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IHosicHuTeIbHAA 3aIIHCKA.
1. Ilepeuens HopmamusHviX 0OKYMEHMO8, UCNOTBLIYEMBIX 011 COCIMABIEHUA padoyell
npozpammol:
Pabouas nmporpamMMa o XMMUH JIJIsl OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE:
@OyHIaMEHTATBHOTO SAJpa COJEpXKaHWs o0mero oOpa3oBaHUS M B COOTBETCTBUU C
[CocynapcTBeHHBIM CTaHIapTOM 001ero oopaszoanus (npuka3 MwunoOpHayku Poccun ot
17.12.2010  Ne 1897 «0O6  yrBepxkaeHuun  DenmepanbHOr0  rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApPTa OCHOBHOIO oOmiero oOpaszoBanusi» (B pen. llpukazos
MunoOpuayku Poccun ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577));
®denepanbHoro 3akoHa ot 29 nekabps 2012 roma, Ne273 (denepanbHbiii 3ak0H  «O0
obpaszoBanuu B P®» ¢ M3MEHEHUSAMH U JONOJHEHUAMH, B penakiiuu ot 08.12.20r.);
TpeboBanuii K pe3yiapTaTaM OCHOBHOTO 00mIero o0Opa3oBaHHS, IPEACTABICHHBIX B
denepaTbHOM TOCYJApCTBEHHOM 00pa30BaTeNbHOM CTaHIApTe oOImero oOpa3oBaHUs
BTOPOTO TOKOJIEHUS. B Hell Takke YYHUTHIBAIOTCA HIEU DPa3BUTUS U (HOPMUPOBAHUA
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHIA JIs1 OCHOBHOI'O 00IIEro 00pa3oBaHus;
IloctanoBnenne [7MaBHOrO roCyIapCTBEHHOIO  CaHUTApHOro Bpada Poccuiickon
O®eneparnun ot 28.09.2020 Ne 28 "O6 yrBepkaenuu canutapusix npasui CII 2.4. 3648-20
"CaHUTapHO-3MTHIEMHOJIOTHIECKHIE TPEOOBAHMS K OpPTraHU3aIHAM BOCIIUTAHUS U O0Y4EHUS,
OT/IbIXa M 03JI0pPOBJICHUs ieTel U Mostoaexu" (3apeructpupoan 18.12.2020 Ne 61573);
[Tpuka3 Munucrepctsa npocsemienus Poccuiickoit ®enepanuu ot 20 mas 2020 r. N 254
"O0 ytBepxkAeHUU (DenepaTbHOTO MEePEeUHsl Y4EOHUKOB, NOMYIIEHHBIX K HCIOJIH30BAHUIO
Opy  peanu3alud HMMEIONUX TOCYAapCTBEHHYIO aKKpeAUTAIMilo 00pa30oBaTeIbHBIX
IporpaMM HavallbHOTO O0O0IIero, OCHOBHOTO OOIIEero, cpeaHero oomero oOpa3oBaHUs
OpraHU3alMsIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO AEATEIBHOCTD
VYcraBa oOpaszoBarensHoro yupexaeHus I'bOY OOIL Ne6,

[Tonoxenus o paboueit nporpamme, pazpadoranaoro B [bOY OO Ne6;

2. Illenu obyuenusn c yuemom cneyugpuxu yuedonozo npeomema
OCHOBHBIE Yenu N3y4eHUs XUMUU HallpaBJIeHbI:
Ha 0c8oeHue 8adxcHeliuux 3Hanuil 00 OCHOBHBIX TIOHATHUSAX U 3aKOHAX XUMHH, XUMUYECKOU
CHUMBOJIUKE;
Ha o61adenue yMeHusMu HaOIIONAaTh XUMHYECKHUE SBIIEHUS, MPOBOAUTH XUMHUYECKHM
DKCIIEPUMEHT, MPOU3BOJUTH pAcueThl HA OCHOBE XUMHYECKHX (OpPMYNT BEIIECTB H

YPaBHEHUN XUMUYECKUX PEAKLUN;
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® Ha pazsumue TO3HABATEIBHBIX HMHTEPECOB M HMHTEJUICKTYAIBHBIX CIOCOOHOCTEH B
npouecce MPOBEACHUSI XUMUYECKOTO 3KCIEPUMEHTa, CAMOCTOATEIbHOrO MPUOOpETeHUS
3HAHWI B COOTBETCTBUU C BOSHUKAIONIMMH KU3HEHHBIMH MTOTPEOHOCTSIMH;

® Ha gocnumaHue OTHOIICHUS K XUMHH KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeTI0BEYECKON KYIbTYPHI;

® Ha npumMeHeHue NOJYYEeHHbIX 3HAHUU U YMeHull U1 Oe30IacCHOTO HCIIOIb30BAHMSI BEIIECTB
U MaTepUAIOB B OBITY, CETLCKOM XO3SHUCTBE M HA MPOU3BOJICTBE, PEIICHUS MPAKTHUUECKUX
3a/1a4 B IMOBCEIHEBHOW KWU3HH, MPETYNPEKIACHUS SBJICHUM, HAHOCSIIUX BPEJ 3/10POBBIO

YCJIOBEKA U OKPYKaroIICE CPEac.

