPAJIbI,
r7100a1bHBIX OTKPBITUS B (PU3UKE. VYcnoBus cpejipl; MOYBBI.
KJIETYATKA).
pPErHOHANIbHBIX, .
ONEeKTPOHHBIH, ATtmocdepa.
JOKaJbHBIX . OOMeH BelecTs.
ATOMHO-CHJTOBOM Iuapocdepa.
npoOem. Karanus.
MUKPOCKOIIBI.
besorxonHbie N MuHepanbHOE U
SAnepHbiii peaktop. | Yemosek u
TexHojoruu. OxpaHa OpPraHUYECKOE ChIPbE.
OKpYyXKarolas cpea.
aTMocdepsl, Cunel B ipupoze.
Xumuyeckas
ruapochepsl, doTtocuHTE3 .
IIPOMBIIIJIEHHOCTh
MOYBbl. XUMHYECKUE
3arpsi3HEHMUS. (Metamtyprus,
He(drenepepaboTKa,
nepepaboTKa rasa, yris,




THPOMETALTYPTrHs,
MIPOU3BOJICTBO
MHHEPaTbHBIX
yIoOpeHuH,
MAITHHOCTPOCHUE).

Onucanue Mecta yueOHOro npeamera « XuMHs» B y4eOHOM IIaHe

Oco6eHHOCTh Kypca XUMHUHM COCTOUT B TOM, YTO Il €M0 OCBOCHUS LIKOJBHUKHU JOJDKHBI
o0nanarte HE TOJBKO ONPEIECIIEHHBIM 3alacoM IPEJBAapPUTEIbHBIX €CTECTBEHHO — HAy4YHBIX
3HAaHUM, HO M JOCTATOYHO XOPOILIO pa3BUTHIM aOCTPAKTHBIM MBIIUIEHHEM. OTO SBISETCA
[JIABHOW MPUYMHOHN TOTO, YTO B Y4eOHOM IUTaHE 3TOT MPEIMET IMOSIBIISETCS MOCIEAHUM B PAILY
€CTECTBEHHO - HAy4YHbIX JUCLUIUIMH.

B coorBercTBUM ¢ (enepanbHbBIM 0a3UCHBIM y4YeOHBIM IUTAaHOM, OA3MCHBIM ILIAHOM
MBOY «Cypckast OOILl» Ha uzyueHue XMMUU OTBOJUTCA 1O 0a3MCHOMY y4yeOHOMY IUIaHy B 9
KJIacce — 2 yaca B Hejelo (68 4acoB B rox).

Conep:xanue yueOHOT0 npeaMeTa
9 kJaacc

Paznen 1. MuorooOpasue xumuueckux peakuui (15 1)

Tema 1. Kinnaccudukanus XuMuuecKMX peaknui -7 4acos.

Peakuuu: coenuHeHus, pas3lioKeHUs, 3aMmelieHusi, oOmeHa. CTemneHb OKUCICHHUS.
OKHCIUTENIbHO- BOCCTAHOBUTENbHbIE peakuuu. OKHUCINUTENb, BOCCTAHOBUTENb, MPOLECCHI
OKHUCJIEHHS, BOCCTaHOBJIEHMs. COCTaBIEHHE YPABHEHMM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuit C MTOMOLIBIO MeToj1a 3JIEKTPOHHOTO OanaHca.
TennoBble 3¢ (exThl XMMUYECKUX peakUuil. DK30TepMUUYECKHE U 3HIOTEPMUYECKHE PEaKLUU.
TepMoxuMHuuecKkue ypaBHEHHUS. 3aKOH COXpaHEHHUS M IpeBpallleHus 3Hepruu. Pacuersl 1o
TEPMOXUMHYECKUM ypaBHEHUAM. CKOpPOCTh XMMHUYECKUX peakiuil. PakTophl, BIUSAIOLIUME Ha
CKOpOCTh XHMMHYecKuX peakiuil. [lepBoHauanbHble npezacTaBieHuss o karanuze. OOpaTumble
peakuuu. [IoHATHE O XMMUUYECKOM PaBHOBECHUH.

Tema 2.XumMnueckue peakiiuu uayime B BOAHbIX pacTBopax — 10 yacos.

CymHocTsh  mpomecca  JJIEKTPOIMTHYECKOM — JUCCOLMALMU.  OJNEKTPOIUTBHI U
HeanekTpoauTbl.  Monwsl.  Katmonel w  anumoHbl. ['wapaTtHas  Teopust  pacTBOPOB.
ONeKTpoIUTHYECKass AMCCOLMAIUS  KUCIOT, OCHOBaHUM, conel. CnaOble UM CHIJIBHBIE
anekTponuThl. CTeneHp auccoumanuu. Peakuuu HOHHOrO oOMeHa. YCJIOBMSI NPOTEKaHUS
peakuuii oOMeHa J0 KOHIA. XHMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHHMYECKUX
COETMHEHUI B CBETE MpPEACTaBICHUI 00 3JIEKTPOTUTHYECKON NHUCCOLMALUUA M OKUCIUTEIbHO—
BOCCTAaHOBUTENBHBIX peakuusax. [IoHsaTHE 0 ruapon3e coyen.

Tema 3. I'astorensi-5S yacos

Hemerannsl. T'anorensl. IlonokeHue B NEpUOIMYECKOW CUCTEME XUMHUYECKHX
AIIEMEHTOB, CTpOoeHHe uX aToMoB. Haxoxnaenue B mnpupose. dusznueckue U XUMHUYECKUE
cBoiicTBa ramoreHoB. ITosyueHne u npruMeHeHue rajoreHoB. Xiaop. PU3NYECKUEe U XUMHUYECKUE
cBorictBa xJyopa. IIpumenenme xmopa. XnopoBomopon. Pusmueckue cpoiictBa. [lomyuenue.
ConsiHast xucnora u ee conu. KauecTBeHHas peakuusi Ha XJIOpUI — HOHBL. Pacmno3HaBanue
XJIOPUI0B, OPOMHIOB, HOAUIOB.

Tema 4. Kuciopoa u cepa-7 yacos

[TonoxxeHue B MepUOAUYECKON CHCTEME XUMHUYECKHX 3JIE€MEHTOB, CTPOCHHE MX aTOMOB.
Cepa. Amnorponus cepbl. @u3zndyeckue M XUMHUYECKue cBoiicTBa. HaxokaeHue B mpupose.
[Ipumenenue cepol. CepoBomopon. CepoBomopoaHas Kuciota W ee coid. KauecTBeHHas
peakiusi Ha cynbdua- wonbl. Oxcun cepsl (IV). Cepnas kucnmora. XUMHYECKHE CBOHCTBA
pa30aBIeHHON W KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTHL. KauecTBeHHas peakiust Ha cyiabdart-




MOHBI. XHMMHYECKHE peaklUuu, JeXallue B OCHOBE TMOJYUYEHHs] CEpPHOM KHUCIOThI B
IIPOMBINUIEHHOCTH. [IpuMeHeHne cepHoil KUCIOTHI.

Tema 5. A3zot u ¢pocdop-11uyacon

[TonoxeHne B NEpUOINYECKON CHUCTEME XMMHYECKUX JIEMEHTOB, CTPOEHUE X aTOMOB.
A3oT, pu3uYecKkre U XUMHUYECKHE CBOICTBA, MOJMyuyeHUE U mpuMeHeHue. KpyroBopor a3ora B
npupoge. AmMuak. du3nyeckue M XMMHUYECKHME CBOWCTBA, NOJIydeHHE, npumeHeHue. Coau
aMMOHUsA. A30THasi KUCIOTa M €€ CBOMCTBA. OKHUCIUTENIbHBIE CBOMCTBA a30THOW KHUCIOTHI.
[Tomryuenue a30THOM KHUCIOTHI B J1a0OpaTOpUU. XHUMHUYECKHE PEaKIMH, JieXkallue B OCHOBE
MOJIY4eHUs a30THOM KHUCJIOTBI B mpoMbiinuieHHOCTH. [lpumenenue. Conu. A30THbBIE
ynoopenus. @ochop. Amnorponus. usnyeckue u xumudeckue coicta. Oxcun dpocdopa (V).
docdopHast KHCIOTa, €€ COJIU U YA0OpEHHS.

Tema 6.Yriepoa u kpemuuii-10 yacon

[Tonoxkenne B MEPUOAMYECKOM CHCTEME, CTPOCHHE aTOMOB. YTJIEpOA. AJUIOTPOMHUS.
OuznyecKkue U XUMMHUYECKHE CBOMCTBA yriiepona. AncopOuus. YrapHblil ra3. YTIeKUCIbIN ras.
VYronpHas kuciaora u ee coiau. KauecTBeHHas peakuus Ha KapOoHaT — MOHBL. KpyroBopor B
npupone. Kpemunii. Oxcun kpemuus (IV). Kpemuuesas kuciora u ee conu. Ctekio. LlemeHr.

Tema 7. Merajuibi-13 yacos

[lonoxkeHrne B MNEPUOAUYECKOW CHCTEME, CTPOECHHE aTOMOB. MeTalinyeckas CBs3b.
Odusnyeckue CBOWCTBA. Psiji akKTHMBHOCTH METaNIOB. CBOMCTBAa MeTauioB. OOmue crocoOsl
noxyyeHus. CruiaBsl MetasuioB. lllenounsie meramnel. [lonoxxeHue B NEpUOIUYECKON cCUCTEME,
crpoeHue atomoB. Duznueckne u xumudeckue cBoiicTBa. IIpumenenme. Haxoxnaenuwe B
npupoge. IlenounozemensHbie Metayuibl. [lonoxkeHue B NMEepUOIMYECKON CUCTEME, CTPOEHUE
atomoB. Pu3nueckue U xumuyeckue cBoicta. [Ipumenenne. Haxoxnenue B npuponae. Maruui
U KalblUi, WX BaHeWIue coenauHeHusa. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHS.
Amomunuii. IlonmoxkeHue B MNEpPUOJUYECKONW CUCTEME, CTpOoeHHE aromoB. Pusznueckue u
xumudeckue cBoicTBa. [Ipumenenue. Haxoxnenue B mpupoge. AM(OTEPHOCTh OKCHAA U
rugpokcuaa amoMuHus. JKene3o. Ilonoxkenne B MepHOAMYECKONM CHCTEME, CTPOEHUE ATOMOB.
Pusnyeckue U xumuueckue cpoucrtBa. [Ipumenenue. Haxoxxnenue B mpupone. Baxnenmue
COEIMHEHUS JKene3a: OKCubl, ruapokcuasl u conu kenesa (II) m xenesa (III). KauectBennas
peakiys Ha HOHBI.

Tema 8. [lepBoHauyajibHbIe NpeACTABICHNSI 00 OPraHMYECKUX BellleCTBAX-S 4acoB

[Ipeamer oprannueckoi xumuu. Heopranwueckue u OpraHUYECKHE COEIUHEHMS.
VYrnepoa — ocHOBa Ku3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUSI aToMa YIJIepo/a B OPraHUYECKUX
CoeMHEeHUsX. YrieBoaoponabl. IlpenenbHble yraeBogopoabl. MeraH, 53TaH, NPOIaH.
CrpykTypHble (GOPMYJBI YITIEBOAOPOAOB. ['OMOIOTHYECKU sl TPEAENbHBIX YII€BOIOPOIOB.
I'omonoru. ®usznueckue M XUMHYECKUE CBOMCTBAa MpPEAENbHBIX YIJI€BOAOPOAOB. Peaknuun
ropenue u 3amenienus. Haxoxnenue B npupoge. [Ipumenenue.

Henpenenbubie yrieBoaoponbl. ODTUIECHOBBIM P HENPECNbHBIX YIJIEBOJOPOIOB.
OtuneH. @Ou3nyeckMe W XHUMHUYECKHE CBOWCTBA JTWJEHA. Peakuus nOpuCOeIUHEHHUS.
KauectBennnie peakuuu. Peaknuss nomumepusauuu. [lonmdtunen. IlpumeHenue sTuieHa.
AIIETHIICHOBBIN psANl HEMpENeTbHBIX yriaeBOAOpoaoB. AreruieH. CBOICTBa aleTHIICHA.
[Tpumenenue. IlpousBomubie yrieBoaoponaoB. KpaTkuii 0030p OpraHMYECKHUX COEITUHEHUI:
OJTHOATOMHBIE CIUPTHI, MHOTOAaTOMHBIC CHHUPTHI, KapOOHOBBIE KHUCIOTHI, CIOXXHBIC JPUPHI,
JKUPBI, YTIEBOABI, AMHUHOKUCIOTHI, Oenku. Pomp OenkoB B opranusme. [loHsTue o
BBICOKOMOJIEKYJISIpPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJMMEDP, CTPYKTYpHOE
3BEHO, CTENEeHb NoJuMepu3auu. [1oauITHIIeH, MOIUNPONUIEH, MTOTUBUHUIXIOPHI.



KanennapHo-remaTueckoe IUIaHUPOBaHKE 110 XUMUM 111 9 kitacca (68 yacoB: 2 yaca B HEJIEIIO)
(YMK Pymsutuc I'.E., ®enpaman @.I'. , DI'OC O00)

Ne Tema ypoka OcHoBHbBIE ®opma ILnanupyemMsble pe3yibTaThl Hdara
n/n BH/IbI opraHusa NPOBEACHUA
AeATEIbHOCTH IR0 IIpeameTHBIC MeranpeaMerHsble: JInyHOCTHBIE 1o axkTu-
oOpa3oBa Ilo3naBaTeibHble YY /I, IUIAHY | 4YeCKH
TeJ1bHOI0 PerynsaTususie YY/I,
npouecca KommynukatuBubie YY /|
1-2 | OxucnourensHo | OBP. yueOHoe Hayuarcs: ITo3HaBaTenbHbBIC: IOCTPOCHUE Oco3nanue
- Oxucnutens u 3aHATHE Knaccugpunuposars JIOTUYECKOM LENN PACCYKIAEHUM; | LIEHHOCTEN
BOCCTAaHOBUTEN | BOCCTAHOBUTEIb XUMHUUYECKHE PEAKIUHU. | YCTAHOBJIEHUE IIPUYMHHO- 3HAaHUU U
pHBIE peakiuu. | OKucieHue u [IpuBOIUTE IPUMEPBI | CIEACTBEHHBIX CBS3EH. IIPUMEHEHHE
BOCCTAHOBJICHHE peakuuii Kaxxaoro KoMMyHMKaTHBHBIE: YMEHHE C UX Ha
PaccranoBka tumna. Pacrio3HaBaTth JIOCTATOYHOU TOYHOCTBIO IIPaKTUKE.
KO3 PHUIIHEHTOB OKHUCJIUTEIBHO- BBbIpaXKaTb CBOU MBICIIU B Hcnonp3oBanu
METOA0M BOCCTaHOBHUTEIIbHBIE COOTBETCTBHHU C 337a4aMH U € 3HaHWUH JUIs
JJIEKTPOHHOTO peakuuu 1o YCIIOBUSIMU KOMMYHUKALIVH. peuieHus
6ananca B OBP YpaBHEHUSIM peakuuii. | PerynstuBHbIC: BiIaJilcHHE y4eOHBIX
IHonyuar MOHOJIOTUYECKOU U 3a7ad4.
BO3MO’KHOCTh JUAJIOTMYECKO popmMamMu pedu.
HayunThes: Onpenens
Tb 10 YPAaBHEHHIO
peaKLu OKUCIIUTEID,
BOCCTaHOBUTENb,
IIPOLIECC OKUCIICHMUS,
BOCCTaHOBJICHUSI.
3 Tennosoi OK30TepMUYecK | yueOHOe Hayuarcsi: HaGmonatr | [lo3HaBaTenbHbIe: OCcylecTBIATh | Mcmnonb3oBanu
3¢ dexT xum. e u 3aHATHE b U OIIUCHIBATh MOMCK HYXHOU nH(pOpMalnu B € 3HaHWUU JUIs
peakuuu. JHIOTEPMUYECK XMMUYECKHE PEeakKlnuu C | yueOHHKe, aTiace. pelieHus
V€ peaKkunuu ITOMOIIIBIO y4eOHBIX
€CTECTBEHHOIO s3bIKa | KOMMYHUKAaTUBHBIE: YUUTHCS 3az1ad.

