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IHosicuuTenLHAA 3aNIHCKA
Craryc 10KyMeHTa

PaGouas mporpamma 1o XMMHHM JjIsi OCHOBHOM IIKOJIBI COCTAaBIIEHA HA OCHOBE:

@OyHIaMEHTaIbHOTO  siApa  COAEp)KaHUs  o0mero oOpa3oBaHUsI M B COOTBETCTBUU  C
['ocynapcTBeHHBIM CTaHAApTOM o00Iero oOpas3oBaHus (MpuKa3 MuHHCTEpPCTBA O0pa30BaHUS M HAYKH
Poccutiickoit @enepanuu ot 17.12.2010 r. Ne 1897);

®denepanpHoro 3akoHa ot 29 nekabps 2012 roga, No273 (Denepanbhblii 3akoH «O0 00pa3oBaHUHU B
PDy);

TpeboBanuii k pe3yiabTaTaM OCHOBHOTO 00IEro o0pa3oBaHMs, NMPEICTABICHHBIX B (erepalibHOM
rOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTE 0o0miero oOpa3oBaHusi BTOPOro MOKOJIeHUs. B Hell Taioke
YUUTBHIBAIOTCS WAEHU Pa3BUTHUS U (POPMUPOBAHUS YHHUBEPCAIbHBIX Y4YEOHBIX NEHCTBUIM i OCHOBHOT'O
o01ero oopa3oBaHusl.

[Toctanosnenus: ['maBHoro I'ocymapcTBeHHoro canutapHoro Bpada Poccuiickorn ®@enepanun «O0
yrBepxaeHun Canllun 2.4.2821-10 «CaHUTapHO-3IIUJEMHOJIOTHYECKHE TPeOOBAaHUS K YCIOBUSM U
opranusanuu o0y4deHus B 001eo0pa3zoBaTeNbHBIX yupeskaeHUsIX» oT 29.12.2010 Nel89;

[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepkaeHnu (eaepansbHOTo mepeyuHs
y4eOHUKOB, PEKOMEHIIYEeMbIX K HCIOJb30BAHUIO TIPU pealu3ali HUMEIOUINX TOCYAapCTBEHHYIO
aKKpEeIUTAIMIO 00pa30BaTENbHBIX MPOTrPaMM HAa4aJbHOTO OOIEro, OCHOBHOTO OOINEro, CpeaHero o0mero
00pazoBaHM

3a ocHOBYy paboueil mnporpaMMbl B3siTa MporpaMMa Kypca XxuMuud ans  8-9 kiaccos
0011e00pa30BaTEbHBIX YUPEKACHUH, omyOnuKoBaHHas u3natenbcTBOM «lIpocBemenue» B 2013 romy
(CoopHHK porpaMM Kypca XuMuM K yueOHnkam xumuu aBTopoB ['.E.Pyn3utuca, ®©.I".®enpamana s 8-9
KJIACCOB).

CTpykTypa 10KyMeHTa

Pabouast mporpamma BKJIIOUAET TPU pasjiefia: MOSCHUTEIBbHYIO 3alUCKy; OCHOBHOE COJIEpKaHHUE C
yKa3aHWEM 4YHClia YacoB, OTBOJMMBIX Ha H3YyYEHHUE KaXJOro OJ0Ka, MHUHUMAJIbHBIM IEpEeYHEM
7ab0paTOPHBIX M TPAKTHUECKUX pPabOT, IKCKYpCUU; MpEIMETHbIE, METAmpeAMETHbIE W IJUYHOCTHBIC
pe3ynbTaThl 00ydeHHs. BONBIIMHCTBO MpEeACTaBIEHHBIX B pabouelt  mporpamme IabOpPaTOpPHBIX U
NPAaKTUYECKUX pPaldOT ABIAIOTCS (PparMeHTaMHd YpPOKOB, HE TpeOyIOUIMMH [ HMX MPOBEICHUS
JOTIOTHUTEIBLHBIX y4eOHBIX YacoB. B pabouel mporpamme mpuBe[eH NepedeHb AEMOHCTpaIuii, KOTOpbIe
MOTYT TIPOBOJUTHCS C HCIONB30BAHMEM pa3HBIX CPEACTB OOyYEHHUS C YYETOM CHenupUKH
00pa3oBaTeNbHOTO YUPEKIACHUS, €r0 MaTepUaIbHON 0a3bl, B TOM YHCIIe TaOJIUI], HATYPaTbHBIX OOBEKTOB,
MoJIeNIel, MYJISDKEH, KOJIJICKIIUA, BUIEO(UIIEMOB U JIp.

Ienn o0yyenus ¢ yuerom cnienupuku y4eOHOro npeamera

OcHOBHBIC yenu N3yudCHUust XUMHUH HAIIPaBJICHBI:

. HA 0CB0EHUE GAXNCHEWMUX 3HaHUll 00 OCHOBHBIX IIOHATHAX M 3aKOHAX XHUMUU,
XUMHYECKOU CHMBOIJIUKE,
. Ha 0611a0eHue YMEHUAMU Ha6J'IIO}IaTB XUMHUYCCKUC SABJICHUA, TPOBOAUTH XUMHYECKHI

OKCIIEPUMEHT, MPOU3BOAUTH PacyeThl Ha OCHOBE XMMHUYECKHUX (POpPMyYN BEUIECTB U YpaBHEHHIA
XUMHYECKUX PEAKIINI;

. Ha pa3eumue TIO3HABATEIbHBIX HHTEPECOB M WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B
MpoIriecce MPOBEACHUS XUMHUYECKOTO IKCIEPUMEHTA, CAMOCTOSITEIHHOTO MPUOOPETCHUS 3HAHUH B
COOTBETCTBUH C BOSHUKAIOIIMMH KU3HEHHBIMH MTOTPEOHOCTIMHU;

. Ha gocnumanue OTHOILIEHUSI K XHUMHUM Kak K OJHOMY U3 (yHIaMEHTaIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY OOIIeUeI0BEYECKOM KYIbTYpHI;
. Ha npuMeHeHue NONYYEHHbIX 3HAHUU U YyMeHuu Ui 0e30IIaCHOTO HCIOJIb30BaHUS

BEIIIECTB M MAaTEPUAJIOB B OBITY, CEIbCKOM XO3SIIICTBE M HA MPOU3BOJICTBE, PEIICHUS MPAKTHIECKUX
3a/1a4 B IIOBCEHEBHOM JKU3HU, IPEAYIIPEKIACHNS ABJICHUM, HAHOCSIIMX BPEl 340POBBIO YEJIOBEKA
U OKpYIKalollee Cpeie.



3anaum o0ydeHus.

OnHoit W3  BaXHEHIIMX 3a4a4 OCHOBHOTO  oOmiero o0pa3oBaHMs — SBISETCS  MOATOTOBKA
00y4aroIuxcst K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY MH3HEHHOTO U IPO(ECCHOHAIBHOIO IYTH.
OOyyaromuecs 0JKHbl HAYYUThCS CaMOCTOSTENbHO CTAaBUTh LENHM U ONPEIENTh IIyTH UX JTOCTHKEHUS,
UCII0JIb30BaTh NPUOOPETEHHBIN B LIKOJIE ONBIT B PEaJIbHOM JKHU3HHU, 32 paMKaMH y4eOHOro Ipouecca.

XuMus Kak y4eOHBIH NpeAMeT BHOCHUT CYIIECTBEHHBIH BKJIAJ B BOCIUTAaHHE W DPa3BUTHE
o0yyaroIuxcs; OHAa IMpPU3BaHA BOOPYXKHUTb HMX OCHOBAMU XUMHUYECKUX 3HAHUH, HEOOXOOUMBIX MJIs
MOBCEAHEBHOM KHU3HH, 3aJ0KUTh (YHAaMEHT JUIs AaJbHEHUIIEero COBEPIIEHCTBOBAHHUS STHX 3HAHUH, a
TaKXe CocoOCTBOBATh OE3011aCHOMY ITOBEICHHUIO B OKpYXKaroIlel cpesie U OepeKHOMY OTHOIIEHHUIO K HEHl.
Pa3BuTHe no3HABAaTEIbHBIX UHTEPECOB B IIPOLIECCE CAMOCTOSATENBHOIO IPUOOPETEHUS XUMUUECKUX 3HAHUI
Y MCII0JIb30BaHHUE PA3JIUYHBIX HICTOUHUKOB HH(OpPMALIUY, B TOM YHCIIE KOMIIBIOTEPHBIX.

Bocnuranne yOeXIEHHOCTH B TO3WTHUBHOW POJM XMMHU B JKU3HH COBPEMEHHOTO OOIIECTBa,
HE00XO0IMMOCTH XMMHUYECKH I'PAMOTHOI'0 OTHOIIIEHUS K CBOEMY 370pPOBBIO U OKpYXarollei cpere.

O0mas xapakTepucTHKa y4eOHOro npeamera.

B copepxaHuu JaHHOIO Kypca IpPEICTaBJIEHbI OCHOBOIIOJATAIOIINE TEOPETUYECKUE CBEACHHUS 10
XUMUH, BKIIIOYAIOIIME W3YyYEHUE COCTaBa U CTPOCHHMs BEILECTB, 3aBUCMMOCTH MX CBOMCTB OT CTPOCHMS,
UCCIIEJIOBAHNE 3aKOHOMEPHOCTEH XMMHMYECKHMX IPEBPALICHUM M IIyTe€d YNpaBICHUS HMHU B LEIAX
IIOJIy4EHUS BELIECTB, MaTEPUAJIOB, SHEPTHUH.

Conepxxanve y4yeOHOro IpeaMeTa BKIIOYAET CBEIACHHUS O HEOPraHWYEeCKUX BELIeCTBAX, MX
CTPOCHUU M CBOMCTBAX, a TAK)KEe XMMHUYECKHUX MpoIleccax, MPOTEKAIINX B OKpykaromem mupe. Hauboee
CJIOKHBIE Ay1eMeHThl DyHIaMEHTaIbHOTO si/ipa COAEp)KaHUs 00Iero o0pa3oBaHUs 10 XUMHUH, TaKue, Kak
OCHOBbI OpPraHUYECKOM M IPOMBIIIJIEHHOW XUMHH, MEPEHECEHbl B IMpOrpaMMmy CpeaHei (IO0JHOMN)
00111e00pa3oBaTeIbHON IITKOJIHI.

TeopeTnyeckyro OCHOBY M3Y4YEHHUS HEOPraHWYECKOW XUMHUH COCTAaBJISET aTOMHO-MOJIEKYJISIPHOE
ydeHue, nepuogudeckuil 3akon J[.M. MenzaeneeBa ¢ KpaTKUMU CBEJIECHUSMHU O CTPOCHUM aTOMOB, BUAAX
XUMHUYECKOH CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUN XUMUYECKNX PEAKIUH.

B u3ydeHum Kypca 3Ha4MTENbHA POJIb OTBOJUTCS XMUMHYECKOMY JKCIEPHUMEHTY: IPOBEICHHIO
INPAKTUYECKUX U J1a0OpaTOPHBIX pabOT M ONUCAHUIO UX PE3YJIbTAaTOB; COOIIOACHHIO HOPM M TPaBUI
MOBEJICHUS B XUMUYECKUX JTAa0OpaTOPHSIX.

OcHoeHble mexHo102uu 00yuenun:

IIporpaMmMa Kypca «XuUMHN» IIOCTPOEHA HA OCHOBE CIIMPAJIBHON MOJENH, MpEayCMaTpUBAOLIEH
MOCTENIEHHOE Pa3BUTUE U YIIIYOJIEHHE TEOPETHUYECKUX MPEJCTABICHUN NpPU JMHEHHOM O3HAKOMJIEHHH C
SMIIMPUYECKUM MaTEPHUATIOM

Tectbl, caMmocTosTENbHBIE pabOTa, KOHTPOJIbHBIE PA0OTHI, YCTHBIM OIPOC, 3alllUTa IPOEKTA.

[IpeoOnanatomumu  ¢opmMamMu  TeKymero KoHTpons YVYJ[  ABISAIOTCS CaMOCTOATENbHBIE U
KOHTpOJIbHBIE PabOThlI, pa3InyuHble TECTOBbIE (POpPMbI KOHTpOIIs. [IpomexxyTouHas aTTecTanusi IpOBOIUTCS
COIJIACHO JIOKAJIBHOMY aKkTy 00pa30BaTENbHOTO YUpekIeHHs B (opMe KOHTPOJBHBIX paldoT, 3a4E€THBIN
YPOK — B (pOpMe TeCTUPOBAHHUS — B KOHIIE I'0/1a.

ConeprkaHue mporpaMmbl HOCUT pa3BUBAIOLINKM xapaktep. [y opraHuzanuu mnpoiecca o0ydeHus
UCIIONIB3YIOTCSI ~ OCHOBHBIE  TEXHOJOTMM  OOy4YeHHS: JMYHOCTHO-OPUEHTHPOBAHHBIE  TEXHOJIOTUH,
MHTEPAaKTUBHBIE TEXHOJOIMH, MCCIEA0BATEIbCKUE METOJIbl, MPOEKTHBIE METO/AbI, UIPOBHIE TEXHOJIOTHH,
Kelc MeTox

Jlornyeckue CBSI3H npeamMera «XHMHS» C OCTAJIbHBIMH npeamMmeraMmu y‘lBﬁHOFO IJ1aHa:

B nmporpaMMe yunThiBaeTcs peanuzanys MexKNnpeaAMeTHBIX cBs3ell ¢ KypcoM ¢usuku (7 kiacc) u
6uonoruu (6-7 KJIacchl), Iie 1aeTcs 3HAKOMCTBO C CTPOSHHEM aToMa, XMMUYECKOH opraHu3anuet KIeTku
U TIpolieccaMu 0OMeHa BEIIECTB.

[InanupoBaHue BKJIIOYACT pEaTH3AMI0 MEXKIPEIMETHBIX CBSA3EH XUMHUHM C KypcaMu: GU3UKH,

Ouosioruu, reorpaduu, 3KOJOTMH B COOTBETCTBYIOIIMX TeMaX YpokoB B 8 —9 kiacce.

JKOJIOT U | (pusuka | 01 0J10THA | reorpagpus




XemodoOusi, Crpoenue Xumuueckas MecrTopoxaeHus: MOJIE3HbIX

XeMopuIs aToma (simpo, | opraHmM3anmst  KIETKH | HCKOTaeMBbIX MUpa, peruoHa,
Pemenne AIIEKTPOHBI) (oprannueckue CTpaHsl;

rI100aIbHBIX Baxwuerime | BemecTBa, MHHEpabI, VYcnoBus cpenbl; MOUBBI

PETHOHABHBIX, OTKPBITHS B QU3UKE, | KIETYATKA); oOMeH ATtMmocdepa, rugpocdepa;

JIOKaJbHBIX DJEKTPOHHBI | BEIECTB; KaTajan3 MunepaiibHOE

pooem; i, aTOMHO-CHIJIOBOW YEIIOBEK U | OPraHUYECKOE CHIPhE;

0€30TXO0/IHbIC MUKPOCKOTIBI; OKpY’Kaloliasi cpena; Xumuueckas

TEXHOJIOTHH, SJIEPHBIN peakTop; dborocunTE3 MPOMBIIIJICHHOCTh

OXpaHa Cubr B (MeTayprus,

aTMoc(epsl, IpUpOJIe HedrenepepaboTka,  mepepaboTKa

THIPOCOEPHI, raa, yris, THIPOMETAIUTYpPrHs,

MOYBBI, XUMUYECKUE MIPOU3BOJICTBO MUHEPATHHBIX

3arps3HEHUs yI0OpEeHNH, MAITHHOCTPOCHUE)

MecTto y4eOHOro mpeamera «XumMus» B y4eOHOM ILIaHe

OcobeHHOCTH coiepKaHusl Kypca «XUMHS» SIBIISIOTCS TJIABHON MPUYMHOW TOTO, YTO B yU4eOHOM IIIaHe
MKOYVY «l1BerHukosckass COILl» 3TOT npeaMeT MosBIsAETCs MOCIEAHUM B Psily €CTECTBEHHO-HAYUYHBIX
JUCLUIUINH, TOCKOJIBbKY JUISl €M0 OCBOEHHUS HIKOJBbHUKU JOJDKHBI O0JIajaTh HE TOJIBKO OIpEAesIE€HHbIM
3armacoM MpeABAPUTENbHBIX ECTECTBEHHO-HAYYHBIX 3HAHHMM, HO M JOCTATOYHO XOPOIIO pPa3BUTHIM
a0CTPaKTHBIM MBIIIUICHUEM.

B cootBercTBum ¢ yuebnsim mianom MKOVY «lIsetnukoBckas COLL» Ha u3ydeHne XUMUH B 8
KJIacce OTBOAUTCS 2 yaca B Hezelnto, 70 4acoB B roji, 1o 6a3ucHoMy yueOHOMY IUIaHy B § Kjacce — 2 yaca
B Henento (70 wacoB). B 9 kimacce orBomuTes 2 4aca B Henelto, 68 4acoB B TO/I.

LleHHOCTHBIE OPHEHTHPBI COIePKAHUS Y4eOHOI 0 NpeAMeTa «XuMUA»

Jlis cO3HATEBLHOTO OCBOEHUS IMpeaMeTa «XUMHs» B IIKOJIbHBIN KypC BKIIOUEHBI 00s3aTeNbHbIC
KOMIIOHEHTBI COZIEpKaHHsI COBPEMEHHOI'0 XUMHUYECKOT0 00pa30BaHuUs:

1) xumuueckue 3nanus (TEOPETHICCKHE, METOJONIOTHUYECKUE, TPUKIIAIHBIC, OMHCATEIbHBIC — SI3BIK
HayKH, aKCUOJIOTMYECKHEe, UICTOPUUECKUE U JIp.);

2) pasnuunvie ymenus, Hagviky (001IeyIeOHbIC U CTICIIM(DUICCKHE 10 XUMHUH);

3) yennocmuvie omnowenus (K XUMUM, KU3HU, IPUPOJIC, 0OPA30BAHHUIO U T. 11.);

4) onbim  npOOYKMUGHOU  OesimelbHOCmY PA3HOTO — XapakTepa, O00CeCIeUMBAIOIINI  pa3BUTHE
MOTHBOB, UHTEJIJIEKTA, CIIOCOOHOCTEN K caMopeanu3aliu U JPYrux CBOWCTB JIMUYHOCTH YUEHUKA,;

5) knouesvle u yuebHo-xumuyeckue KoMnemeHyuu.

B kauecTBe yennHocmuulx  OpueHmupos XMMUYECKOTO OOpa30BaHHSA  BBICTYHNAIOT OOBEKTHI,
u3ydaeMmble B Kypce XMMHHU, K KOTOPbIM y oOydarouuxcsi GopMHpYyeTcsl LIEHHOCTHOe oTHomeHue. [lpu
9TOM BEAYIIYIO POJIb UTPAIOT TO3HABATENBHBIC IEHHOCTH, TaK KaK JAHHBIA YYEOHBIN MpeIMeT BXOAWT B
IpyIIy MPEeIMETOB O3HABATEILHOTO IIUKJIA, TJIaBHAS 1eJIb KOTOPBIX 3aKII0YAETCs B U3YUYE€HUH TPUPO/IBL.

OCHOBY nosnasamenvbHbIX YeHHOcmell COCTAaBIAI0T HAYUYHbIE 3HAHUS, HayYHbIE€ METO/AbI MTO3HAHUS.
[To3HaBaTenbHbIE IGHHOCTHBIE OpPUEHTALIMH, (OPMUPYEMBbIE B MPOLIECCE U3YUECHUSI XUMUU, TIPOSIBIISIOTCS B
NPU3HAHUY:

e IIGHHOCTU Hay4HOT'O 3HAaHUS, €r0 NPAKTUUYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;

e IICHHOCTH XHUMHYECKHUX METOOB MUCCIIEIOBAHMS KHUBOW M HEXKUBOH IPHPO/IBI.
PazBuTue moO3HABATENbHBIX LEHHOCTHBIX OpPUEHTALMH COJAEpXKaHUS Kypca XHMHUHU MO3BOJISET
c(hOopMHUPOBATH:

e YBAaXHTEIbHOE OTHOIICHUE K CO3UAATENBHOM, TBOPUECKOH eI TebHOCTH;

e TOHMMaHHE HEOOXOJUMOCTH 3J0POBOTO 00pa3a KHU3HU;

e TIOTPEOHOCTH B OE3YCIIOBHOM BBITIOJIHEHUH MPABUII 0€3011aCHOTO NCIOJIH30BAHUS BEIIECTB B

MMOBCEAHEBHOM XKU3HU;

e CO3HATENbHBIN BEIOOP OyayIiel mpodeccnoHaNbLHOM e TeTbHOCTH.

Kypc xumun o6rnagaet BO3MOXKHOCTSIMH 11 (POPMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCmel, OCHOBY
KOTOPBIX COCTABIISIOT MpoLecC OOIIeHUs, TpaMOTHasi pedyb. KOMMyHHUKAaTUBHBIE IIEGHHOCTHBIE OPUEHTALUN
Kypca ClIOCOOCTBYIOT:

. MPaBUILHOMY UCIIOJIb30BAHUIO XUMUUECKOH TEPMUHOJIOTHH U CUMBOJIUKU;




. Pa3BUTHUIO TOTPEOHOCTH BECTH JUAJIOT, BBHICHYIINBATH MHEHHE ONIIOHEHTA,
y4acTBOBATh B IUCKYCCHUH;

pPa3BUTHIO YMEHHS OTKPBITO BbIpakaTb U apTryMEHTHUPOBAHO OTCTaWBaThb CBOIO TOYKY
3peHusl.

Pe3yJ’ILTaTbI O0CBOCHUHA yqeﬁnoro npeamMera «XHuMHuD.