3. Oowan xapakmepucmuka y4eoHo20 npeomema.

B conmepxaHuM JaHHOTO Kypca MpPECTaBICHbl OCHOBOIOJArAIOUIME  TCOPETHUYCCKUE
CBEIICHUS 110 XMMHH, BKJIIOYAIONIME HW3yYEHHE COCTaBa M CTPOCHHUS BEILIECTB, 3aBUCHMOCTH HX
CBOMCTB OT CTPOCHHS, UCCJIEIOBAHHE 3aKOHOMEPHOCTEH XMMHYECKUX MPEBPAIICHHH W IyTei
YIpaBJICHUA HMU B LCJIAX IMMOJTYYCHUA BEUICCTB, MaTCPUAJIOB, SOHCPI'UH.

ConeprkaHue yd4eOHOTO MpeaIMeTa BKIIOYAET CBEICHHUS O HEOPIraHWYECKHUX BEIIECTBAX, UX
CTPOCHHMH U CBOMCTBAX, a TAK)KE€ XUMHUYCCKHUX IMPOIIECCax, MPOTEKAIOIIMX B OKPYKAIOIIEM MHUPE.
Hawubornee crnoxHbie 37eMeHThl DyHIaMEHTAIBHOTO Sapa COACpKaHHs o0IIero o0pa3oBaHus MO
XUMUH, TaKHE, KaK OCHOBBI OPTaHMYECKOW M MPOMBIIIICHHOW XWMHH, IIEPEHECEHBI B IIPOIPAMMY
cpenHel (IMoTHOM) 00pa30BaTEIbHOMN IIIKOJIBI.

TeopeTnueckyr0 OCHOBY M3ydYeHHs] HEOPraHMUYECKOW XHWMHUHM COCTAaBJISIET AaTOMHO-
MOJICKYJISIPHOE YYCHHUE, TMEePHOAMYSCKUI 3aKOH, C KPaTKMMH CBEIACHUSMHU O CTPOCHHH aTOMOB,
BUIaxX XUMHAYECKOMI CBsA3H, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHUYCCKUX peaKHHﬁ.

B HU3YUYCHUNU KypCa 3HAUUTCIIbHAd POJib OTBOAUTCA XHUMHYECKOMY OKCIICPHUMCHTY:
MPOBE/ICHUIO MPAKTHYECKUX U JTAOOPATOPHBIX Pa0OT M ONMMCAHHMIO UX PE3YJIbTATOB; COOJIFOICHUIO
HOPM M TIPABUJI MTOBEJICHHUS B XUMHUYECKHX JTA00PATOPHUSIX.

B kadectBe HEHHOCTHBIX OPHUCHTHPOB XHUMUUYCCKOTO O6p330BaHI/I$[ BBICTYIIAIOT 06’BGKTI)I,
U3y4aeMble B Kypce XMMHHU, K KOTOPbIM y o0ydarouuxcs GopMUpYETCsl LIEHHOCTHOE OTHOILIEHUE.
[lpu 3TOM BemylIyl0 pOJb WIPAIOT TO3HABATEIbHBIC IICHHOCTH, TaK KaK JaHHBINH Y4eOHBIH
npeMeT BXOJUT B TPYIIYy MPEIMETOB I[03HABATEIIBHOTO IIMKJIA, TJaBHAs IEIb KOTOPBIX
3aKIIF0YAETCSA B U3YYEHUU NIPUPOBI.

OCHOBY NO3HABAMENbHBIX UEHHOCHIEH OCTABISIIOT HAay4YHbIC 3HAHUS, HAYYHBIC METO/IbI
no3HaHus. Ilo3HaBaTeNnbHBIC IIEHHOCTHBIC OPHEHTAIMH, (HOPMUpPYEMbIC B TPOIECCE H3yUYCHHS
XUMHH, TIPOSIBIISIIOTCS B IPU3HAHUU:

L4 I_[CHHOCTI/I HAayY4YHOI'O 3HaHU4, I'O HpaKTquCKOﬁ SHAYUMOCTH, DOCTOBCPHOCTHU,



e [[eHHOCTH XMMHUUYECKUX METOJOB UCCIEAOBAHUS KUBOW U HEXKUBOU MMPUPOJIBL;
Pa3BuTre mno3HaBaTENbHBIX LIEHHOCTHBIX OPHUEHTALMM  COAEPKAHUA Kypca XMMHHM IO3BOJSET
c(opMHpOBATE:!
e VYBaXUTEIbHOE OTHOIICHHUE K CO3UIATEIIbHON, TBOPUECKON EATEIbHOCTH,
e [lonumanue HEOOXOAUMOCTH 3I0POBOT0 00pa3a KU3HH;
o TloTpebnsaTh B 6€3yCIOBHOM BBIMTOJTHCHHUH MTPABUII 0€30IIaCHOTO MCIIOJIb30BaHUS BEIIECTB B
MIOBCEHEBHOM KU3HU;
e (Co3zHartenbHbBIN BEIOOP Oyaymiel mpodecCuoOHAIBHOM EeATeTbHOCTH.
Kypc xumun ob6iagaer BO3MOXKHOCTAMU AJii (YOPMUPOBAHUSI KOMMYHUKAMUGHBIX UEHHOCHEI,
OCHOBY KOTOPBIX COCTaBJISIOT TMPOIECC OOMICHHs, TpaMoTHas peyb. KoMMyHHKaTHBHBIC
[IEHHOCTHBIC OPUEHTAIIUH Kypca CIIOCOOCTBYIOT:
e [IpaBunbHOMY HCIIOIB30BAHUIO XUMHYECKON TEPMUHOIOTUN CUMBOJIUKH;
e Pa3BuTHIO NOTPEOHOCTH BECTU IUAJIOT, BBICIYIINBATh MHEHUE OMIOHEHTA, Y4aCTBOBATh B
JIMCKYCCHUU;
e Pa3BuTHIO yMEHHUSI OTKPBITO BBIpAaXaTh M aPTYMEHTUPOBAHO OTCTAaWBATh CBOIO TOYKY

3pEHUSL.

4. Obwan xapakmepucmuka yueoHoz0 npoyecca.

OcHogHble mexnonocuu 00yuenus:

[Iporpamma kypca «XuUMHUM» [IOCTpOE€HAa HAa OCHOBE CHHpPaIbHOW  MOJEIH,
MpelycCMaTPUBAIOIICH MOCTETIEHHOE Pa3BUTHE U YTIyOJIeHHE TEOPETHUECKUX MPEACTaBICHUIN MpH
JUHENHOM O3HAKOMJIEHUHU C YMIUPUUYECKUM MaTepuaioM

Tectbl, caMmocTosTENbHBIE pab0Ta, KOHTPOJIbHBIE pA0OTHI, YCTHBIHN OIPOC, 3aIIMTa IPOEKTA.

[Tpeobnanaronumu hopMamMu TeKymero KOHTpoJiss Y Y]l SBISIOTCS CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PAOOTHI, pa3NuYHbIE TECTOBBIE (OpMbI KOHTpoIsA. [IpoMexyTouHas aTTecTamus
MPOBOAMTCS COTJIACHO JIOKAILHOMY aKTy 00pa30BaTENbHOTO YUpexAeHUS B (hOpME KOHTPOIbHBIX
paboT, 3a4€THBIN YpOK — B pOopMeE TECTUPOBAHUS — B KOHIIE I'0J1a.

ConepsxaHue TMporpaMMbl HOCUT pPa3BUBAIONIMIN XapakTep. s opraHuszanuu mpoiiecca
O0y4YeHMsI HCIIOJIb3YIOTCS OCHOBHBIE TEXHOJIOTUM OOy4YEHMS:JIMYHOCTHO-OPUEHTHPOBAHHBIE
TEXHOJIOTMHM, WHTEPAKTUBHBIE TEXHOJOTUHU, HUCCIEIOBATEIbCKUE METOJIbI, MPOEKTHBIE METOMbI,
UTPOBBIE TEXHOJIOTHH, KEWC METO.

Jlozuueckue ceasu npedmema «Xumusa» ¢ ocmaibHuIMU npeomemamu yqeﬁuozo naana:



B nporpamMMe yuuThIBaeTCS peannsanus MeKNpeaAMeTHBIX CBs3ei ¢ KypcoMm ¢usuku (7
KJ1acc) 1 6uonoruu (6-7 Kiacchl), TIe AaeTCs 3HAKOMCTBO CO CTPOSHUEM aTOMa, XUMUYIECKOU
opraHu3aleil KJIeTKU U IpolieccaMy 0OMeHa BEIEeCTB.

[InanupoBaHue BKIIIOUACT pPEATU3AIMI0 MEXKIPEIMETHBIX CBA3CH XUMHHM C KypCaMHu:

¢buzuku, 6uonoruu, reorpaduu, SKOJIOTUU B COOTBETCTBYIOUIMX TeMaX ypokoB B 8 — 9

KJ1acce.
IKOJIOTHUS duszuka ouoJiorust reorpagus

Xemohobusi, Ctpoenue aroma | XuMHuueckas MecrtopoxaeHus

xeMopuIus. (sizpo, OpraHM3alnusl  KJIETKH | IOJE3HBIX MCKOIIaEMBbIX

Pewenne AIIEKTPOHBI). (oprannueckue MHpa, peTUOHA, CTPAHBI.

rJ100aNbHBIX Baxneiimue BEILIECTBA, MUHEPAJbl, | YCIOBUS  CpElbl, IOYBHI,

PErMOHAJIbHBIX, OTKPBITHS B | KIIETYATKa). atMocdepa, ruapocdepa.