" sI3bIKa XUMHH.
IHoayuar

BbIpaXXaTb CBOU MBICJIN B
COOTBCTCTBHHU C 3aJa4aMU 1




BO3MO’KHOCTH
HAy4YHuThCs: Boraucis
Th TEIJIOBOM 3P ekt
peaKkLuu 1mo
TEPMOXHUMHUYECKOMY
YpaBHEHUIO
CocraBnsTh
TEPMOXUMHUYECKUE
ypaBHEHUS PEAKIUM.

YCIIOBUSIMU KOMMYHUKALIMH.
PerynsTuBHbIE: IPOTHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHHUE
M3y4aeMoro MaTepuaia.

CxkopocTh CxkopocTh yaeOHoe Hayuarcs: Vccrnenosa | [lo3HaBarenbHbIe: YMEHUE OBnaneHue
XUMUYECKHUX XUMUYECKON 3aHATHE Th YCIIOBHS, INPUMEHSTD [IOJYYEHHbIE JAHHbIE | CUCTEMOM
peakuui. peakuuu. BIIUSIOLIME HA JUISL PEILIEHUS] TPAKTUUECKUX 3HAaHUU
Karanu3zatop. CKOpPOCTbh XUMHUUYECKOW | 3a1a4. KoMMyHHKaTHBHbIE:
Wuaruburop. peakuuu. Iloayqar YMEHHE ONPEEIIATH LEIH CBOETr0
XHUMHYECKOE BO3MO’KHOCTH 00y4yeHHUs1, CTaBUTh U
paBHOBECHE HayyuTbesi: OnuceiBa | popMyIupoBaTh I ce0st HOBBIE
Th YCIIOBHS, 3a/1a4u B yueOe u
BIIUSIOIIME HA CKO- MM03HABATEIbHOM 1€ATEIbHOCTH.
POCTb XUMHUYECKON PerynsaTuBHbIE: TPOTHO3UPYIOT
peaxiuu. pe3yJIbTaThl YpOBHS YCBOEHUS
M3y4aeMOro Marepuaia.
[1/pNel Uzyuen npaktuuec | Hayuaresi: [lpoBonut | [lo3HaBaTenbHble: ocymecTBIATh | OBlaneHue
1€ BIUSHUS Kast b XUMHUYECKHE OIBITHI, | MOUCK HYKHOM HH(popMay B CUCTEMOM
yCIOBUI paborta MIPU U3yYEHUH yueOHHKe, aTiiace; O0ObsICHEHHE 3HaHUU
IIPOBECHUS BIIMSIHUS YCIIOBUM CYILIECTBEHHBIX IPU3HAKOB
XUMHUYECKON MIPOBEICHUS MOHATHH TeMbl. OBlaieHne
peaxkiuu Ha ee XUMHUYECKON MPaKTUYECKUMH YMEHUSIMHU
CKOpOCTb. peakuuu. [IpoBoguts paboTHI ¢ KapTOH.
IpyNIOBbIE KoMMyHHKaTHUBHEIE:
HaOJII0JICHUS BO BpeMsl | TJIAHUPOBATH IEJIA U CITOCOOBI
IIPOBEJICHUS B3aMMO/ICHCTBHSI; OOMEHUBATHCS

71a00PaTOPHBIX OIBI-
ToB. Ilosryyar
BO3MOKHOCTH
HAYYMThCH:

MHEHUSAMH, CIYIIATh IPYT IpyTa.
PerynstuBHBIE: TPOTHO3UPOBATH
pe3yJIbTaThl YCBOCHUS
Marepuana.




VY4acTBoBaTh B
o0CyXKIeHUU
pEe3yIbTaTOB OIBITOB.
[enatp onpeneneHHbIe
BBIBO/IBL.

O6parumbie O6parumbie u yueOHoe Hayuarcs: /{aBath [To3HaBaTenbHEBIE: OsnaneHue
peaxkuuu. HeoOpaTUMBble 3aHATHE OIIpEEICHUE CKOPOCTH | YCTAaHABJIMBATH IPUYUHHO- CUCTEMOH
XUMHUYECKUE XUMHUUYECKON peakllMU | CJICJACTBEHHbIE CBSI3U U 3HAaHUUI
peakuuu U €€ 3aBUCUMOCTb OT 3aBUCUMOCTH.
XHUMHYECKOE YCIIOBUM MPOTEKAHUS KoMmMmyHHKaTHBHBIE:!
paBHOBECHE peakuuu. Iloayqar IUTAHUPOBATh LIEJIN U CIIOCOObI
BO3MOKHOCTh B3aMMOJIEHCTBUS, TIOHUMATD
Hay4uThes: [laBaTh IO3ULUIO IPYroro, y4acTBOBaTh
olpeziesieHUs] IOHATUN | B KOJUIEKTUBHOM OOCYXJI€HUU
«XUMHUYECKOE npobiemsl. PerynaruBHele:
paBHOBECHEY, «IIpsiMasi | IPUHUMATh U COXPAHATH
peakus» U «obpaTHas | yueOHYI0 3aJauy; YUUThIBATh
peaxkuus», ycloBus BbIJICJICHHBIE YYUTEIIEM
CMEILEHUs OpPUEHTHUPHI IEHCTBUS.
XUMHYECKOTO
paBHOBECHS
O60061eHue u yaeOHoe Houyuar [lo3HaBaTenbHbIE: Oco3nanue
CHUCTEMATH3aLH 3aHSTHE BO3MOKHOCTh CaMOCTOSITEJILHO BBIJENATH U LEJIOCTHOCTH
s 3HAHUH. HAy4uThesi: BeimonHs | gopmupoBaTh 1enu; MOJIY4YE€HHBIX
Tb 33JJaHUS HA aHAJIN3UPOBATh BOIIPOCHI U 3HAHUH.

3a1aHHBIC TCMBI.
I[CJ'I&TL ONMPCACIICHHBIC
BBIBOJIbI ITPU PCIHICHUHA
3aga4

(hopMHUPOBATH OTBETHI.
KoMMyHUKaTHBHEIE:
y4acTBOBAaTh KOJUIEKTUBOM B
o0CyX/1IeHUH 1poodiieM; 0OMeH
MHEHHUSMH, TTOHUMATh TO3UIHFO
napTHepa. PerynsrtuBHele:
MPUHUMAIOT U COXPAHSIOT
y4eOHYI0 3a/1a4y; COCTABIISAIOT
TUTaH ¥ TTOCIIEI0BATEILHOCTh
JICHCTBUU.




8 CyIHOCTh DJIEKTPOJIUT. yaeOHoe Hayuarcsi: O600mars | [lo3HaBaTenbHbIC: YMEHUE Oco3HaHue
nporecca Heasnektponur. | 3ansitue 3HaHUS O PaCTBOpPAX. OpraHU30BbIBATH CBOIO LEJIOCTHOCTHU
3JEKTPOJIUTHYE | DIEKTPOIUTHYE [IpoBoauTh JeATENbHOCTD. MTOJIyYEHHBIX
CKOI cKast HaO0III0IeHUS 32 KoMMmyHUKaTUBHBIE: IPUHUMATh | 3HAHUH.
JUCCOLMALMU. | JUCCOLMAus, MOBEICHUEM BEUIECTB | M COXPaHATh y4eOHYIO 3a1auy.

TUpaTaLys. B pacTBOpax, 3a PerynsatusHsie: popmupoBanue
Kpucramnoruap XUMHUYECKUMHU Y Pa3BUTHE YMEHUI BECTH
aThl. peaKIusIMu, CaMOCTOSITEIILHBIN IMOUCK, 0TOOP
Kpucrannmueck MIPOTEKAIOIIMMH B uH(bOpMaLUu.
as Bojia pactBopax. [losyuar

BO3MO’KHOCTD

HayuuTbesi: O6cyxa

Th U OOBSICHSTD

MPUIUHY

3JEKTPOIPOBOANMOCTH

BOJIHBIX PaCTBOPOB,

COJIeH, KUCIIOT U

iesnoyen u

WJUTFOCTPUPOBATH

npuMepamMu

W3y4YEHHBIC TIOHSTHS

9- Huccounarnusa | Kucnorsl, ydueOHOe Hayuarcs: naBatb [To3HaBaTeNbHBIE: YMEHUE Osnanenue

10 | kucnor, LIEJIOYN U COJIU | 3aHIATHE onpeJieJIeHUE TOHATHI | OPraHU30BbIBATH CBOIO CUCTEMOI
OCHOBaHUH U C TOUKH 3pEHUS CKHUCIIOTa, NesTeTbHOCTh, BRIOUPATh 3HaHUM.

coyeit.

TO/.
Crynenuaras
JUCCOLIAITUS
kuciot. Mon
TUAPOKCOHHUS

«OCHOBAHHUEY, «COJIbY C
TOYKH 3PEHUS TEOPUH
AIEKTPOJIUTUYECKON
JIACCOIHAIINH,
IHonyuar
BO3MO3KHOCTh
HAYYHUTHCH:
00BICHSTH 00IIIHE
CBOICTBA KHUCIIOTHBIX H
MIETOYHBIX PACTBOPOB
HaJW4MeM B HUX HOHOB

cpeacTBa Ui peajin3anuu LCIeH.

KoMMyHMKaTHBHBIE: TPUHUMATD
U COXpaHATh yuyeOHYI0 3a/1auy.
PerynsatusHeie: popmupoBaHue
U Pa3BUTHE YMEHUI BECTH
CaMOCTOSTEIIbHBIN TTOUCK, OTOOD
uH(pOpMaIHH.




BOJOpOaa U
THAPOKCUI-MOHOB .

11 | CnaGbie u CreneHn yaeOHoe Hayuarcsi: /[aBaTth [To3HaBaTenbHbBIC: OBnaneHue
CHJIbHBIC AIIEKTPOJIUTUYEC | 3aHATHE OTIpeJIeJIeHUs] IOHATHI | YCTaHABJIMBATH MPUYUHHO- crCcTeMOn
JNEKTPOJIUTHI. | KO «BIEKTPOIUTY, CJIEICTBEHHBIE CBSI3HU. 3HAHUU.
Crenenpb JICCOIIMALIUH. HEDJICKTPOJIUTY, KoMMyHUKaTHBHBIE: YMEHHE
muccounanuu. | CuibHbBIE U «OJIEKTPOIUTUYECKAS OTIPECIIATH LEIHU CBOETO

ciabble mucconnanusi».JlaBate | 00y4eHus, CTaBUTh U
JJIEKTPOJIUTHI. orpezeneHust HOHATUN | GOpMYIUPOBATH AJisi ceOsl HOBbIE
«CTETeHb 3aa4u B yueOe u
ANEKTPOIUTUYECKOM MO3HABATENIbHOM JIeATENbHOCTH,
TIFCCOIIHALIAIY, pa3BUBaTh MOTHBBI M HHTEPECHI
«CUJIbHBIC CBOCH MM03HaBaTEIbHON
AJIEKTPOIHTHI, JeSITeIbHOCTH. PeryiasTHBHbIE!
«cnabbie MPOTHO3UPYIOT PE3YNIbTATHI
AJIEKTPOIHTHI. YPOBHS YCBOEHHSI H3y9aEMOTO
ouyuaTt MarepHaia; IPUHUMAIOT U
BO3MOKHOCTH COXPaHSIOT YUeOHYIO 3a1auy.
HayuuThbcesi: [lonumar
b, B Y€M COCTOHT
pasHUILA MEXITY
CHJIbHBIMH H CITA0BIMHU
JIEKTPOIUTAMHU

12- | Peakuun Peaknun yaeOHoe Hayuarces: Onpenensar | [Ipenmernsle: aHanu3upoBaTh 1 | OBiaseHue

13 | uonnoro HMOHHOTO 3aHATHE b PeaKLUU HOHHOTO 0TOMpaTh HH(OPMALIHIO; cucTeMoin
oOMeHa. oOMeHa: TOJTHBIE oOMeHa, yCIOBUS MX BBIJIBIKCHHE TUTIOTE3 U MX 3HaHW.

U COKpalllEHHbIE
HOHHBIE
ypaBHEHHUSL.

MIPOTEKaHUsA. Y METh
COCTAaBJIATH IIOJIHBIC U
COKpAILlCHHbIE HOHHBIE
YpaBHEHUSA
HEOOPAaTUMBIX PeaKIUi
" pa3bACHATH UX
cymHocTs IHomyyar
BO3MO’KHOCTh
HAYYHUTbCA: IPUBOIUT

000CHOBaHUE; IOCTPOCHUE
JIOTUYECKOM LEMU PaCCYyKIACHUM.
KomMMyHUKaTHBHBIE: BEIOOD
OCHOBAaHHUU U KPUTEPUEB C
LIEJIbI0 BBIJIETICHUSI IPU3HAKOB,
YMEHHE C TOYHOCTBIO BBIPAXKATh
CBOM MBICIIA B COOTBETCTBUH C
3a/la4yaMy U yCIOBUSIMU
KOMMYHMKaIUU. PerynsTuBHbIE:




b IIPUMEPHI PeaKIui
HOHHOTO 00MeEHa,
MIYIIMX 0 KOHIA

HPUHSTHE U COXPAHCHUE
yueOHOM 3a/1a4H.