I/I3yquHe XMMHH B OCHOBHOM IIIKOJIE Ja€T BO3MOKHOCTb AOCTHUYL CICAYIONIUX PE3YyJIbTATOB B
HaIlpaBJICHUHU JUYHOCTHOI'0 Pa3BUTHUAA:

1. BOCIIUTAHHE POCCUMCKON TpakTaHCKOW HJIEHTHMYHOCTH: MATPUOTHU3MA, JIOOBH M YBOXKEHHUIO K
OteuecTBy, UyBCTBa rOpJOCTH 3a CBOIO PonMHY, 3a pOCCUICKYIO XMMUYECKYIO HAYKY;
2. dbopMupoBaHHE IIEJIOCTHOTO MHPOBO33PDEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKU U OOIIECTBEHHOH MPaKTUKU, a TaKXKe COLHUAIbHOMY, KYJIBTYPHOMY, SI3BIKOBOMY U
JyXOBHOMY MHOTO00Pa3HI0 COBPEMEHHOTO MHPA;

3. (dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH K
CaMOpPa3BUTHI0O M CaMOOOpA30BAaHMWI0O HAa OCHOBE MOTHBAIMM K OOYYEHHIO M TIO3HAHHIO, BBIOODPY
npoduabHOro 00pa3oBaHUS Ha OCHOBE HHGOPMAlMKM O CYIIECTBYIOIIUX NPOPEecCHsIX U JIMYHBIX
npoeCCHOHATIBHBIX TPENNOYTeHUH, OCO3HAHHOMY IIOCTPOCHHIO WHIMBHIYaJbHOH 00pa3oBaTeNbHON
TPACKTOPHUH C YUETOM YCTOWYMBBIX TTO3HABATEIBHBIX HHTEPECOB;

4. (bopMHpoBaHNE KOMMYHHKAaTHBHON KOMITETEHTHOCTH B 00pa30BaTeIbHOM, 0OIIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIEI0BAaTENIbCKOM, TBOPUECKOHN U APYruX BUAX EATEIbHOCTH;
S. (dbopMupoBaHrEe TOHUMAaHHS LIEHHOCTH 37I0POBOT0O M 0€301acHOro obpasa >KU3HH; YCBOCHUE TPaBHII

WHAUBUIYAIbHOTO U KOJUIEKTUBHOT'O 0€30MacHOrO MOBEACHUS B YPE3BBIYAIHBIX CUTYAIUSIX, YTPOKAIOIIUX
JKA3HU U 370POBBIO JIIOJICH;
6. (dbopMupoBaHHE MTO3HABATEILHON M UH(YOPMAIIMOHHON KYJIbTYPHI, B TOM YHCIIE pa3BUTHE HABBHIKOB
CaMOCTOSITENIbHOW paboThl ¢ YYEOHBIMH TIOCOOMSIMHM, KHUTAMH, JOCTYIIHBIMH HHCTPYMEHTaMH U
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;
7. (dbopMHIpOBaHNE OCHOB SKOJIOTMYECKOTO CO3HAHMS Ha OCHOBE MPU3HAHUS [IEHHOCTH XH3HH BO BCEX
e NpOSABICHUAX M HEOOXOJUMOCTH OTBETCTBEHHOI'O, OEpEXHOIr0 OTHOLIEHHS K OKpYXKarollel cpene;
pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3a/1a4, YMEHHS HaXOIUTh aJeKBAaTHBIE CIIOCOOBI TIOBECHHUS
U B3aUMOJICHCTBHSA C NapTHepaMH BO BpeMs Y4eOHOH M BHEy4eOHOW JesATeNIbHOCTH, CIIOCOOHOCTU
OILICHUBATh TPOOJEMHBIE CHTYallMd W ONEPAaTHBHO INMPHHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3ITUIHBIX
NPOAYKTUBHBIX BHAAX JeATEIbHOCTH (ydeOHasi MOMCKOBO-HCCIENOBaTeNbCKasl, KIyOHas, MpPOEKTHas,
KpPY’KKOBasi U T. II. )

MeTtanpeAMeTHbIMM pe3yJbTaTaMd  OCBOEHHS ~ OCHOBHOM  00pa3oBaTeIbHOM  MpOrpaMMbl
OCHOBHOTO 00I1IeT0 00pa30BaHMUs SIBISIOTCS:

1. OBJIaICHHUC HAaBbIKAMHU CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/IH HOBBIX 3HaHHfI, opraHu3anuun yqe6H0171
ACATCIIBHOCTH, ITOUCKA CPCACTB eé OCYHICCTBJICHUA,
2. YMCHHUC IUNIAHUPOBATL IMYTHU JOCTUKCHUA 1ieJIe Ha OCHOBE CaMOCTOSATEIbHOIO aHaIn3a yCJIOBI/Iﬁ n

CPEACTB UX TOCTH)KCHUS, BBICITSITh albTePHATUBHBIC CIIOCOOBI JIOCTIKEHHS 1IEJIM U BBIOMpaTh Hamboiee
3¢ GeKTUBHBIN CIOCO0, OCYIIECTBIATH O3HABATENbHYIO PE(IIEKCUIO B OTHOILIEHUH JEHCTBUI MO PEIICHUIO
y4eOHBIX U IMO3HABATEIbHBIX 33]1ad.
3. yMEHHUE TOHMMAaTh MNpoOJEeMy, CTaBUTb BONPOCHI, BBIIBUTATh THUIIOTE3Y, JaBaTh OIpE/eICHUE
NOHATUSAM,  KJacCH(UIMPOBATh,  CTPYKTYpHUpOBATh  MaTepHal,  MPOBOIUTh  IKCIEPUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATH BBIBO/BI U 3aKIIOYCHHUS;
4, YMEHHE COOTHOCHTH CBOW JEHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTH KOHTPOJIb
CBOEH JIeATENPHOCTH B TPOIECCe JOCTHKEHHUS pe3ysbTara, ONpeNeNiTh CIOCOObl NEHCTBUH B paMKax
NPEUIOKEHHBIX  YCIIOBUH W TpeOOBaHWH, KOPPEKTHPOBAaTh CBOHM JICHCTBHS B COOTBETCTBUU C
U3MEHSIOLIENCS CUTYaluen;
S. (dbopMHpOBaHME U pa3BUTHE KOMIIETEHTHOCTM B O00JACTH MCIIOJIb30BaHUS HMHCTPYMEHTOB U
TEXHUYECKUX CPEICTB MHPOPMALIMOHHBIX TEXHOJIOTHH (KOMITBIOTEPOB U MPOTPAMMHOTO 00ECIICUeHHs) KaK
UHCTPYMEHTAJIBHO OCHOBBI Pa3BUTHsSI KOMMYHUKATHUBHBIX M IO3HABaTEIbHBIX YHUBEPCAIBHBIX yYEOHBIX
JIEHUCTBUIA;

6. yMeHMe co3laBaTh, IPUMEHATh U NPEOOPa30BBIBATh 3HAKM M CHUMBOJIBI, MOAEIM U CXEMBbI VIS

peleHus yueOHbIX U M03HABATEIbHBIX 33a4;

7.  yMeHHME H3BJIEKaThb WH(POPMALMIO M3 Pa3IMYHBIX HCTOYHUKOB (BKJIIOYas CpPEACTBA MAacCOBOM
UHPOpPMALIMK, KOMIIAKT-IUCKA Y4eOHOTO Ha3zHaueHHs, pecypcbl MHTepHeTa), CBOOOIHO MOJIB30BAThCS



CIPAaBOYHOW JMTEpPAaTypod, B TOM UYHCIE€ W Ha OJIEKTPOHHBIX HOCHTEISAX, COOMIOJaTh HOPMBI
UH(POPMALIMOHHON N30UPATENbHOCTH, STHKH;

8. YMEHHUE Ha MPaKTHKE M0JIb30BAThCSI OCHOBHBIMM JIOTHUECKUMHU NIPUEMaMH, METOJaMH HaOJIIOICHHUS,
MOJIETUPOBAHMS, OOBSICHEHUS, peIICHHsI TPOOJIeM, TPOTHO3UPOBAHUS U JIP.;
9. YMEHHUE OpPraHU30BbIBATh CBOIO KM3Hb B COOTBETCTBHM C IPEICTaBICHUSIMH O 3I0POBOM 00Opasze

KU3HH, TpaBaX M OOSM3aHHOCTSX TpaXJaHUHA, LEHHOCTAX OBITHSA, KYJIBTYphl H COLHAIBLHOTO
B3aUMO/JICHCTBHUS;
10.  ymeHWHeE BBINONHATH MTO3HABATEIbHBIC M TPAKTUYECKHE 3aJaHHS, B TOM YHUCIIC IPOCKTHBHIE;
11.  ymeHHe caMOCTOSTEIbHO UM AapryMEHTHPOBAHHO OLICHMBAaTh CBOM JEMCTBUA U JACHCTBUS
OJTHOKJIACCHUKOB, COJIEPKATEIHbHO 0OOCHOBBIBAst MPABUIBHOCTD MJIM OIIMOOYHOCTH Pe3yNibTaTa M crocoda
JeHcTBUS, aJleKBaTHO OLIGHUBaTh OOBEKTUBHYIO TPYIAHOCTb Kak Mepy (PakTHYEeCKoro Wiu
IPENoIaraeMoro pacxoja pecypcoB Ha pEUICHHE 3aJayH, a TakKe€ CBOM BO3MOXKHOCTU B JIOCTHIKCHUHU
LIEJIU OIIPEJEIIEHHOMN CIIOXKHOCTH;
12. ymenme pabortatp B rpynne — 3(GQGEKTUBHO COTPYAHHUYATh M B3aWMOJICHICTBOBAaTH Ha OCHOBE
KOOpJMHAIMK Ppa3IMYHbIX MO3ULHUI Npu BbIpaOOTKE OOIIEro peleHHs B COBMECTHOH IESTENbHOCTH;
CIIymaTh MapTHepa, (OpMyJIMpOBaTh W apryMEHTHPOBAThH CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO
HNO3ULHI0 U KOOPJIMHUPOBATH €€ C IO3ULMM IAapTHEPOB, B TOM YHUCJIE B CHUTyalluUd CTOJIKHOBEHUS
MHTEPECOB; MPOAYKTHBHO pa3peliaTh KOH(IUKTHI HA OCHOBE ydeTa HWHTEPECOB M MO3MIMKA BCEX €ro
YYaCTHHUKOB, IIOMCKA U OLIEHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3perieHuss KOH()IUKTOB.
IIpeaMeTHbIMHU pe3yjbTaTaMu ocBoeHUsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO
o011ero o0pa3oBaHuUs SBISIOTCA:
1. dopMHpoBaHHE TIEPBOHAYAIBHBIX CHUCTEMAaTH3UPOBAHHBIX NPEICTABICHUH O BEIIECTBAX, HX
IPEBPALCHUSX M MPAKTHYECKOM HNPUMEHEHMHU; OBJIAJICHUE MOHATUHHBIM amllaparoM U CUMBOJIMYECKUM
SI3BIKOM XHUMHU;
2. 0CO3HaHHE OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMMHUYECKOM HayKM Kak OOJIaCTM COBPEMEHHOIO
€CTECTBO3HAHUS, XUMHUYECKUX IPEBPAIICHUI OPraHMYeCKMX W HEOPTraHWMYECKHX BEIIECTB KaK OCHOBBI
MHOI'MX SIBJICHUH JKUBOW M HEXHUBOW NPHUPOJIBI, YriyOleHne MpeJCTaBICHUH O MaTepUalbHOM €IMHCTBE
MUpa;
3. OBJIa/ICHUE OCHOBAMHU XHMHYECKOH TIPaMOTHOCTH: CHOCOOHOCTBIO QHAIM3MPOBATH U OOBEKTUBHO
OLICHUBATh JKU3HEHHBIC CUTYaIlMH, CBS3aHHBIE C XHMHEH, HaBBIKAMH O€30MacHOr0 OOpalieHus ¢
BEIIECTBAMM, HCHOJb3YEMBIMU B IOBCEIHEBHOIN JKM3HU; yMEHHEM aHAJIM3UpPOBaTh M IUIAHUPOBAThH
9KOJIOTUYECKH O€30MacHOe MOBEIEHHUE B IENAX COSPEKEHNUS 37J0POBbsS U OKPYKAIOIIEH CPEJIbI;
4. (dopMHpoBaHHE YMEHMH YCTAaHaBIMBATh CBSI3U MEXAY pEealbHO HAOII0AAeMbIMH XMMUYECKHUMU
SIBIICHUSIMU W TIPOIIECCAMHU, TIPOUCXOASIIMMHA B MUKPOMHUPE, OOBSCHITH MPHYUHBI MHOTO0OPa3Hsl BEIIECTB,
3aBHCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHMS, a TAK)K€ 3aBUCUMOCTh MPHUMEHEHMs BEUIECTB OT UX
CBOMCTB;
5. nproOpETEHNs OIBbITA UCTIOIb30BAaHUS PAa3IMUHBIX METOJIOB U3yUEeHHUs BEIIECTB; HAOIIOAEHNUS 32 UX
NPEBpAlICHUSIMA TIPH  TPOBEJCHUU HECIIOKHBIX XHMHUYECKHX OKCIHEPUMEHTOB C HCIOJIB30BAaHHEM
1a00paTOpHOro 0060pyI0BaHMS U IPUOOPOB;
6. YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb NMPU OTPABICHUIX, 0KOTaX M IPYTUX TPaBMax, CBS3aHHBIX C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYOBAaHUEM;
7. OBIIQJICHUE TIpHeMaMH paboThl ¢ WH(pOpMAIMeld XUMHUYECKOTO COJICpIKAaHUs, MPEICTaBICHHON B
pas3Ho ¢opme (B BUIE TeKCTa, GOpMyIl, TpapuKOB, TAOIUYHBIX JaHHBIX, cXeM, ¢poTorpaduii u np.)
8. CO3/IaHWE OCHOBHI Ui (POpMHUpPOBaHUS HMHTEpeca K PACHIMPEHHIO W YIITYOJCHHIO XUMHYECKUX
3HaHUM U BBIOOpa XMMHUHU Kak NMPO(UIBHOTO MpeaMeTa MpHu Mepexojie Ha CTYNEeHb CPEAHEro (IOJIHOTO)
oOuiero o0pa3oBaHus, a B JajbHEIIeM U B KauecTBe chepbl CBOE MPOPeCCHOHATBHON A TENbHOCTH;
9. dopMHpOBaHUE TPEACTABIECHUH O 3HAYEHUH XUMHUYECKOW HAyKH B pEIIEHHMH COBPEMEHHBIX
9KOJIOTUIECKUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPANICHUN TEXHOTCHHBIX H SKOJIOTHIECKUX KaTacTpod.
Copep:xanue yueOHOro npeamera « XuMms»
PacnpenesieHne coaeps:kaHusi 0 KJIaccam:
8 kuracc.
Pazgea 1. OcHOBHbIE IOHATHS XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)
IIpenmer xumuu. XuUMHS Kak 4YacTb €CTECTBO3HaHHWs. BemecrBa um ux cBoiicTtBa. Yucrbie
BEIIECTBA M cMecH. MeToJbl MO3HaHMUA B XMMHUU: HaOmroaeHue, skcrnepuMeHT. [Ipuemsl OezomacHo
paboThl ¢ 00opynoBaHuEM U BemecTBaMu. CTpoeHHE TIaMEHH.
Yuctele BemectBa U cMmecd. CrocoObl OYMCTKM BEILECTB: OTCTaWBaHUE, (DUIBTPOBAHUE,
BBIMIAPUBAHKE, KpUCTAJUIM3ALUsS, TUCTHUIALUSA. DPU3NUYecKue M XUMHYECKHE SIBJICHUA. XHUMUYECKHE



peakuuu. [lpu3HaKM XUMHYECKUX pEAKUMM U YCIOBUS BO3HUKHOBEHUS W TEUCHUS XUMHUYECKUX
peaKkuui.

ATOMBI, MOJEKYJIbl W HWOHBL. BelecTBa MOJEKYISPHOIO U HEMOJIEKYJSPHOTO CTPOEHUS.
Kpucrannuueckne u amopdubpie BemiecTBa. KpucTalnnmdeckwe peUISTKH: HWOHHAs, aTOMHAs |
MousiekyJispHad. lIpocTeie U CilOXHBIE BellecTBa. XUMHUYECKHM 3JeMEeHT. MeTamibl U HeMeTalllbl.
AtoMHas enuHMIia Macchl. OTHOCUTENIbHAass aTOMHas macca.  SI3bIK XUMHUM. 3HAKHM XUMHYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BelIeCTBA. XuMHUYeckue ¢opmyisl. OTHOCUTEIbHAS
MOJIEKYJIIpHass Macca. KauecTBEHHbIW M KOJIMYECTBEHHBIM COCTAaB BEIUECTBA. BbIUMCICHUS 10
xumuueckuM popmynam. MaccoBast 10711 XMMHUECKOTO 3JIEMEHTA B CJIO’KHOM BEILIECTBE.

BanenTHoCTh XMMHUECKHX 37IeMeHTOB. OIpenescHre BaJCHTHOCTH DJIEMEHTOB 1O (opMyliaM
OounHapHbIX coequHeHuit. CocTaBieHne XUMUUYECKUX PopMyJ1 OMHAPHBIX COSUHEHHM 110 BAJIEHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE Y4€HHE. 3aKOH COXPaHEHUsI Macchl BeuecTB. JKu3Hb U JAesTEIbHOCTD
M.B. JlomoHnocoBa. XuMHuueckre ypaBHeHUs. THUIBI XUMHUUECKUX PEAKIIUH.

Kucnopon. Haxoxnenne B mpupone. Ilomydenwe kuciopoga B J1abopaTopuu U
MPOMBILUIEHHOCTH. (Pu3Mueckue MW XHUMHYECKHE CBOMCTBAa Kucinopona. [opeHume. OKCUIBL
[Ipumenenue kucnoponaa. Kpyrosopor kuciopoaa B nmpupoze. O30H, aioTponus kuciopoaa. Bozayx u
€ro cocTaB. 3aluTa aTMOC(EepHOro BO3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B mpupoje. [lonydenue Booposa B 1a00OpaTopuu U MPOMBIILICHHOCTH.
duznyeckue U XMMHUYECKHE CBOMCTBA BoJOpoaa. Bomopon — BoccTtaHOBHTENs. Mephl 0€30MacHOCTH
pu padote ¢ Bopopoaom. [Ipumenenue Bogopoa.

Bopga. Metonb! onpeneneHust coctaBa BOAbl — aHANIM3 U CUHTE3. PU3HUECKUE CBOMCTBA BOJBI.
Bonga B mpupoje u criocoObl ee ouucTKU. Adpanus BoJbl. XUMHUYECKUE CBOMCTBA BoAbl. [IpuMenenue
BoAbpl. Boma — pactBoputrens. PacTBopuMmocTh BemiecTB B Boie. MaccoBasi A0Js PacTBOPEHHOIO
BEILIECTBA.

KonuuectBennble oTHomeHus1 B xumun. KonnuectBo Bemectsa. Monb. MossipHas macca. 3akoH
ABoranpo. Mossipubiii 00beM ra3oB. OTHOCHUTENbHAS TIOTHOCTh Ta30B. OObEMHBIE OTHOIICHHS Ta30B
MIPU XUMHYECKUX PEAKIIUIX.

Baxneiimue kimaccel HeEOpraHmdeckux coeauHeHud. OKCUIbl: CcOCTaB, KiaccU(UKaLMsL.
OcHoOBHbBIE U KHCIOTHble OKcuibl. HoMmeHknarypa okcuioB. dusnmyeckue M XMMHUYECKHE CBOWCTBA,
MOJTyYeHUE U MPUMEHEHUE OKCHUJIOB.

I'unpokcunel. Knaccudukanus ruapokcunoB. OcuoBanusi. Cocrtas. lllenoun u HepacTBOpUMEBIE
ocHoBanus. Howmenkiarypa. ®usnueckue ¢W XUMHYECKHE CBOWCTBA OCHOBaHWW. Peakuus
HelTpanu3anuu. [lonydeHre u npuMeHeHHe OCHOBaHUN. AM(OTEpHBIE OKCHJIBI U THAPOKCHUIBI.

Kucnotel. CocraB. Knaccudukanus. Homenknarypa. @usznueckue M XUMHYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN Psii METAIIJIOB.

Comu. Cocras. Knaccudukanus. Homenknarypa. @usnueckue cBoicTBa cojeil. PactBopuMocTh
coneil B Bojie. XuMHUYecKue cBoicTBa coneid. CriocoObl monyuenus comneil. [[pumeneHune conei.

['eneTndeckast CBA3b MEXKy OCHOBHBIMH KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

JemoncTpanuu. O3HakoMmIieHHe ¢ oOpa3liaMu MPOCTHIX U CIOXKHBIX BemlecTB. CrocoObl
OYMCTKH BEIIECTB: KPUCTAIUIU3AIINS, TUCTUIUIAIMS, XpoMaTtorpadus. OMbITHL, TOATBEPKIAOIINE 3aKOH
COXpaHEHHUs MACChl BEUIECTB.

[Tonyuenue u coOupanne KHCIOPOa METOIOM BBHITECHEHHUS BO3ayXa U BoJibl. OnpeneneHue
cocTaBa Bo3ayxa. Konnekyus Heghmu, KameHHO20 yaisi U NPOOYKMO8 UX nepepadbomxu.

[Tonyuenue Bogopoia B anmnapare Kura, npoepka BoA0OpoJa Ha YUCTOTY, TOPEHHE BOIOPOA,
coOupaHHe BOAOPOa METOJOM BHITECHEHHUS BO3yXa W BOJIBI.

Amnanus Bonbl. CHHTE3 BOJIBI.

3HAKOMCTBO C 00pa3laMu OKCUIOB, KHCIIOT, OCHOBAaHUH U coseld. HeitTpanuzarus ménouun
KHCJIOTOW B MPUCYTCTBUM UHIUKATOPA.

JlaGopaTopHblie onbIThl. PaccMOTpeHre BEIIeCTB ¢ pa3muyHbIMUA (PU3NUYECKHUMH CBOHCTBAMH.
Paznenenue cMecu ¢ momonibio MarauTa. [Ipumepbl Gu3ndeckux U XUMHUYECKUX sBJICHUN. Peakiumy,
WLUTIOCTPUPYIOIINE OCHOBHBIE MMPU3HAKH XapaKTEPHBIX peakiuu. Pa3noxkeHrne OCHOBHOTO KapOoHaTa MeIu
(IT). Peakuust 3aMenieHUsT MEH JKEIIE30M.

O3zHakoMJieHHEe ¢ 00pa3aMu OKCHIIOB.

B3aunmopeiictBue Bogopoaa ¢ okcuaom meau (11).

OnbIThL, TOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA KUCIOT, OCHOBAHUIA.

IIpakTuyeckue padoThl



. [IpaBuia TeXHUKH OE€30MACHOCTH IIPU PadOTE B XUMHUUECKOM KaOMHETe.
O3nakomiieHHE ¢ TaOOPaTOPHBIM 000PYIOBAHHEM.

. Ounctka 3arpa3HEHHON MOBAPEHHOM COJIH.

. ITony4yenue u CBOMCTBA KUCIOPOAA

. [losrydeHne Bonopoaa v U3y4eHHUE €ro CBOMCTB.

. IIpuroroBnenue pacTBOPOB COJIEH € OIPENEIEHHON MAaCCOBOU J10JIEU paCTBOPEHHOTO
BELICCTBA.

. Pemenue skcriepuMEHTANBHBIX 3aa4d 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUUYECKUX
COCTUHEHUN.

PacuerHbie 3anauu:
Beruucnenne oTHoCUTENBbHON MOJIEKYIIIPHOI Macchl BelecTBa 1o popmyiie. Beruncnenue

MacCOBOM JI0JIH JIEMEHTA B XUMUYECKOM COCIMHEHHUH. Y CTAHOBJICHHUE TIPOCTeHIei opMyITbl

BELIECTBA I10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxienne MaccoBoi JJ0JIM PaCTBOPEHHOIO BEILIECTBA B pacTBOPE. BrIunciieHne Macchl
pPacTBOPEHHOIO BELIECTBA U BOABI AJI IPUTOTOBIICHHS PACTBOPA ONPEAEIEHHON KOHIEHTPALUH.

OOBbEMHBIE OTHOLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

BbruuciieHus 1o XuMHUYECKUM YpaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEILECTBA OHOTO U3
IPOJYKTOB PEAKIUH 110 MACCE UCXOJHOTO BELIECTBA, 00bEMY MIIM KOJIMYECTBY BEILIECTBA, COJIEPIKALLETO
OINPEACIEHHYIO IOJII0 TPUMECEH.

Paznea 2. Ilepuoauyeckuii 3aK0H 1 epuoANYecKasi cucTeMa XuMH4eckux daemenToB JI.H.