JIOKaJIbHBIX ¢du3uke. OOMeH BelIecTB. MunepansHoOe u

npooiieM. DNEeKTPOHHBIH, Karanu3.®@otocuHTe3. | OpraHMyYecKoe ChIPhE.

be3zorxonneie aTOMHO-CHJIOBOU Yenosek U | XUMHUYECKas

TEXHOJIOTHH. MHUKPOCKOIIBI. OKpy’Karolas cpeja. MIPOMBILIIIEHHOCTb

Oxpana S nepHbIil peakTop. (MeTaimyprusi,

atMocdepsl, Cwiibl B mpupoje. HedTenepepaboTKa,

ruapocdepsl, nepepaboTka rasa, YrIus,

MIOYBBI, XUMUYECKUE TUAPOMETAILTYPTrus,

3arpsi3HEHUsI. MIPOU3BOJICTBO
MUHEPAJBHBIX YA00peHuH,
MaIIMHOCTPOEHHE)

S, Onucanue yeHHOCMHBIX OPUEHMUPOE COOEPHCAHUA YUEOHO20 NPpeomema

«Xumusa»
Jlnst co3HATeNbHOTO OCBOCHUSA MpeaMeTa «XHUMHs» B IIKOJBHBINA KypC BKIIIOUEHBI 00s3aTeNbHbBIE
KOMIIOHEHTHI COACPKAHHSI COBPEMEHHOT'O XMMHUECKOTO 00Pa30BaHMUS:
1. xumuuecxue sHanusi (TEOPETHUYECKHE, METOMOIOTUIECKHE, TPUKIIAIHBIC, OMUCATEIbHBIE —
SI3BIK HAYKH, aKCUOJIOTHIECCKHE, NCTOPUICCKHUE H JIP.);
2. pasnuuHvle ymenus, Hasviku (001IeydeOHbIe U crielupUIECKUe 10 XUMHUN );
3. yeHnHocmuble omuouienus (K XUMUH, KU3HU, IPUPOJIe, 0Opa30BAHUIO U T. 1.);
4. onvlm npoOyKmueHou OesimenbHOCMU PA3HOTO XapaKTepa, 0O0CCIEeUMBAIONINN pa3BUTHE
MOTHBOB, WHTEJUIEKTa, CIIOCOOHOCTEH K camMopealHm3aliil M JPYTHX CBOWCTB JIMYHOCTH

YUYCHUKA,




5. kmouesvle u yueOHO-XuMudecKue KOMnemeHyuu.

B kauectBe yennocmuwix opueHmupos XUMUYECKOr0 0Opa30BaHUsS BBICTYHNAIOT OOBEKTHI,
U3y4aeMble B Kypce XMMHHU, K KOTOPBIM y 00y4aromumxcsi (GOpMUpPYETCsl LIEHHOCTHOE OTHOIICHHUE.
[lpm 5TOM BeEAymIIyI0 POJb WIPAIOT IIO3HABATENBHBIC HEHHOCTH, TaK KaK MaHHBIA YydeOHBIN
OpeAMEeT BXOJWT B TPYHIYy IPEIMETOB II03HABATENFHOIO IIMKJIA, IJIABHAs Ielb KOTOPBIX
3aKJII0YACTCI B U3YYECHUHU IIPUPOIEL.

OCHOBY nosHasamenbHuiX YeHHOcmell COCTABISIOT HAay4yHbIE 3HAHUS, HAyYHbIE METOJBI
no3Hanus. Ilo3HaBarenpHBIE IIEHHOCTHBIE OpPHEHTAlMH, (OpMHUpyeMBble B TpoLecce H3yYCHUs
XUMUH, TPOSIBIISIIOTCS B IPU3HAHUH:

® IICHHOCTH HayYHOTO 3HAHUS, €ro MPAKTUIECKON 3HAYMMOCTH, JOCTOBEPHOCTH;

® IICHHOCTH XMMHYECKHX METO/OB HCCIICIOBAHUS KUBON U HEKHUBOI MTPUPO/IBL.