14 | 'upponus I'unponns yueOHoe Hayuarcs: Ilo3HaBaTenbHbIE: OBnanenue
coJieit. coJeil. 3aHSTHE Konkperusuposats CaMOCTOSITENILHO BBIJCNATD U CUCTEMOI
I'upponus 1o IIOHATHUE «HOHY. (hopMHUpOBATh LENH; 3HaHUHU U
KaTUOHY U 0O060061maTh TOHATUS aHAJIM3UPOBATH BOIIPOCHI, MIPUMEHEHUE
AHUOHY. «KATUOH», «KAHUOH. (hopMUPOBATH OTBETHI. UX B
I'upponus ¢ UccnenoBats cBoiicTBa | KOMMYyHUKATUBHEIE: AKU3HEHHBIX
pa3ioKeHUueEM pacTBOPOB DJIEKT- y4acTBOBaTh B KOJUICKTHUBHOM CUTYaITUsX.
COEIMHEHUS ponutoB. [laBaTh oOcyxeHIH mpodiemM; oOMeH
olpezeseHue MHEHUSIMH, TOHUMaHHE TTO3UITUU
THAPOIIU3a COJEH. naptHepa. PerynsTuBHbIE:
Houyuar CTaBUTh Y4eOHYI0 3a7auy Ha
BO3MO’KHOCTH OCHOBE COOTHECEHUSI TOTO, UTO
HAYYHUTBHCS: COCTABIIAT | YK€ U3BECTHO U YCBOEHO, U TOI'O,
b YPaBHEHUS PEaKIHMi | U4TO elle HEU3BECTHO.
TUIPOJIA3a COJIEN 1
ONPENENATh XapaKTep
Cpebl pacTBOPOB
COJIEH I10 UX COCTaBY
15 | I1/pNe2.Pemienu | Ypok npaktuuec | Hayuaresi: OnuceiBatr | [IpeamerHeie: ananusupoBath U | Mcmons3oBaHu
€ DKCIepu- 3aKperieHus Kast b CBOICTBa BELIECTB B | OTOMpaTh HHPOPMAITHUIO; € 3HaHUU ISt
MEHTaJIbHBIX MIPOMIEHHOTO paborta xoJie Je- BBIJIBIKEHUE TUTIOTE3 U MX perieHus
3a/1au. Marepuana MOHCTPAIMOHHOIO U 000CHOBaHNUE; TOCTPOCHUE yueOHBIX
Otpabotka J1a00paTOPHOTO JIOTUYECKOM IENU pacCy>KIeHUU. | 3a1ad.
ajaropuTMa JKCIEPUMEHTA. KoMMyHHKaTHBHBIE: BEIOOD
COCTaBJICHUS CobmroiaTh npaBuia OCHOBAHHUU U KPUTEPHUEB C
MOJIHBIX U TEeXHHUKH Oe3orac- LIETIBIO BBIJIEJICHUS TPU3HAKOB,
COKpAIEHHBIX HOCTH. YMEHHUE C TOYHOCTBIO BBIPAXKaTh
ypaBHEHUU XapakTepus3oBaTh CBOM MBICIIM B COOTBETCTBUU C
HMOHHBIX YCJIOBHS TEUCHHSI peaK- | 3a/1a4aMi U yCIOBUSIMH
peakuuit LUH B pacTBOpax KOMMYHUKaIMU. PerynsTuBHbIe:

AJIEKTPOJIUTOB JI0
KoHIIa. OnpenensTh

coxpaHeHue yueOHOH 3a1aun




BO3MOKHOCTD
IIPOTEKAHUs PEaKIIUM
HOHHOI'0 0OMeHa.
[IpoBOoaMTH rpymnIIOBHIE
HaOJII0/ICHUS BO BpeMs
MPOBEACHUS
J1a00paTOPHBIX OITbI-
ToB. Ilosryuar
BO3MO3KHOCThH
HAYYHMTBCS: IPUMEHSAT
b TEOPETHUCCKHUE
3HaHUS Ha TIPAKTHUKE,
OOBACHATH
HaOJIIOACHUS U
PE3yNbTaThI
MIPOBOIUMBIX

onbiToB OOCYXKIaTh B
TpYyIIax pe3yabTaThbl
onbITOB. OOBICHITH
CYILIHOCTb PEAKLUN
HOHHOT'0 OOMeHa.
Pacnio3naBath peakunu
HOHHOT'0 0OMeHa 1o
YPaBHEHUSIM PEaKIIMil.
CocCTaB/IsATh IOIHEIC U
COKpallleHHbIE€ MOHHBIE
YpaBHEHUS PEaKIUi.

16

Pemmenue 3agau
Ha U30BITOK U
HENOCTATOK.

3HAKOMCTBO C
HOBBLIM THUIIOM
3a7a4
Pemenune
pacyeTHBIX
3a7a4

yaeOHoe
3aHATHE

Hayuarcs: pemats
pacueTHbIC 3aJJa4H 110
YpaBHCHUSM
XUMHYECKHUX PEaKIIHid
C UCITOJIB30BaHUEM
MacChl, KOJIMYECTBA
BEIECTBA WJIM 00beEMa
OJIHOTO U3

[To3HaBaTenbHbIE:
CaMOCTOSITEIILHO BBIICIATh U
dhopmupoBarth menu;
aHAJIM3UPOBATh BOIPOCHI U
(hopMHUpPOBATH OTBETHI.
KomMMyHUKaTHBHBbIE:
y4acTBOBAaTh KOJUIEKTUBOM B
00CyXJIeHUH 1po0JieM; 0OMeH

Oco3nanue
LIEJIOCTHOCTH
MTOJTYYCHHBIX
3HAHUH.




BCTYNMBILNX WIN
IIOJIy4arOLIUXCs B
peaKL Uy BEIIECTB.
IHonyuar
BO3MOKHOCTH
HAY4YHUThCs: BbIonHs
Tb 3aJJaHUs HA
3a/1aHHBIC TEMBI.
Jlenate onpeneneHHbIe
BBIBOJIbI IIPU PELLICHUU
3a1a4

MHEHHUSIMH, [TOHUMATh TTO3UIIHIO
naptHepa. PeryssiTuBHbIe:
NPUHUMAIOT U COXPAHSIOT
y4eOHYIO 3a/1a4y; COCTABJISIFOT
IUIaH ¥ MTOCJIeIOBATEIbHOCTD
JEUCTBUU.

17 | KonTponbHas Ypox KoHTpoJs | yueOHOe Hayuarcs: npumensts | [lo3HaBaTenbHbIe: ocyecTBIATh | OBlaneHue
pabota Nel. U OLICHKH 3aHATHE 3HaHUs, YMEHUS U IIOUCK HYXHOH MH(OpMaIuu B cucTeMoin
3HaHUHI HaBbIKH, MIOJyYeHHbIE | YdeOHHUKe, aTiace. 3HaHUHN
y4aluxcs IIPYU U3Y4YEHUH TEMbI KoMMyHUKaTHBHbIE: YUUTHCS
BbIpaXkaTb CBOU MBICIIU B
COOTBETCTBHH C 337]a4aMU U
YCIOBUSIMU KOMMYHUKAIIUH.
PerynsaTuBHBIE: TPOTHO3UPOBATH
pe3yJIbTaThl YpOBHS YCBOEHUE
M3y4aeMOro Marepuaia.
18 | Xapaktepuctuk | [lomoxxenue yuebHoe Hayuarcs: [lo3HaBaTenbHbIE: YMEHUE Oco3nanue
a raJOreHOoB. raJIOTeHOB B 3aHSTHE XapakTepru3oBaThb IPUMEHATH [TOJIyYE€HHBIE JaHHBIE | LEJTOCTHOCTH
NepPUOANYECKON raJIoreHbl Ha OCHOBE JUISL peIIEHUs] TPAKTUUECKUX HPUPOJIBIL.
CUCTEME UX TIOJIOXKEHHUSI B 3a1a4. KOMMyHMKaTUBHBIE:
XUMHUYECKHUX MEePUOINYECKON YMEHUE ONPEAEIATh LEIH CBOETO
DJIEMEHTOB CUCTEME U 00y4YeHHUs1, CTaBUTh U
0COOEHHOCTEM dhopmynupoBaTh s ce0s1 HOBBIE
CTPOEHMS UX aTOMOB. 3a1auu B yuebe u
MouyuaTr M03HABATEIbHOM JI€ATEIbHOCTH,
BO3MOKHOCTH pa3BUBaTh MOTHBBI U UHTEPECHI

HAYYuThCsi: OOBICHAT
b 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
TaJIOT€HOB C

CBO€H IM03HABATEILHON
NEATEIHLHOCTH.

PerynsiTuBHBIE: TPOTHO3ZUPYIOT




YBEJIMYEHUEM ATOM-
HOTO
Homepa. Onpenenarb

pe3yNbTaThl YPOBHS YCBOCHUS
M3y4aeMOro MaTepuana;
IPUHUMAIOT U COXPAHSIOT

MIPUHAIICKHOCTD yueOHYI0 3a/1a9y
BEILIECTB K
ONpPEACIEHHOMY
KJIACCY COEIMHEHUM.
19 | Xnop. dusnyeckue u yueOHoe Hayuarcs: [To3HaBaTeNbHEIE: BBISIBJICHUE Oco3HaHue
XUMUYECKHE 3aHATHE XapakTepus3oBaTh 0COOCHHOCTEH U MPU3HAKOB LETOCTHOCTHU
CBOMCTBA XJIOpa AJIEMEHT XJIOp. 3HATh 00BEKTOB; IPUBOJIUTH MPUMEPHL. | TeorpapuuecK
¢buznueckue u KoMMmyHUKaTUBHBIE:! Ol cpenpl.
XMMHYECKHE CBOMCTBA | B3aMMOJICHCTBHE B XOJI€ OBnaneHue
xyopa. [loayuar TPYNIOBOM paboOThI, BEAYT CUCTEMOI
BO3MOKHOCTh JTMAJIOT, yYacTBYIOT B 3HaHUHN U
HAYYHMTbCSl CPAaBHUBAT | JUCKYCCUM; IPUHUMAIOT APYroe | IPUMEHEHUE
b CBOICTBA NMPOCTHIX MHEHHE U MO3ULHIO. UX B
BEILIECTB XJIOpa, PerynaruBHbIe: NPOrHO3UPYIOT AKU3HEHHBIX
Pa3bACHATH ITH pe3yJIbTaThl YpOBHS YCBOEHUS CUTYaLUsIX.
CBOICTBa B CBETE M3y4aeMoOro MaTepHaa;
Mpe/icTaBIeHU 00 MPUHUMAIOT U COXPAHSIOT
OKHUCJIUTEIBHO- y4eOHyI0 3a/1a4y.
BOCCTAaHOBUTEIbHBIX
mpoueccax
20 | Xmoporomopos: | [lonyduenue u ydueOHOe Hayuarcs: OnuceiBat | [1o3HaBaTenbHbIE: Osnanenue
MOJIyYEHUE U CBOICTBa 3aHSTHE b CBOWCTBA BEUIECTB B | (OPMHUPOBAaHUE MTPOOIIEMBI CUCTEMOM
CBOIICTBa. XJIOPOBOAOPOJA XoJie Jie- YpOKa, CO3/IaHuE aJlrOpUTMa 3HAaHUU U
MOHCTPALMOHHOTO U JEATENBHOCTH NIPU PELICHUH MIPUMEHEHHE
1ab0paTopHOTO npo6iembl. KOMMyHUKaTUBHBIE: | UX B
JKCIIEPUMEHTA. MIOMCK U BBIJEIICHNE JKU3HEHHBIX
Cobmo1aTh TEXHUKY HeoOxouMo nHpopmanuy; CUTYaIUsX.
0€30MaCHOCTH. YMEHHE C JOCTaTOYHOU
Mouyuar TOYHOCTHIO BBIPAXKaTh CBOU
BO3MOKHOCTh MBICIIU B COOTBETCTBHH C

Hay‘II/ITbCﬂ: Briasnaro
POOJIeMBI 1

3aa4yaMH U yCIIOBHUAMU




MIEePCIIEKTUBBI
pazButus AIIK B
Poccun Ha ocHoBe
aHamm3a
JIOTIOTHUTEBHBIX HC-
TOYHUKOB
reorpaduyecKon
uH(pOpMAaIINH.
[ToaroraBnuBath
KpaTKue COOOIICHUS
WJIM TIPE3eHTau 00
WCTOPHUH CTAHOBJICHUS
TpaHcnoprta B Poccun

KOMMYHHKAIINH.

PerynsaTuBHBIC: IPUHATHE U
COXpaHeHHe y4yeOHOH 3a1auu.

21

Conguasa
KHCJIOTA U ee
COJIH.

XJ10pu eI,
KayeCTBEHHAs
peakius Ha
XJIOPUJI-MOH

yueOHoe
3aHsITHE

Hayuarcs: Pacno3Has
aTh OMBITHBIM MYTEM
COJISIHYIO KHCIIOTY U €€
COJIH, a TaK¥kKe
OpOMUIBI ¥ MO HJTBI.
IHonyuar
BO3MOKHOCTh
HAYYHUTHCS:
Hcnonb3oBars
pUOOpEeTEHHBIE
3HaHUS U YMECHHS B
MIPaKTUYECKOU
NeSITEIbBHOCTH U
[MOBCEAHEBHOW KU3HU
C 1IeJIbI0 0€30MacHoro
oOparteHus ¢
BElIECTBAaMH U MaTe-
puanaMu u
9KOJIOTHYECKH
rPaMOTHOT'O
TIOBEJICHUS B
OKPY’KaIoLleH cpee

[To3HaBaTeNbHBIE: YCTAHOBJICHUE
MIPUYHUHHO-CIIEICTBEHHBIX
cBs3eil. KoMMyHUKaTHBHEIE:
YMEHUE C 10CTaTOUHOU
TOYHOCTBIO BBIpakaTh CBOU
MBICIIM B COOTBETCTBUH C
3a7a4aMu U YCIOBUSAMU
KOMMYHUKAaIUH.

PerynsTuBHEIE: IPUHITHE U
COXpaHeHHe y4yeOHOH 3a1auu.

Osnagenue
CUCTEMOMH
3HAHUH




22 | T1/pNe3. Pemenue npaktuyuec | Hayuaresi: OnuceiBatr | [lo3HaBaTenbHbIC: MOUCK U Oco3HaHue
[lonyuenue IKCIIEPUMEHTAN | Kast b CBOWCTBA BEUIECTB B | BBIACICHHE HEOOXOAUMON L[E€JIOCTHOCTH
COJISTHOM BHBIX 33/a4: pabora xoze ne- uH(bOpMaIuU; CUHTE3UPOBATh 3HaHUH KaKk
KHUCJIOTHI U «Ilonyuyenue MOHCTPALMOHHOT'O U UMEIOIINECs 3HaHUS; BEIOOP BaYKHEHIIEro
U3y4YeHUE ee COJISTHOM 1abopaTopHOro OCHOBAaHUU U KPUTEPUEB IS KOMIIOHEHTa
CBOJNCTB. KHUCIIOTBI U DKCIIEPUMEHTA. IIOCTPOEHHUS JIOTUYECKOU LIEeTIH Hay4HOU

U3y4YEeHUE ee Cobmo1aTh TEXHUKY paccyXJ1IeHH, yMEHUE MTOJIHO KapThbl MUPA.
CBOICTB» 0€30MaCHOCTH. BBIPAYKaTh CBOU MBICIIH.

Moayuar KoMmMmyHUKaTUBHBIE:!

BO3MOKHOCTH (dbopMHUpOBaHHE U pa3BUTHE

HAYYHUTHCS: TBOPUYECKUX CIIOCOOHOCTEH.

Pacno3naBats

OIIBITHBIM IIyTEM PerynatuBHBIE: YMEHHE

COJISIHYIO KUCJIOTY U €€ | OpraHu30BbIBaTh CBOIO

COJIY, a TAKXKe NeSITENIbHOCTD, BHIOMPATh

OpOMUJIbI U HOAMIBI. CpelCcTBa JUIsl peaylu3aluu Leneil.