MenpaeneeBa. CTpoeHue aToma.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKHX 3J€MEHTOB. I[loHATHE O Ipynmax CXOIHBIX
2JIEMEHTOB. EcTecTBEHHBIE CEMEWCTBA IIENOYHBIX METAUIOB M TaJOreHoB. biiaroponHbie rasbl.
Ilepnonnueckuin 3axon Jl.M.Menneneesa. Ilepuommyeckas cuctemMa Kak €CTECTBEHHO — Hay4dHOE
KiIaccu(uKkanus XMMHUYECKUX »JeMeHTOB. TabmuuHas ¢opma MNpeAcTaBIeHUs KiacCU(UKALUU
XUMHUYECKUX AieMeHToB. CTpykTypa Tabmunsl «llepuoauueckas cucrema XuMHUeckux anemenTos .M.
MenneneeBa» (kopoTkas ¢opma): A- u b- rpynmel, nepuoapl. duznyeckuii cMbICI HOPSIKOBOTO
3JIEMEHTa, HOMepa Meproia, HOMepa rpyNMbl (JJIs 2IEMEHTOB A-Tpy).

Crpoenue aTtoma: sIpo M 2JIEKTpoHHass oOosiouka. CocTaB aTOMHBIX sep: NPOTOHBI U
HEHUTpoHBl. M30Tombl. 3aps] aTOMHOIrO sjpa, MaccoOBO€ YHUCIO, OTHOCUTENIbHAas aTOMHas Macca.
CoBpemeHHas (OPMYIUPOBKA MOHATHS «XUMHUYECKUI SJIEMEHT.

DnekTpoHHas 000JI0UKa aTOMa: MOHITHE 00 SHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3alOJIHEHUE DJIEKTPOHHBIX CIIOEB Yy aTOMOB J3JIEMEHTOB IIEPBOTO — TPETHETO IEPUOIOB.
CoBpemeHHas HopMynHpOBKa NEPUOANUECKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayuneie noctmxenust .M. MenneneeBa: ucnpasiieHuE
OTHOCUTENIbHBIX ~ aTOMHBIX Macc, IMpeJICKa3aHHe CYIIECTBOBAHUS  HEOTKPBITHIX  AJIEMEHTOB,
NIEPECTAHOBKM XMMHUYECKUX JJIEMEHTOB B Iepuoaudeckon cucreme. JXuszHp u gesrenpHocTs J[.M.
Menneneena.

JdemoHcTpaumuu:

®u3nyecKue CBOMCTBA IIEJTOYHBIX METAIOB. B3aMMOIelCTBHE OKCHJIOB HATpPHs, MAarHwus,
docdopa, cepbl ¢ BOAOH, UCCIIETOBAaHIE CBOWCTB MOJyYEHHBIX MPOIYKTOB. B3anMonaeiicTBie HATpust U
Kayms ¢ Bojiol. Du3nuecKre CBOMCTBA TaJIOTeHOB. B3anMmojeicTBre almfOMUHUS C XJIO0pOM, OpOMOM H
HOIO0M.

Pazgen 3. CTpoenne Bemecrna.

DNEKTPOOTPULIATEIBHOCT XUMUYECKUX 2JIEMEHTOB. OCHOBHBIE BHJIbI XUMUYECKOW CBSI3H:
KOBaJICHTHAsl HEMOJIIpHAs, KOBaJE€HTHas IOJIsApHas, HOHHAs. BaJeHTHOCTh 3JEMEHTOB B CBETE
aNeKTpoHHOMU Teopuu. Ctenenb okucienusd. [IpaBuia onpeneneHus cTeneHell OKUCIEHNs 3JIEMEHTOB.

JdemoHcTpaumuu:

ComnocraBnenne (PU3MKO-XUMUYECKUX CBOMCTB COEIMHEHHH C KOBIEHTHHIMH WM HOHHBIMU
CBSI3SIMH.

9 kaacc.
Pazgen 1. MHoroo0pa3ue XuMHYECKHUX PeaKIUii.

Knaccugpukamuss XMUMUYECKUX pPEaKLUUH: peaklWd COCOUHEHUS, DPA3JIOKEHHs, 3aMELIeHHS,
obmeHa. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKIMU. OKHUCIUTENb, BOCCTAHOBHUTENb, IPOLIECCHI
OKHCJIEHUs U BoccTaHOBNIeHUs. COCTaBI€HNE YPaBHEHUN OKHUCIUTEIBHO -BOCCTAHOBUTEIBHBIX peaKuil
C NMOMOIIIBIO METO/Ia AIEKTPOHHOr0 OaaHca.



TennoBble 3pGEKThl XUMUYECKUX PEaKIUi. DK30TePMUUECKUE U SHAOTEPMUUECKUE PEaKIUH.
TepMmoxnmuueckue ypaBHeHHs. PacueTsl 10 TEPMOXMMHYECKUM YPAaBHEHUSIM.

CKOpOCTh XUMHUUYECKUX peakiuii. GaKTOphl, BIUAIONIME HA CKOPOCTh XUMUYECKTX PEAKIIHA.

IlepBoHayabHOE NMPECTABIEHUE O KaTaIU3E.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PAaBHOBECHH.

XVMMUYECKUE DPEAKIUU B BOAHBIX PACTBOPAX. DJIEKTPOIMTHI M HEIIEKTPOJIUTHL. VOHBL
Katnonsl m aHuOHBI. ['mapaTtHas TeopHsi pacTBOpPOB. OJEKTPOJIMTHYECKAs JUCCOLMAIUSA KHUCIOT,
ocHoBaHMH U coneid. CnaGele W cuibHbBIe HyeKTpoiuThl. Crenenp aucconuanuu. CreneHp
aucconuanui. Peakuuu MOHHOTO oOMeHa. YCJIOBHSI TEUEHHs peaklMii MOHHOTO OOMEHa /10 KOHIA.
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX COCIMHEHHUH B CBETE MPEICTABICHHUNA 00
ANEKTPOJUTUYECKOM JUCCOLUMALMM U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. I[lonarue o
TUAPOIIN3E COJICH.

JdemoHcTpaumuu:

IIpuMepsl 9K30- U SHIOTEPMHUUYECKUX PEAKIIMA.

B3aumoneiictBue  1MHKa € COJNSHOM M YKCYCHOM  KHUCIOTOM.  BzaumopeiictBue
IPaHyJIMPOBAHHOTO IIMHKA U LIMHKOBOM MBUIH C COJITHOM KUCIIOTOM.

B3aumopeiicteue okcuma meau (II) ¢ cepHoOil KMCIIOTOM pa3HON KOHIIGHTpAIMK MPU Pa3HBIX
TeMIIEpaTypax.

['openue yris B KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTE.

I'openue cepsl B pacIuIaBICHHOW CEIIUTPE.

HcnpiTanue pacTBOPOB BELIECTB HA JIEKTPUUECKYHO TPOBOIUMOCTb.

JIBuKEeHME HOHOB B 3JIEKTPUUYECKOM I10JIE.

IIpakTnyeckue padoTbi:

W3yuyenue BIUsSHAS YCIOBUM IPOBEICHUS XUMAYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemenne skcriepuMeHTanbHBIX 3a1a4 1Mo Teme «CBOMCTBAa KHUCIOT, COJEH MU OCHOBaHMM Kak
AIEKTPOJIUTOB

JlaGopaTopHble ONBITHI:

Peakuun oOmMeHa Mex 1y pacTBOpaMu AJIEKTPOJIUTOB

Pacuyernbie 3anqa4un: BorurcieHus no TEpMOXUMHYECKUM YPAaBHEHUAM PEAKIIMM.

Pasjen 2. Muorooopa3ue BeuecTs.

Hewmeramnsl. ['anorensl. [lonoxenne B NEpUOAUYECKON CUCTEME XUMUYECKUX DJIEMEHTOB,
cTpoeHHe ux aTtomoB. Haxoxzaenue B mpupone. @u3nyeckne M XHMHUYECKHE CBOMCTBA T'aJIOT€HOB.
[lonyyeHne u mnpuMeHeHWE rajoreHoB. Xiop. Puznueckne M XHMHUYECKHME CBOWCTBA XJIOpA.
[Ipumenenue ximopa. Xnoposogopon. dusnueckue cpoiictBa. Ilomyuenue. ConsiHHas KucioTa U €€
conu. KauecTBeHHas peakiys Ha XJI0pUI-UOoHbI. Pacnio3HaBaHue XJ10pua0B, OPOMUAOB, HOAUIOB.

Kucnopon u cepa. [lonoxenue kucnopona u cepsl B [ICXD, crpoenue ux atomos. Cepa.
Amnorponus cepbl. dusznueckne M xuMuyeckue cpoiictBa. Haxoxnenue B npupoze. Ilpumenenune
cepbl. CepoBogoposi. CepoBoiopoaHast KUCIOTa U ee coiu. KauecTBeHHas! peakius Ha CyJb(U1-HOHBI.
Oxkcup cepsl (IV). @uznueckue n xumuueckue cBoiictsa. [Ipumenenne. CepHucTas KUCIIOTa U €€ COJIH.
KauectBennas peakius Ha cynbput-uonsl. Oxcup cepsl (VI). Cepnas kucinora. XuMHYECKUEe CBONCTBA
pa30aBIeHHON M KOHLIEHTPUPOBAHHON cepHON KuCIOThl. KadecTBeHHas peakiusi Ha Cyiab(paT-HOHBL
XUMUYEeCKHEe peaklUH, Jiekalllie B OCHOBE IIOJyYEHHUS CEpHOM KHUCIOThl B MPOMBINIIEHHOCTH.
IIpuMeHeHne cepHOM KUCTIOTHI.

Azotr u ¢ocdop. Tlomoxenme azora u Qochopa B IICXD, cTtpoeHne mx atoMmoB. A30T,
¢usnyeckrue M XMMHUYECKUE CBOMCTBA, MOJyYeHHE U NpuUMeHeHue. KpyroBopoT asora B HpupoOeE.
AMMuak: gusndeckre U XMMHUYECKHE CBOMCTBA, MOyYeHHe U npuMeHneHue. Conu aMMOHHUA. A30THast
KHCJIOTa U €€ CBOMCTBA. OKHUCIUTENBHBIE CBOMCTBA a30THOM KUCIOTHL. [lony4yeHune a30THON KUCIIOTHI B
naboparopun. XHMUYECKHE peaklMM, JIeKallhie B OCHOBE TIOJyYeHHS a30THOM KHCIOTHI B
IPOMBIIITIEHHOCTH. [IpumeHeHune a30THOM KucioThl. CoiM a30THOM KHUCJIOTBI M MX HPHUMEHEHHE.
ABOTHBIC yIOOpEHHS.

®ochop. Amnorpornusi docdopa. dusmveckne u xuMudeckue cpoiictBa (ocdopa. Oxcup
dbocdopa (V). Oprodochopnas kuciora u ee conu. ochopHbie ynoopeHusi.

VYrinepon u xpemuuil. Ilonoxxenune yriepona u kpemuuss B IICXD, cTpoeHue HMX aTromoB.
Yrinepoa. Amnorporusi yriaepoja. dusmdeckne M XHMHYECKHE CBOWCTBa yriepona. AmpcopOrusi.
VYrapHblii Ta3, CBOHCTBA M (PU3UOIOTHYECKOE ACHCTBHE HA OpPraHU3M. YTIEKUCIBIA Ta3. YToibHas
KHucnoTa u ee conu. KauecTBeHHble peakiuu Ha KapOoHaT-MOHBI. KpyroBopoT yriepoaa B mpHpoje.
Oprannyeckue COeIMHEHUS YIIIepoa.



Kpemuuii. Oxcun kpemuus (4). KpemuueBast kucnora u ee conu. Cmexno. Llemenm.

Meramnsl. Ilonoxxkenne wmeramioB B [ICXD JI.M.MenaeneeBa, CTpoe€HHE HX aTOMOB.
Merammueckass cBs3b. Ousznyeckue CBOMCTBA METAUIOB. Pl aKTMBHOCTHM METAIIOB. XHMMHUYECKHE
cBoiicTBa MerayuioB. OOmme crnocoObl momydeHust MetawioB. CruiaBel MetawioB. Illenounsie
Merauibl. [lono)keHue IIEeNOYHBIX METauIOB B IEPUOJUYECKOW CHUCTEME, CTPOCHUE HMX aTOMOB.
Haxoxnenne B mpupone. MarHuid M KaiblMil, UX BaXKHEHUIIME coeluHEHUs. JKeCcTKOCTb BOIbI U
CHOCOOBI €€ yCTpaHEHUSI.

AmomuHuii. [lonoxeHue aIlOMUHHUS B IEPUOAMYECKON CHUCTEME, CTPOEHUE €ro aToMa.
Haxoxpaenue B npupoae. Puzndeckue U XMMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEPHOCTh OKCHUIA U
TUIPOKCHU/IA ATFOMUHMUSL.

Kenezo. [lonoxenue xeneza B NEPUOINYECKON CUCTEME, CTPOEHHE ero aroma. HaxoxzaeHue B
npupoae. Ousznueckue U XUMUYECKUE CBOMCTBA jKelie3a. BaxkHEWIIME COeNMHEHHUS Kele3a: OKCHUIBI,
ruapokcubl ¥ comu xxenesa (I1) u xenesa (I11). KauecTBeHHbIE peakiiuy Ha HOHBI.

JdemoHcTpaumuu:

®u3nuecKue CBOMCTBA TAJIOT€HOB.

ITomy4yenue XJ1I0pOBOJOPOAA U PACTBOPEHUE €TO B BOJIE.

AnnotponHsie Moaudukanyu cepsl. OOpasibl IPUPOAHBIX CYIb()UIOB U CYIb(aTOB.

[Tony4yeHne amMmmmaka W €ro pactBopeHue B Boje. O3HakomieHHE ¢ 00pa3laMu TMPHPOTHBIX
HUTPATOB, ocdaToB

Mogenu KpUCTaJUIMYECKUX PemEToOK anMasa u rpadura. 3HaKOMCTBO ¢ 00pa3aMu MPUPOTHBIX
KapOOHATOB M CUJIMKATOB

3HaKOMCTBO € 00pa3llaMK Ba)KHEHIIMX COEIMHEHUN HATpUs, KaJlus, NPUPOAHBIX COEAMHEHUN
KaJbLIMsI, pyJaMu  JKelesa, COCIMHEHUSIMU  QIIOMUHHUA.  B3aumonelcTBue  ILIEJIOYHBIX,
IIEJIOYHO3EMENBHBIX METAJJIOB U aJIIOMUHUS ¢ BOJoU. CKuraHue xeie3a B KHCIOPOJIE U XJIOpE.

IIpakTnyeckue padboTbi:

ITonmy4yenue COITHON KUCIIOTBI U U3y4YEHUE €€ CBOMCTB.

Pelenune sxcniepuMeHTaNbHBIX 3a1a4 1o Teme «Kucnopon u cepay

[TonyueHne amMmmuaka 1 U3y4yeHHe €ro CBOMCTB.

[Tony4yenue okcuna yraepoaa (IV) u usydenue ero cBoiicts. PacrioznaBanue kapOOHATOB.
Pemenue skciepuMeHTaNbHBIX 3a1a4 10 TeMe «MeTaibl U UX COeIUHEHUS».

JlabopaTopHbIe ONBITHI:

BoiTecHeHue rajioreHaMu Jpyr Apyra U3 pacTBOPOB UX COECTUHEHUH.

KauecTtBennsle peakiuu cynbdun-, cynbQur- u cyiabdaT- HOHOB B paCTBOPE.

O3zHakomMiieHHe ¢ 00pa3LaMu cepbl U €€ IPUPOIHBIMU COETUHEHUSIMHU.

B3anmoneiicTBre coseld aMMOHUS CO LIET0YAMM.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBenHas peakuus Ha yriaeKHUCIbIi ras.

W3yuenne o00pa3noB MeTauioB. B3auMopeiicTBue METauUIOB C  pacTBOpamMH  COJIEH.
O3HakOMJICHHE CO CBOWCTBaMU U TIPEBpallleHUsIMU KapOOHATOB M THApokapOoHaToB. [lomydenwue
THJIPOKCH/Ia aJIFOMUHHUS M B3aMMOJICHCTBHE €ro ¢ KUCIOTaMH U IesnoyaMu. KauecTBeHHbIe peakiiy Ha
nons Fe?* u Fe**

Pacyernble 3a1aun:

Brruncnenus mo XMMHYECKUM YPaBHEHUSM MacChl, 00bEMa MIIM KOJIMYECTBA BEIIECTBA OJHOTO U3
MPOJYKTOB pEaKlUU MO0 Macce UCXOIHOrO BEIIEeCTBa, 00BEMY WIIM KOJUYECTBY BEILECTBA, COJAEPIKAIIETO
ONPEACIEHHYIO JOJIKO TPUMECEM.

Pa3nen 3. Kparkuii 0030p BakHeillINX OpraHuv4ecKuX BellecTB.

ITpenmer opranumdeckoil xumuu. HeopraHuueckne M OpPraHUYECKUE COEAUHEHHS. YTIEpOn —
OCHOBA >kM3HU Ha 3emiie. OCOOEHHOCTH CTPOSHMSI aTOMa YIIepoaa B OPraHu4eCKUX COeTMHEHUSX.

VYrnesopoponsl. IlpenenbHble  yrieBomopoipl. MeraH, 3TaH, @IponaH — MPOCTEHIINE
MPEICTaBUTENN  MPEeAeNbHbIX  yriaeBoaoponoB.  CTpykTypHble  ¢GOpMyINbl  yIJI€BOJOPOJIOB.
I'omonoruyeckuii psi IpeneabHbIX YriIeBOAOpoaoB. ['omonoru. dusndyeckue U XUMUYECKAE CBOWCTBA
MpEeAENIbHBIX YIIEBOAOPOAOB. Peakuuu ropenus u 3aMmenieHus. Haxoxxaenue B mpupoae MpeaesibHbIX
yraeBonopoaos. IIpumenenne metana.

HenpenenbHble yriaeBoaOpObl. DTHICHOBBIA P HENPEACIbHBIX YIVIEBOAOPOJIOB. OTHJIEH.
DU3NYECKUE U XUMUYECKUE CBOMCTBA ATUJICHA.

AIICTUNICHOBBIA PSAJ  HENPEAENbHBIX YIIIeBOAOpPOAOB. AueruiieH. CBOHCTBa alleTHICHA.
IIpuMeHeHue aneTuieHa.



[TpousBonHbie yriieBogopoaoB. KpaTkuii 0030p OpraHMYecKMX COSAMHEHHIA: OJIHOATOMHBIC
CIUPTHI, KapOOHOBBIC KHCIOTHI, CIOXKHBIC 3(UPHI, KUPBI, YIIIEBOABI, AMHHOKHCIOTHI, Oenku. Pomib

OCJIKOB B OpraHU3Me.

ITonsiTue O BBICOKOMOJIEKYJISIPHBIX BeulecTBax. CTpyKTypa MOJMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb NTOJIMMepHU3auu. [lonuaTuieH, noJIunponuieH, NOJINBUHUAIXIOPU,.

JdemoHcTpaumuu:

Mogenu MoJieKysl OpraHMYeCKUX COeAMHEHUMl. ['opeHue yriieBolopoloB U OOHapyX eHHe
IIPOYKTOB UX ropeHusi. KauecTtBeHHas peakius Ha 3TwiIeH. [lonydeHue sTuiieHa.

PacTBopenue 3TunoBoro cnupra B Boze. PacTBopeHue riauneprHa B BOJE.

ITonmy4yenue u CBOMCTBA YKCYCHOM KUCIOTHI. McciienoBanne CBOMCTB )KUPOB: pACTBOPUMOCTD B

BOAC U OPIraHUYCCKUX PACTBOPHUTEIIAX.

KauecTBenHble peakiiuy Ha IIIIOKO3Y U Kpaxmall.
O3zHakoMJyIeHHEe ¢ 0Opa3amMu U3 U3 MOTUITUIICHA, TOJIUIIPONUIICHA, TOJMBUHIIIXJIOPU/IA.

TeMaTnuyeckoe MIIAHMPOBAHUE C ONpe/leIeHHeM OCHOBHbIX BUI0B y4eOHOM
eATeJHLHOCTH.SKII.

Pazgenbt | Koanue | KoamuectBo | Kos | XapakTrepucTHKa OCHOBHBIX BHI0B J1eSITEJIbHOCTH
NporpamMm | cTBO KOHTPOJIbH | Muec
bl 4acoB bIX padoT TBO
npa
KTH
yeck
HX
pa6o
T
OcnoBubie | 54 (51 + 3 Pasnuuare npeameTsl M3y4eHUs €CTECTBEHHBIX HAYK,
HOHSTHSA 3 yaca MOHSATHSL «aTOM», «MOJIEKYJIa», «XMUMHYECKHH DIIEMEHT»,
XUMHH pe3epBH «HOH», «YaCTHULA», «MHJIEKC», «KodpPUIHEeHT», «cxema
(YpoBeHb oro XUMHUYECKON PEaKLUN», «yPaBHEHUE XUMUYECKOW PEAKIIUN.
aTOMHO — BpEMEHU HabmronaTe cBoOiiCTBa BEIIECTB M HMX H3MEHEHHUS B XOJ€
MOJIEKYJIsip | ) XMMUYECKUX  peakuui, ¢u3ndyeckue U  XUMHUYECKHE
HBIX MPEBpAIEHHs] U3YYaeMbIX BEIIECTB. YYHUTHCS MPOBOAUTH
IIpeJICTaBIe XUMHUYECKHH  DKCIEpUMEHT.  MccnemoBaTe  CBOMCTBa
HUM) n3ydaeMbix BemiectB. CoOnrofarh MpaBWila  TEXHUKH
6e3onacHocTu. OnpenensaTh NPU3HAKU XUMHUECKUX PEaKIHid,
OTHOCHUTEJIbHYIO aTOMHYIO MacCy U BaJI€HTHOCTh 3JIEMEHTOB,
COCTaB TNPOCTEUIINX COECIUHEHUH M0 HUX XUMHUYECKUM
dopmynam. @DukcupoBaTb B  TeTpagud  HabOIOJaeMble
IIPU3HAKN XUMHUYECKUX pEaKIUil.
[lepnonnue 7 - Knaccudunuposars W3Y4YEHHBIE XUMHYECKHE
CKHI 3aKOH AJIEMEHTHl U UX coenuHeHus. CpaBHUTH CBOWCTBA BELIECTB,
u MPUHAUISKAIINX K Pa3HbIM KJlaccaM, XUMHUYECKHE 3JIEMEHTHI
nepuoanye pasHBIX TPyMNI. YCTaHABIMBAaTh BHYTPU- U MEXIPEIMETHbBIE
CKas cBs3u.  @opmynupoBarh nepuoandeckwit  3akon  [.M.
cucrema MenneneeBa U pacKkpbIBaThb €ro CMbICI. XapaKTEpHU30BaTh
XUMHYECKH CTPYKTYpy nepuoanyeckoil tabmuubl. PasznuuaTs mnepuonsbl,
X A- u b- rpynmel. OOBACHATH (U3MYECKUN  CMBICH
3JIEMEHTOB MOPSAKOBOTO HOMEpa XUMHUYECKOrO DJIEeMEHTa, HOMEPOB
JN. Ipynnsl U Mepuoja, K KOTOPBIM 3JEMEHT INPUHAMICKHUT B
Meuneneen MEPUOINYECKOM cuUcCTEME J.N. MeHnpeneena;
a. 3aKOHOMEPHOCTH U3MEHEHUsI CBOWCTB 3JIEMEHTOB B IIpe/eIax
Ctpoenue MaJIbIX TIEpUoA0B U A-rpynn. @opMyIupoBaTh ONPEACIICHUS
aroMma MOHATUN «XMMHUYECKUN DIIEMEHT», «IIOPSAIKOBBIA HOMEPY,

«MaccoBO€ YHCIIO», «U30TOIbD), «OTHOCUTENIbHAs aTOMHas
Maccay, «JIEKTPOHHAs O000J0YKa», «AJICKTPOHHBIA CION».
Onpenenarb YWCIO MPOTOHOB, HEUTPOHOB, SJIEKTPOHOB Y




aTOMOB XMMUYECKHUX 3JIEMEHTOB, UCHOJIb3Yysl IEPUOIUUYECKYIO
tabnuity. COCTaBIsITh CXEMbI CTPOCHHS aTOMOB TepBbIX 20
AJIEMEHTOB IEPUOAUYECKON CHUCTEMBI JJIEMEHTOB. /Jlenars
YMO3aKJIFOUEHHE O  XapakTepe  H3MEHEHUsl  CBOWCTB
XUMHUYECKUX DJIEMEHTOB C YBEIMYCHUEM 3apsiOB ATOMHBIX
anep. HccnemoBarb  CBOMCTBA  M3y4aeMbIX  BEIECTB.
HaGnronate ¢usnyeckne W XHMHUYECKHE TNPEBPALICHUS
n3y4yaeMbIX BemecTB. ONHCBHIBATH XWMHUYECKHE pEaKIIMH,
HaOMoaeMbple B XOJ€ OKCIEpUMEHTa. Y4acTBOBaTh B
COBMECTHOM OOCYKICHHH PE3YJIbTATOB OMBITOB.