Pa3BuTre mO3HABAaTENBHBIX IEHHOCTHBIX OPHEHTAIMH COJCp)KaHHS Kypca XUMHHU II03BOJISET
c(opMHUpPOBATH:

® YBAXUTEIHHOE OTHOLICHUE K CO3UIATEIbHON, TBOPUECKON ESTEIBHOCTH;

® TIOHMMaHHE HEOOXOANMOCTH 3JJOPOBOTO 00pa3a KHU3HHU;

¢ T0TpeOHOCTH B OE3yCIOBHOM BBIIIOJHEHUH MPAaBHUI OE30IaCHOIO MCIOIb30BAHUS BEIIECTB

B TIOBCETHEBHOM KU3HU;

e CO3HATEeNbHBIN BBIOOP Oymymie npoheccnoHaNIbHON AESATEILHOCTH.

Kypc xumun o0nagaer BO3MOKHOCTSMH 1151 (GOPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCHell,
OCHOBY KOTOPBIX COCTAaBIIIIOT TpoIlecC OOIICHUs, TpaMOTHas pedyb. KoMMyHUKaTHBHBIE
IIEHHOCTHBIE OPHEHTALNH Kypca CIOCOOCTBYIOT:

¢ [IPpaBHUJIbHOMY HCIIOJIB30BAHUIO XUMHYECKOHN TECPMHUHOJIOTUHU U CUMBOJIMKU;

® Da3BUTHIO NOTPEOHOCTH BECTH JUAJIOT, BBICIYIIMBATh MHEHHE ONIIOHEHTA, Y4acTBOBATh B

JIUCKYCCUU,

® Pa3BUTHIO YMCHUSA OTKPBITO BBIPpAXAaTb W APryMCHTHUPOBAHO OTCTaMBATHL CBOIO TOYKY

3pEHUSL.

6. Pezynomamuol océoenus yueono2o npeomema «Xumusy».
N3yyenne XMMHUM B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTh JOCTHYb CIECIYIOLIUX PE3YJIbTATOB B
HaIlpaBJICHUHN JIMYHOCTHOI'O PA3BUTHS:
® BOCIIMTAaHUE POCCUMCKON Ipa)KTaHCKOW MIEHTUYHOCTHU: MaTPUOTU3MA, JIFOOBH U YBAXKEHHIO

k OTeuecTBy, 4yBCTBa FOPJIOCTH 32 CBOXO PonMHY, 32 pOCCHICKYIO XUMHYECKYIO HayKYy;



(dbopmMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHsSL HAayKM M OOLIECTBEHHOW IPAKTHKH, a TAKKE COLUAIBHOMY, KYJIbTYPHOMY,
S3BIKOBOMY U JTyXOBHOMY MHOT'000Pa3HI0 COBPEMEHHOT'O MHPA;

(GopMHpOBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTU U CIIOCOOHOCTH K
CaMOpPAa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHUIO W TMO3HAHUIO,
BBIOOpY TpoGMIBHOTO 00pa3oBaHusT Ha OCHOBE HMH(OpPMAIMK O CYIIECTBYIOLINX
npodeccusx M JUYHBIX MPO(PECCHOHANBHBIX HPEANOYTEHUH, OCOZHAHHOMY IMOCTPOEHHIO
UH/MBUYaJIbHOW 00pa30BaTeNbHON TPAEKTOPUU C YYETOM YCTOMYMBBIX MO3HABATEIbHBIX
UHTEPECOB;

(dopMHpOBaHHE KOMMYHMKAaTHMBHOM KOMIIETEHTHOCTH B 0Opa3oBaTeIbHOM, OOIIECTBEHHO
M0JIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPYECKON M IPYTUX BUIAX JIEATEIbHOCTH;
(dopMHpOBaHHE TOHUMAHUS HEHHOCTH 3/I0pPOBOIr0 M 0e30macHoro oopasa KU3HHU; YCBOCHUE
IPaBWJI MHAUBUAYAJIBHOTO M KOJIJIEKTUBHOTO O€30I1aCHOTO IMOBEJCHHS B UpE3BbIYalHBIX
CUTYalUSX, YTPOXKAIOLUIUX KU3HU U 3T0POBBIO JIIOJICH;

¢dopmMupoBaHUE MMO3HABATENBHON UM WH(POPMALMOHHON KYIBTYPHI, B TOM YHCJIE Pa3BUTHE
HaBBIKOB CaMOCTOATEJIbHOM paboOThl ¢ y4eOHBIMM MOCOOMSAMM, KHUIaMM, JOCTYIHBIMHU
MHCTPYMEHTAMHU M TEXHUYECKUMU CpeCTBaMU UH()OPMAIIMOHHBIX TEXHOJIOTHIA;
(bopMHpOBaHHE OCHOB 3KOJIOTMYECKOI'0 CO3HAHMS HAa OCHOBE NMPU3HAHMS LIECHHOCTU >KU3HU
BO BceX €€ MPOSABICHUIX M HEOOXOAUMOCTH OTBETCTBEHHOrO, OEpPEKHOI'0 OTHOLICHMS K
OKpYKarolleH cpese;

pa3BUTHE TOTOBHOCTH K PELICHHIO TBOPYECKUX 3aJad, YMEHMs HAXOAUTH aJEKBATHBIC
CrocoObl MOBEJEHUS U B3aUMOJICHCTBUS C apTHEPaMH BO BpeMsl yueOHOU U BHEyueOHOMI
JeSITEIbHOCTH, CHOCOOHOCTH OLEHUBaTh MpOOJEMHBbIE CHUTyallMd M ONEPaTUBHO
IIPUHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3IMYHBIX MPOMYKTHUBHBIX BHAAX JEATEIBHOCTH