23 | XapaKkTepucTHK | AJUIOTPOTIHSL. yueOHoe Hayuarces: Onpenensar | [lo3HaBaTenbHbIE: BBIOOP OBnaneHue Ha
a Kuciopojga u | AJuloTponHas 3aHSTHE b 3aKOHOMEPHOCTH OCHOBaHUH U KPUTEPUEB IS YpOBHE
cepbl Mo U pUKaIus. HM3MEHEHHUsI CBOMCTB CpPaBHEHHS. o0miero

O30H — Kak JJIEMEHTOB B A- o0pa3oBaHUs
MPOCTOE rpynmax, onpeaenenne | KOMMyHUKAaTUBHBIE: CHUCTEMO
COEIMHEHUE MOHATHS AJUIOTPONIUMU. | Y4acTBOBATh B KOJUIEKTHBHOM 3HAHUH.

YMeThb 1aBaTh OOIIYIO
XapaKTePUCTHKY
9JIEMEHTOB U IMPOCTHIX
BEIIECTB MOTPYIIITHI
KHCJIOPO/1a, OOBSCHSTD,
MOYeMY YHUCIIO
IIPOCTHIX BEIICCTB B
HECKOJIBKO pa3
MIPEBOCXOJIUT YHCIIO
XUMHYECKHX
3JICMEHTOB,
XapaKTepU30BaTh POJIb
030Ha B aTMocdepe

o0cyXeHIH Npooem;
0OMEHMBATHCSI MHEHUSIMH,
IMOHUMATB IMO3UIIHAIO IapTHEpPA.

PGI‘VJ'ISITI/IBHI)IGI YMCHHC
OpraHnu30BaThH CBOIO
ACATCIIBHOCTD, OIIPEACIIATE €€
3aJa4d U OLICHUBATh
JOCTUTHYTBIC PE3YJIbTAThI.




Moayuar
BO3MOKHOCTh
HayYuThCsi: OOBACHIT
b 3aKOHOMEPHOCTHU
W3MCHCHUS CBOMCTB
snemeHTOB |VA-

1§0)72000158
24 | CpoiicTBa AmoTponHsie yuebHoe Hayuares: Ilo3HaBartenbHbIE: BEIOOD OBnanenue Ha
pUMEHEHHE MonuduKaKu | 3aHATHE XapakTepus3oBaTh Hauboee 3 HEeKTUBHBIX ypOBHE
CEpHI. CephI ¢busnueckue u CIOCO0OB peIIeHUs 3371249 B o0miero

(pombuueckas, XUMHYECKHE CBOICTBA | 3aBUCHMOCTH OT KOHKPETHBIX o0Opa3oBaHUs

MOHOKJIMHHA). CEpBI, €€ ALIOTPOIIHBIE | YCIOBUM. CUCTEMOM
dnoTarus. Moau(UKAIIH. 3HAHUU.
Moayuar KoMMyHHKaTHBHBIE: YMEHHE C
BO3MOKHOCTH JIOCTATOYHOM MOJHOTOU U
HAYYHUTBHCS: COCTABIAT | TOYHOCTHIO BBIPaXKaTh CBOU
b YPaBHEHUS PEAKIINi, | MBICIH B COOTBETCTBHHU C
TTO/ITBEPIK TAFOTITUX 3a/la4yaMH U yCTIOBUSIMHU
OKUCIIUTEIbHBIE U KOMMYHHKAITUH.
BOCCTAHOBUTEIIEHBIC
CBONCTBA CEPBHI, PerynsTuBHEIE: TPUHUMATH U
CPaBHHMBATh CBOMCTBA | COXpaHATh y4eOHYIO 3a7a4y;
MIPOCTHIX BEIIECTB CaMOCTOSITEIILHO BBIJICIIATH U
CepbI U KUCIIOPO/Ia, (hopMHUpOBATH 11€J1h; COCTABIISTH
Pa3BACHATH ITH TUTaH ¥ TTOCIIEI0BATEILHOCTh
CBOICTBA B CBETE JIEUCTBUI.
MIpeICTaBICHUH 00
OKHCITUTEITHHO-
BOCCTaHOBUTEIHHBIX
rpolieccax
25 | CepoBogopon. | Cynbduusl, yuebHoe Hayuares: Onpenenst | [lo3HaBaTenbHBIE: YMEHHE OBnanenue Ha
Cynbhuast THIPOCYIbQUI. | 3aHSATHE b CTIOCO0 TTOTydeHUS OpPTaHU30BBIBATH CBOIO YpOBHE
CepoBonopon CepoBOI0poOa B NeSITeNIbHOCTh, BEHIOMPATh o0riero
n1abopaTOpPHUH U €TO CpeZCTBa /ISl pealn3alliy 1eJieid. | 00pa3oBaHuUs
cpoiictBa. [losryuar KoMMyHHKaTHUBHBIC: TPUHUMATh | CHUCTEMOM




BO3MO’KHOCTh U COXPaHATh y4eOHYIO 3aauy. 3HaHUM.
Hayunthesi: O0cyxna | PerynaruBHele: hopMUpOBaHUe
Th U 3alIUCBIBaTh Y Pa3BUTHE YMEHUI BECTH
YpaBHEHUS PEaKLIMi, CaMOCTOSITENIbHBIN TIOUCK, OTOOP
XapaKTEePU3YIOLIUX uH(bOpMaLUu.
CBOMCTBA
CepoBOJOpOAA, B
MOHHOM BUJIE
26 | Okcun cepbl CepHuCTBIN Ta3. | yueOHOE Hayuarcs: [lo3HaBaTenbHbIE: OBnanenue
(V). CynbhuTs U | 3aHATHE XapakTepru3oBaTh CaMOCTOATENIBHO BBIIEIATH U CUCTEMOM
CepHucras TUAPOCYIbPUTHI oxcuz cepsl (IV), (hopmMupoBaTh LENH; 3HaHUHN U
KHUCJIOTHI. JlaBaTh XapaTepUCTUKYy | aHAJIM3UPOBATh BOIIPOCHI, IIPUMEHEHNE
CEpPOBOJOPOAHON U (hopMUPOBATH OTBETHI. Ux B
CEpHHUCTOM KUCIIOTaM, KU3HEHHBIX
a TaKXe UX COJSM. KoMmmyHUKaTHBHBIE: CUTYaLUX.
Houyuar y4acTBOBaTh B KOJUIEKTUBHOM dopmupoBaHU
BO3MOKHOCTH 00CyXIeHUH Mpo0dIieM; 0OMeH € YCTaHOBKH
HAYYHUThCSH: COCTABIIAT | MHEHUSIMU, IOHUMaHUE MO3ULIMKA | Ha
b YPaBHEHUS PEaKlMi, | mapTHepa. OTBETCTBEHHOE
XapaKTepU3YIOIINX OTHOILIEHUE K
CBOMCTBA ATUX PerynsTuBHEIE: CTaBUTH OKpYy>Karolen
BELIECTB, OOBACHATD y4eOHyI0 3a/1a4y Ha OCHOBE cpene,
MPUYUHY BbIIAJICHUS COOTHECEHMSI TOTO, UTO YKe HE00X0AUMOCT
KHCIIOTHBIX JOKIEH U3BECTHO U YCBOEHO, U TOTO, YTO | U €€
eI1l€ HEU3BECTHO. COXPAHEHUS.
27 | Oxcun cepbl CynbaTsl. yuebHoe Hayuarcs: Ilo3HaBaTeNbHbIE: BBISIBIATD OBnanenue Ha
(VI). Cepnas I'uapocynedatel | 3ansTHE XapakTepus3oBaTh 0COOEHHOCTH W MIPU3HAKH YPOBHE
KHCJIOTA. Cepnbiii okcup cepsl (VI), 00BEKTOB; IPUBOJIUTH MPUMEPHI | OOIIEr0o
AQHTUJIPUI. CEpHYIO KUCIOTY, B KaueCTBE BBIIBUTAEMbIX o0Opa3oBaHUs
Oneym. ONPEACIISITh CBOWCTBA | MOJOKEHUM. CUCTEMOM
B3anmoneiicteu paz0aBIIeHHON CEpHOM 3HAHUM.
e kucaoTsl. [lomydar KoMMmyHUKaTUBHBIE:
KOHIIEHTPUPOBa BO3MO’KHOCTH B3aMMO/ICIICTBOBATD B X0O/I€
HHOH CEpHOU Hay4uThcesi: Onpenens | rpymnmnoBoi paboThl, BECTH
KHCIIOTHI c Th IPUHAJJIEKHOCTD JTNAJIOT, y4acCTBOBATh B




MeTaIaMu BEILIECTB K TMCKYCCUH; TPUHUMATH JPyroe
orpeseIEHHOMY MHEHHE U TIO3UIUH.
KJIacCy COeTMHEHUI.
CormocraBisTh PerynsaTuBHBIC: TPOTHO3UPOBATH
CBOMCTBa pe3yabTaThl YPOBHS YCBOCHUS
pa30aBieHHOH U U3y4aeMoro Marepuala;
KOHIIEHTPUPOBAHHON MPUHUMATh U COXPAHSATh
CEPHOI KUCIIOTHI y4eOHYIO 3a/1a4y.
28 | Il/pNe4. Pemen | Pemenue npaktuuec | Hayuaresi: Pacno3nas | [lo3HaBaTenbHBIE: BBISBIATh OBnaneHue
Ue KCIIepH- 9KCIEePH- Kast aThb OIBITHBIM ITyTEM 0COOCHHOCTH U TIPU3HAKU CHCTEMOM
MEHTaJIbHBIX MEHTaJIbHBIX pabora pacTBOPBI KUCIIOT, 00BEKTOB; IPUBOJIUTH IPUMEPHI | 3HAHUH

3aJa4 110 TEMC.

3aJa4 1o TeEMe
«Kucnopon n
cepay.

CynbGuabl, CyabGUTHL,
Cynbdarsl.
Hcnonb3oBars
npuoOpeTEHHBIC
3HAHUS U YMEHUS B
MPAaKTUYECKOM
JEeSITeNbHOCTH U
MOBCETHEBHOMN KU3HU
C L1eJIbI0 0€30MacHOro
oOparieHus ¢
BelIeCTBAaMH U MaTe-
puaNaMu u
9KOJIOTHYECKH
IPaMOTHOTO
MOBE/ICHUS B
OKpY>Karollen cpene.
IHonyuar
BO3MO’KHOCTH
HAy4uThCs: Beraucis
Th TI0 XUMHYCCKHM
ypaBHEHUSM Maccy,
00BEM 1 KOJTUYECTBO
BEIIECTBA OJJHOTO U3
MIPOJTYKTOB PEAKITUH TIO

B KQYECTBE BBIJIBUTAEMBIX
MOJIOKEHUN.

KoMMyHHUKATUBHEIE:
B3aMMOJCHCTBOBAThH B XOJIE
IpyMIIOBON pabOTHI, BECTH
JMajor, y4acTBOBATh B
JUCKYCCUU; IPUHUMATD JIPYToe
MHEHHUE U MO3ULINH, TOMYCKaTh
CYIIIECTBOBAHHUE PAa3HBIX TOUEK
3peHusl.

PerynsaTuBHBIE: OCO3HAHHE
KadyeCTBa U ypOBHS[ YCBO€HI/I$[;
BOJIEBAsE CAMOPET YIS, KaK
CIIOCOOHOCTH K MOOMIIH3AILIUU
CHWJI U DHEPTHUH




Macce UCXOAHOTO
BeIIeCTBa, 00BEMY UITH
KOJINYECTBY BEIIECTBA,
CoJIepaKallero ornpe-
JIEIIEHHYIO JIOJIEO
IIpUMECEN.

29 | KonrponbHas yueOHoe Hayuarcsi: npumensarts | [lo3HaBaTenbHble: ocylecTBIATh | OBnageHue
pabora Ne2. 3aHsTHE 3HAHUA, YMEHUS U MOUCK HYXHOW MH(POPMAIUH B CUCTEMOM

HaBBIKM, IOJyYeHHbIE | yueOHMKe, aTiiace. 3HaHUH
MIPHU U3Y4EHUH TEMBI KoMMYHUKATHBHBIE: YIUTHCS

BBIpa’kaTh CBOU MBICIIU B

COOTBETCTBHH C 3aJla4aMU U

YCIOBUAMHU KOMMYHMKAIIUU.

PerynsTuBHbIE: IPOTHO3UPOBATH

pe3yibTaThl YPOBHS YCBOEHHE

M3y4aeMoro Marepuaia.

30 | Xapakrepuctuk | Hurpuusi. yuebHoe Hayuarcs: npumensarts | [lo3HaBaTenbHbIe: BEIOUPATh Osnanenue
a azoTra u Dochuel 3aHATHE 3HaHUE Haubosee 3 PpexTUBHBIE CUCTEMOM
docopa. MEPUOINYECKON CrocoOBbl pelIeHus 3aaay; 3HaHU.
duznyeckue u CUCTEMBI U CTPOCHHUS KOHTPOJIMPOBATh U OLICHUBATh
XUMHYECKHE aToMa IIpH IIPOLIECC U PE3YJIBTAT
CBOIiCTBa a3oTa. XapaKTEepUCTHKE NeSITeIbHOCTH.

XUMHAYECKUX
3JIEMEHTOB. 3HATh KoMMyHHKaTHBHBIE:

CBOICTBA a30Ta.
Honyuar
BO3MOKHOCTH
HAYYHUTBCS: OOBSICHAT
b IPUUUHY
XUMHYECKON
WHEPTHOCTH a30Ta,
COCTaBJISITh YPABHEHHS
XUMUYECKUX PEaKLUid,
XapaKTEPU3YIOITUX
XUMHUYECKHE CBOMCTBA

JIOTOBAPUBATHCS O
pacnipeneneHuu GyHKIUI 1
posel B COBMECTHOM
NEeSATEIbHOCTH.