CrpoeHnue 1 DopMynIMpoBaTh OIpeAcIICHUs MTOHATUHI

BElIEeCTBA. «KOBAJICHTHAs! HETIOJISIPHAs CBSI3b)», «KOBAJCHTHAs MOJSpHAs

Xumuuecka CBsI3bY»,  «HOHHAs  CBSI3b»,  «CTCMCHb  OKHUCIICHUS»,

s CBA3b. «QIEKTPOOTPULIATENILHOCTY. OnpenensaTb TUI XUMHUYECKOU
CBSI3U B COCIMHEHMAX HAa OCHOBAaHUHM XMMUYECKOH (POPMYIIBL.
OnpenensTh CTENEHb OKUCICHUS JIEMEHTOB B COCIMHEHUSX.
CocrtaBiarh (QOpMyJibl BEHIECTB IO CTENEHU OKHUCICHHS
sneMeHTOB. COCTaBISATh CpaBHUTEIbHBIE W 00O0OIIArONINE
TaOJIMIIBI, CXEMBI.

PesepBHoe 2 1

BpeMsI

70 5 6

B aBTOpCcKyr0 nporpaMmy BHECEHBI HEKOTOPBIE U3MEHEHUS.
PesepBHOE BpeMs (5 yacoB) UCTIONB3YETCS CIAEAYIOLUIUM 00pa3oM:

. luac — Ha mpoBeaeHue oboOIarolero ypoka no teme «llepBoHavanbHble XUMHYECKHE
HOHSTHSD)
. lyac - Ha pemieHue pacdeTHBIX 3amad «HaxokneHwe MaccoBOM JONHM PacTBOPEHHOTO

BEILIECTBA B paCTBOPE. BrIunciieHre Macchl paCTBOPEHHOIO BEIIECTBA U BOJBI JJIS1 IPUTOTOBJIEHHUS
pacTBOpa ONpPEECTECHHON KOHIEHTPALIN»

. 1 yac - Ha mnpoBeaeHue o00OmIalOImIEro ypoka Mo TeMme «BaxkHelme Kiaccel
HEOPraHUYECKUX COCIUHEHUI»

. lyac — Ha poBeieHHe 0000IAIOIIEr0 YpoKa 3a Kypc XMMHHU § Kilacca

. 1 wyac — Ha npoBeseHNE UTOTOBOTO TECTUPOBAHUS 32 KypCc XUMHH & Kiacca

O0ocHOBaHMe: TPU U3YYEHUM HA3BaHHBIX TE€M HEJOCTAaTOYHO BPEMEHHU MJIsi MPOBEACHHs 0000IIarommx
YPOKOB M YPOKOB I10 PEUICHHIO PaCYETHBIX U KaueCTBEHHBIX 3aJay, a YPOKU 3TH HEOOXOJIMMBI, TaK Kak
HalpaBJIeHbl Ha PEAIN3aLUI0 BaXKHEHIINX TpeOOBaHUN K 3HAHUSAM ydallluXcs — IPUMEHEHHE MOJTyYeHHbIX
VVJI g BbIIOJHEHWS TPEHUPOBOUYHBIX YIPaKHEHWH M TMOATOTOBKE K KOHTPOJBHOW paborte.
OO6oO0marommee TECTUPOBAHUE TMO3BOJSET BBIABUTH CTENEHb OBJAJEHHUS Yy4YallUMHUCS 3HAHUSAMH TI0
OCHOBHBIM BOIIPOCAaM Kypca OPraHMYE€CKOM XHUMHH; TOTOBHOCTH K caade EI'D mo xumun.

DopMynMpoBKa HA3BaHUM PA3ACIIOB U TEM COOTBETCTBYET aBTOPCKOW mporpamme. Bee nmpaktuyeckue
paboThL, AEMOHCTpPALINH, JJAOOPATOPHBIE OIBITHI B3STHI U3 MPOrPaMMBbI Kypca XUMUU AJis 8-9 KaccoB
asropa H.H. I'apa.

TemaTn4yeckoe NJIAHNPOBaHME C ONpPe/ieIeHHEeM OCHOBHBIX BUI0B Y4eOHO
NeATEIbLHOCTH. IKI.

Tema ‘ Bujbl 1eiTe1IbHOCTH 00y4AIOIIUXCH

Paznen 1. MHorooopasue xumudyeckux peakuuii (19 )

Knaccuguxkayua xumuueckux peaxyuii (7 u)

1. Knaccudukarus XMMHYECKUX peakiui: peakiuu | KiaccupuiumpoBaTh XUMUYSCKUE PEAKIIHH.

COCJTMHEHUS, PA3JIOKEHUS, 3aMEIIICHHUs, OOMEHa. [TpuBOIUTE IPUMEPHI PEAKIIMIA KaXKI0TO THTIA.
2. OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUH. Pacrio3naBath OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC
3. TermmoBoi# 3pheKT XUMHUECKHUX peakInidi. IK30 - | peakIMu 110 YPABHECHUSIM PEaKIUii.




U SHJOTEPMHUYECKUE PEaKIUH.
4. O6paTuMble 1 HEOOpAaTHUMBbIE PEAKIIHH.

5. CkopocTh XUMHYECKHUX peaKuuid.
[lepBoHAYANTEHBIC TIPEICTABICHUS O KaTaJIN3e.

6. [loHsATHE O XUMHUYECKOM PABHOBECHH.

7. Pemenue 3amauy.

JdemoHcTpaumu. [Tpumepsl 3K30 - u
SHJIOTEPMUUYECKUX  peakuuid. BzaummojerncTBue
LIMHKAa C COJIIHOM M YKCYCHOM KHUCJIOTaMH. B3au-
MOJICMCTBHME  TPAaHYJIMPOBAHHOTO  ILMHKA |
LUHKOBOH BTN c COJITHOU KHUCIIOTOH.
Bzaumopeiicteue okcupa wmeau (ll) ¢ cepnoit
KHCJIOTOM pa3HOM KOHIIEHTPAlMU TIPU Pa3HBIX
TeMIeparypax. I'openue yIiIst B
KOHIIEHTPUPOBAHHOW a30THON kuciore. ['opeHue
cephl B pacIuiaBiieHHOW cenutpe. JlabopaTropHbie
onbIThI. [IprMepsl 3K30 - U SHAOTEPMHUUECKUX pe-
akiui. M3ydeHue BIWMAHUS YCIOBUH TPOBEICHUS
XUMUYECKON peaklUy Ha €€ CKOPOCTb.

Pacuérnnie 3a71a4H. Brraucinenus o
TEPMOXMUMHYECKUM YPABHEHUSIM PEAKIIHMA

Onpenensaty MO YpPaBHEHWIO PEAKIMH OKUCIHTENb,
BOCCTaHOBUTEb, porecc OKUCIICHUS,
BOCCTaHOBJICHUSI. HabGmromath ®  ommchIBaTh
XUMHYECKHE PEaKIMH C IOMOIIBI0 €CTECTBEHHOTO
s3pIKa W s3bIKa XUMHHU. VccnmemoBath  yCIIOBUS,
BJIMSIFOIIIME Ha CKOPOCTh XUMHUYECKOH PEAKIIHU.
OnwuchiBaTh  YCJIOBUS, BJMSIOIIME HA  CKOPOCTb
XUMUYECKON  peakiuu. [IpoBomuTh  TpymIoBbie
HAOIIO/IEHUsT BO BpeMs MPOBEIEHUSI J1a00paTOPHBIX
OTIBITOB.

YyacTBOBaTh B 00CYKIEHUU PE3YIHTATOB OIBITOB.
CocCTaBIIATh TEPMOXUMHUYECKUE YPABHEHUS PEAKITHIA.
Beraucnsate  terioBod  adpdext  peaknuu 1o
TEPMOXUMHUYECKOMY YPABHCHHIO

Xumuueckue peakyuu 6 600HbIX pacmeopax (12 u)

1—2. DNEeKTPOIUTHI U HEBJICKTPOJINTHI.
DNEeKTPOIUTHYECKas JUCCOLMAIMs BELIECTB B
BOJIHBIX pacTBOpax.

3. DIeKTpONUTHYECKass ~ TUCCOIMALUs  KHCIIOT,
LIEJI0YEN U COJIEH. Y PAaBHEHHUS DJIEKTPOIMTHIECKON
JUCCOLIMAINY.

4. Cnabble M CUJIbHBIE 3JIEKTPOIUTHL. CTemneHb
JMCCOLIMALIUH.

5. Peakuun wnoHHOro oOMEHa U YCIOBHA HX
OpOTEKaHUs

6. Peakiun woHHOro oOMEHa U YCIOBHS UX
IPOTEKaHUS

7. I'udoponus coneii.

8—9. Xummueckue CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIMHEHU B CBETE
IOpEJICTaBICHUH 00 AJNEKTPOJIUTUYECKOW  JHC-
COLIMALIMM M OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peakuusx.

10.MIpakTuyeckas padora 1. CpoiicTBa KHCIOT,
OCHOBaHUU U COJIEH Kak 3JIEKTPOJIUTOB.
11.0606menne mo Teme «INEKTPOIUTHYECKAS
JUCCOLIUALIUS.

12.KonTponpHas padota mo Temam 1 u 2.
JdemoncTpanuu. VcneltaHue pacTBOPOB BELIECTB
Ha ODJIGKTPUYECKYI0 MPOBOAMMOCTh. JIBIKEHUE
MOHOB B AJIEKTPUYECKOM IIO0JIE.

JlabopaTropHble onbIThl. Peakiiun oOMeHa MEXITy
pacTBOpaMu JIEKTPOIUTOB

O6o6mare 3HaHus O pacTBopax. [IpoBoauTh
HaOJII0/IEHUS 3a TIOBEJIEHUEM BELIECTB B pacTBOpax, 3a
XUMUYECKUMH PEAKIUSIMHU, TPOTEKAIONIUMHU B PaCTBO-
pax.

JlaBatb  ompeneNieHUs ~ TOHSTHH  <«QJIEKTPOJIUTY,
HEIJIEKTPOJIUTY, «IJICKTPOTUTHUECKAS TUCCOIUAITUS.
KonkperusupoBare moHaTHe «moH». (O000maTh
MMOHATHUS «KAaTHOH», «aHWOH». MccnemoBaTh CBOMCTBA
pPacTBOPOB 3JIEKTPOIUTOB.

OnuceiBaTh  CBOMCTBA  BEIIECTB B Xone  Je-
MOHCTPAIIMOHHOTO U TAOOPATOPHOTO IKCIIEPUMEHTA.
CoburofaTh mpaBuiia TEXHUKH 0€3011aCHOCTH.
XapakTepu3oBaThb YyCIOBUS TEUYEHUS pPEaKUUd B
pacTBOpax SJEKTPOIUTOB A0 KoHua. OmnpenensiTh
BO3MOXXHOCTh MPOTEKAHMsI PEaKiuii HOHHOTO OOMEHa.
[IpoBoauTh TpyNMHoOBbIE HAOMIOACHHUS BO BpeMs
MPOBEJICHUS JIa0OPATOPHBIX OIBITOB.

CobmroiaTh mpaBuiia TEXHUKN O€30MaCHOCTH.
OO6cyxnaTte B Tpymmax  pe3yJabTaThl  OIBITOB.
OOBACHATDH CYLIHOCTh PEAKIUi HOHHOTO OOMEeHa.
Pacmo3naBate  peakmuu  MOHHOTO OOMEHa  TIO
YpaBHEHUSM  pEaKIIHil. CocraBnsTthb HMOHHBIE
ypaBHeHUs peakuuii. COCTaBIISITh  COKpAIIEHHBIE

MOHHBIEC YpaBHEHHUS PeaKkLuit

Pa3znen 2. Muoroo6pasue Bemectsn (41 u)

Hememannwt (1 u)

1. O6mas XxapakTepucTHKa HEMETAIJIOB M0 HUX
MOJIO)KEHUIO B NEPUOAUYECKON cUCTEME
xuMmudeckux snemeHToB J[. M. MenneneeBa. 3a-
KOHOMEPHOCTH M3MEHEHHUsI B MEPUOJIaX U Tpymnmax
(U3NYECKUX M XHUMHUYECKUX CBOMCTB MPOCTBIX

OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMNCTB
HEMETAJIJIOB B MaJIbIX MepUoAax U A-Tpymi ax.
XapakTepu3oBaTh XUMUYECKHUE DJIEMEHTHI Ha OCHOBE
UX TIOJOXKEHUS B TEPUOJUYECKOW CHUCTEME W
0COOCHHOCTEHN CTPOCHHUS X aTOMOB.




BEIIECTB,  BBICIIMUX  OKCHJAOB M  KHUCJO- | Jlenarb yMO3akjlOu€HUs O XapakTepe H3MEHEHUs
pOAcOoaepKAIINUX KHCJIIOT, 00pa30BaHHBIX | CBOMCTB XUMHYECKHX JJIEMEHTOB C YBEIHMYCHHUEM
Hemetautamu |—III meproaos. 3apsAoB aTOMHBIX siiep. [lonp3oBarbest mHGOpManeit
U3 JPYrMX HUCTOYHUKOB JJisi MOJITOTOBKU KpPATKUX
COOOIIEHUT.
["'OTOBUTH MpeE3eHTAIUH 110 TEME
T'anozenwt (5 u)
1.ITonoxenue raJIOr€HOB B HepI/IOHI/IquKOﬁ XapaKTepnsoBaTb TAJIOTCHBI HA OCHOBE UX ITOJIOXKCHUS

CHUCTEME U CTPOEHHE HMX aTOMOB. DuU3MYECKHE U
XUMHUYECKUE CBOUCTBA raJIOTE€HOB.

2. CpaBHUTENbHAS XapaKTEPUCTUKA TaJOr€HOB.
[IprumeHeHue raJsoreHoB. XJjop.

3. XmopoBogopon.  Ilomyuenune.  dusnueckue
CBOMCTBA.

4. ConsiHast KUCIOTA U €€ COJIN.

5. IpakTnueckas  padora 2. [lomyueHue

XJIOPOBOJIOPO/Ia U U3YYEHHUE €TI0 CBOMCTB.
JdemoHcTpaumu. ®dusnyeckue CBOICTBa
ranoreHoB.  [lomydenune  xsopoBomopona  H
pacTBOPEHHE €T0 B BOJE.

JlaboparopHsble onbIThl. Pacnio3HaBaHue COJISIHOM
KHUCIIOTHI, XJIOPUIOB, OPOMUJIOB, MOJAUIOB U HO/IA

B TICPUOJMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS
ux aToMOB. OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB TaJIOTEHOB C YBEJIMYEHUEM aTOMHOTO HOMEpA.
OmnucelBaTh CBOMCTBA BEIIECTB B  XoOe  Je-
MOHCTPAIIMOHHOTO U JTJAOOPATOPHOTO IKCIIEPUMEHTA.
CobOmogaTh TEXHUKY Oe3omacHOCTH. Pacmo3HaBaTh
ONBITHBIM IYTEM COJISIHYIO KHCIOTY M €€ COoJM, a
TaK)ke OPOMUJIBI U MOJT HIBI.

Hcnonb30BaTh MpUOOPETEHHBIE 3HAHHMS U YMEHHUS B
MPAKTUYECKON AEATETbHOCTA U MOBCEIHEBHOW JKU3HU
¢ Henpio 0e30macHOro OOpalleHHsl ¢ BEIIECTBAMH H
MarepuatamMmu u YKOJIOTUYECKU rpaMOTHOTO
MOBEJCHUS B OKpyXawuieil cpeae. Bprauciarsb

MAacCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE

Kucnopoo u cepa (8 u)

1. ITonoxenue KHCII0poJa u cepbl B
NEPUOANYECKON CUCTEME XMMHUYECKHUX JJIEMEHTOB,
CTPOEHHUE UX aTOMOB.

2.Cepa. Amnotponuss cepsl. ®Pusnyeckue U
XHMHYECKHE CBOMCTBA cepbl. [I[puMeHeHune cepsl.

3. Ceposonopoa. Cynbpumsl.

4. Cepuuctbiii ra3. CepHUCTast KUCIOTA U €€ COJIH.
5. Oxcup cepsl (V). Cepnast kuciioTa u €€ Coiu.

6. OKHuCIUTENBHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI.

7. IllpakTHyeckasi paGora 3. Pemenne
SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «Kucimopon u
cepay.

8. Pemenue 3amau.

JdeMoHCcTpanuu. AJJIOTPONHS KUCIOPOAA U CEPBHI.
OO6pa31bl IPUPOAHBIX CYIb(PHUIOB U CYIb(ATOB.
JlabopaTropHble ONBITHI. PacnioznaBanue
cynbpu-, cyabpUT- U cylb(haT-uOHOB B PaCTBOPE.
PacuérHble 3a1a4n. BeruucneHus no XuMu4eckuM
YpaBHEHUAM Macchl, O00bEMa ¥ KOJUYECTBA
BELIECTBA OJHOIO U3 IMPOAYKTOB PEaKILMU MO0 Macce
UCXOJIHOTO BeIEeCTBa, 00BEMY MIIM KOJIMUYECTBY Be-
IIECTBA, COJEPKAIIEero OMNpeNeiaEHHYI OO0
npumecen

XapakTepHu30BaTh JJIEMEHTBI VI A-rpynmsl
(moArpymIbl KUCIOPO/ia) HA OCHOBE MX TOJOXEHUS B
NEpUOJINYECKOl cucTeMe M OCOOEHHOCTEH CTpPOeHMS
ux aroMoB. OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB 351eMeHTOB |V A-rpynmsl.

XapakTepu30BaTh aNIOTPOIHUIO KUCIOPOJIa U CEPhl KaK
OJIHY U3 MPUYMH MHOT000pa3us BEIIECTB.

OnuceiBaTh  CBOWCTBA  BEIIECTB B  XOJI€  Jie-
MOHCTPAI[MOHHOTO U JJAOOPATOPHOI'O IKCIIEPUMEHTA.
CobOmogath TexHMKY Oe3omacHocTd. (OKa3bIBaTh
NEPBYI0 IMOMOLIb MpU OTPaBJICHMSIX, OXKOrax u
TpaBMax, CBSI3aHHBIX C PEaKTHBAMU U JaOOPATOPHBIM
00opyaOBaHUEM.

Omnpenenarsb IIPUHAJIEKHOCTD BELIECTB K
onpenenéHHoOMy Kiaccy coeauHeHuid. ComocTaBisATh
CBOWCTBAa pa30aBlieHHOW ¥  KOHILEHTPHUPOBAHHOM
CEpHOM KHUCIJIOTHI. 3allMChIBaTh YpPaBHEHHUS peakUui
B DJIEKTPOHHO-MOHHOM BHjie. Pacrio3HaBaTh OINBITHBIM
MyTEM PacTBOPBI KUCIIOT, CYyIb(UIbL, CYIb(UTHI, CyIIb-
¢aThl.

Hcnonb3oBaTh MpUOOPETEHHBIE 3HAHMSI U YMEHHS B
MPAKTUYECKOHN JESITETbHOCTH 1

MOBCEIHEBHOM JKHM3HM C IEIbI0  0€30I1acHOro
oOpaiieHuss C BelIeCTBAaMH W MaTepualaMu U
9KOJIOTHYECKHU rPaMOTHOIO MTOBEJICHHUS B

OKpYyXarlen cpene. BplUUCIATE MO XUMHUYECKUM
YpaBHEHHUSM Maccy, 00bEM U KOJIMYECTBO BEIECTBA
OZHOTO U3 MPOJAYKTOB PEAKUUU I10 MACCE UCXOTHOIO
BellecTBa, OOBEMY WIJIM KOJMYECTBY BEIIECTBA,
COZEpXKAIIEr0  OMNPENENEHHYI0  JOJII0  IPUMECEH.
['0TOBHUTH KOMIIBIOTEPHBIE MTPE3EHTALIMH 110 TEME




A3zom u gpocghop (8 u)

1. [Tonoxenue a3zota u dhocdopa B MEPUOTUICCKOMN
CUCTEME XUMHYECKHX OJIJIEMEHTOB, CTPOEHHE HX
aTOMOB. A30T, €ro CBOMCTBA U MPUMEHEHHUE.

2. AMMuak. OuU3NYeCKue U XUMHUYECKUE CBOWCTBA.
[Tonyuyenue u npumMeHeHue.

3. lIpakTnyeckas padora 4. [lonyueHne aMmmuaka
Y U3Y4YECHHE €TI0 CBOMCTB.

4. Conu aMMOHHS.

5. Okcupn asora(ll) m oxcun aszora(lV).AsorHas
KHCJIOTa U €€ COJIU.

6. OkucIUTENbHbIE CBOWCTBA Aa30THOM KHUCIIOTHIL
Comnu a30THOM KUCIIOTBHI.

7. ®ochop. Amrorporms  docdopa.
docdopa.

8. Oxkcun docdopa (V). Oprodochopras kucinora
U e€ COJIN.

Jdemoncrpauuu. IlomyyeHne ammumaka U €ro
pactBopeHue B Boge. OOpa3ubl HOPUPOTHBIX
HUTPATOB U (pocharTos.

JlaGopaTopHble onbIThl. B3anmoseiicTBue coneit
aMMOHHSI CO IIeJI0YaMHu

CBoiicTBa

XapakTepu3oBaTh AMEeMEHTh VA-TPYNIbI (MIOATPYIIIBI
a30Ta) HA OCHOBE WX IOJIOKEHHS B TIEPUOJMUECKON
CUCTEeME W OCOOCHHOCTEH CTPOCHHUS HX aTOMOB.
OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOICTB
3JIEMEHTOB VA-rpynmsl. XapakTepus3oBaTb
aimorporo  pochopa kKak  OAHY U3 TIPUYUH
MHOT000pPa3usi BEIIECTB.