(yqe6Ha${ ITOHUCKOBO-HUCCJIICA0BATCIbCKAA, KJ'IY6H3.5I, IIPOCKTHAadA, KPY>KKOBas U T. II. )

MeranpeaMeTHbIMH  pe3ylbTaTaMUd OCBOEHHS OCHOBHOM 0Opa3oBaTelbHOM MporpamMmbl

OCHOBHOTO 00I1IeT0 00pa30BaHMUS SBISIOTCS:

OBJIAJICHUEC HABBIKAMH CAMOCTOSTEIHHOIO MPUOOPETCHUS HOBBIX 3HAHWW, OpPTaHHU3AINH
yueOHOI NesTeNbHOCTH, TOUCKA CPEICTB €€ OCYIIECTBICHUS;

YMEHHE TUIAHUPOBATh MYTH JOCTIIKEHHS IEJed Ha OCHOBE CAMOCTOSTEIBLHOTO aHalln3a
YCIIOBUH M CPEACTB MX JOCTHIKEHUS, BBIICNIATH albTEPHATUBHBIE CIIOCOOBI JOCTHKECHHS
nenu U BbIOMpaTh Hambosee 3((EKTHBHBIA CHOCOO, OCYHIECTBIATH IMO3HABATEIHHYIO

pedIieKCHIo B OTHOIIEHUH JAEUCTBUN MO PEIIEHNI0 YUeOHBIX U MO3HABATEIbHBIX 3aa4;



YMEHUE TOHHMAaTh MpoOJeMy, CTaBUTh BOIPOCHL, BBIABUIAaTh THUIIOTE3Y, JaBaThb
OIpe/ieIEHNe MOHATUAM, KIAaCCHU(PUUUPOBaTh, CTPYKTYpUPOBaTb MaTepuall, NPOBOAUTH
OKCIIEPUMEHTHI, apryMEHTUPOBaTh COOCTBEHHYIO IMO3UIHIO, (POPMYIHPOBATH BBIBOJBI U
3aKJIF0YEHUS;

YMEHHME COOTHOCUTH CBOM JEWUCTBHSA C IUIAHUPYEMBIMHM pPE3YJIbTaTaMH, OCYILIECTBIISTH
KOHTPOJIb CBOEH AEATEIbHOCTU B ITPOLIECCE TOCTHIKEHUS PE3YIbTaTa, ONPEENIATH CIIOCOOBI
JeHCcTBUH B paMKax MNPENJIOKEHHBIX YCIOBUH M TpeOOBaHWH, KOPPEKTHPOBATh CBOU
JIeMCTBUS B COOTBETCTBUU C U3MEHSIOLIEICS CUTYaIHeH;

(GopMHpOBaHUE U PAa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJIb30BAHUSA UHCTPYMEHTOB U
TEXHUYECKUX CPEACTB MH()OPMAIMOHHBIX TEXHOJOIMH (KOMIBIOTEPOB M MPOTrPAMMHOIO
o0OecrieyeHHss) Kak HHCTPYMEHTAJIBHO OCHOBBI  pa3BUTHS KOMMYHHMKAaTHUBHBIX U
MI03HABATEJIbHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUN;

YMEHME CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJEIU U CXEMBbI
JUIs pelIeHns: y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

YMEHHE W3BJIEKaTh WHPOPMALMIO W3 PA3NIUYHBIX HCTOYHUKOB (BKJIIOYAs CpEICTBA
MaccoBOW MH(pOpPMALUU, KOMIAKT-IUCKH Y4eOHOro Ha3HauyeHMs, pecypcbl MHTepHeTa),
CBOOOJIHO II0JIb30BaThCsl CIIPABOYHOI JIMTEpaTypod, B TOM 4YHCIE M Ha 3JIEKTPOHHBIX
HOCUTENSX, COONI0AaTh HOPMbI UH(POPMALIMOHHON N30HUPaTENbHOCTH, ITUKH;

YMEHUE Ha IpPaKTHKE I0Jb30BaTbC OCHOBHBIMU JIOTMYECKUMHU IPHEMaMH, METOAaMHU
HaOJII0/IeHUs, MOJICJIMPOBAHUSL, OOBSCHEHUS, pEIICHUs TPO0JIeM, TPOrHO3UPOBAHMS U JIP.;
YMEHHME OpPTaHHU30BBIBATh CBOIO JKM3Hb B COOTBETCTBUM C INPEACTABICHUAMH O 310POBOM
oOpa3e >XM3HM, MpaBaXx W OOSA3aHHOCTSX Tpa)<IaHWHA, IIEHHOCTSAX OBITUS, KYJIbTYpHl U
COIIMATBHOTO B3aNMOICHCTBHS;