Per YJISITUBHBIC: YMCHUC
OpTraHHU30BbLIBATE CBOIO

ACATCIIbHOCTD, BLI6I/IpaTL

CpEACTBA JIJIsl peaau3alyi Lesei.




a30Ta, U Pa3bIICHITH UX
C TOYKH 3PEHUS
npeAcTaBiIeHUN 00

OKHUCIIUTENIBHO-
BOCCTaHOBUTEIbHBIX
rporeccax
31 | AMMmuak. HNon ammonus, | yueOHOE Hayuarcs: Onpenensat | [lo3HaBaTenbHbIE: CTAHOBJICHUE | YMEHHUE C
JIOHOPHO- 3aHATHE b MEXAHU3M MIPUYHUHHO-CJIEACTBEHHBIX JOCTaTOYHOU
AKLENTOPHBIH o0Opa3oBaHUs HOHA CBsI3€ii; BBIOOP Haubosee MIOJIHOTOHN U
MEXaHU3M aMMOHWUS, XUMHYeCcKHe | 3()(HEeKTUBHBIX CIIOCOOOB TOYHOCTBIO
CBOMCTBa aMMHAKa. pelIeHus 3a]1a4 B 3aBUCUMOCTH BBIPAXKATh
Honyuar OT KOHKPETHBIX YCIIOBUH. CBOM MBICIIU B
BO3MO’KHOCTD COOTBETCTBUU
HAYYHUThCH: KoMMyHUKaTUBHBIE: YMEHUE C C 3aJja4aMH 1
COCTABJISITh YPABHEHHS | JIOCTATOYHOW TOYHOCTBIO YCIIOBUSIMU
peakuuii, BBIPA)KAaTh CBOU MBICIIH B KOMMYHHUKaIHU
XapaKTEePU3YIOLIUX COOTBETCTBHUH C YCIOBUSIMU U; BJIaJICHUE
XUMHUYECKHE CBOMCTBA | KOMMYHUKAIIUH. MOHOJIOTMYECK
aMMUaKa, u ol u
Pa3bACHATD UX C TOYKU | PerynsaTuBHBIC: yMEHHE JUATIOTUYECKO
3pEHHUs IPEJCTABICHUN | OPraHU30BBIBATH CBOIO i popmamu
00 2IEKTPOIUTHUUYECKON | NESITETbHOCTD, BEIOUPATH peuu;
JUCCOLMALUH U CpelCTBa JUIS pealIn3aluu LUeNei. | MOCTpOeHne
OKUCIIUTEIIBHO- JIOTUYECKON
BOCCTAaHOBUTEIBHBIX Lenu
MPOLECCOB pacCyXICHHIA.
32 | Il/pNeS.Ilonyue | [Tomyuenue npaktudec | Hayyares: nonydars | [lo3HaBaTenbHBIE: YMEHUE BECTH | Y MEHHE C
HUE aMMMaKa U | aMMHUaKa u Kast aMMHaK peakuuen CaMOCTOSITENIbHBIN MOUCK, OTOOP | JOCTaTOYHOM
U3Yy4EHUE €ro U3Yy4YEHUE €ro pabota MOHHOT0 OOMeHa 1 uHpopmanuu, ee IIOJIHOTOU U
CBOMCTB. CBONCTB JIOKa3bIBaTh OMBITHBIM | IpeoOpazoBaHUeE. TOYHOCTBIO
myTeM, 4yTo coopanHblii | KOMMyHUKaTHBHBIE: BBIPAXKATh
ras — aMMHuaKk (dhopmupoBaHHe COOCTBEHHOTO CBOU MBICITU B
Hoayuar MHEHUS U IO3ULINN. COOTBETCTBUHU
BO3MO’KHOCTh PerynsTuBHbIE: MIIaHUPOBAHHE C 3aJja4aMH 1
HAYYHUThCH: CBOMX JECHCTBHI B COOTBETCTBUU | YCIOBUSIMU




aHAJIN3UPOBATh C IOCTaBJICHHOM 3a7a4ell u KOMMYHHKAIU
pe3yJIbTaThl ONBITOB U | YCIOBUSMU €€ pealn3allii, B U; BIaJICHNE
JenaTb 0000LatoIue | TOM YHUCIie BO BHYTPEHHEM MOHOJIOTHYECK
BBIBOJEI JaHe. ou u
IUAJIOTUYECKO
i popmamu
peun;
IIOCTPOECHUE
JIOTUYECKOU
Lenu
pacCyXICHHU.
33 | Comu ammonus. | Conu aMMOHUs. | yueOHOe Hayuarces: Onpenensar | [lo3HaBatenbHble: ycTaHoBleHue | OBianeHue
JIBoliHbIE CONMM | 3aHATHE b KAUECTBEHHYIO IIPUYMHHO-CJIEICTBEHHBIX CBSA3EH | CUCTEMON
peaxiuIo Ha HOH Y 3aBUCUMOCTH MEXIY 3HAaHUU
ammoHus. IMosyuyar o0bekTamMu. KoOMMyHUKaTHBHbIE:
BO3MO’KHOCTH IUTAHUPOBAHUE LEIN U CIIOCOOBI
HAYYUTBHCH: B3aUMO/ICICTBUS; OOMEH
COCTaBJISITh YPaBHEHUS] | MHEHUSMH, TOHUMAHUE TIO3UIUH
XUMHMUYECKHUX PEaKLMi, | MapTHepa.
XapaKTepU3YIOIINX
XMMHUYECKHE CBOICTBA | PerynaruBHble: COXpaHEHUE
coJieil aMMOHUS, U yueOHOIl 3a/1auu; yUYUTHIBATh
Pa3bACHATD UX B CBETE | BbIIEJICHHBIC YUUTEIIEM
Mpe/icTaBIeHH 00 OpPUEHTHUPHI IEHCTBUS.
INEKTPOIUTUYECKON
JICCOLMAITUHI
34- | AzorHas XuMu3m yuebHoe Hayuarcs: Conocrasn | [lo3HaBatenbHble: ymeHue Becti | OBnazneHue
35 | xucrnora. MOJIy4YEHUS 3aHATHE ATh CBOMCTBA CaMOCTOSITENIbHBIN MOUCK, OTOOP | CUCTEMOM
a30THOH pa30aBIeHHON U uHpopmanuu, ee 3HaHUHN
KHUCIIOThI KOHLEHTPUPOBAHHOMN npeoOpa3oBaHue.
OxucnuTenpHble a30THON KHCJIOTHI.
CBOMCTBA VYcraHaBnuBaTh KoMMmyHUKaTHBHBIE:
a30THOM MIPUHAJIEKHOCTD BE- (hopmMupoBaHre cOOCTBEHHOTO
KHUCIIOTBHI. IECTB K MHEHUS U MO3ULINN.
Bzaumopneicteu ONPEACIEHHOMY




€ C MCTaJlllaMH

KJIaCCy COCIMHEHUM.
IHonyuar
BO3MOKHOCTD
HAYYHUTBCSH: COCTABIAT
b YpaBHECHUS
XMMHYECKUX PEaKLUM,
JISKAIIIUX B OCHOBE
IIPOU3BOJICTBA A30THOMN
KHUCJIOTHI,
Pa3bACHATH
3aKOHOMEPHOCTH UX
MPOTEKAHUS,
COCTABJISITh YPABHEHUS
peaKuuii MexXIy
pasz0aBIICHHON 1
KOHILICHTPUPOBAHHOU
a30THOM KHUCJIOTON U
MeTaJIaMH, OOBICHSTH
HX B CBETE
Mpe/iCTaBICHHH 00
OKHCIIUTEILHO-
BOCCTaHOBUTEIbLHBIX
MPOLECCOB

PerynsiTuBHBIE: MIJITAHUPOBAHUE
CBOMX JICHCTBHUM B COOTBETCTBUH
C IIOCTABJICHHOM 3aaueil U
YCIIOBUSIMU €€ peau3aiiu, B
TOM YHCJI€ BO BHYyTPEHHEM
IJIaHeE.

36

Coit a30THOH
KUCJIOTHL.

Hurpatel n
0COOEHHOCTH HUX
pa3noKeHus
NpY HarpeBaHUU

yueOHoe
3aHATHE

Hayuares: O6cyxnar
b Ka4eCTBEHHYIO
pEaKIuio Ha HUTPAT-
WOH.

onyuar
BO3MOKHOCTH
HAYYHMTbCH: OTIHYATh
COJIA a30THOM KHCIIOTBI
OT XJIOPUJIOB,
cynb}aroB, cyabpuaI0B
U CyJIb(QUTOB,

[To3HaBaTeNbHBIE: CTAHOBJICHHE
MPUYHUHHO-CJIEICTBEHHBIX
CBsI3el; BEIOOp Hamboee

3¢ PEeKTUBHBIX CITOCOOOB
peIIeHUs 3a]1a9 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBUH.
KoMMyHUKaTHBHBIE: YMEHHUE C
JOCTaTOYHOW TOYHOCTHIO
BBIP@)KaTh CBOW MBICITH B
COOTBETCTBHUH C YCIOBUSIMU
KOMMYHHKAITUHU. PeryisTuBHbIE:
YMEHHE OpPTraHNU30BbIBATH CBOIO

Osnanenue
CUCTEMOMH
3HaHUHU




COCTaBJISITh YpaBHEHUS
peaKuurii pa3ioKeHUs
HUTPATOB

JCATCIIBHOCTD, BBI6I/IpaTI>

CpPEACTBA JUIsl peaau3aliy LeJei.

37 | @ocdop. benrbrit, yueOHoe Hayuares: [lo3naBaTenbHbIC: YMeHUE BecTu | OBiajieHue
KpacHbIN U 3aHSTHE XapakTepu3oBaTh CaMOCTOSITENIbHBIH IMOUCK, OTOOP | CUCTEMOM
gyepHbIid pochop AJUIOTPOITHBIE nHpopmanuu, ee 3HaHUI

MoaubUKaIIH npeoOpa3oBaHHuE.
docdopa, cBoiicTBa KoMMyHVKaTUBHBIC:
0€JI0ro U KpacHOTo (hopmupoBaHKEe COOCTBEHHOTO
dbocdopa. IMoxyuar MHEHUS ¥ TIO3UIINH.
BO3MO’KHOCTH PerynsaTuBHbIC: JIAHUPOBAHHE
HAYYUThCSH: COCTABIIAT | CBOUX JICUCTBUU B COOTBETCTBHU
b ypaBHEHUs C MIOCTaBJICHHOM 3a7aueil u
XUMHYCCKHUX PEAKIHHA, | YCIOBHIMH €€ PeaTu3allnu.
XapaKTEePU3YIOIIHNX
cBoiicTBa (hocdopa
38 | Okcun ®DochopHblit yuebHoe Hayuarcsi: [To3HnaBatenbHble: yMeHUe BecTH | OBnageHue
docdopa (V). AHTUPU/I. 3aHSTHE XapakTepus3oBaTh CaMOCTOSITEJIbHBIN MTOUCK, OTOOP | CHUCTEMOM
®dochopnas OptodocdopHa cBoiicTBa pochopHoro | uadopmanmu, ee 3HaHUI
KHCJIOTA U ee s KACJIOTA. aHTUAPUIA U npeoOpa3oBaHue.
COJIH. I'mapodocdat- ¢bochopHOIl KUCTOTHI.
WOH, [Tonnmars 3HaUEHUE KoMMyHHKaTUBHBIE:
muruapodocdar MUHEPaTbHBIX (hopmupoBanHe COOCTBEHHOTO
-uoH. [IpocTsie yaoOpeHu# 1Jis MHEHHUS U TTO3ULINH.
U CII0KHBIE pacrenuii Iloyyar
MUHEPATHHBIC BO3MO’KHOCTh PerynsaTuBHbIC: IITAHUPOBAHHE
ynoopeHus HAYYHMThCH! CBOHUX JICHCTBUH B COOTBETCTBUH
COCTaBJIATh YPAaBHEHUS | C MMOCTABIICHHOM 3a/1aueil u
peaxiui, YCIIOBHSIMH €€ PeaTH3aIlHu.
XapaKTePU3YIOIINX
XUMHYECKHE CBOMCTBA
okcuga docdopa (V) u

(hocopHOIT KHCITOTHI,
" pa3bACHATH UX B
CBETE MPEICTABICHUI




00 3K TPOIMTHYECKON
JUCCOIUAIUY U
OKHCITUTEIIHHO-
BOCCTaHOBUTEIHHBIX
mporeccax, MpoBOIUTh
KaueCTBEHHYIO
peakmuto Ha pocdart-
WOH.

39 | Pemenue 3amau | OcBoeHue yaeOHoe Hayuarcs: pemiarb [To3HaBaTenbHBIE: Oco3HaHue
Ha HOBOT'O TUIIA 3aHsTHE pacueTHbIE 3aJ1a4M 110 | CAMOCTOSITENIbHO BBIJENATH U L[EJIOCTHOCTHU
MPaKTUYECKU | 3a/1a4 yYpaBHEHUSAM (hopmMupoBaTh LENH; MOJIYYEHHBIX
BBIXO/. XUMHUYECKUX PEaKUMi | aHAJIM3UPOBATh BOIIPOCHI U 3HAHUH.

C HCIIOJIb30BaHUEM (hopMUPOBATH OTBETHI.

Macchl, KOJIMYECTBA KoMMyHMKaTUBHBIE:
BEIIECTBA UM 0O0bEMa | y4acTBOBATh KOJUIEKTHBOM B
OJTHOTO U3 00CyXIeHUH MpodIieM; 0OMeH
BCTYMHBIIUX WA MHEHUSIMU, IOHUMATh MTO3ULIUIO
MOJIYYaIOLUXCS B napTtHepa. PerynstuBHele:
peaKkLnu BEUIECTB IPUHUMAIOT U COXPAHSIOT
Houyuar yueOHYIO0 3a/1a4y; COCTABIISIIOT
BO3MOKHOCTh IUTaH U TI0CJIEI0BATEIBHOCTD
HAY4YuThCsi: BeIMoyHS | AeHCTBUM.

Th 3a/IaHUSI HA

3a/laHHbIE TEMBI.

Jlenate onpeneneHHbIe

BBIBOJIBI TIPU PEIICHUN

3a/1a4

40 | KonrpombHas yaeOHoe Hayuarcs: npumensaTs | [lo3HaBarenbHble: OCYIECTBIATh | OBlIageHue
pabota Ne3. 3aHsTHE 3HAHUA, YMEHUA U MOUCK HYXHOU MH(OPMAIUH B CUCTEMON

HaBBIKH, IOJy4YeHHbIE | yueOHUKE, aTiace. 3HAHUU

IIpHU N3YUCHUU TCMbI

KOMMVHI/IKaTI/IBHBICI YUUTBCA
BbIpaXXaTb CBOU MBICJIN B
COOTBCTCTBHH C 3aJJadaMU 1
YCJI0BUSAMH KOMMYHHKAIIUH.
PerynasaTuBHBIE: IMPOrHO3UPOBATH




pe3yNIbTaThl YPOBHS YCBOCHUE
M3y4aeMoro MaTepuaia.

41 | XapakTepucTuk | AJIOTpONHs yueOHoe Hayuares: Ilo3HaBaTenbHbIE. BBISIBICHUE Osnagenue
a yriiepoja u yriaeposa. 3aHsTHE XapaxkTepu3oBaTh 0Cc00EHHOCTEH U PU3HAKOB crCcTeMOn
KPEMHHS. Anmas, rpadur, anemeHThl IVA- 00BEKTOB; IPUBOJIUTH IPUMEPHL. | SHAHUI
Amnotponus KapOuH, rpynns! (IOArPYIIIIbI
yriepoja. GbysiepeHsl yriiepoja) Ha OCHOBE KomMMyHUKaTHBHbIE:

UX MOJIOKCHHS B B3aUMO/ICIICTBHE B X0J1€
NEePUOINYECKOIN IpyNIIOBON pabOThI, BEAYT
cucTeMe U JIAJIoT, YYacTBYIOT B
ocoOeHHOCTEeH JMCKYCCHH; TPUHUMAIOT JPYToe
CTPOCHUS X aTOMOB. MHEHHE U MO3ULHIO.
OOBACHATD

3aKOHOMEPHOCTH PerynatuBHble: IPOTHO3UPYIOT
W3MEHEHHMsI CBOMCTB pe3yabTaThl YPOBHS YCBOCHUS
anemeHToB |VA- M3y4aeMoOro MaTepHaa;
rpynisl. [oay4yar NPUHUMAIOT U COXPAHSIOT
BO3MOKHOCTH yueOHyI0 3a/1ady.