OnuceiBaTh  CBOIiCTBa  BemlecTB B Xonxe  Je-
MOHCTPAIMOHHOTO U JJAOOPAaTOPHOTO SKCIIEPHUMEHTOB.
CobOmoate  TexHUKY Oe3zomacHoCTH. (OKa3bIBaTh
NEPBYI0 TOMOIIb TPU OTPABICHHSX, OXKOrax |
TpaBMax, CBSI3aHHBIX C PEAKTHBAMHU U JaOOPATOPHBIM

000pyIOBaHUEM.

YcranaBanBaTh MPUHAJJICKHOCTD BCUICCTB K
onpeAeEHHOMY KJlaccy COEJUHEHUM.

ComnocraBisiTh CBOMCTBA pazbaBieHHON u

KOHIICHTPUPOBAHHOW a30THOM KUCIOTHL. COCTaBIATH
YpaBHEHUSI CTYNEHYaTOM AUCCOLMALMM HAa TMPUMEPE
MOJICKYJTBI (D OCOPHOM  KHUCIIOTBL.  3alKCHIBATH
YpaBHEHUSI  pEaKUUid B JJIEKTPOHHO-MOHHOM BHJE.
Pacno3naBaTh ONBITHBIM NYTEM aMMHaK, pPacTBOPBI
KHCIIOT, HUTpaT - U QochaT-uoHbl, UOH aMMOHHUS.
Hcnonb30BaTh MpHOOPETEHHBIE 3HAHHUS U YMEHHS B
MPAKTUYECKOW JIEATEIbHOCTH U MOBCEAHEBHOM XKU3HU
C Lenbpl0 0E30MacHOro OOpalieHusl ¢ BEIIeCTBAaMU U
Mare puajaMd M JKOJOTMYECKM TIPaMOTHOIO
MOBEICHUSI B OKpyXKawoleh cpene. Beraumcnsats
MacCOBYK0  JIOJK0  pPacTBOPEHHOIO  BEIIECTBA B
pactBope. llomp3oBaThess MHpOpMANHMEH W3 IPYTHX
HMCTOYHHUKOB ISl IOJTOTOBKH KPAaTKUX COOOIICHHI.
['0TOBUTH KOMIIBIOTEPHBIE MPE3CHTAIIUU 10 TEME

Yenepoo u kpemnuii (7 u)

1. [lonoxxenne  yriaepoga M KpeMHHS B
NEepUOJIMYECKOM cHCcTeMe XMMUYECKHX 3JIEMEHTOB,
CTpOGHHE WX aTOMOB. AJIOTPOINHBIE MOAU(DU-
Kaluy yriepoaa. XMMHYECKUe CBOWCTBA YIIIepo/a.
AncopOrnius.

2. YrapHblii Ta3, CBOWCTBA W (DHU3HOIOTHIECKOE
nelcTBrE. YTIIEKHUCIIBI Tas.

3. YronbHast KHCIIOTa U €€ COJIH.

4. llpakTnueckas padora 5. IlomyueHnue oxcuaa
yrinepona(lV) u  wu3yueHHe ero  CBOMCTB.
Pacnio3naBanue kapOOHATOB.

5. Kpemuuii u ero coenunenust. Cmexkno. Llemenm.
6. O0o0mmenue no reme «Hemeramaby.

7. KontponbHas pabota mo temam 3—7.
Jemoncrpauun.  Kpucraimmueckne
ammMaza u  rpapurta. OOGpasubl
KapOOHATOB U CHJIMKATOB.
JlabopaTopubie omnbITbl. O3HAaKOMJIIEHHE CO
CBOWCTBaMH u B3aMMOIIPEBPAICHUIMHI
KapOoHaTOB M TrHIpokapOoHaToB. KadecTBeHHBIE
peakiy Ha KapOOHAT - ¥ CHIINKAT-HOHBI

pelETKU
[IPUPOAHBIX

XapakTepHu30BaTh 3JIEMEHTHI IVA-rpymisl
(moArpymmsl yriepoaa) Ha OCHOBE UX IOJIOKEHUS B
NEpUOJINYECKOl cucTeMe M OCOOEHHOCTEH CTpPOeHMS
ux aToMoB. OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
cBoiictB aneMeHToB IVA-rpynmel. XapakrepuzoBaTh

QAUTOTPOIIHIO  yIJIepojia Kak OJHY W3 TMPUYHH
MHOT000pa3usi BEIIECTB.
OmnucelBaTh CBOMCTBA BEIIECTB B Xone  Je-

MOHCTPAI[MOHHOTO U JJAOOPATOPHOTO IKCIEPUMEHTA.
Co0:ro1aTh TEXHUKY 0€30IaCHOCTH.

ConocraBnsaTh CBOICTBA OKCHIOB yriepoia |
KPEMHHUS, OOBSCHATh IPUUUHY UX PA3TUUHUS.
YcranaBiuBath o XUMHUYECKOH bopmyie
IIPUHA/JIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy
coearHeHui. Jloka3plBaTh KUCIOTHBIA XapakTep BbIC-
IIMX OKCHUJOB yIrjiepoJa M KpeMHHUsS. 3aluchiBaTh
YpaBHEHUS  peaklMi B AJIEKTPOHHO-HOHHOM BHJE.
OcymiecTBiATh B3aMMOIIPEBpALICHUs] KapOOHATOB U
ruipokapOoHaToB. Pacrno3HaBaTh ONBITHBIM IYTEM
VIJAGKUCIBIA a3, KapOOHAT - U CHUJIMKAT-HOHBI.
Hcnonp3oBaTh MpHOOpETEHHBIE 3HAHHUS U YMEHHS B
MPAKTUYECKOW AEATEIbHOCTA U MOBCEIHEBHOW JKU3HU
C [eNpi0 OE30MacHOTO OOpalleHHs] C BEIIeCTBAMU U
MaTepHaIaMu u OKOJIOTHYECKH  T'PaMOTHOTO
MOBEJICHUS B OKPYXKAIOLIEN Ccpee




Memannwt (13)

[TonoxeHne MeTayuioB B IEPUOAUYECKOU CHUCTEME
xuMHYeckux dieMmeHtoB J[. M. MeHaeneesa.
Metammueckas cBiI3b. Dusmueckue CBONMCTBA
METAaJJIOB.

1. HaxoxxieHne MeTaJsIoB B NIPHPOAEC W 0OIIHe
CIOCOOBI KX MTOTYUYCHHUS.

2. XuMHuyeckue CBOMCTBa METAJLIOB. Pan
CTaHIapTHBIX BJIEKTPOHBIX MMOTEHIINAJIOB
(9NEKTPOXMMHUYECKUH Psi/I HAPSHKEHUN ) METaJIOB.
3. lllemounsie Metamiel. HaxoxaeHue B mpupoje.
Dusnuecke U XxuMHUdeckue cBourcTBa.OKCUIBI U
TUAPOKCHIBI IIEJOYHbIX MeTayioB. [Ipumenenue
IIEJIOYHBIX METAJIOB.

4. IllemouHo3eMenbHBIe MeTAIUIBL. HaxoxxaeHue B
npupoze. Kanpuuii u ero coelMHeHus.

5. JKEcTKOCTh BO/BI M CITOCOOBI €€ YCTPaHCHHUS.

6. Amomunuii. Haxoxaenue B mpupoje. CBoiicTBa
ATIOMHUHUSL.

7. AMdoTepHOCTh
ATIOMHUHUSL.
9.XKenezo. Haxoxnenue B mnpupozae. CpoiicTBa
JKenesa.

10.Oxkcuppl, Tuapokcuasl U conu sxenesa (I) u
xenesza(lll).

11.IlpakTH4yeckas padora 6. Pewmenne
HKCIIEPUMEHTANIBHBIX 33/1ad 10 TeMe «MeTallisl u
UX COEIUHEHUSY.

12.TlpumeHeHe METAIOB M WX COCIUHCHUH.
[ToaroToBKa K KOHTPOJIBHOM padoTe.
13.KonTponsHas pabota o Teme 8.

oKcHaa 51 THAPOKCH]IA

Jdemoncrpauuu. O06pa3sib BAOKHEUIINX
COCIMHEHUN HaTpus W  Kajus, MPHUPOJHBIX
COCIMHEHUN MarHus, KajabUUs M aJIIOMHUHUSA,
JKENE3HbIX pyd. B3auMmopeicTBue IMIETOYHBIX,

[IEJIOYHO3EMENbHBIX METaNIOB U aJIOMMHUS C
BO/10M. CoKMraHue xese3a B KUCIOPOJE U XJIOpe.
JlaboparopHsbie onbIThl. [lonyyenue ruapokcuaa
AIIOMUHMS U B3aMMOJEHCTBHE €ro C KUCIOTaMu U
mienouamu. [lonyuenue ruapok-cunos xeneza(ll) u
xene3a(lll) m B3auMogeicTBUE MX C KHCIIOTAaMHU H
IEJI0YaMHU. Bsaumonernicteue pacTBopa
TUAPOKCH/IA HATPUS C PACTBOPAMHU KHUCIIOT U COJIEH.
Pacuérnbie 3a1a4n. Beiuncnenus no XuMU4eCcKUM
YpaBHEHUSAM MAacChl, 00BEMA WM KOJIUYECTBA
BELIECTBA OJHOIO U3 IPOAYKTOB PEAKILMU M0 Macce
HCXOJHOTO BEIeCTBa, 00BEMY HIIM KOJUYECTBY Be-
IIECTBA, COJEPKAIIEero OMNpeneiaEHHYI OO0
npuMecei

XapaKkTepu30BaTh METAJJIbl HA OCHOBE HUX MOJOXKEHUS
B TIEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHS
ux aToMOB. OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB METAJUIOB 110 MEPUOAY U B A-Tpynmax.
UccnenoBaTth CBOKMCTBA N3y4aeMbIX BELIECTB.
OOBSCHATH  3aBUCHUMOCTh  (DU3WYECKHX  CBOICTB
METaJUIOB OT BHJA XUMHUYECKOW CBS3U MEXIYy HX
atomamu. HaOmionaTh W ONKMCHIBATH XUMHUYECKHE
peakuu C MOMOIIbIO €CTECTBEHHOTO SI3bIKA U SI3bIKA

xumun. HaOmogaTe JeMOHCTpUpyeMble U Camo-
CTOATEIBbHO  MPOBOJAUMBIE  ONBITBL.  OmnucCHIBaTh
CBOIiCTBAa  M3y4yaeMbIX  BEIIECTB HAa  OCHOBE

HaOIIOJICHUH 32 UX TPEBPAICHUSIMH.

Jloka3piBaTh aM(OTEpHBIN XapakTep OKCHIAOB U
TUJPOKCUJIOB AIFOMUHHUS U KeEJe3a.

CpaBHHMBaTh OTHOIICHHE H3YyYa€MbIX METAJUIOB W
OKCHJIOB METAIJIOB K BOJIC.

CpaBHUBaTh OTHOILICHHE THUIPOKCHUIIOB HATpusi U
ATIOMUHUS K paCTBOpPaM KHUCJIOT U IIEJI0YEH.
Pacno3naBaTh _ONBITHBIM IMYTEM TUAPOKCHUA-HOHBI,
vonsl Fe“ u Fe’". Cob6moaats TEXHHUKY 0€30MacHOCTH,
MPaBUILHO OOpaIaThCsi C XUMHYECKON MOCYI0M M
1a60paTOPHBIM o0opyIoBaHUEM. 3anuckrIBaTh
YpaBHEHUS  pEaKUuidl B SJIEKTPOHHO-MOHHOM BHJIE.
O06o0OmaTh  3HAaHUA W JE€JaTh  BBIBOABI O
3aKOHOMEPHOCTSIX M3MEHEHHUI CBOWCTB METAJUIOB B
nepuonax M rpynnax. lIporHosumpoBaTh CBOWCTBa
HEN3YUYEHHBIX 3JIEMEHTOB U UX COCIUHEHUI HAa OCHOBE
3HAHUM O MEPUOJAMYECKOM 3aKoHe. lcnoiab30BaTh
NpHOOPETEHHBIE 3HAHMUS U YMEHHS B MPAKTHYECKON
JIEeSTeIbHOCTH M TOBCEIHEBHON JKHU3HU C ILEIBIO
Oe3omacHOro oOpalieHus ¢ BellecTBaMU M Mare-
puajzamMum M SKOJOTMYECKH T'PaMOTHOTO MOBEIECHHS B
OKpYKarollen cpene

Be™ucnars 1Mo  XHMHYECKUM YpaBHCHUAM MaAcCCy,
00BEM WJIM KOJIMYECTBO BEILIECTBA OJHOTO U3
IIPOYKTOB PEAKIMM [0 Macce HCXOJHOIO BEIECTBA,
00BEMY WM KOJIMYECTBY BEIIECTBA, COJIEPKALIETO
onpenenéHHyo  aonr  npumeced.  Ilomp3oBarbes
uHpopManet W3 JPYrUX  UCTOYHUKOB  JUIS
MOJTOTOBKU KPATKUX COOOIICHHIA.

['0TOBUTH KOMIIBIOTEPHBIE MIPE3CHTALIUU 10 TEME

3. Kparkuii 0030p Ba)kHelIIMX OPraHM4YeCcKUX BemecTn.(84)

1.Oprannueckas xumus. 60. YrieBogoposl.
[IpenenbHbIE YIIEBOAOPOIBI.
2. HenpenenbHbie yIriieBOIOPOIBL.
3. IlpousBoHbIE YTI€BOA0POAOB. CIUPTHI.
4. Kap6oHoBbie KUCIOTHI. CII0KHBIE H(HPBI, )KUPBHI.
5. YriueBonnl.
6. AmmHOKHCTOTHL. benku.
7. Ilonumepsl.
8. Ob6obmaronmii ypok 1o reme « Baxxueiime

Hcnonp30BaTh BHYTPU- U MEKIPEIMETHBIE CBA3H.
CocTaBiaTh MOJEKYJISIPHBIE U CTPYKTYpHBIE (HOPMYJIIbI
YIJIEBOIOPOOB.

Onpenensts HPUHAIEKHOCTh BEIIIECTBA K
OIPEEIEHHOMY KJIacCy OPraHMUYECKUX COEAUHEHUH.
3anuchbiBaTh ypaBHEHHS PpEAKLUHMl 3aMElIeHUus U
IIPUCOEANHEHUS C yYaCTHEM OPraHUYECKHUX BEIIECTB.
HaGnronate 1eMOHCTpUPYEMBIE OIIBITHL.

OnuceiBaTh CBOICTBA U3y4aeMbIX BEIIECTB HA OCHOBE
HaOJI0A€HUH 3a UX NTPEBPAILEHUSIMH.

Y4acTBOBAaTh B COBMECTHOM OOCYKJICHHH PE3yIbTATOB




OpTraHUYECKUE COCAUHEHUSY. OTIBITOB.
JemoncTpanun. Monenu Monekyn opranndeckux | [IpoBoauTh KadecTBEHHbIE pPEAKIMHM Ha HEKOTOphIE

COGI[HHQHHfl. OpraHN4YCCKUC BCUICCTBA.
["openue yriaeBoaopo10B U 0OHApYKEHUE [Tonp3oBaTbes MHPOpPMANIUEH W3 IPYTrUX HCTOYHUKOB
HPOLYKTOB UX T'OPEHU. JUIS IOJITOTOBKH KPATKUX COOOIICHUH.
[Toryuenue stunena. KauectBeHHble peakiuu Ha ['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALINH.
STUJICH

PactBopenue 3TUI0BOro crnupra B BOJE.
PactBopeHnue rimiepuna B BoJie.

ITonydyeHune u CBOMCTBA YKCYCHOM KHCIIOTHI.
HccnenoBanue CBOMCTB KUPOB: pACTBOPUMOCTD B
BOJIE U1 OPTAHMYECKUX PACTBOPUTEIISX.
KauectBenHnast peakuust Ha IJIIOKO3Yy U Kpaxmad.
OO0pa3ibl U3eIMi U3 MOJIMATUIICHA,
MOJIUTIPOTTUIICHA.

. Peakuusa nonumepuszauuu. [lonustusnen.
[IpuMeHeHue dTueHa.

ALIETUJICHOBBIH s/l HETIPEAEIIbHBIX
yIieBoaopoAoB. AneruiieH. CBOMCTBA alleTUIICHA.
[IpumeHenue.

[TpousBoausie yrieBogopoaoB. Kparkuit 0630p
OpPTraHUYECKUX COCTMHEHUM: OJTHOATOMHBIE
cupThl, MHOTOATOMHBIE CITUPTHI, KAPOOHOBHIE
KUCI0ThI, ClI0KHbBIE 3(PUPBL, KUPBI, YTIEBOJIbI,
aAMUHOKUCIIOTHI, 6enku. Ponk 6eKkoB B opranusme.
[TonsATHE O BEICOKOMOJIEKYIISIPHBIX BEIIECTBAX.
CrpyKTypa noaumMepoB: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENIEHb MTOJIMMEPU3AIUH.
[TonusTniieH, NOJUNPONNIIEH, TOTUBUHUIXIIOPHU/I.

Y4eOHo-MeTOoAMUYECKOE 0O0ecnieueHHe 00pa30BaTeJIbHOIO MpoLecca
CocTaB y4eOHO-MeTOIHYECKOr0 KOMILIEKTA:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yueb. ans obmeobpaszosat. Yupexaenuit / I'.E. Pynsutuc, ©.I'.
®enpaman. — M.: [IpocBenienue.

2. Xumust: 8 KII.: SJIEKTPOHHOE MPHIIOKEHHE K YUEOHUKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yae0. ais oomeodpazosat. Yupexaenuii / I'.E. Pymzutuc, ©.I'.
®enpaman. — M.: [Ipocsenienue.

4. Xumusi: 9 KIL.: 3JIEKTPOHHOE MPUJIOKEHHUE K YIEOHUKY.

5. I'apa H.H. Xumus: 3agaunuk ¢ «nomorraukom»: 8-9 kmaccel / H.H. T'apa. — M.: [IpocBerienue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunust yae6nukoB I'.E. Pyasutuca, @.I.
®enpamana. 8-9 kiaccesl/ H.H. I'apa. — M.: IIpocBemienue.

7. Panenxuit A.M. Xumusi: muaaktuueckuii marepuai: 8-9 ki. / A.M. Pagenkuii. — M.: IIpocBemienue.

8. I'apa H.H. Xumus. Ypoxku: 8 xi1. / H.H. 'apa. — M.: [IpocBemenue.
9. I'apa H.H. Xumus. Ypoxku: 9 ki. / H.H. I'apa. — M.: IIpocsemnienue.

10.
Cnmcok JuTeparypsbl VI y4alluxcs:

Y4eOHUKH:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yae6. aisa oomeoopazosat. Yupexaenuit / I'.E. Pymsutuc,
O.I'. ®enpaman. — M.: [IpocseleHue.

2. Pymsutuc I'.E. Xumus: 9 ki1.: yae0. as obmeodpazosat. Yupexaenwnii / I.E. Pynsutuc,
O.I'. ®enpaman. — M.: [IpocseleHue.

3. INapa H.H. Xumus: 3agauauk ¢ «rmoMomrHIKoM»: 8-9 kmaccel / H.H. I'apa. — M.
IIpocsemienue.

Cnucok JIuTepaTypsl 1JIf 1e1aroros:




1. Pymsutuc I'.E. Xumus: 8 ki1.: yue6. ans obmieoopazosar. Yupexnenuit / I'.E. Pyasutuc,
O.I'. ®enpaman. — M.: [IpocseleHue.

2. Xumus: 8 KI1.: 3JEKTPOHHOE MPUJIOKEHUE K YICOHUKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yue6. ans obuieoobpaszosar. Yupexnenuit / I.E. Pymsutuc,
@.I'. denbaman. — M.: [Ipocselenue.

4. XuMus: 9 Kil.: JIEKTPOHHOE IPUJIOKEHUE K YUEOHHUKY.

5. I"apa H.H. Xumus: 3agaunuk ¢ «rmoMomrHuKoM»: 8-9 kiaccel / H.H. I'apa. — M.
[Ipocsenienue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas muans yueonukos I'.E. Pyna3uruca,
@.I". ®enpamana. 8-9 kimaccel/ H.H. I'apa. — M.: [IpocBemieHue.

7. Panenkuit A.M. Xumust: quaaktudeckuii marepuai: 8-9 k. / A.M. Pagenxuii. — M.:
[Ipocsenienue.

8. I'apa H.H. Xumus. Ypoxku: 8 k. / H.H. I'apa. — M.: IIpocBemenue.

9. I'apa H.H. Xumus. Ypoxu: 9 xin. / H.H. I'apa. — M.: IIpocsemenue.

10. boposckux T.A. Tectbl o xumuu. [leppoHavasibHbie XUMUYecKUe oHATHS. Kuciopoa.
Bonopon. Bona, pactBopsl. OCHOBHBIE KJIACCHI HEOPTAaHMYECUX COSTMHCHUH: 8 KII.: K yueOnuky I.E.
Pynzutuca, @.I'. ®enpamana «Xumus. 8 kinace». — M.: U3garenbctBo «Ok3ameny, 2010.

11.  Boposckux T.A. TecTsl o XuMuu. DieKTposguTHYECKas quccouuanus. Kucnopos u cepa.
Aot u pochop. Yrinepoa u kpemuuit. 9 knacc: k yaueOnuky [.E. Pynsutuca, @.I'. ®enpamana «Xumus. 9
Kkinace». — M.: U3garenbcTBO «OK3ameny, 2011.

MarepouajibHO-TeXHHYECKOe o0ecneuyeHue

HaumeHoBaHue 00beKTOB U CPEICTB MATEPHAJIBLHO — TEXHHUYECKOI'0 Kosnunuect
o0ecneyeHus1 BO 110 (paKTy
n/n
1. ITeyaTHbIE MOCOOUS i
KoMIUIeKT NopTpeToB yUeHbIX-XUMUKOB
Cepus cipaBouHbIX Tabnui no xumuu («Ilepuonuyeckas cucrema hi§

xuMHuueckux aneMeHToB .M. Menneneesa», «PacTBOpUMOCTD CONEN, KUCIIOT
Y OCHOBAHUH B BOJIE», «DNEKTPOXUMUYECKUHN PsJl HAPSHYKEHUI METaIIOBY,
«Oxpacka UHIUKATOPOB B Pa3IUYHBIX CPEIAX»).

Cepust HHCTpYKTHBHBIX TaOJIUII IO XUMUHU hi§
3

Cepust Ta0OIHII 10 HEOPTAHUYECKOW XUMHH 1
4

2. Texunuyeckue cpeacTsa 00yyeHHs

KommbioTep 1

MynpTUMEAUIAHBIN TPOEKTOP 1

DKpaH MPOEKIIMOHHBIN 1

3.YueOHo-nIpaKTHYecKoe 1 y4eOHO0-/1a00paTopHOe 000py/A0BaHNe
IIpudopsbl, HAGOPbI MOCYABI U JIAOOPATOPHBIX NPUHALJIEKHOCTE
AJIs XHMHYECKOro JKcnepumMenTa. O01mero Ha3Ha4YeHus

4.CnenMaJM3upoBaHHbIe NPUOOPHI U aNNaPaThI 2

Anmnapat (mpubop) /i noxydenus razon (Kumrma)

O3onHaTop 1

5.KommniekThl 1151 1a00pATOPHBIX ONBITOB U MPAKTHYECKUX
3aHATHI IO XUMHUH
Becwl Mexannueckue mabopaTopHbIe 3

Ha6op 6anox jy1st XpaHeHus: TBepAbIX peakTuBoB (30 — 50 mu)

Ha6op cxistHOK ((h1akoHOB) 17151 XpaHEHUsI pACTBOPOB PEAKTHBOB




Ha6op npobupoxk (ITX-14, [1X-16) 35+ 20
[Tpubop a1 moay4deHUs ra3oB 6
[{unuHApEI MEpPHBIE CTEKIISTHHBIE 7
6. Mopenu 1
Habop KpHCTaITMYECKUX PEIIETOK: anMasa, rpadura, moBapeHHON COn
Tomnnuso 3
7.PeakTuBBI (110 HOpPME) B
HAJTUYMHT

Ilepeyens nngpoBbIX MHPOPMALUOHHBIX pecypcoB UHTepHeTA:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh _alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi spravoch
nik_dlya podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10.  www.olimpmgou.harod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NoookrwnpE

Cocmae meouamexu:

1. CD-ROM BupryansHas mxona Kupumia u Medoaus. Ypoku xumuu. 8-9 kiaccwl.-M.:
000 «Kupumn u Medonuii», 2002r.
2.  CD-ROM Vwueb6Hoe anekTpoHHOe n3nanue Xumus (8-11 xnacc) BupryansHas nabopaTtopusi.
MapI'TV, JlabGoparopus cuctem MmynbTumenus, 2004r.