YMEHHE BBINIOJIHATH IO3HABATEIbHBIE U IPAKTUUECKUE 3a/IaHUS, B TOM YHCJIE TPOEKTHBIE;

YMEHHME CAMOCTOSITEIbHO M apryMEHTHPOBAHO OIIEHMBATh CBOM JIEHCTBUS U JEHCTBUS
OJIHOKJIAaCCHUKOB, COJEpXkKaTeIbHO OOOCHOBBIBasi NPAaBUIBHOCTh WM OIIMOOYHOCTH
pesyibTata U crnocoba JelcTBUs, aJeKBaTHO OLIEHMBATh OOBEKTUBHYIO TPYIHOCTh Kak
Mepy (aKTUYEeCKOTO WM MPEAINojaraeMoro pacxoja pecypcoB Ha pellleHHe 3ajaud, a
TaK)K€ CBOM BO3MOKHOCTH B JIOCTH>KEHUU 1I€JIN ONPEAETIEHHON CI0XKHOCTH;

yMeHue paboTath B rpynie — 3pPeKTUBHO COTPYIHUYATh U B3aUMOJICHICTBOBATh HAa OCHOBE
KOOpJMHAIIMM DPA3JIMYHBIX TMO3UIUN MPHU BBIPAOOTKE OOIIEro perieHuss B COBMECTHOM
NEeSTeNIbHOCTH; CIyIIaTh HapTHepa, GOopMyIupOBaTh M apryMEHTHPOBAaTh CBOE MHEHMHE,
KOPPEKTHO OTCTauBaTh CBOIO IMO3ULMI0 U KOOPAMHHUPOBATH €€ C MO3ULMU NapTHEPOB, B

TOM YHUCJIC B CUTyallUu CTOJIKHOBCHUS HHTCPCCOB;



NPOAYKTHBHO pa3pemarb KOH(QJIUKTH HAa OCHOBE ydeTa MHTEPECOB M IMO3UIMHA BCEX €ro

Y4aCTHUKOB, TIOUCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3peiieHus] KOHPIUKTOB.

IIpeameTHbIMU pe3yjbTaTaMu ocBoeHUss OCHOBHOM 00pa30BaTENbHON MPOrpaMMBbl OCHOBHOTO

0011er0 00pa30BaHUS SBIISIOTCS:

¢dopmMHpoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTH3MPOBAHHBIX MPEACTABICHUI O BEIIECTBAX,
UX TNPEBPALLIEHUAX U MPAKTUUYECKOM IPUMEHEHUU; OBJIAJCHUE MTOHATUIHBIM anmapaToM U
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

OCO3HaHHE OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMHYECKOW HAyKM Kak o00jacTu
COBPEMEHHOI'0  €CTECTBO3HAHMs, XMMUYECKMX  IPEBpALICHUH  OpPraHUYecKux u
HEOPraHMYECKUX BELIECTB KaK OCHOBbl MHOTHX SIBJICHMH >KUBOW M HEXHUBOH IPUPOABI;
yriayOieHne npeCcTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MHUPA;

OBJIQ/ICHUE OCHOBAaMHM XHMHUYECKOM TI'PaMOTHOCTU: CIIOCOOHOCTBbIO aHAJIM3UPOBaTh U
OOBEKTUBHO OIICHMBAaTh >KM3HEHHBbIE CHUTYyallMM, CBSI3aHHbIE C XUMHEH, HaBbIKAMU
Oe30macHOro oOpaleHusi ¢ BELIeCTBAMH, HCIOJb3YEMBbIMH B IIOBCEJIHEBHON JKU3HU;
YMEHHUEM aHAJIU3UPOBaTh U MJIAHUPOBATH HKOJOTMUECKH Oe30I1acHOE MOBEJCHUE B LIEJSIX
cOeperkeHMs 310pOBbs U OKPY’KaIOIIel Cpeabl;

dopMHpoBaHHE YMEHUH YyCTaHaBIMBAaTh CBS3M MEXAY pealbHO HaOII01aeMbIMU
XUMHUYECKMMHU SIBICHUSMU U IPOLIECCAaMH, MPOUCXOAAIIMMU B MUKPOMHpPE, OOBICHSITH
IPUYMHB MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh MX CBOMICTB OT COCTaBa U CTPOCHHS, a
TaKXe 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB OT UX CBOMCTB;