HAYYHMThCH:

XapakTepu3oBaTh

AJUIOTPOIHIO yIiiepoa

KaK OJIHY U3 IPUYUH

MHOTr000pasus Be-

IIECTB.

42 | Xumuueckue AncopOrust. yuebHoe Hayuarcsi: OnuceiBar | [lo3HaBaTenbHbIE: OCyIIeCTBIATh | OBnazeHue
CBOMCTBA HecopOuust. 3aHATHE b CBOICTBaA BELLIECTB B | IOUCK HY>KHON MH(pOpMAIUH B CUCTEMOM
yriepoja. AKTHUBUPOBaHH XoJie Je- yueOHUKe, aTiace. 3HaHUH
Ancopbuus. BIi1 YTOJIb MOHCTPAIMOHHOIO U

1a00paTOPHOTO
IKCIIEPUMEHTA.
Cobmnronate TEXHUKY
0€30MacHOCTH.
Onpenendarb cBOMCTBa
MPOCTOTO BEIIECTBA
yIJIsl, UMETh

KOMMVHI/IKaTI/IBHI)IeZ YUUTBCA
BbIpa’KaTb CBOU MBICJIU B
COOTBETCTBHH C 3aJJadaMU 1
YCJIOBUSAIMHU KOMMYHHKAIIUU.

PerynsTuBHBIE: TPOTHO3UPOBATH
pe3yJIbTaThl YPOBHS YCBOCHUE




IIPEJCTaBICHUE O
ancopOuuu Ioayuar
BO3MOKHOCTh
HAYYHMTbCH:
COCTaBJIATh YPABHEHUS
XMMHYECKUX PEaKLUM,

N3ydya€Moro mMmarcpuala.

XapaKTEePU3YIOIINX
XMMHYECKHE CBOMCTBA
yriepoja

43 | Okcun ["a3oreneparop. | yueOHOE Hayuarcsa Onpenensar | [lo3HaBarenbHble: cTaHOBIeHHE | OBnajgeHue
yraepoaa (II) - | 'enepatopHsbiii | 3aHsATHE b CTPOCHHE U CBOMCTBA | MPUYMHHO-CIECCTBEHHBIX CUCTEMOI
yrapHBbIil ra3. ras. okcuaa yraepona (II), | ces3eid; BeIOOp Hanbomee 3HAHUI

lNasudukanus ero usnonorndeckoe | 3pHEKTUBHBIX CIIOCOOOB

TOTLIIBA JICiCTBUE HAa OPTaHU3M | pEIICHUS 3a/1a4 B 3aBUCUMOCTH
yenoseka. [losyuar OT KOHKPETHBIX YCIOBUH.
BO3MOKHOCTH KoMMyHHKATHUBHBIC: YMECHHE C
HAYYUTHCS: JOCTaTOYHOU TOYHOCTHIO
COCTaBJISITh YPAaBHEHHS | BBIPAKATh CBOHM MBICIIU B
XUMHYECKHUX PEAKIHid, | COOTBETCTBHH C YCIOBUSIMU
XapaKTepU3YIOIINX KOMMYHHKAITUHU. PerynsTuBHbIE:
CBOICTBa OKCHIA YMEHHE OpPTaHU30BBIBAThH CBOIO
yraepona (1) NesTeIbHOCTh, BRIOUPATh

CpeJCTBA JJIsl pean3aluu 1emnei.

44 | Okcun KapGonartsr. yaeOHoe Hayuarcs: O6cyxnar | [Ipeamernsie: ananu3upoBath U | OBinajgeHue
yraepoza (IV) - | I'mapokapOoHaT | 3aHsTHE b CBOICTBa OKCHJA oTOMpaTh HHHOPMAILIUIO; CUCTEMO
YTJIEKUCIIBIN bl yraepoaa (IV) BBIJIBUOKECHUE TUIIOTE3 U UX 3HaHUHI
ras. Mouyuat 000CHOBaHHUE; TOCTPOCHUE

BO3MOKHOCTH JIOTUYECKOM LEMU PaCCYyKIACHUM.

HAYYHUTBHCHA: COCTABIAT
b YpPaBHEHUE PEaKIINH,
XapaKTepU3yroLen
MIpeBpalieHe
KapOOHATOB B
TUIpOKapOOHATHI,
IIPOBOJUTH

KomMMyHUKaTHBHBIE: BEIOOD
OCHOBAaHHUU U KPUTEPUEB C
LIEJIBIO BBIJIEIICHUS [IPU3HAKOB,
YMEHHUE C TOUHOCTBIO BBIpAXKaTh
CBOU MBICIIA B COOTBETCTBUH C
3a/1a4aMU U YCIOBUSIMU




KayeCTBEHHbBIC
peaKiy Ha OKCUJL
yraepona (IV) u
KapOOHAaT-MOH

KOMMYHHKAIINH.

PerynsaTuBHBIC: IPUHATHE U
COXpaHeHHe y4yeOHOH 3aj1auu.

45 | YronpHas KapOoHnatsr. yueOHoe Hayuartesi: O6cyxnar | [lo3HaBaTenpHBIC: OBnanenue
KHCJIOTa U €€ ['unpokapOoHatr | 3aHsTHE b CBOICTBA U YTrOJIbHOM | yCTaHABJIMBATh MPUUHMHHO- CUCTEMOI
COJIN. bl kucaotsl. [losyyar CIIEICTBEHHBIE CBA3U. 3HAHUU

BO3MO’KHOCTH KoMMyHHKaTHBHBIE: YMEHHE
HAYYHUTHCSI: COCTABIIAT | ONMPEIEISITh LIETTH CBOETO
b ypaBHEHUE peakluu, | o0y4eHus, CTaBUTh U
XapaKTePU3YIOLLIEH (hopMyIIMpoBaTh I ce0s1 HOBBIE
MIpeBpalieHIe 3a/a4u B yueOe u
KapOOHATOB B MIO03HABATEIILHOM JIeATEIIBHOCTH,
TUAPOKApOOHATHI, pa3BUBATh MOTHBBI U HHTEPECHI
MIPOBOHTH CBOCH MMO3HABATEIIHHON
KaueCTBEHHbBIC NEeSITeNIbHOCTH. PeryasTUBHBIE:
peaKuy Ha OKCH/T POTHO3HPYIOT PE3YJIbTATHI
yraepoaa (IV) u YPOBHS YCBOGHUS U3Y4aeMOTO
KapOOHAT-NOH MaTepuaia; MPUHUMAIOT U
COXPAHSIIOT Y4eOHYIO 3a7auy.

46 | II/pNe6. ITomyu | ITomyuenue npaktuuec | Hayuaresi: monydars | [lo3HaBaTenbHbIE: OsnaneHue
€HHUE OKCUIa OKCHJIa Kast U coOupaTh OKCUJT yCTaHaBIUBATh MPUUYUHHO- CUCTEMO
yraepona (IV) | yranepona (IV) u | pabota yraepona (IV) B CJICICTBEHHBIE CBSI3U. 3HAHUI
U U3yUEHUE €0 | U3y4YCHHE ero naboparopuu u
CBOMCTB. CBOMCTB. JIOKa3bIBaTh HAJIMYHE KoMMyHUKaTHBHBIE: YMEHHE
PacnioznaBanue | PacmosnaBanue JTAaHHOTO Ta3a. OTIPEEIISATH eI CBOETO
KapOOHATOB. KapOOHATOB. Moumyuat oOyueHusl, CTaBUTh U

BO3MO’KHOCTH (hopMynupoBath I ce0sl HOBBIE
HAYYHUThCS: 3a/1auu B yuebe u
Pacno3naBars MO3HABATENBHOM JIeATEeIHLHOCTH,

ONBITHBIM IIYTEM
YTIIEKUCIIBIN Ta3,
KapOOHAT - U CUJTUKAT-
noHsl. Mcnons3oBars
PHUOOpPETEHHBIE

pa3BUBaTh MOTHBBI U HHTEPECHI
CBOEH IO3HAaBaTEIbHON
JESITENLHOCTH.

PerynasiTuBHBIE: TPOTHO3ZUPYIOT




3HaHUS U YMEHUS B
MPAaKTUYECKOMN
JEeATEIbHOCTH U
[MOBCEAHEBHOM KU3HU
C LIeTIbI0 0€30MacHOro
oOparneHus ¢
BEILIECTBAMU U MaTe-
puasamu u
3KOJIOTUYECKH
rPaMOTHOTO
MOBEJICHNUS B
OKpY>Karollen cpejie

pe3yJbTaThl YPOBHS YCBOCHHSI
M3y4aeMoro Marepuala;
NPUHUMAIOT U COXPAHSIOT
yueOHYyI0 3a/1a4y.

47

Kpemuuii.
Oxkcun
kpemuus (IV).

Okcua KpeMHUs
V.

yuebHoe
3aHATHE

Hayuyarcs:
ConocraBusiTh
CBOICTBA OKCHUJIOB
yriaepojaa u KpeMHus,
OOBSICHATh IPUUUHY UX
pasnuyus.
YcranaBiuBarh 1o
XUMHUYECKOH hopmyIie
IIPUHA/IJIEKHOCTD
BENIECTB K ONPENEIEH-
HOMY KJIacCy
coenuHenuil. Iloayyar
BO3MOKHOCTh
HAY4YUTBbCS: 3aMKCchiBa
Tb ypaBHEHUS pPEaKIUN
B JIEKTPOHHO-MOHHOM
Buze. OCyIlIecTBIATh
B3aMMOIIPEBPALICHUS
KapOOHATOB U
rUIpoKapOOHATOB.
PacnoznaBatb
ONBITHBIM IIYTEM
YTIIEKUCIIBIN Tas3,

[To3HaBaTenbHbIE:
yCTaHaBJIMBATh PUYNHHO-
CJIEICTBEHHBIE CBS3H U
3aBHCHUMOCTH.
KoMMyHHKaTUBHBIE:
TJIAHUPOBATH IIEJIA U CITOCOOBI
B3aUMO/ICICTBUS, TOHUMATh
MO3UIIHIO JIPYroro, y4acTBOBATh
B KOJUIEKTUBHOM OOCYKICHUU
npoOseMbl. PerynsiTuBHbIE!
NPUHUMATh U COXPAHSTh
yueOHYI0 3a/1a4y; YUUThIBaTh
BBIJICJICHHBIE YUUTEIEM
OPHUEHTHPHI ICUCTBHUS.

OsBnanenue
cucTeMou
3HaHUH




1<ap60HaT - U CHJIMKAaT-
HMOHBI.

48 | KpemuueBas Kpemnuueas yaeOHoe Hayuarcs: JlokassiBaT | [lo3HaBaTeNbHBIE: BBIABIATh Osnanenue
KHCJIOTa U €€ KHCJIOTA, €€ 3aHsTHE b KUCJIOTHBIM XapakTep | OCOOCHHOCTH U MPU3HAKU CUCTEMOM
coinn. CTEKJ0. | XMMUYECKHUE BBICIIUX OKCHJOB 00BEKTOB; MPUBOAUTD IPUMEPHI | 3HAHUU
IlemenT. CBOMCTBA. yriepoJa U KpEMHHs. | B Ka4€CTBE BBIJIBUTaEMbIX

Cunukarsl. Honyuar IIOJIOKEHU M.
Kgsapu, BO3MOKHOCTh KoMMyHUKaTHUBHBIE!
KapOoOpyH, HAYYHMTBCSI: COCTABJIAT | B3aMMOJIEUCTBOBATh B X0/
CUJIMLIUJBL, b YpaBHEHUs TpyMIIOBON pabOTHI, BECTH
CUJIMKATHI. XUMUYECKUX PEaKUuid, | AUAJOr, y4aCTBOBATh B
CunukarHas XapaKTepU3YIOIINX JUCKYCCHUU; TPUHUMATh JPYroe
MIPOMBILUIEHHOC CBOMCTBA KPEMHHUS, MHEHHUE U MO3ULIMH, TOYCKaTh
Tb, KEPaAMHUKa, okcunaa kpemuus (IV), | cymecrBoBaHue pa3HbIX TOUEK
CTEKJIO, LIEMEHT KPEMHHEBOU KUCIIOTHI. | 3peHus. PeryasaTuBHbie:

Wwmets npeacraBienne | IpOrHO3UPOBATh PE3YIbTAThI

0 CWJIMKaTHOU YPOBHSI YCBOEHHUS U3y4aeMOI0

MIPOMBIIIJIEHHOCTH MaTepuasa; IpuHUMaTh U

COXpaHATh YUeOHYIO 3a/1auy.

49 | Pemenue 3anau | OcBoeHue yuebHoe Hayuarcsi: pemars Ilo3HaBaTenbHbIE: Oco3nanue

Ha MPUMECH. HOBOT'O TUIIA 3aHsTHE pacueTHbI€ 3aJ1a4M 110 | CAMOCTOSITENIbHO BBIJENATD U L[E€JIOCTHOCTHU
3a/1a4 YpaBHEHUSIM (hopMupoBaThH 11ETH; MOJIYYEHHBIX
XUMHUYECKHUX PEaKIMi | aHAJM3UPOBATh BOIIPOCHI U 3HAHUH.

C MCIIOJIb30BaHUEM
Macchl, KOJIMYECTBA
BEIIeCTBAa UM 00beMa
OJTHOTO U3
BCTYNMBILNX WIN
MOJTyYaroIUXCs B
peaKkLuy BENIECTB
onyuar
BO3MOKHOCTh
HAY4YNThCs1: BeinonHs

(hopMUpOBATH OTBETHI.
KoMMyHHKaTUBHEIE:
y4acTBOBATh KOJIJICKTUBOM B
o0cyxIeHrn mpooieM; oOMeH
MHEHUSMH, TOHUMATh TTO3UIIHIO
napTHepa. PerynsTuBHbIe:
MPUHUMAIOT U COXPaHSIOT
y4eOHYIO0 3a/1a4y; COCTABIISIFOT
IJIaH U TTOCTIEe0BATEIHHOCTh
JIEUCTBUIL.




Th 3aJaHUs Ha
3aJIaHHBIC TEMBIL.
Jlenatb ornpeeieHHbIC
BBIBOJIBI TIPU PEIICHUHN
3a7a4

50 | O6oOmenue u yueOHoe Hoayuar [lo3HaBaTenbHbIE: OcozHnanue
cucTeMaTHu3anu 3aHATHE BO3MOKHOCTH CaMOCTOSITEJILHO BBIIENATh U LIEJIOCTHOCTH
s 3HaHUH. HayuyuThesi: Bemmonus | popmupoBats nenw; MOJTyYEHHBIX

Th 3a/1aHUS HA aHAJIM3UPOBATh BOIPOCHI U 3HaHU.

3aJJaHHBIC TEMBI. (hopMHpPOBATH OTBETHI.