IInanupyemsle pe3yJbTaThl H3yUeHHUs NpeAMeTa « XUMMD)

BeinyckHuK Hayuumcsa:

e ONKUCHIBATH CBOMCTBA TBEPIBIX, JKHUJIKHMX, TIa3000pa3HbIX BELIECTB, BBIACHAA UX
CYLIECTBEHHbIE IPU3HAKHY;

e  XapakTepU30BaThb BEIIECTBA II0 COCTaBy, CTPOCHMIO M CBOMICTBaM, YCTaHaBIIMBAThb
MIPUYKMHHO-CJIEICTBEHHBIE CBSI3U MEX/y TaHHBIMU XapaKTePUCTHUKAMU BEIIECTBA;

e  DPACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IIOHATHH: aTOM, MOJIEKYJa, XMMHUYECKUN
AJIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, BAJIEGHTHOCTh, UCIOJIB3YSl 3HAKOBYIO CHCTEMY
XUMHH,

e u300paxaTh COCTaB MPOCTEHIINX BEHIECTB C MOMOIBI0O XUMUYECKHUX (POPMYJ U CYIIHOCTb
XUMHUYECKHUX PEAKIIUH C TIOMOIIBI0 XUMUYECKUX YPABHEHUI;

e  BBIUHCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BEIECTB, a TaKke
MacCOBYIO JIOJII0O XMMHUYECKOI'O 3JIEMEHTA B COEAMHEHHUSX;

e  CpPaBHMBATh I10 COCTAaBY OKCH/JIbI, OCHOBAHUS, KUCIOTHI, COJIH;

e KJIACCHU(HUIMPOBATH OKCUIBI 1 OCHOBAHHUSI 10 CBOMCTBAM, KHCIIOTHI U COJIM — 10 COCTaBY;

e ONKCHIBATh COCTaB, CBOICTBa W 3HaueHUE (B MPUPOJAE U MPAKTUYECKOW AESITeTbHOCTU
4eJI0BEKa) MPOCTHIX BELECTB — KMCIOPO1a U BOJIOPOAA;

e JaBaTb CPAaBHUTEJbHYIO XapaKTEPUCTHUKY XUMHYECKMX DSJEMEHTOB U BaKHEHIIUX
COEIMHEHMI €CTECTBEHHBIX CEMEUCTB LIEIOYHBIX METAJIJIOB U FAJIOT€HOB;

e  T0JIb30BATHCS JTA0OPATOPHBIM 00OPYAOBAHUEM U XUMHUUYECKOH MOCY10i;



http://www.google.com/url?q=http%3A%2F%2Fege.yandex.ru%2Fchemistry%2F&sa=D&sntz=1&usg=AFQjCNEL7zFYB9R634E5tG-5eMfoGBvtDQ
http://www.google.com/url?q=http%3A%2F%2Fchem.reshuege.ru%2F&sa=D&sntz=1&usg=AFQjCNHOdoJXaJzfVuQaquGeDSIDkVDsig
http://www.google.com/url?q=http%3A%2F%2Fpouchu.ru%2F&sa=D&sntz=1&usg=AFQjCNFPyLwMEf8myJTq6vpRX4FqgKx1Dw
http://www.google.com/url?q=http%3A%2F%2Fenprophil.ucoz.ru%2Findex%2Fegeh_alkeny_alkadieny%2F0-358&sa=D&sntz=1&usg=AFQjCNE_j2Ng4TTXTxhJpW3vRBC8V4dF4A
http://www.google.com/url?q=http%3A%2F%2Fximozal.ucoz.ru%2F_ld%2F12%2F1241___4_.pdf&sa=D&sntz=1&usg=AFQjCNEqlhjPAPiJcItD2hQTJu1SelF3Yg
http://www.google.com/url?q=http%3A%2F%2Ffictionbook.ru%2Fauthor%2Fgeorgiyi_isaakovich_lerner%2Fbiologiya_polniyyi_spravochnik_dlya_podg%2Fread_online.html%3Fpage%3D3&sa=D&sntz=1&usg=AFQjCNHkqge6M7Y9Rwgp0Ameocs-QBSNgA
http://www.google.com/url?q=http%3A%2F%2Ffictionbook.ru%2Fauthor%2Fgeorgiyi_isaakovich_lerner%2Fbiologiya_polniyyi_spravochnik_dlya_podg%2Fread_online.html%3Fpage%3D3&sa=D&sntz=1&usg=AFQjCNHkqge6M7Y9Rwgp0Ameocs-QBSNgA
http://www.google.com/url?q=http%3A%2F%2Fwww.zavuch.info%2Fmethodlib%2F134%2F&sa=D&sntz=1&usg=AFQjCNGpgDWWMlXl1mKuUBz3x35oPLRazg
http://www.google.com/url?q=http%3A%2F%2Fkeramikos.ru%2Ftable.php%3Fap%3Dtable1000405&sa=D&sntz=1&usg=AFQjCNGN5cBdsZJjuOTZIA1J5H-3ztGfEQ
http://www.google.com/url?q=http%3A%2F%2Fsikorskaya-olja.narod.ru%2FEGE.htm&sa=D&sntz=1&usg=AFQjCNEB-t0bqsNJhI1ILYnyzLVHl6thqA
http://www.google.com/url?q=http%3A%2F%2Fsikorskaya-olja.narod.ru%2FEGE.htm&sa=D&sntz=1&usg=AFQjCNEB-t0bqsNJhI1ILYnyzLVHl6thqA
http://www.google.com/url?q=http%3A%2F%2Fwww.olimpmgou.narod.ru&sa=D&sntz=1&usg=AFQjCNFCEh0NwnXlFq7y2QP2XldN4w_Svw
http://www.google.com/url?q=http%3A%2F%2Fmirhim.ucoz.ru%2Findex%2Fkhimija_8_3%2F0-41&sa=D&sntz=1&usg=AFQjCNGPhD_GdXD5w7WQT6hAOM2w1b-CUw

e TPOBOAWTH HECIOKHBIE XUMHUYECKHE OIBITHI W HAONIONCHUS 32 M3MEHEHHEM CBOWCTB

BEIIECTB B MPOIECCE WX MPEBPAIICHUH; COONIIOATh MpaBUiIa TEXHUKH OE30MacHOCTH TPHU

MPOBEICHUH HAOIIOACHUI U OTIBITOB;

e  pa3nuyaTh IKCIEPUMEHTAIBHO KHCIOTHI U IIEJIOYH, IMOJIb3YACh HUHAUKATOPAMH; OCO3HATh

He00X0IMMOCTh COOMIOICHHS Mep 0€30I1aCHOCTH TP 0OPAIICHUN C KUCIOTaMH U LIEI0YaMHU.
BrIyCKHUK noyuum 603mMoHCHOCHb HAYUUMBCAL

. rpaMOTHO 00paIaThCs C BEIIeCTBaMU B IOBCETHEBHOM JKU3HU;

. 0CO3HaBaTh HEOOXOJMMOCTh COOJIOZCHHUS MTPABHUII IKOJIOTHUECKU OE30MaCHOTO TOBECHHS B
OKpY>Karolle NpupoIHON Cpee;

. MOHUMATh CMBICI U HEOOXOIUMOCTh COONIOJCHUS TPEAINUCAHMMA, TMpEJiaraéMbIX B
MHCTPYKLHUSAX 110 UCIOJIB30BAHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMUU U JIP.;

. UCIIONIb30BAaTh  MPUOOPETCHHBIC  KIIOYEBBIC  KOMIETEHTHOCTH TIPU  BBINOJHEHUU
UCCIIEIOBATENIbCKUX IPOEKTOB IO H3YYEHHUIO CBOWCTB, CIOCOOOB MOJYYEHHS] M PACIIO3HABAHUS
BELIECTB;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MCIIOJb3Yysl CpEICTBa YCTHOTO U

MUCbMEHHOTO OOIIEHNS, TPOSIBISATH TOTOBHOCTD K YBAXKEHUIO HHOU TOYKU 3PEHHS TIPH OOCYKICHUH

PE3yNIbTaTOB BBHIIIOJIHEHHOMN pabOTHI;

. 00BEKTUBHO OIICHUBATHh HH(DOPMAIIMIO O BEIIECTBAX M XUMHUUYECKUX TPOIIeCcCax, KPUTHUECKU

OTHOCUTBCSI K TICEBJOHAy4YHON HH(OpMAIUK, HEAOOPOCOBECTHON pekiame, Kacarolencs

KCIOJIb30BAaHMS PA3JIMYHBIX BEIIECTB.

Ilepuoauyeckuii 3aK0H M epUOANYECKAs cucTeMa XxumMn4iecknx djemeHToB .M. MenaeseeBa.
CTpoeHue BelecTBa.
BrinyckHuK Hayuumcs:
e  KIACCH(UIIUPOBATH XUMHYCCKHE JIEMEHTHI HA METAJUIBI, HEMETAIUIBI, JIEMEHTBI, OKCHIIBI H
THAPOKCHJIBI KOTOPBIX aM(OTEpHBbI, © MHEPTHBIC 3JIEMEHTHI (Tra3bl) JJII OCO3HAHHS BaKHOCTH
YIOPSAAOYEHHOCTH HAYYHBIX 3HAHUM;
e pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[.M. Menpeneena;
e  ONKCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO (HOPMY MEPUOAMUECKON CHCTEMbI XUMHUYECKUX
3JIEMEHTOB;
e  XapaKTEpU30BaTh COCTAB ATOMHBIX SJI€p W pacOpeAcsieHue 4Yuciaa 3JJIEKTPOHOB IO
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMMHUYECKMX 3JJIEMEHTOB MaJbIX IIEPUOJIOB NEPUOAUYECKON
CHCTEMEI, a TAKKE KaJIus U KaJIbIHI;
e pas3nuyaTh BHJbl XUMHUYECKON CBS3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HEMOJIAPHYIO U METAJUTMYECKYIO;
e u300paxaTh JIIEKTPOHHBIE (OPMYIBI BEUIECTB, OOPA30BAaHHBIX XHMHUYECKUMHU CBSI3IMU
pa3HOro BUAA;
e  BBUBIIITH 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPOEHUS €r0 KPUCTALIMYECKOU PEIIETKH
(MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METAJUIMUECKOH);
e  XapaKTEepU30BaTh XUMHUUYECKUE OJJIEMEHTBl M HMX COCAMHEHUS HA OCHOBE IIOJIOKEHHUS
AJIEMEHTOB B IEPHOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS X aTOMOB;
e ONHUCBHIBAaTb OCHOBHBIE MpeAnocbulku OTKpbITUS JI.JI. MeHneneeBpM NEpUOIUYECKOTO
3aKOHA W TIEPHOJUYECKON CHUCTEMBbl XMMHYECKHX DJJIEMEHTOB M MHOTOOOpPa3HYI0 HAy4HYIO
JEATEIIbBHOCTh YUYEHOI0;
e  XapaKTEepU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAYECHHE MEPHUOJIMYECKOTO 3aKOHA M
MEPUONYECKON CUCTEMBI XUMHUECKUX 3eMeHTOB [[.M. Menneneena;
e 0OCO3HaBaTh HAYYHBICE OTKPBHITHS KaK pe3yibTaT IMTEIbHBIX HAOIIOJCHUMN, OIIBITOB,
HAYYHOH IOJIEMUKH, TPEOIOJIEHUS TPYAHOCTEN U COMHEHUN.
BBINyCKHUK noyuum 603mMOHCHOCHb HAYUUMBCAL.
e  OCO3HAaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM JJISI MPAKTUUECKOM JAEATEIBHOCTH YEIIOBEKA;
e  ONKCHIBATh NU3yYCHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSS JIOTUKY CHCTEMHOTO aHAJIN3a;
e  TPUMEHATH 3HAHUA O 3aKOHOMEPHOCTSX MEPHOJAUYECKON CUCTEMbl XUMUYECKHX JIEMEHTOB
JUTs1 OOBSICHEHUSI U TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;
e pa3BuBaTh HMH(DOPMAIIMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIIIyOJeHHs 3HaHUN 00
HWCTOPUHU CTAHOBJICHUSI XUMUYECKOW HAYKH, €€ OCHOBHBIX MTOHATHH, TEPUOANYECKOrO 3aKOHA KaK
OJIHOTO W3 BAXHEHIIMX 3aKOHOB IPHUPOJBI, & TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKH U
TEXHUKHU.
MHoroo0pa3une XuMH4eCKMX pPeaKkuuid.



BelntyCckHUK Hayuumcs:
e OOBSACHATH CyTh XUMHUYECKUX IPOIIECCOB;
e  Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUi;
e  YCTaHABIMBATh MPUHAJICKHOCTb XUMUUECKOU PEAKIIMHU K ONPEACICHHOMY THITY 110 OJHOMY
U3 KJ1accu(UIMPOBAHHBIX TPU3HAKOB:
1) mo 4uciay M COCTaBy MCXOJHBIX BEIIECTB M IMPOAYKTOB peakUuu (peakluu COEIUHEHMS,
pasNoKeHUs, 3aMeIeHNs 1 0OMEHa),
2) 1O BBIICICHUIO WM TOMVIOUIEHUIO TEIUIOThl  (peakuuH  3K30TEPMUYECKUE U
SHAOTEPMHUUYECKHUE);
3) 1m0 W3MEHEHHUIO CTENEeHEH OKHUCICHHS XHUMUYECKHX DJIEMEHTOB (OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIC PEAKIINHN);
4) mo oOpaTuMOCTH Tporiecca (Peakuu 00paTuMbIe U HEOOPATHMEIE),
e  Ha3bIBaTh (paKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKUX PEaKIU;
e Ha3bIBaTh (PAKTOPBHI, BIHUSIONINE HA CMELICHUE XUMUYECKOTO PaBHOBECHS;
e COCTaBISITh YpaBHEHHS JJICKTPOIMTUYECKOM IUCCOLMAIUMU KHUCIIOT, IIeJouel, colei;
IIOJIHBIE M COKpAILCHHbIE MOHHBIE YPABHEHMsI peaKklUMil OOMEHa; ypaBHEHMSI OKHCIUTEJIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUH;
e TIPOTHO3HMPOBATH MPOJIYKTHI XMMHUYECKHUX peakmuid 1mo (GopmynaMm / Ha3BaHUSAM HCXOJHBIX
BEIIECTB; OMPEIEsATh UCXOIHbIE BELIeCTBa 10 (hopMyliaM / Ha3BaHUSAM MPOJYKTOB PEaKIUH;
e COCTaBJSITh YpPaBHEHUS PEAKIMM, COOTBETCTBYIOIIMX IOCIEAOBATEIbHOCTH («IETOUYKEN)
MIpPEeBpPALICHUI HEOPTaHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;
e BBUBJISATH B IIPOLIECCE 3KCIEPUMEHTA IPU3HAKH, CBUIETEILCTBYIOIME O MPOTEKaHUU
XUMHYECKON peaKIlny;
e TOTOBUTH PACTBOPHI C OIPEAEICHHON MAaCCOBOM JI0JIEW paCTBOPEHHOI'O BELIECTBA;
e OMNpEAeNATh XapaKTep Cpelabl BOIHBIX PACTBOPOB KHCIOT M IIEIOYEH MO H3MEHEHHUIO
OKpPAaCKH UHJIUKATOPOB;
e TPOBOAWTH KAueCTBEHHBbIC DPEAKIMH, MOATBEPXKIAIOIINE HATUYME B BOJHBIX PacTBOpax
BEIIECTB OT/EJbHBIX KATHOHOB U aHHOHOB.

BBIyCKHUK nomyuum 603MOHCHOCHb HAYYUMBC.
e  COCTaBJSITh MOJICKYJIIPHBIE U TIOJIHBIE HOHHBIC YPABHEHMS IO COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;
e TPUBOJUTH MPHUMEPHI PEAKINNA, MOATBEPXKIAIONINX CYIIIECTBOBAHUE B3aUMOCBS3U MEXKITY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;
e IIPOTHO3MPOBATH PE3YJIbTAThl BO3IEHCTBUS PA3INUHbBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuuy;
e IIPOTHO3MPOBATh pE3yJAbTaThl BO3ACUCTBUS Ppa3IWYHBIX (AKTOPOB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS.

MHoroo0pa3ue BeuecTs.

BeinyckHuk Hayuumca:
e OMNpeAensiTh MPUHAAICKHOCTh HEOPraHMYECKHUX BEUIECTB K OJHOMY W3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIIIBI U HEMETAILIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;
e  COCTaBIATH (GOPMYJIbI BEIIECTB MO UX HA3BaAHUSM;
e  ONpEAeNATh BAJIGHTHOCTb U CTENEHb OKUCIIEHUS AJIEMEHTOB B BEIIECTBAX;
e COCTaBIATH (OpPMYJbI HEOPraHMYECKUX COEJUHEHHH IO BaJEHTHOCTSM U CTENEHSIM
OKUCJICHHUS JJIEMEHTOB, a TAKXKe 3apsiaM HOHOB, YKa3aHHBIM B TAOIHUIE paCTBOPUMOCTH KHUCIIOT,
OCHOBAHMI U COJICH;
e OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUs (PU3MYECKHX W XUMHUYECKHX CBONCTB MPOCTHIX
BEIIECTB U WX BBICUIMX OKCUAOB, 00pa30BaHHBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;
e Ha3bIBaTh OOIIME XMMUYECKUE CBOWMCTBA, XapaKTEepHBIC IS TPYII OKCHAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.
e  HA3BIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTePHBIE IS KXKIOTO KIIacca BEIIeCTB;
e  MPUBOJIUTH NMPUMEPHI pEaKUUi, MOATBEPKAAIOMNX XUMUUECKIE CBONCTBA HEOPraHUUYECKHUX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUN U COJICH;
e  OINpEAeNsATh BELIECTBO — OKUCIUTENb U BEIIECTBO — BOCCTAHOBHUTEIb B OKHUCIUTEIBHO —
BOCCTAHOBUTEJIBHBIX PEAKLIUSIX;
e COCTaBJISITh DJIEKTPOHHBIN OanaHC MO MPEASIOKEHHBIM CXEeMaM peaklnii;



e TPOBOAMTH JTAOOPATOPHBIC OIBITHI, MOATBEPKAAIONINE XUMHUYECKHE CBOIMCTBa OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;
e MPOBOAWTH JTAOOPATOPHBIE OIBITHI MO MOJYYEHHUIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOZOPOJa, KMCIOPO/1a, YIVIEKHCIOrO ra3a, aMMHaKa; COCTaBJIATh YPABHEHUS COOTBETCTBYIOLINX
peaKkuuid.
BBINTyCKHHK IIOJIYYUT 803MOACHOCb HAYYUMbCA:
* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMHU B TOBCEIHEBHOM JKU3HMU;
* 0CO3HaBaTh HEOOXOIMMOCTH COOJIOICHUS MTPABHJII KOJIOTMUYECKH 0€3011acHOT0 MOBEICHHS B
OKpY>Karollel NpupoIHON Cpeae;
* NIOHUMATh CMBICII M HEOOXOIUMOCTh COOJNIOACHUS MPEINUCAHUHN, NMPEJIaraéMblX B HMHCTPYKIHUSAX TI0
UCIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U JP.;
* HCIONB30BaTh MPHUOOPETEHHBIC KIIIOUEBbIE KOMIIETEHTHOCTH IPH BBIIOJIHEHUH HCCIEI0BATEIbCKUX
MIPOEKTOB O U3YYEHUIO CBOMCTB, CIIOCOOOB MOJTYYECHHS U PACIO3HABAHMSI BEILIECCTB;
* pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3Ysl CpEICTBA YCTHOW M NHCbMEHHOMN
KOMMYHUKAIIMM TpU paboTe ¢ TeKCTaMH yuyeOHMKa M JOMOJHUTENIbHOM JIUTEepaTypoi, CIpaBOYHBIMU
TabJIMLaMH, TPOSIBIISITH FOTOBHOCTh K YB&KEHHUIO MHOM TOYKHM 3pEHHUs NpU OOCYKIEHUHM PE3YJIbTaTOB
BBIMIOJTHEHHON palboThI;
* 00OBEKTHBHO OIIEHUBATh MH(POPMALIMIO O BEHIECTBAX M XUMUYECKHUX MPOIeccax, KPUTHUECKH OTHOCHUTHCS
K TICEBAOHAYyYHOU MH(MOpMaLUU, HETOOPOCOBECTHOW peKiiaMe, Kacarollelcs UCIOIb30BaHUS Pa3UYHBIX
BEIIECTB.
* 0OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIs1 IPAKTUYECKON JEATEIbHOCTH YEI0BEKa;
* OIIMCBIBATH U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHaJln3a;
* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSAX NEPUOJUYECKOM CHUCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
00BSICHEHUS U NPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BuBaTh HH(OPMALMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIYOJIGHHS 3HAHUW 00 HUCTOPUH
CTaHOBJICHUS! XMMHUYECKOM HayKu, €€ OCHOBHBIX IOHSATHH, MEPHOJUYECKOI0 3aKOHA KAaK OJHOrO W3
BAYKHEUILIMX 3aKOHOB ITPUPOIbL, & TAKIKE O COBPEMEHHBIX JTOCTUKEHUSAX HAYKH U TEXHUKHU.
* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;
* IPUBOJUTH IIPUMEPBI PEAKLIMH, MOATBEPKAAOINX CYIIECTBOBAHME B3aMMOCBS3H MEX]Yy OCHOBHBIMU
KJIacCCaMM HEOPraHMYECKHUX BEIIECTB;
* IPOrHO3UPOBATh PE3YyIbTATHI BO3JEUCTBUS pa3IMUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKOMH
peaxkuuu;
* TPOTHO3MPOBATh pE3yJbTaThl BO3AEHCTBHS PpA3IMUYHBIX (PAKTOPOB HA CMEIIEHHE XMMHUYECKOIro
paBHOBECHS.
* IPOTHO3UPOBATh XUMUYECKUE CBOKWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOEHUS;
* IPOrHO3HPOBATh CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENbHbBIE WK BOCCTAHOBUTEIbHBIE CBOICTBA
C YYETOM CTETNIEHEW OKUCIIEHUS SJIEMEHTOB, BXOAIINX B €70 COCTAB;
* BBIABIISATH CYLIECTBOBAaHME M'€HETHUUECKON B3aWMOCBSI3M MEXAY BEIIECTBAMU B PSAIY: IMPOCTOE BELIECTBO
— OKCUJ — TUAPOKCUT — COJIb;
* OpPraHU30BbIBaTh, MPOBOJUTH YYEHHUUECKHE NMPOEKTHI MO HMCCIEJIO0BAHUIO CBOMCTB BEIIECTB, UMEIOIINX
BaXHOE IIPAKTUYECKOE 3HAUCHHUE.
IlnanupyemMblie pe3yabTaThl peajqu3anuu nporpammol «@opmuposanue YY/» cpeacramu
npeaMeTa XUMHMU:
JIn4HOCTHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS
B paMkax meHHOCTHOIr0 U IMOIMOHAJIBHOI0 KOMIIOHEHTOB OyayT c(hOpMUPOBAHBI:
* TpaXKJaHCKUIM NaTpUOTHU3M, JTH000Bb K PoiHe, 4yBCTBO TOPJIOCTH 3a CBOIO CTPaHY;
* YBOXKEHHE K UCTOPUU, KYJIbTYPHBIM U HICTOPUUYECKUM MAMSITHUKAM;
* SMOIIMOHAJIBLHO MOJIOXKUTEIHHOE IPUHATHE CBOEH STHUUYECKON UIEHTUYHOCTH;
* YBOXKEHHE K JpPYruM HapoaaMm Poccuum W Mupa W TNPUHATHE HUX, MEXITHHUECKAs TOJIEPAHTHOCT,
TOTOBHOCTb K PaBHOIIPABHOMY COTPYIHHYECTBY;
* yBOXXEHUE K JIMYHOCTH U €€ JOCTOMHCTBY, J0OpOXKeJaTelbHOE OTHOIIEHHE K OKPYXKAIOIIUM,
HETEePIUMOCTb K JIFOOBIM BHJIaM HAaCHJIUS U TOTOBHOCTh MPOTHUBOCTOSITH UM;
* YBaXKEHUE K LEHHOCTSIM CEMbH, JIIOOOBb K MPUPOE, MPU3HAHUE IIEHHOCTU 3JI0POBbsI, CBOETO M JIPYTUX
JIOJIel, ONTUMHU3M B BOCIIPUSTHH MUPA;
* IOTPEOHOCTh B CAMOBBIPAKCHUH U CaMOpeaTn3allii, COLUAIBHOM ITPU3HAHUY;
* IO3UTUBHAs MOpaJIbHAsl CAMOOLEHKA M MOpPaJIbHbIE YYBCTBA — YYBCTBO TOPJOCTH NPHU CIEAOBAHUHU
MOPaJIbHBIM HOPMaM, MEPEKUBAHKUE CThIJA U BUHBI IIPU UX HAPYIICHUHU.