Henatb onpenenennble | KOMMyHUKAaTHBHBIE:

BBIBOJIBI TIPY PEIICHUHU | Y4aCTBOBATH KOJJICKTHBOM B

3a7a4 oOcyxeHIH nmpodiemM; oOMeH
MHEHHUSMH, TOHUMATh TTO3ULIHIO
napTHepa. PerynstuBHele:
NPUHUMAIOT U COXPAHSIOT
y4eOHYI0 3a/1a4y; COCTABIISAIOT
TUTaH ¥ MTOCIIEI0BATEILHOCTh
JEUCTBUMN.

51 | Xapakrtepuctuk | Meraminyeckas | yueOHOe Hayuarcs: [To3HaBaTenbHBIE: BBISIBICHUE OBnanenue

a METaJIJIOB. CBSI3b. 3aHATHE XapakTepu3oBaTh 0CcOOEHHOCTEH 1 MPU3HAKOB cucTeMoin
Mertammyeckast METaJUTbl Ha OCHOBE UX | OOBEKTOB; MPUBOIUTH IPUMEPHI. | 3HAHHUH
KpHUCTa/NTNYecKa MIOJIOKEHUS B
s perieTka MEPUOTNIECKOM KomMMyHUKaTHBHBIE:
cucTeMe U B3aUMO/ICIICTBHE B X0J1€
0COOEHHOCTEM TpyNIOBOM paboThI, BEAYT
CTPOEHUS MX aTOMOB. | THAJIOT, YUACTBYIOT B
OOBSCHATD JUCKYCCUU; IPUHUMAIOT IPyroe
3aKOHOMEPHOCTH MHEHHE U TO3ULHIO.

W3MEHCHUS CBOWCTB
METAJUIOB I10 NEPUOTY
" B A-Tpyniax.
HHonyuar
BO3MO’KHOCTh

PerynasiTuBHBIE: TPOTHO3ZUPYIOT
pe3yJIbTaThl YPOBHS YCBOCHUS

U3yd4aceMoOro Marc€puaiia,
NPUHUMAIOT U COXPAHIAIOT




Hayuuthbesi: Vccienos
aTh CBOMCTBA
M3y4aeMbIX Be-

LIECTB. IPUMEHATH
3HAHUS O
METAUTUYECKOM CBSA3U
JUISL pa3bsSICHEHUSI
(hU3HYECKUX CBOWCTB
METaJJIOB

y4eOHYI0 3a/1auy.

52 | Haxoxnenue Haxoxnenue ydeOHOe Hayuarcs: [lo3HaBaTenbHbIE: OBnanenue
METAJIJIOB B METAJIJIOB B 3aHsTHE ITonb30Barbes YCTaHaBJIMBATh IPUUNHHO- CUCTEMOH
IIPUPOJE U IIPUPOJE U uHpopManuen u3 CJIEICTBEHHBIE CBSI3H U 3HaHUHN
Croco0Bbl UX o01iue crnocoos JPYTUX UCTOYHHUKOB 3aBUCUMOCTH.

IIOJIyYEHHUSI. UX MOJyYEHHS. JUTSl TIOATOTOBKHU KoMMyHHKaTHUBHBIE:

KpaTKUX COOOLICHUH. IUTAHUPOBATh LIEJIU U CIIOCOObI
I'otoBuTh B3aUMOJICUCTBUS, IOHUMATh
KOMIIBIOTEpPHBIE HO3ULUIO IPYroro, y4acTBOBaTh
MIPE3EHTAIMH 110 TEME | B KOJJIEKTUBHOM OOCYXJI€HUU
Houry4ar npoOiembl. PerysaTuBHbIE:
BO3MO’KHOCTh IIPUHUMATB U COXPAHATH
HayuuThesl: Mcnonb3o | yueOHYyIO 3a7auy; yUUTHIBAaTh
BaTh NPUOOPETEHHBIE | BBIJICIICHHbBIE YUUTEIEM
3HAHUS U YMEHHUS B OPUEHTHUPHI IECUCTBHUS.
MPaKTUYECKOMN
JEeATEIbHOCTH U
MOBCETHEBHOMN KU3HU
C L1eJIbI0 0€30MacHOro
oOpareHus ¢
BEILECTBAMU U MaTe-
pranamu u
JKOJIOTUYECKH
IrPAMOTHOI'O
IIOBEJICHNUS B
OKpY>Karollen cpefie

53 | Xumuyeckue OnekTpoxummuue | yueOHoe Hayuarcsi: nons3oBat | IIpenmernsle: aHanm3upoBaTh 1 | OBnaseHue




CBOMCTBA CKHM psl 3aHATHE bCA oTOMpaTh HHGOPMALIKIO; CUCTEMO
METaJIJIOB. HaIpPsKEHUS 3IEKTPOXUMUYECKUM BBIJIBUYKEHUE TUIIOTE3 U UX 3HaHUI
MeTaJIJIoB (psif PAIOM HaIpsHKEHUI 000CHOBaHUE; TOCTPOCHUE
CTaHIapTHBIX METAJIJIOB, COCTABJIATh | JIOTMUECKOH LIETIH pacCy ICHUH.
3JIEKTPOJIHBIX ypaBHEHUS
MOTEHIUAJIOB XUMHUUYECKUX peakuui, | KoMMyHUKaTHBHBIE: BEIOOD
METaJIJIOB) XapaKTEePU3YIOLIUX OCHOBaHUU U KPUTEPUEB C
CBOMCTBA METAJLIOB LEJbIO BBIJCICHUS IPU3HAKOB,
Honyuar YMEHHE C TOYHOCTBIO BBIPAKATh
BO3MOKHOCTH CBOM MBICIIA B COOTBETCTBUU C
HAYYHUTHCS: OOBSCHAT | 3a/Ja4aMH B YCIOBUSIMU
b CBOMCTBA METAJUIOB B | KOMMYHUKAIIUH.
CBETE MPEACTABICHUI
00 OKHUCJIUTEIbHO- PerynaruBHbIe: NPUHSITHE U
BOCCTaHOBUTEIbHBIX COXpaHeHHe yuyeOHOH 3aauu.
rporeccax
54 | CruiaBbl. CmuiaBbl, yuebHoe Hayuarcs: Onpenensat | [lo3HaBarenbHble: ymeHue Bectu | OBnageHue
UHTEpPMETAUINY | 3aHITHE b OCOOEHHOCTH CaMOCTOSITENIbHBIN MMOUCK, OTOOp | CUCTEMOM
ec COCTaBa U CBOWCTB uHpopMaIuy, ee 3HaHUI
-Kue YyryHa u peoOpa3oBaHuE.
COEIMHEHUS CTaJH, TIOPATIOMUHMUS,
oponssl [omyuar KoMMmyHUKaTUBHBIE:!
BO3MOKHOCTH (dhopmupoBaHre COOCTBEHHOTO
HAYYHUTBCS: PA3bACHIT | MHEHUS U TTO3UIIHUH.
b IPOOIEMBI
0€30TXO0IHBIX PerynaruBHbI€: MIIaHUPOBAHKE
IIPOU3BOJICTB B CBOHUX JICUCTBUH B COOTBETCTBHH
METALTYPTUH. 3HATh C IIOCTaBJICHHOM 3a/1auei 1
COCTaB U CTPOECHUE YCIIOBUSIMU €€ pealln3allii, B
CIUIaBOB, OTJIMYKE OT TOM YHCJI€ BO BHYTPEHHEM
METAJUIOB. Y METh TUIaHE.
OOBSACHSATH, IOYEMY B
TEXHUKE LIHUPOKO
WCIIOJIb3YIOT CIUIaBbI
55 | lllenounsie Conu yuebHoe Hayuarcs: [lo3naBaTenbHbIe: cTaHOBIeHHE | OBiajneHue




METaJLJIBL. IEJIOYHBIX 3aHATHE XapaKTepu30BaTh IIPUYUHHO-CJIEICTBEHHBIX CUCTEMOH
METaJIJIOB. LIEJIOYHBIE METAJLIbI CBsi3eil; BBIOOp Hamboee 3HAaHUUI
AHOMaJIbHBIE T10 TIOJIOKCHHIO B 3¢ PeKTUBHBIX CLTOCOOOB
CBOICTBa NEepUOJNYECKON pelIeHns 3a/1a4 B 3aBUCUMOCTHU
IEJIOYHBIX TaOJIMIIEe U CTPOCHUIO OT KOHKPETHBIX YCJIIOBUHU.
METAJIJIOB atomoB IloJayuar
BO3MOKHOCTH KoMMyHMKaTUBHBIE: YMEHHE C
HAYYHUTBHCSH COCTABIIAT | IOCTATOYHON TOYHOCTHIO
b YPaBHEHUS PEaKLMM, | BbIpakaTb CBOM MBICIIH B
XapaKTEepU3YIOIINX COOTBETCTBHH C YCIOBUSAMU
CBOMCTBA LIEJIOYHBIX KOMMYHHUKAIIUH.
METAJIJIOB U UX
COEMHEHUM, U PerynsaTuBHble: yMeHME
OOBSICHATD UX B CBETE€ | OPraHU30BBIBATH CBOIO
IpeJCTaBICHUN 00 NeSITeNIbHOCTb, BHIOMPATh
ANEKTPOIUTUYECKON CPEICTBA JUIs pealn3aluu Lelei.
JUCCOLMALUH U
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIbHBIX
ITPOLIECCOB
56 | Maruuii. [lenounozemen | yueOHOE Hayuarcs: IIpenmMerHeble: aHanu3upoBatb 1 | OBiagcHue
[I{erouHO3€MEN | BHBIE METAIIJIBI B | 3aHATHE XapaKkTepU30BaTh oTOuparTh HHMOPMALIKIO; CUCTEMOM
bHBIE METAJLJIBL. | IEPUOJUYECKON aneMeHThl [IA-rpynnel | BBIIBHYKEHHUE TUIIOTE3 U UX 3HAaHUU
CUCTEME IO MOJIOXKEHUIO B 000CHOBaHUE; TOCTPOCHUE

MIEPUOINYECKON
Ta0JIHIIE U CTPOCHUIO
atomos Iloayuar
BO3MOKHOCTh
HAYYHUTBCS: COCTABIAT
b YPaBHEHUS PEAKIUH,
XapaKTEePU3YIOLIUX
CBOWCTBA MAarHMs U €ro
CO€IUHEHHH, U
OOBSCHSTH X B CBETE
MIpeICTaBICHHUH 00

JIOTUYECKOM LIENU PACCYKIACHUM.

KoMmMmyHUKaTHUBHEIE: BEIOOD
OCHOBAaHMU U KPUTEPUEB C
LIEJIbIO BBIJICTICHUS TPU3HAKOB,
YMEHHE C TOUHOCTBIO BBIPAXKATh
CBOM MBICIIM B COOTBETCTBHH C
3a7la4aMy U YCIOBUAMU
KOMMYHUKAaIWH.

PGFVJ'ISITI/IBHI)IGI IMPUHATHE U




IEKTPOIUTUYECKOH COXpaHEeHMe y4eOHOMH 3ajauu.
JUCCOLMAIUH U

OKHCIIUTEIbHO-

BOCCTAaHOBUTEIbHBIX

poreccax.

57 | Baxneimue Coenunenus ydeOHOe Hayuarcs: Ilo3HaBaTeNbHbIE: BHISABICHUE Osnagenue
COEIMHEHUs KaJbLIKs, 3aHATHE XapaKTepu30BaTh 0COOEHHOCTEH U NPU3HAKOB cucTeMoin
KaJIbLUS. 0COOEHHOCTH aneMeHTHI [IA-rpynmnbl | 00beKTOB; MPUBOIUTH IPUMEPHI. | 3HAHHUH
XKectkocTh XUMHUYECKHX I10 MOJIOKEHUIO B KomMMyHUKaTHBHbIE:

BOJBI. CBOICTB MEPUOINYECKOMN B3aMMO/ICHCTBUE B XOJI€
XKectkocTh TaObJIMIIEe U CTPOCHUIO IpynIoBoi paboThl, BEAYT
BOJIbI U aTOMOB. JTMAJIOT, yYacTBYIOT B
croco0sl eé IouyuaTr JMCKYCCHM; IPUHUMAIOT JIPYroe
yCTpaHEHHUSI. BO3MOKHOCTH MHEHHE U MO3ULHIO.

[TonsTHE O HAYYHMTbCSI: COCTABIAT | PerynsaTuBHbIE: IPOrHOZUPYIOT
TUTPOBAHUU b YPAaBHEHUS PEaKLMM, | pe3ylbTaTbl YpPOBHS YCBOCHHUS
XapaKTepU3yIOIUX U3y4yaeMoro Marepuana;
CBOICTBa KaJIbLIUA U MPUHUMAIOT U COXPAaHSIOT
€ro COEUHEHU, U yueOHyI0 3a/1ady.
OOBSCHATH X B CBETE
MpeCTaBICHUN 00
BJIEKTPOJIUTHUYECKON
JUCCOLMALUH U
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
npoiieccax. 3HaTh
KaueCTBEHHYIO
peaxuio Ha MOH
KaJblusl. 3HaTh, YEM
oOycoBieHa
KECTKOCTbH BOJBI.
YMeTb pa3bsICHATH
CIOCOOBI YCTpaHEHHUS
KECTKOCTHU
58 | AnmoMuHU. ITonsiTue yuebHoe Hayuarcsi: cocraBnate | [lo3HaBaTenbHbIe: ocymecTBIsITh | OBlaseHue




«aM(pOTEpPHOCTb | 3aHATHE YPaBHEHUS IIOUCK HYXHOH MH(OpMaIuu B CUCTEMOH
» Ha IpUMepe XUMHAYECKHUX Peakiuii, | yueOHHKe, aTiiace. 3HaHUHI
COEIMHEHUN XapaKTEepU3YIOIIHUX
AITIOMUHUS o01re CBOHCTBa KOMMYyHHMKaTUBHBIC: YUUTHCS
amomunus. [losyyar | BeIpakaTb CBOM MBICIIU B
BO3MOKHOCTD COOTBETCTBHH C 33]la4aMHU U
HAYYHMTbCS: OOBSICHAT | YCIOBHSIMH KOMMYHUKAIIHH.
b 3TH pEaKLUu B CBETE
IIpeJCTaBICHUN 00 PerynsTuBHbIE: IPOTHO3UPOBATH
OKHCIIUTEIBHO- pe3yJIbTaThl YPOBHS YCBOECHUE
BOCCTaHOBUTEIbHBIX M3y4aeMoro MaTepHaa.
IIPOLIECCOB
59 | Baxneiimue yuebHoe Hayuarcs: nokassiBar | [lo3HaBaTenbHbIe: ycTaHoBiIeHue | OBnaneHue
COCIUHEHU 3aHATHE b aM(OTEpHBIN IIPUYMHHO-CJIEACTBEHHBIX CBSI3E€H | CHCTEMOM
AIFOMUHUS. XapakTep COEAUHEHUS, | U 3aBUCUMOCTU MEXIY 3HAaHUU
COCTaBJIATh ypaBHEHHUsS | oObekTaMu. KOMMYHUKaTUBHBIE:
COOTBETCTBYIOIIUX IUTAHUPOBAHME LIEJTU U CLIOCOOBI
XUMHUYECKHUX PEaKIMi | B3aUMOJAEHUCTBUS; OOMEH
Iosyuar MHEHUSAMH, IOHUMaHKUE MO3ULUU
BO3MO’KHOCTh naprHepa. PeryisarusHele:
HAYYNTBHCH: COXpaHeHHe y4eOHOMU 3aaui;
OOBSACHATh X B CBETE | YUUTHIBATh BbIJICTICHHbBIE
MpeCTaBICHUN 00 YUUTEIEM OPUEHTUPBI AEUCTBHS.
BJIEKTPOJIUTHUYECKON
JUCCOLMAIUU
60 | XKeneso. Keneso B cBere | yueOHOE Hayuarcs: ITo3HaBaTeNbHEIE: TOUCK U OsnaneHue
IIPEJICTaBICHUNA | 3aHSTHE OO6cyxaaTh CTpO€HUE | BbLAEICHHUE HEOOXOIUMOMN CUCTEMO
00 OBP. aToma kenesa, nH(pOpMaILIUY; CUHTE3UPOBATh 3HaHUI

¢busnyeckue u
XUMHUYECKHE CBOMCTBA
xkenesa Hoayyar
BO3MO’KHOCTH
HAYYUTBHCH:
Pa3bSCHITH CBOMCTBA
JKEJIe3a B CBETE

HMMEIOIIUECS 3HAHUS; BRIOOD
OCHOBAaHHUU U KPUTEPUEB ISl
MOCTPOEHUS JIOTUYECKOW LIENU
paccyXIeHui, yMEHUE MTOJTHO
BBIPAYKaTh CBOM MBICJIH.
KoMMyHHKaTHUBHEIE:
(hopMUpOBaHHE U Pa3BUTHE




npeAcTaBiIeHUN 00

TBOPYECKHUX CIIOCOOHOCTEH.

OKHUCJIUTEIBHO- PerynaruBHbie: ymeHHe
BOCCTaHOBUTEIbHBIX OpPraHU30BBIBATH CBOIO
mporeccax u JesITeIbHOCTD, BEIOUPATH
ANEKTPOIUTUYECKOM CpeacTBa JJIs peain3aluu esnei.
JUCCOLMAIUU

61 Coenunenusa JKeneso B cBere | yueOHOE Hayuarcs: 3uath Tlo3HaBaTeabHEIE: BBIIBICHUE OBnagenue

xKelesa. IIPEJICTaBICHUN | 3aHITHE CBOICTBa 0Cc00EHHOCTEH U PU3HAKOB CUCTEMOM
06 OBP. coenuHeHuit Fe+2 u Fe | 00beKTOB; MPUBOIUTL IPUMEPHL. | 3SHAHUI
XHUMHUYECKUE +3. ITosryuar KoMmMmyHHKaTHBHBIE:!
CBOMCTBa BO3MOKHOCTH B3aMMOJICHCTBHE B X0O/I€
OCHOBHBIX HAYYMTbCA: COCTABIAT | TPYMIIOBOM pabOTHI, BEAYT
COEIMHEHU N b YPaBHEHUS PEaKIMil | AMAJIOT, Y4acTBYIOT B
Kelesa B B CBETE JMCKYCCHH; TPUHUMAIOT JPYToe
pa3HbIX MIpe/ICTaBICHHH 00 MHEHUE U MO3UIIHIO.
CTENEHSIX AIIEKTPOITUTUIECKOM PerynaruBHbIe: TPOTHOZUPYIOT
OKHCJICHHUS. JUCCOLUAIUH U pe3yJbTaThl YPOBHS YCBOCHUS
[TonsTHE O OKHUCJIUTEIBHO- M3y4aeMoro MaTepuana;
KOppO3uu BOCCTAHOBUTEJIBHBIX MPUHUMAIOT U COXPAHSIOT
rporieccax y4eOHYIO 3a/1auy.

62 | II/pNe7 Pemmenune npaktuuec | Hayuaresi: BeinonusaTh | [lpenmeTHble: aHanu3upoBaTh 1 | OBlajieHue
Pemenne IKCTIEepH- Kast SKCIIEpUMEHTAIbHBIC oTOMpaTh HH(HOPMAIIHIO; CHCTEMOH
9KCIIEPUMEHTAN | MEHTATbHBIX paborta 3a/a4u BBIJIBIDKEHUE TUIIOTE3 U UX 3HAaHUU
BHBIX 33/1a4 IO | 3a/a4 110 TeMe WHIUBUAYAIbHO 000CHOBaHUE; TOCTPOCHUE
TEMe. «DNEeMEHTBI pa3HbBIMU crIocOOaMu JIOTMYECKOH IIeTIH PACCYKACHUH.

IA— IIIA- Iosyuar KoMMyHUKaTHBHBIE: BEIOOD

rpynn BO3MO’KHOCTH OCHOBAHUU M KPUTEPHUEB C

NIEPUOTUICCKOM HAYYMTbCS: BEIOUPATh | [IEJTBIO BBIICTICHHUS TPU3HAKOB,

TaOIUIIBI Haunboee YMEHHUE ¢ TOYHOCTHIO BBIPAXKAaTh

XUMHUYECKHIX parnroHaTBHBIN X0 CBOMY MBICJIA B COOTBETCTBHUH C

HIIEMEHTOB. peleHus, AenaTb 3a/la4yaMy U yCTIOBUSIMHU
BBIBOJIbl HA OCHOBAaHMH | KOMMYHHKAIINU. PerysiTUBHEIE:
HaOIo1eHU I MIPUHATHE U COXPAaHEHHE

yaeOHOM 3a/1a4u.
63 | KonrponbHas yuebHoe Hayuarcsi: npumensats | [lo3HaBaTenbHble: BHIOOD




paborta Ne4., 3aHATHE 3HAHUS, YMCHHUSI U HanOoiee 2 (HEeKTUBHBIX

HAaBBIKH, TIOJYYCHHBIE | CIIOCOOOB pelieHus 3a1a4 B

MIPU U3yYEHUH TEMBbI 3aBUCHUMOCTH OT KOHKPETHBIX
ycinoBuid. KOMMyHUKaTHUBHBIE:
YMEHHE C JT0CTAaTOYHOU
MOJIHOTOM ¥ TOYHOCTBIO
BbIpaXXaTh CBOU MBICIU B
COOTBETCTBUHU C 33Jja4aMH 1
YCIOBUSIMU KOMMYHUKAIIUH.
PerynsTuBHBIC: MPUHUMATH U
COXPaHSTh YUeOHYIO 3a/1a4y;
CaMOCTOSATENIbHO BBIICTATH U
(hopMHUPOBATH 11€JIh; COCTABIISTh
IUIaH U TI0CJIE10BAaTEIbHOCTh
JEUCTBUN.

64 | [leponauanbr | Opranmueckue | ydeOHOE Hayuarcs: O6cyxnar | [lo3HaBarenbHbIe: OCYIIECTBIATh | OBlageHue
bI€ CBEJICHUS O | BEIIECTBA. 3aHSTHE b OCHOBHBIE MOMCK HY)XHOU MHGOpMaIu B CUCTEMOI
CTPOCHUHU XUMHYECKOe I0JIOXKEHUS TEOPUU yueOHHKe, aTiace. 3HaHUU
OPTraHUYECKUX | CTPOEHUE. CTpOCHHS KoMMyHHKATHUBHBIE: YIUTHCS
BEIIECTB. CtpyKTypHBIE OpTraHUYECKUX BBIP@)KaTh CBOW MBICITH B

bopMyIbI coenuHeHuit A.M. COOTBETCTBHH C 3aJla4aMH U
N3omepuns. byrneposa IToayuar YCIOBUAMU KOMMYHUKAIUU.
N3omepsl. BO3MO’KHOCTH PerynsTuBHBIE: TPOTHO3UPOBATH
OYHKIMOHATBH HAYYHUTBCS: 3aMKUChIBA | pe3YyJbTAThl YPOBHS YCBOCHUE
bI€ TPYIIIBI Th CTPYKTYpHBIE M3y4aeMoro mMaTepuarna.

(hopmyibt

OpPTaHUYECKUX

BEIIIECTB HA MIPUMEPE

AJIKAaHOB

65 | [IpenensHbie 1 | YTIIIEBOJOPOMBL. | ydeOHOE Hayuarcs: O6cyxnar | [lo3HaBatenbHbIe: yMEHUE OBnaneHue HUK
HENpeJeNbHbIE | AJIKAHBI. 3aHSTHE b OTJICBHBIX OpPTaHHU30BBIBATH CBOIO CUCTEMOI
yraeBonopoasl. | ['omonorus. MpeACTaBUTENCH NesTeTbHOCTh, BRIOUPATh 3HAHUU

["omornoru. anKaHoB (METaH, 3TaH, | CPEACTBA JUIS PeAIU3AINH LIETCH.
I'omonorunyecka npornas, OyTaH), ux

s Pa3HOCTb

¢busnyeckue u

KOMMYHI/IKaTI/IBHI)IeI MNPpUHHUMATh




Henpenenbhbie
YTJIEBOJIOPO/IbI
(anKeHsI).
MexnyHapoaHa
s HOMEHKJIaTypa
AJIKEHOB.
[Tonmumepuzanus

XUMHYECKHE CBOICTBA,
oTpeeTICHUS
TOMOJIOTOB,
TOMOJIOTHYECKOTO psijia
Moayuar
BO3MO’KHOCTH
HAYYHUTBHCS: COCTABIIST
b CTPYKTYpHBIC
(hopMyIIbI aJIKAaHOB.
Hayuarcs: CocraBusT
b CTPYKTYPHYIO
dbopMyITy 3TUIICHA, €T0
(dbuzmveckue u
XUMHUYECKHE CBOICTBA,
KaueCTBEHHbBIC
peaknuu Ha
HemnpeeabHbIe
YTJIEBOIOPOJIBL.
Honyuar
BO3MO’KHOCTH
HAYYUTHCS:
COCTaBIISITh
CTPYKTYpHBIC
(hopMyIIbI TOMOJIOTOB
STHIICHA

U COXPaHATh y4eOHYIO 3a/1auy.

Perynstusnasie: popmupoBanue
Y pa3BUTHE YMECHUH BECTH
CaMOCTOSITEIILHBIN IMOUCK, 0TOOP
uHdopmanuu.

66

[Tonumepsr.

MakpoMonekyi
bl. [Tonmumep.
Monowmep.
DJIeMEHTapHOe
3BeHO. CreneHp
MOJIMMEPHU3ALUU

yuebHoe
3aHsATUC

Hayuares:
CocraBusTh
CTPYKTYPHYIO
(dbopMyiy aneTusneHa,
ero ¢puznyecKkue u
XMMHYECKHE CBOMCTBA
HHonyuar
BO3MOKHOCTH

[To3HaBarenbHBIC: BHIOUPATH
Haubosee 3 pexTUBHBIE
COCcOO0BI pelIeHus 3aay;
KOHTPOJIUPOBATh U OLICHUBATH
HpoLeCcC U Pe3yNIbTaT
JeSATEILHOCTH.
KoMMyHUKaTHBHEIE:
JIOTOBApPHBATHCS O

OBnagenue
cUCTEMOU
3HAHUU.




HAYYHMTBCS: COCTABIAT
b YpaBHEHUs
XUMUYECKUX PEaKLUi,
XapaKTEepU3YIOIINX
CBOMCTBA alleTUJICHA

pacnpeneneHuu QyHKIUI 1
poJEN B COBMECTHOM
NeSITeNIbHOCTH. PeryasTUBHBIE:
YMCHHEC OPraHu30BbIBATHL CBOIO
NesITeNIbHOCTD, BHIOUPATh

CpPEACTBA JUIS peau3aliy LEJICi.
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Kucnoponcone
pxanme
OpraHUYECKHE
BEIICCTBA.

OIHOATOMHEIE
npeselibHbIe
CITUPTHI.
DOyHKIIMOHAIbH
as Tpynmia.
MHoroaToMHEIE
CITUPTHI.
KapOonoBsie
KHUCJIOTHI.
KapOokcunpHas
rpynmna.
CrHoXHEIE
3¢upsl. MbLia
Kupsr.
KanopuitHocts
805000050
YrneBoasl.

yaeOHoe
3aHATUC

Hayuarcsi: O6cyxaar
b OIIpeZie/ICHUE
CIIUPTOB, OOIIIYIO
(bopMyITy CIUPTOB,
¢buznonoruyeckoe
JIEUCTBUE METAaHOJIa U
3TAHOJIa HA OPIaHU3M
Honyuar
BO3MOKHOCTh
HAYYUTBHCS COCTABIIAT
b YPaBHEHUS peakuuii,
XapaKTepU3YIOIINX
CBOICTBaA CIIUPTOB
Hayuarcs: onpenenst
b (OpMyIIBI
MYpPaBbUHOHN U
YKCYCHOM KHCIIOT,
UMETh NPEJCTaBIECHNE
0 CJIOXKHBIX 3(upax
Hayuarcs: onpenenst
b MOJIEKYJISIPHBIE
(hOpMyIIBI TITIOKO3BI,
caxapo3sbl, KpaxmMaJia,
LEJITOJIO3BI,
KaueCTBEHHYIO
peaxiuIo Ha TJII0KO3Y U
Kpaxmail,
OMOJIOTUYECKYIO POJIb
TJIIOKO3BI U CaXxapo3bl

[IpenMeTHsble: aHATU3UPOBATH U
oTOMpaTh HH(HOPMAIIHIO;
BBIABMIKCHUE THIIOTE3 U X
000CHOBaHHKE; IOCTPOCHUE
JIOTUYECKOM LIETH PACCYKICHUM.

KoMmmyHUKaTUBHEIE: BEIOOD
OCHOBAaHMU U KPUTEPUEB C
LEIbIO BBIJEIEHUS PU3HAKOB,
YMEHHE C TOUHOCTHIO BBIPAXKATh
CBOM MBICIIM B COOTBETCTBHH C
3a7la4aMy U YCIOBUAMU
KOMMYHUKAIWH.

PerynaruBHbIe: TPUHATHE U
COXpaHeHHe y4eOHOM 3a1auu.

OBnagenue
cucTeMou
3HAHUH.
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Hrorosas
KOHTpPOJIbHAS
pabora

yaeOHoe
3aHATUC

Hayuarcsi: npuMeHsITh
3HaHUA, YMCHUSA U
HaBBIKH, MOJTy4YEHHbIE
IIPY U3yYE€HUU TEMBI

[To3HaBaTenbHbIE: BEIOOP
Haunbosee 3¢ppekTuBHBIX
CHOCO0O0B pellIeHus 3a1a4 B
3aBHCUMOCTH OT KOHKPETHBIX
ycioBuii. KoMMyHHUKaTUBHBIE:
yYMEHUE C TO0CTaTOYHOU
MOJIHOTON ¥ TOYHOCTBIO
BBIP2XKaTh CBOU MBICITU B
COOTBETCTBHH C 3a/la4aMH U
YCIOBUSIMU KOMMYHUKAIIHH.
PerynsaTuBHbIC: IPUHUMATH U
COXPaHSTh yUeOHYIO 3a/1auy;
CaMOCTOSITENILHO BBIJCNATDH U
(hopMHPOBATH 11EJTh; COCTABIISTH
IUTaH U TIOCTIEI0BATEIbHOCTh
JICACTBUU.