B pamkax nesiTeIbHOCTHOTO (MOBeIeHYeCKOr0) KOMIOHEHTa OyayT chOPMHUPOBAHBI:

* TOTOBHOCTh W CIIOCOOHOCTH K YYacTHIO B IIKOJBHOM CaMOYIPABJICHUU B TMpeAeNiaX BO3PACTHBIX
KOMITETEHIIMI (IEKYpCTBO B MIKOJE W KJIAcCe, y4acTHe B JETCKHX M MOJIOAEKHBIX OOIIECTBEHHBIX
OpTraHMU3aIMIX, IIKOJBHBIX M BHEIIKOIBHBIX MEPOIIPUSITHSIX );

* TOTOBHOCTh W CIIOCOOHOCTh K BBIIOJIHEHHIO HOPM M TpeOOBaHWI IIKOJBHOW JKWU3HU, MpPaB U
00s13aHHOCTEHN yUEHUKA;

* YMCHHE BECTH JIMAJIOT Ha OCHOBE DPAaBHOINPABHBIX OTHOIICHWI W B3aMMHOTO YBKCHHS W TPUHSITHUS,
YMEHHE KOHCTPYKTUBHO pa3peniarh KOH(DIUKTHI;

* TOTOBHOCTh M CIIOCOOHOCTH K BBIIIOJHEHUIO MOPAIBHBIX HOPM B OTHOIIICHUHU B3POCIBIX U CBEPCTHHUKOB B
IKOJIE, IOMa, BO BHEYUCOHBIX BUIAX JCATEIHHOCTH;

* MOTPEOHOCTh B YyY4aCTHH B OOLICCTBEHHOM JKU3HU OJIIKAKMIIETO CONMAIBHOTO OKPYKEHHS, OOIIECTBEHHO
MOJIC3HOM JCATCIbHOCTH;

* YMCHUE CTPOUTD JKU3HEHHBIE TUTAHBI C YIETOM KOHKPETHBIX COIMATbHO-UCTOPHUYECKUX, TOTUTHYECKUX U
HDKOHOMUYECKUX YCIOBUU;

* YCTOMYMBBIN MTO3HABATEIBHBIN HHTEPEC M CTAHOBIICHHE CMBICIIOO0pa3yIoield PyHKIIUHN TO3HABATEILHOTO
MOTHBA,

* TOTOBHOCTb K BBEIOOPY MPOGUIIBHOTO 00pa30BaHusl.

BoinyckHUK noayuum 603MOHCHOCMb 0I5t POPMUPOBAHUSL:

* BLIPAIICEHHOU YCMOUYUBOU Y4eOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPECA K YYEHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO,

* A0eKB8AMHOU NOZUMUBHOU CAMOOYeHKU U H-KoHyenyuu,

* KOMNEMEeHMHOCMU 8 Peanu3ayui OCHO8 ePANCOAHCKOU UOEHMUYHOCIU 8 NOCMYNKAX U 0esiMelbHOCU,

* MOPAIbHO20 CO3HAHUSL HA KOHBEHYUOHAILHOM YPOBHE, CNOCOOHOCMU K PEUEHUI0 MOPATbHbIX OULEMM HA
OCHOBe yuéma No3uyull Y4acmHUKO8 OUeMMbl, OPUEHMAYUU HA UX MOMUBbL U UYBCMEd, YCMOUUUBOe
cedosane 8 N08eOeHUU MOPATbHLIM HOPMAM U SMUYECKUM MPeOOBAHUSIM,

* OMRAmMuU KAK OCO3HAHHO20 NOHUMAHUS U CONEPEeNCUBAHUS 4YBCMEAM OpY2UX, 6blpaxicaroueics 6
NOCMYNKAX, HANPABIEHHbIX HA NOMOWb U 0becneverue 61a2ononyyusl.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe TeiiCTBHS

BoInmyckHUK HAy4UTCS:

* [IeJICTIONIAaTaHNI0, BKJIFOYAsl TIOCTAHOBKY HOBBIX IIeJIeH, MPeoOpa3oBaHWE MPAKTUYCCKOW 3a7add B
MO3HABATENbHYIO;

* CaMOCTOSITEIPHO aHAJU3UPOBATH YCJIOBHSI JOCTHIKCHUS I[€IM HAa OCHOBE Y4ETa BBIACIICHHBIX YYHTEIIEM
OpPUEHTHUPOB JCHCTBHSI B HOBOM Y4eOHOM MaTepHae;

* IUTAHUPOBATH YT JIOCTHKCHHUS T1ETICH;

* YCTaHABJIUBATH 1I€JI€BbIC TPUOPHUTETHI;

* YMETh CAMOCTOSTEIHFHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIATH MM,

* IPUHUMAThH PEIICHUS B TPOOIEMHOM CUTYyaIli Ha OCHOBE MIEPETOBOPOB;

* OCYIIECTBIIATh KOHCTATHPYIOIMUHA W TMPEABOCXUIIAOIINNA KOHTPOJIh MO PE3ylIbTaTy W IO CIOCOO0Y
NEHCTBUS; aKTyaIbHBIA KOHTPOJIb Ha YPOBHE MPOU3BOJIILHOTO BHUMAHMS;

* aJICKBAaTHO CAMOCTOSTEIIHLHO OIICHUBATH MPABMIILHOCTH BBITIOJHEHUS JICHCTBUS M BHOCUTH HEOOXOIUMBIC
KOPPEKTUBHI B UCTIOJTHEHHE KaK B KOHIIE JCHCTBHS, TaK U MO X0y €ro peaanu3alluu;

* OCHOBaM MPOTHO3UPOBAHUS KaK MPEABUICHUS Oy TyIITUX COOBITHI U pa3BUTHS IIpoIecca.

BoinyckHux noayuum 603mMONCHOCMb HAYUUMbCAL:

* CAMOCMOAMENbHO CIABUMb HOBble YYeOHble Yelu U 3a0ayll;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 BPEMEHHO 21 NepCneKmuege;

* NpU NIAHUPOBAHUU OOCTNUIICEHUSL Yellell CaMOCOSMeNbHO, NOIHO U A0eK8AMHO YUUMbIBAmMyb YCI06Usl U
cpedcmaa ux 00CMUNCEeHUsL;

* gulOeNAMb  AbMEPHAMUBHBLE CNOCOObL OOCMUIICeHUs. Yeau U 6vloupames Haubosee d¢ppexmusHblil
cnocoo;

* OCHOBAM camopeyisiyuu 68 Y4eOHOU U HNO3HABAMENbHOU OesmeNbHOCmU 6 @HopmMe OCO3HAHHO20
VAPABIeHUs C80UM NOBeOeHUEM U 0eaMeNbHOCNbIO, HANPABGIEHHOU HA 0OCMUNCEHUEe NOCMABNIEHHbIX Yelell,
* OCYwecmensims NO3HABAMENbHYIO De@eKcuto 8 OMHOWEHUU OelCmBUtl No peueHuro yYeOHbIX U
NO3HABAMENbHBIX 3A0aY;

* A0EeKBAMHO OYEHUBAMb O0OBLEKMUBHYIO MPYOHOCMb KAK Mepy (aKmuyeckoeo uiu npeonoiazaemozo
pacxooa pecypcos Ha peuleHue 3a0adu;

* A0EeKBAMHO OYEHUBAMb CEOU BOZMOICHOCIU OOCIUNCEHUSL YelU ONPeOeEHHOU CLONCHOCMU 8 PA3TUYHBIX
chepax camocmosamenvHoll 0essmenbHOCmU;



* OCHOBAM CAMOPe2YNAYUU IMOYUOHATLHBIX COCMOAHULL,

* npunazamuv 601evle YCUIUSA U NPeo0oae8ams mpyOHOCMU U NPENIMCmMEUs Ha Nymu 00CMUMCeHUs yeell.
KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS

BeinyckHuK Haydures:

* YUUTHIBATh Pa3HbIC MHCHUS U CTPEMUTHCS K KOOPIUHAIIUN PA3JIMYHBIX MO3UIMIA B COTPYIHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE W TO3UIMIO, APTYMEHTHPOBAaTh W KOOPAMHUPOBATH €€ C
MO3HIIASMU MTAPTHEPOB B COTPYIHUYECTBE MPH BBIPAOOTKE OOIIEro pElIeHUs] B COBMECTHOM JCSITEIBHOCTH;
* YCTaHABJIMBATh U CPABHUBATH PA3HBIC TOUKH 3PECHUS, IPEKIC YEM MPUHUMATH PEIICHUS U JeNIaTh BBIOOD;
* apryMEHTHPOBATh CBOIO TOYKY 3PCHUS, CIIOPHTh M OTCTaWBaTh CBOIO IO3UIMIO HE BPaXICOHBIM JIJIS
OTIIIOHEHTOB 00pa3oM;

* 33J1aBaTh BOINPOCHI, HEOOXOIUMBIC Ui OpPraHU3aIlMd COOCTBEHHOW NIEATEILHOCTH U COTPYIHUYECTBA C
apTHEPOM;

* OCYIIIECTBIIATh B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

* aJICKBaTHO HMCIIOJIb30BATh PeUb JJIs IJIAHUPOBAHUS U PETYISILIUN CBOCH JIeATEIbHOCTH;

* aJICKBaTHO HCIIOJIB30BaTh PEUYEBBIC CPEACTBA [UIS PEIICHUS PA3JIMYHBIX KOMMYHHKATHBHBIX 3aJlad;
BJIAJICTh YCTHOW M MUCbMEHHOHN PEYbl0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBHICKA3bIBAHNE;

* OpPraHM30BbIBATh M TUIAHUPOBATh Y4EOHOE COTPYAHUYECTBO C YUYHUTEIEM M CBEPCTHUKAMH, OINPEIEIIATH
ey U QYHKIIUN YIaCTHUKOB, CITIOCOOBI B3aMMOCHCTBYS; TUIAHUPOBATH O0IIHE CIIOCOOBI pabOTHI;

* OCYILIECTBIIATH KOHTPOJIb, KOPPEKIIHMIO, OIICHKY IeHCTBUI apTHEPA, yMETh YOCIKIATh;

* paboTtaTh B TIpymme — YCTaHaBIMBAaTh paboune OTHOWIEHHS, 3()(EKTUBHO COTPYIHUYATH U
CIOCOOCTBOBaTh MPOJYKTUBHOW KOOIEPAIlMKH;, WHTETPUPOBATHCS B TPYIIY CBEPCTHHUKOB U CTPOMTH
IPOJYKTHBHOE B3aMMOACHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMHU;

* OCHOBaM KOMMYHUKAaTUBHOU pedeKcHu;

* HCIIOJIB30BATh aJICKBAaTHBIE SI3BIKOBBIC CPENICTBA JJISi OTOOPAKEHUsSI CBOMX UYBCTB, MBICIIECH, MOTHBOB U
MOTPEeOHOCTEH;

* oTOOpakaTh B peun (OmucaHue, OOBSCHEHHE) COJCpKAHHWE COBEpIIACMBIX IEHCTBHH Kak B (opme
IPOMKOM COITMAIIM3UPOBAHHON peYH, TaK U B ()OpME BHYTPCHHEH PEYH.

BoinyckHux noayuum 603mMONCHOCHb HAYUUMbCAL:

* yuumsleams U KOOPOUHUPOBAMb  OMJUUHbIE OM  COOCMEEHHOU No3uyuu  opyeux Jjawoei 6
compyOHuyecmee;

* YUUMbBIBAMb PA3HbLE MHEHUsL U UHMeEPeChl U 0O0CHOBbIEAMb COOCMBEHHYIO NOZUYUIO,

* NOHUMAMb OMHOCUMENbHOCHb MHEHUL U NOOX0008 K peuleHut0 npoobiembl;

* IPOOYKMUBHO paA3peulams KOHMIUKMbL HA OCHO8Ee V4UEMA UHMepeco8 U NO3UYUL 6CeX YUACMHUKOS,
NOUCKA U OYEHKU AIbMEPHAMUBHBIX CROCO006 paspeulenus KOHPAUKMO8, 00208APUBAMbCI U NPUXOOUMb K
00WeMy peueHuIo 8 COBMEeCmHOU 0estmelbHOCMU, 8 MOM YUCTe 8 CUMYAYUU CIMOJKHOBEHUS UHMEPECO8;

* Opambs Ha cebsl UHUYUAMUBY 8 OP2AHU3AYUU COBMECTNHO20 0elCmaus (0e080¢e TUdepcmeo);

* 0KA3bIBAMb NOOOEPHCKY U COOeUCmEUe mem, Om K020 3A6UCUM OOCMUICEHUE Yelu 6 COBMECHHOU
oesmenbHOCmU,

* ocywecmensimos KOMMYHUKAMUBHYIO DeleKCUl0 KaK OCO3HAHUe OCHOBAHULU COOCMBEHHbIX Oelicmeuti u
Oelicmeuti napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMENbHO U NOIHO Nepedasamsv Napmuépy
HeobXx00uMyo UHpoOpMayuro Kax opueHmup OJisi HOCMPOeHUs: Oeucmeus;

s gcmynamo 6 Ouan02, a MakKice y4acmeosams 6 KOLIEKMUBHOM 00CYHcOeHuu npodiem, yuacmeosams 8
OUCKYCCUU U AP2YMEHMUPOB8AMb CEOH0 NO3UYUIO, 81A0eMb MOHOIOSUYECKOU U OUANOSUHEeCKOU popmamu
peyu 8 COOmeemcmeuu ¢ pAmMMamudecKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

* C1e008aMb MOPANbHO-IMUYECKUM U NCUXOJO2UYECKUM NPUHYUNAM OOWeHUs. U COMpPYOHUYecmea Ha
OCHOBE YBANCUMENLHO20 OMHOWIeHUA K NAPMHEPAM, SHUMAHUA K JUYHOCMU OpPY2020, A0eK8AMHO20
MEHCIUYHOCMHO20 BOCHPUSMUL, 20MOBHOCMU A0EKBAMHO Peasupos8amys Ha HYHCObl OpPYeux, 8 YaCmHOCMU
0Ka3b186amMb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY NAPMHEPAM 8 npoyecce 00CMUICeHUs obwel yenu
COBMECMHOU 0esiIMeNbHOCMU,

* yempausams 3¢hghekmugnbvie 2pynnogvie 00CydHcOeHUss U odecneyusamsv O00OMeH 3HAHUAMU MeHCOY
YreHamu epynnol OJisk NPUHAMUSL IPOEKMUBHBIX COBMECTIHBIX PeUleHULL

* 8 COBMECMHOU 0eamenbHOCMU YEéMKO (QOPpMYIUPO8ams yeau pynnvl U NO3801AMb €€ Y4aACMHUKAM
NPoAGIAMb COOCMBEHHYIO FHEPSUIO OISt OOCIUNICEHUSL IMUX Yeaell.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

BhITyCKHUK HayqUTCS:

* OCHOBaM peaiu3alliy MPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;



* IPOBOJINTH HAOJIOICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEIS;

* OCYIIECTBJIATh PACIIMPEHHBIH TOUCK HH(POPMAIMK C HCIHOJIH30BAHUEM PECypCcOB OHOIHOTEK U
NurtepHera;

* CO3/1aBaTh M NMPe0OPA30BBIBATH MOJIEIH U CXEMBI JJIS pEIIeHUs 3a/1a4;

* OCYILECTBIIATH BbIOOp Hanbosee 3pPeKTUBHBIX CIOCOOOB peIIeHHs 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

* 1aBaTh ONpE/IEICHUE TOHATHIM;

* yCTaHaBJIMBATh MPUUYUHHO-CIICACTBEHHBIC CBSI3H;

* OCYILECTBJIATh JIOTMYECKYIO OIEpalMi0 YCTAHOBJIEHUS POJOBHIOBBIX OTHOIIEHUI, OrpaHUYeHUe
HOHSATHS;

* 000011aTh MOHATUS — OCYLIECTBIATHh JIOTHUECKYIO ONEpalUI0 Iepexojia OT BUIOBBIX IPU3HAKOB K
POJIOBOMY HOHSTHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K MOHATHUIO C OOJIBIIUM 00BEMOM;

* OCYILECTBIIATh CPAaBHEHUE, CEpUALMI0 M KIACCHU(UKALUIO, CAMOCTOSTEIbHO BbIOMpas OCHOBAHUSA U
KPUTEPHH ISl YKA3aHHBIX JIOTHYECKUX OTepallHii;

* CTPOMUTH KIIaCCU(UKALMIO HA OCHOBE TUXOTOMHUYECKOTO JeJIeHHsI (Ha OCHOBE OTPULIAHMS);

* CTPOUTH JIOTHYECKOE PACCYXIEHHUE, BKIIOYAOIIEe YCTAHOBICHHE TPUUYNHHO-CIIEICTBEHHBIX CBS3CH;

* OOBSACHATD SBJICHUS, IIPOLIECCHI, CBSA3H U OTHOLLIECHMS, BBIABIIIEMbIE B XO/I€ UCCIIEIOBAHUS;

* OCHOBaM 03HAKOMHTEIBHOTO, N3y4JalOIEer0, YCBAUBAIOIIETO M MIOMCKOBOTO YTCHUS;

* CTPYKTYpPHpOBATh TEKCTbI, BKJIIOUAsi YMEHHE BBIIEIATh IJIABHOE U BTOPOCTENEHHOE, TJABHYIO HJECIO
TEKCTa, BEICTPAWBATh MOCIIEA0BATEILHOCT OMUCHIBAEMBIX COOBITHH;

* pabotath ¢ MeTaopaMu — IMOHUMATh MEPEHOCHBIH CMBICT BBIPAXKEHWH, MOHUMATh U YINOTPEOIATh
000pOTHI peuH, MOCTPOSHHBIE HAa CKPBITOM YIIOJ00JIEHUH, 00pa3HOM CONMKEHHUH CIIOB.

Buinycknux noayuum 603mMoNICHOCHb HAYYUMbCAL:

* OCHO8AM PepIeKCUBHO20 UMEHUs,

* cmasumu npooaemy, ap2yMeHmuposamy €€ aKkmyanibHOCHb,

* CAMOCMOSAMENbHO NPOGOOUMb  UCCIE008AHUEe HA OCHOBE NPUMEHEHUs Memoo08 HAOIO0eHUs U
9KCHepuMeHma,

* 8b106ULAMb 2UNOMESBL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYEccos, 00bEKMO8;

* 0P2aHU306b16AMb UCCIE00BAHUE C YENbIO NPOBEPKU CUNOMES,

* denlamv YMO3AKII0UeHUA (UHOYKMUBHOE U NO AHANO2UU) U 8bI60O0bL HA OCHOBE AP2YMEHMAaAyUU.
ILnanupyembie pe3yJbTaThl peaau3anui NporpaMmmsbl «OCHOBBI CMBICJIOBOI0 YTeHUs H PadoThI €
TEKCTOM) CpeICTBAMHU NMpeAMeTa XUMHUH:

BoimyckHUK Hay4uTCs:

* OPUEHTHPOBATHCS B COJIEPIKAHUH TEKCTA U TIOHUMATh €T0 LEJIOCTHBIH CMBICI:

— OMpeNeNATh TJIaBHYIO TeMY, OOLIYIO IIeIb MJIM Ha3HAYEHHUE TEKCTa;

— BBIOMPATh M3 TEKCTa WM NMPUAYMATh 3arojOBOK, COOTBETCTBYIOUIMIA COJEPKAHUIO U OOIIEMY CMBICITY
TEKCTa;

— (popmynHrpoBaTh TE3UC, BHIPAMKAIOLINI OOIINIA CMBICT TEKCTA;

— NPEBOCXUILATH COJEpKaHUE MPEIMETHOrO IJIaHa TEKCTa MO 3arojoBKY M C OMOPOHM Ha MpeblayIIui
OTIBIT;

— OOBSICHATDH MOPSIIOK YAaCTEH/MHCTPYKIIUHN, COACPIKAIINXCS B TEKCTE;

— COIIOCTaBJISITh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIC KOMIIOHEHTHI: OOHApyKHWBaTh COOTBETCTBHE
MEXy YacThl0 TEKCTa M ero oOuied uieed, copMyIHpPOBaHHOW BOMPOCOM, OOBSCHATH Ha3HAUEHUE
PUCYHKA, TTOSICHATh YacTH rpaduka Win TaOIHIEI U T. 11.;

* HaXOJUTh B TeKCTe Tpedyemyro mH(popmalmio (mpobderatb TEKCT IJla3aMH, ONPEAENsATh €ro OCHOBHBIE
AJIEMEHTHI, COMOCTABIATH (POPMBI BBIpKEHUSI MHPOPMAIIMU B 3aIPOCE M B CAMOM TEKCTE, YCTAaHABIMBATb,
SBIISIIOTCS JIM OHU TOXKIECTBEHHBIMH WJIM CHHOHMMHUYECKMMH, HAXOAUTh HEOOXOAMMYIO E€IMHUILY
uH(pOpMaIlUU B TEKCTE);

s pemiaTh  y4eOHO-TIO3HABaTeNbHbIE UM y4eOHO-NIPAKTHYECKHE 3a/Jaud, TpeOylolue MOJHOTO U
KPUTUYECKOIO TOHUMAHUs TeKCTa:

— OIpeNeNsATh Ha3HAuUCHUE Pa3HBIX BUJIOB TEKCTOB;

— CTaBUTh Iepe] COOOM Iesib YTEHUs, HANpaBisAs BHUMAHME HA IIOJE3HYH0 B JaHHBII MOMEHT
UH(OPMALIHUIO;

— Pa3IM4aTh TEMbI U IOATEMBI CHIEIIMATIBHOIO TEKCTA;

— BBIJICJIATH HE TOJBKO INIaBHYIO, HO U M30BITOYHYIO HH(OpMAIIHIO;

— IPOTHO3UPOBATh MOCIIEI0BATEIBHOCTD N3JIOKEHUS UIEH TEKCTa;

— COIIOCTAaBJIATh Pa3HbIE TOUKH 3PEHHS U pa3Hble UCTOYHUKY MH(POPMALIUH 110 33/1aHHON TeMe;



— BBINOJIHATH CMBICIIOBOE CBEPTHIBAHHE BBIJICIICHHBIX (PAKTOB M MBICTICH;
— (opMHUpOBaTh Ha OCHOBE TEKCTa CHCTEMY apryMEHTOB (IOBOJIOB) JUIi OOOCHOBaHUS OINpeNeIEHHON
HO3ULINY;
— [IOHUMATh TYLIEBHOE COCTOSHUE NEPCOHAXKEN TEKCTA, CONIEPEKUBATH HM.
* CTPYKTYpPUpOBATh TEKCT, UCIOJIb3ysd HYMEpALUIO CTPaHUL], CIHUCKH, CCBUIKH, OIVIaBICHHE; NPOBOAUTH
IPOBEPKY MPaBOIMCAHUS; UCIIOIB30BATH B TEKCTE TAOJIUIIBI, H300PAKECHHUS;
* IpeoOpa30BbIBAaTh TEKCT, MCIIOJIb3Ys] HOBbIE (DOPMBI MpeacTaBieHus: MH(GopMauu: Gopmyibl, rpaduky,
IyarpaMMbl, TaOMMIBl (B TOM 4YHCJIE JAWHAMHYECKHE, SJCKTPOHHBIE, B YAaCTHOCTH B IMPAKTHYECKUX
3ajjayax), IepexXoJUTh OT OJTHOTO MPECTABICHUS JaHHBIX K IPYTOMY;
* UHTEPIPETUPOBATH TEKCT:
— CpaBHUBATh U IPOTUBOIIOCTABIIATh 3aKIOUYEHHYIO B TEKCTE€ MH(POPMALIMIO PA3HOTO XapaKTepa;
— 0OHaApY>KUBATh B TEKCTE JOBOABI B MOATBEPKACHNUE BBIIBUHYTHIX TE€3UCOB;
— JlenIaTh BBIBOJIbI U3 CPOPMYJIMPOBAHHBIX [TOCHUIOK;
— BBIBOJIUTH 3aKJIFOUEHUE O HAMEPEHUHU aBTOPA WJIN IJIABHOM MBICIIH TEKCTA.
* OTKJIMKATBCS HA COJIepKAHNE TEKCTA!
— CBsI3BIBaTh HH(OpMaINIO0, 0OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 IPYTHX UCTOYHUKOB;
— OLIEHUBATh YTBEP)KJICHUsI, CACTIaHHbIE B TEKCTE, UCXO0JI U3 CBOMX IPEICTABICHUN O MUPE;
— HaxoJUTh JI0BO/IbI B 3AIIUTY CBOEH TOUKU 3PEHUS;
* OTKJIUKAThCS Ha (OpPMY TEKCTa: OLCHUBATh HE TOJBKO COJEpKAHUE TEKCTa, HO U ero opMmy, a B LIEIOM
— MacTepCTBO €ro UCIOIHEHMUS,
* Ha OCHOBE MMEIOIIMXCs 3HAaHUH, )KU3HEHHOT'O OIbITa [OJIBEPraTh COMHEHHUIO JOCTOBEPHOCTh UMEIOIIEHCS
uHpOpManuu, 0OHAPYKUBATh HEJOCTOBEPHOCTH IMOJydaeMol mH(opMaiuu, npobdensl B HHGOpMAIMH U
HaXOJUTh IyTH BOCIIOJIHEHHSI 3THX MPOOEIIOB;
* B Mporecce pabOThl C OJHUM WJIM HECKOJbKHUMH HCTOYHUKAMHU BBISBJISATH COJIEPXKAILYIOCS B HUX
IPOTUBOPEUYMBYIO, KOH(DIMKTHYIO HH(DOPMAIHIO;
* HCIIOJIb30BATh IOJNIYYEHHBIH OIBIT BOCHPUATHS HH()OPMAIIMOHHBIX OOBEKTOB sl  0OOTaIieHus
YYBCTBEHHOI'O OIbITA, BBICKA3bIBATh OLICHOYHBIE CY)XICHHMS M CBOIO TOYKY 3pEHHMs O IOJIy4YE€HHOM
cO0011IeHNH (TIPOYNTAHHOM TEKCTE).
BoinyckHux noayuum 603mMOoNCHOCMb HAYYUMbCAL.
* AHAU3UPOBAMb USMEHEHUS CB0e20 IMOYUOHANLHO20 COCMOAHUA 8 Npoyecce UmeHus, NOJY4eHUs U
nepepabomku NOAY4eHHOU UHGOPMAYUU U €€ OCMBLCTICHU.
* BLIAGIAMb  UMNIUYUMHYIO UHDOPMAYUI0 MeKCma HA OCHO8e CONOCMABNEeHUS ULIIOCMPAMUBHO20
mamepuana ¢ uHgopmayuel mexkcma, aHaIU3a NOOMeKcma (UCNONb308AHHBIX SA3bIKOGLIX CPEOCmeE U
CMPYKMYpbl MEeKCMa,.
* KpUMuyecKu OmHOCUMbCSA K PEKIAMHOU UHDOpMayuu,
* HAX00UMb CNOCOOBL NPOBEPKU NPOMUBOPEUUBOL UHDOPMAyUL,
* onpedensimy O00CMOBEPHYIO UHGOpMAYUIO 8 Ccaydae HAIUYUA NPOMUBOPEYUSOU UNU KOHGIUKMHOU
cumyayuu.

IInanupyemsle pe3yabTaThl peanusanuu nporpamMmmsl «@opmuposanne UKT-komnereHTHOCTH

o0yyaromuxcs» cpeacTBaMH NpeaMeTa XUMHUH:

BblnycKkHUK Hay4uuTCS:
* BBICTYIIATh C ayJMOBHICONOACPAKKOIM, BKIIIOUAs BHICTYIUIEHHE Mepe]l AUCTAHIMOHHON ayTUTOpHEl;
* yU4aCTBOBATh B 00CYXJIeHUH (aynnoBH1e0opyM, TEKCTOBBIN (HOPYyM) C HCIIOJIb30BAaHHEM BO3MOXKHOCTEH
WHTepHerTa;
* HCIOJIB30BATh BO3MOXHOCTH JIEKTPOHHON MOYTHI JUI1 MH(POPMALIMOHHOT0 00MeHa;
* BECTHU JIMYHBIN THEBHUK (OJI0T) C UCIIOJIb30BAaHHEM BO3MOKHOCTEH MHTEepHeTa;
* OCYIIECTBIATH  OOpa3oBaTeNbHOE  B3auMojJeicTBUE B HMH(OPMAIMOHHOM  IPOCTPAHCTBE
00pa30BaTeNbHOTO YupexaeHus (ToJydyeHHe W BBINOJHEHHE 3aJlaHull, IOJIydeHHEe KOMMEHTApHEB,
COBEpILEHCTBOBAHHUE CBOEH paboThl, hopMHUpOBaHKE TOPT(HOINO);
* co0Mr01aTh HOPMBI MH()OPMAIIMOHHON KYJIBTYPBI, 3TUKH U IPaBa; C YBaXXEHUEM OTHOCUTBCS K YaCTHOM
uHpOpMaLUU U HHPOPMALIMOHHBIM [TPaBaM JAPYTHX JIOJEH.
* HCIOJIB30BaTh Pa3jINyYHble NMPUEMBI NOKMCKa MHpopManuu B VIHTEpHETe, MOUCKOBBIE CEPBUCHI, CTPOUTH
3arpockl AJIsl TOMCKa HH(OPMAIK U aHATTM3UPOBATh PE3yIbTaThl IOUCKA;
* HCIOJIB30BATh MPUEMBI ITOMCKA HH(OPMAIMK HA TIEPCOHAIBHOM KOMIIBIOTEpPE, B MH(POPMAILIMOHHON cpefe
yUpexkaAeHus U B 00pa30BaTeIbHOM MTPOCTPAHCTBE;
* ICIIOJIb30BATh pa3IMyHble OWOIMOTEYHbIE, B TOM 4MCJIE DJIEKTPOHHbIE, KaTaJloru I IIOHUCKa
HEOOXOIMMBIX KHUT;



* HCKaTh MH(OPMAIIMIO B Pa3IMYHBIX 0a3ax MAHHBIX, CO3JaBaTh M 3alOIHATH 0a3bl JAHHBIX, B YACTHOCTH
UCIIOJIb30BaTh Pa3IuyHbIe ONPEICTUTENN;

* popmupoBaTh cOOCTBEHHOE HHPOPMAIIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MAIMlOK U pa3MeIiaTh B
HUX HY)XHbIE HH(QOPMAIIMOHHBIC HCTOYHUKH, pa3MeinaTs nHpopMmaiuio B HTepHeTe.

* BBOJIUTh pE3Yy/IbTaThl M3MEPEHUU U Jpyrue LU(pOBbIE HaHHbIE AT HX OOpabOTKH, B TOM YHUCIE
CTaTMCTUYECKOW U BU3YyaIU3aLUH;

* IPOBOJIUTH KCIIEPUMEHTHI U UCCIEAOBAHUS B BUPTYaJIbHBIX JIAOOpATOPUSIX

BoinyckHUK noayuum 603MONCHOCHb HAYYUMbCL.

* 83AUMOOELCNBOBAMb 8 COYUATLHBIX CEMAX, pabomamo 6 cpynne Hao cooOueHueM (BUKU);

* yuacmeosams 6 popymax 8 COYyuaIbHbIX 00PA308aMmMeNbHbIX CeMAX,

* 83AUMOOELICMBOBANMb C NAPMHEPAMU C UCHOIb30BAHUEM 803MOJICHOCHel MumepHema.

* c030a8amb U 3aNOIHAMb PA3IUYHbIE ONpedeUment,;

* UCNOIL308AMb PA3IUYHBIE NPUEMBL NOUCKA UHGOpMayuu 6 Mnmepueme 6 x00e yueOHOU OesimeIbHOCMU.

* IPOBOOUMb eCMeCMBEHHO-HAYYHble U COYUATbHbIe UBMEPeHUs, 6800UMb pe3yIbmamyvl USMEpeHull U
opyeux yugposvix OaHHbIX U 00pabamvleamv UX, 6 MOM YUCIE CMAMUCTIUYECKU U C HOMOWbIO
BU3YATUZAYUU,

* QHATU3UPOBAMb PE3YTILIMAMbL C80Ell OESIMENLHOCMU U 3AMPAYUBAEMBLX PECYPCOS.

[InanupyeMble pe3y/ibTaThl peaju3aluu nporpamMmbl «OCHOBBI YUeOHO-HCCI1€10BATEIbCKON H
NMPOEKTHOM IeATEJILHOCTH» CPEACTBAMH MpeAMeTa XHMHU:

BoinmyckHUK HAy4UTCS:
* IUIAHUPOBATh U BBIMOJHATH Y4eOHOE HCCIEOBAaHME U YUYEOHBIM MPOEKT, UCIOJB3Yys 000pYyIOBaHHE,
MOJIEJIH, METOJIbI U MIPUEMBI, aJIEKBaTHBIE UCCIIEAYEMOM MpolIeme;
* BBIOMPATH U UCIIOIH30BATh METO/IBI, PEICBAHTHBIC pacCMAaTPUBAEMOM MpodIeMe;
* pacrio3HaBaThb U CTaBUTh BOIPOCHI, OTBETHl HAa KOTOPHIE MOTYT OBITH MOJTYYEHBI MYTEM HAYYHOTO
WCCJICIOBAHMS, OTOUpaTh aJIeKBAaTHBIE METOJbI HCCIEIOBaHUsA, (HOPMYIUPOBATh BBHITCKAIOIIHUE U3
MCCIIEJIOBAHUSI BHIBOJIBI;
* ICTIOJIb30BaTh TAaKUE€ €CTECTBEHHO-HAYYHBIE METONbI W TPUEMBI, KaK HaOJIOJeHUEe, MOCTAaHOBKA
npoOJIeMbl, BBIIBIKEHUE «XOpOIIEH THUMOTE3bl», DJKCIEPUMEHT, MOJEIHUPOBAHUE, HCIOIb30BaHUE
MaTeMaTUYECKUX MOJIeNieH, TEeOpPeTHUYeCKoe OOOCHOBAaHME, YCTAHOBJIEHHWE TPaHUIl NPUMEHHUMOCTH
MO/JIEJIH/TEOPHH;
* SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUs, UCIIOJIb30BATh SI3LIKOBHIE CPEJICTBA, aJIEKBATHHIE
o0cyxaemoit mpodieme;
* oTyIMYaTh (PAKTBI OT CYXKJICHWUW, MHCHUN W OIICHOK, KPUTHYECKH OTHOCHTHCS K CYXJICHHUSM, MHCHHSIM,
OIIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS;
* BUJICTh © KOMMCHTHPOBATh CBSI3b HAYYHOT'O 3HAHUS M IICHHOCTHBIX YCTAHOBOK, MOPAIBHBIX CYKICHUIN
MIPH MOJIYYE€HUH, PACIIPOCTPAHEHNUN U IPUMEHEHUH HAYIHOTO 3HAHUSI.
Buinyckuux nonyuum 603mMo#CHOCHb HAYYUMBCAL:
* CAMOCMOAMENbHO 3A0YMblAMb, NJIAHUPOBAMb U BbINOIHAMbL YueOHoe Ucciedo8anue, y4yeOuvili U
COYUANbHBI NPOEKM,
* UCNONIL308aMb 002A0KY, 03ApPeHUe, UHMYUYUIO,
* UCNONIL308AMb MAKUe ecmecmeeHHO-HayuHble MemoObl U NPUéMbl, KAk abcmpazuposanue om
APUBXO0AUUX (DAKIMOPO8, NPOBEPKA HA COBMECMUMOCTb C OPYUMU U3BECTNHBIMU (DaKmMamu;
* YeleHanpasieHHo U OCO3HAHHO pPA36UAMb C80U KOMMYHUKAMUBHbBIE CNOCOOHOCMU, 0C8AUBAMb HOBbIE
A3bIKOBbIE CPEOCBA,
* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCMb 34 O0OCMOBEPHOCMb NOJYYEHHbIX 3HAHUL, 3d Ka4ecmeo
8bINOJIHEHHO20 NPOEKmA.

Cucrema oOneHUBAaHUA B IIpeIMeTe XUMHA:
1. Ouenka yCcTHOro 0TBeTA.
OT1merka «5» :
- OTBET IIOJIHBIM U IIPABWIbHBIM Ha OCHOBAaHUU U3YYECHHBIX TEOPHUIA;
- MaTepuai U3JI0KEH B ONPEIECICHHON JIOTHYECKON MTOCIIE0BATEIbHOCTH, JINTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSTEIIbHBIN.



OTMeTKa «4» |
- OTBET IIOJIHBIM U IIPABWIbHBIM Ha CHOBAHUU U3YUYEHHBIX TEOPUIL;
- Marepual U3JI0KEH B ONPEIEICHHON JIOTUYECKOW MOCIEeN0BATEIbHOCTH, MPU 3TOM JOMYLIEHBI JIBE-TPU
HECYIIECTBCHHBIE OLTHOKH, HCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OTmerka «3» :
- OTBET IOJIHBIH, HO MPHU 3TOM JIONYIIEHA CYIIECTBEHHAs OINOKA WM OTBET HEIIOJIHBIHN, HECBS3HBIN.
OT1meTka «2»:
- MpU OTBETC OOHAPY)KCHO HEMOHMMAHHE YYaIAMCS OCHOBHOTO COJEp)KaHHs y4eOHOTO MaTepuasa WIH
JIOTIYIIIEHBI CYIIECTBEHHbBIE OIIMOKH, KOTOPBIC YUAIIHIICS HE MOXKET MCIPaBUTh IPU HABOSAIIUX BOMpOcax
y4HTENsA, OTCYTCTBUE OTBETA.
2. OneHka IKCNePUMEHTAIBHBIX YMeHHi. OlleHKa CTaBUTCS Ha OCHOBAaHUM HAOIIOJCHUS 33 YUalllUMUCS
Y TMCHhbMEHHOTO OTYETa 3a paboTy.

OT1merka «5»:
- paboTa BHITIOJHEHA IMOTHOCTHIO U MPABUIILHO, C/ETaHbl MPABHILHBIC HAOIIOICHUS U BBIBOIBI,
- DKCIEPUMEHT OCYIIECTBIICH IO IJIaHy C Y4ETOM TEXHUKH 0€30IaCHOCTHU U MpaBUi pabOTHI C BEHIECTBAMU
1 000pyIOBAaHUEM;
- TPOSIBICHBl OPraHU3AIOHHO - TPYIOBBIE YMEHHs, MOAIEPKUBAIOTCA YHCTOTa pabodyero mMecra H
MOPSIIOK (Ha CTOJIe, SKOHOMHO MCIIOIB3YIOTCSI PEaKTHBBI).

OtrmeTka «4» :
- paboTa BHITNIOJHEHA MPABWIBHO, CICIIaHbl TPABWIBHBIC HAOJIOJCHUS W BBIBOABI, HO IPU 3TOM
9KCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WM JOIMYIIEHBI HECYIIECTBEHHbIE OIIMOKHN B paboTe C BEIIeCTBAMU
1 000pY/IOBaHHEM.

OrmeTka «3»:
- paboTa BBHINOJIHEHA MPaBUJILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHas OmnOKa B

XO0Jle JKCHEpUMEHTa B OO0BACHEHMM, B O(GOpMIIEHMH padOThl, B COOJIOJAEHUU IPaBUJI TEXHUKH
0e30macHOCTH Ha PaboTe C BEIIECTBAMU M OOOPYIOBAHHEM, KOTOpas HCIPABISETCS IO TPEOOBAHUIO
YUUTENS.

OrmeTka «2»:
- JOmyileHbl aBe (M Oomee) CyIIECTBEHHbIE OIMMOKM B XOJ€: OKCIEPUMEHTa, B OOBSICHEHUU, B
obopmiieHHH paboOTh, B COOJIOJICHUM TMPABWJI TEXHUKH O€30MacHOCTH MpU paboTe ¢ BEIIeCTBAMH M
00opy/0oBaHNEM, KOTOpBIE YUAIIUICS HE MOXKET UCIIPABUTH JIaXe MO TPEOOBAHUIO YUUTETIS;
- paboTa He BBINOJIHEHA, Y YYalllerocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIE YMEHUS.
3. OuneHka yMeHMii pelIaTh pacueTHbIe 3aJa4H.
O1MmeTKa «5»:
- B JIOTMYECKOM PACCY>KJCHHH U PEIICHUU HET OIMNOOK, 3a/1aya pelieHa palMoHaIbHBIM CIIOCO00M;
OrmeTka «4»:
- B JIOTMYECKOM pAaCCYXJCHUM W pEIIeHHs HEeT CYIIECTBEHHBIX OIMMOOK, HO 3ajJaya pelieHa
HEepaIMoOHAIBHBIM CITIOCOOOM, WM IOMYIIEHO He 00siee IBYX HECYIIECTBEHHBIX OMUOOK.
Ormerka «3»:
- B JIOTHYECKOM PACCYXJICHHH HET CYIICCTBEHHBIX OIIMOOK, HO JOIYyIIeHa CYIIECTBEHHAs OIMMOKa B
MaTeMaTUYECKUX pacyeTax.
OT1mMmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OITUOKHU B JIOTHYECKOM PACCYXACHUH U PCEIICHHUH.
- OTCYTCTBHE OTBETA Ha 3aJaHUE.
4. OueHKa NMMCbMEHHbIX KOHTPOJIbHBIX PadoT.
O1mMmeTKka «5»:
OTBET MOJIHBIM U MPABUIBHBIN, BO3MO)KHA HECYIIECTBEHHAs OIIHOKa.
O1mMmeTka «4»:
OTBET HEMOJIHBIN WU TOMYIIeHO He Ooyiee ABYX HECYNIECTBEHHBIX OIIHOOK.
Ormerka «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJOBHHY, AOIYIIEHA OJHA CYIIECTBEHHAs OMMOKA W MPH ITOM
JIBE-TPH HECYIIECTBCHHBIC.
OTmeTka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIMOJIOBUHY WJIM COJEPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBIOJIHEHA.
[Ipu oreHKE BBIMOJHEHUS MHUCHbMEHHOW KOHTPOJIBHON pPabOThI HEOOXOIWMO YYHMTHIBATH TpPeOOBAHUS
eanHOro oporpaduIecKoro peKuma.



5. OneHka TecToBBIX padoT.

TecTpl, cocTofAIIME U3 MATH BOIPOCOB MOXHO HCIIONB30BaTh MOCIE M3YUYEHUsl KaXIOro MaTepuaia
(ypoka). Tect u3 10—15 BompocoB HCHONB3yeTCSA ISl MEPUOAUYECKOro KOHTposs. Tect uz 20—30
BOIIPOCOB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu orieHMBaHUM UCIIONIB3YETCS CIIEAYIOIas IIKaia: Jisl TeCTa U3 MSATH BOIIPOCOB
* HET OMMOOK — OIeHKa «5»;
* O7lHA OIIMOKA - OLEHKA «4»;
* JIBE OMIMOKN — OIIEHKA «3»;
* TPU OUIMOKH — OIIEHKA «2.
Just recta u3 30 BOpocoB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5;
* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBUIBLHBIX OTBETOB — OLIEHKA «3;
* MeHbIIe 12 MpaBUIbHBIX OTBETOB — OILICHKA «2».
6. Onenka npoekra.
[IpoekT oreHMBAETCS MO CACTYIOIIUM KPUTEPHUSIM:
* coOmroieHne TpeOOBaHUI K €ro 0(OpMIICHUIO;
* HEOOXOIMMOCTh M JOCTATOYHOCTD JUISI PACKPBITUS TEMBI IIPUBEICHHOM B TEKCTE MPOEKTa WH(POPMAIUH;
* YMEHHE 00y4aroIierocsi CB000HO U3JIaraTb OCHOBHBIE HJIEHU, OTPAKEHHBIE B TIPOCKTE;

* CIOCOOHOCTh 00YYAarOIIErocs MOHATh CYTh 33J]JaBAEMbIX YJICHAMH aTTECTAIMOHHON KOMHCCUU BOIIPOCOB U
chopmMynupoBaTh TOUHBIE OTBETHI HA HUX.