NPUOOpPETEHUsI ONbITa HCIIOJIB30BAHMUS PA3JIMYHBIX METOJOB H3Y4YEHMsI BEIIECTB;
HaOMIOZEHUsT 3a MX TMPEBPALICHUSMU TPU TPOBEJCHUM HECIOXKHBIX XHUMHUYECKHX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHUS U PUOOPOB;

YMEHHME OKa3bIBaTh IIEPBYIO IIOMOIIb IPU OTPABIECHUSAX, OXKOrax M JAPYruX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 00OPYAOBaHUEM;

OBJIQJICHUE TpueMamMu paboTel ¢  HMHQOpPMAIME  XMMHUYECKOTO  COJep KaHus,
IIpeJICTaBICHHOM B pa3Ho Gopme (B BUAE TeKCTa, hopmyi, rpa@uKoB, TAOTUYHBIX JaHHBIX,
cxeM, (oTorpaduii u ap.)

CO3/laHME€ OCHOBBI JUIsI (OPMHPOBAaHUS HHTEpPECca K pPACHIMPEHHI0 M YIIyOJICHUIO
XUMHUYECKHX 3HaHMM M BbIOOpA XMMHUU Kak MPOQMIBHOTO IMpeAMeTa MpHU IMepexojae Ha
CTYIEHb Cpe/iHero (TMOJIHOro) obiiero oopazoBaHus, a B JalbHEHIIEM U B KauecTBe c(hepbl

cBOE MpodecCHOHANBHOMN IeATeIbHOCTH;



e (opMupoBaHHE MTPEICTABICHUNA O 3HAUEHUH XUMUYECKON HAYKU B PELICHUH COBPEMEHHBIX
JKOJIOTUYECKUX MpoOjeM, B TOM YHCIE€ B MPEJOTBpPAIlEHMM TEXHOTCHHBIX H

IKOJIOTHYECKUX KaTacTpod.

Mecmo yueonozo npeomema «Xumusy 6 yueOHOM niawe.

CtpyKTypH3aius IpeCTaBICHHON MPOrpaMMbl M Y4€OHUKOB OCYIIECTBIICHA B COOTBETCTBHH C
bazucHbiM y4ueOHbpIM TuTaHOM. DenepanbHbIi 0a3MCHBIA YYEOHBIM TUIaH IS 00pa30BaTEIbHBIX
yupexaeHuii Poccuiickoit ®eneparuu orBomuT 136 uacoB A  00s3aTENBHOTO M3y4YEHUS
yaeOHOTro mpeaMeTa «XUMHUs» Ha dTare OCHOBHOTO O0IIero 00pa3oBaHus 1O JIBa Y4eOHBIX yaca B
Heaeno B 8 u 9 xiraccax.

8 ximacc — 68 gacos

9 xnacc — 68 yacoB

[TpenmeT «XUMUs» OTHOCHTCS K €CTBEHHO-HAYYHOH 00J1aCTH HayK.

Onucanue yueoH0-mMemoouuecKko2o u MamepuanbHo-mexHu4ecKkozo obecneuenus
obpazoeamenvHo20 npoyecca
Cocmag yueono-memoouuecko2o KOMnieKma:
e Pymsutuc I'.E. Xumus: 8 kin.: yue0. ans obmeobpazonat. Yupexnaenuit / I'.E. Pynsuruc,
O@.I'. ®enbaman. — M.: [IpocselieHue.
e Xumus: 8 KJI.: 3JEKTPOHHOE MPHUIIOKEHNE K YUCOHUKY.
e Pymuruc I''E. Xumus: 9 ki.: yue6. s obumeodpaszosar. Yupexaenuii / I'.E. Pynsuruc,
@.I'. denbaman. — M.: [IpocsemieHue.
e  Xumus: 9 KII.: 3JIEKTPOHHOE MPUIIOKEHHE K yUEOHUKY.
e T'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nunus yae6uuxos I'.E. Pynsutuca,
@.I'. Genpamana. 8-9 kmacesl/ H.H. I'apa. — M.: IIpocsermienue.
Cnucok numepamypul 014 yUaumjuxcsa u neoazo2os:
e Tapa H.H. Xumusa: 3amaunuk ¢ «nomomuukom»: 8-9 kmaccel / H.H. T'apa. — M.:
IIpocsemenue.
e Panenxuii A.M. Xumust: nunaktuueckuit matepuan: 8-9 ki / A.M. Papeuxuit. — M.:
IIpocsemenue.
e T'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: TIpocsemnienue.
e Tapa H.H. Xumus. Ypoxku: 9 xn. / H.H. I'apa. — M.: [Ipocserenue.
Ilepeuens yugposwvix ungpopmayuonnvix pecypcoe Hnmepnema:

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



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

http://chem.reshuege.ru/

http://himeqge.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/biologiva polniyyi spravoc

N o g &~ DD

hnik_dlya podg/read_online.html?page=3
8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405
10. http://sikorskaya-olja.narod.ru/EGE.htm

11. www.olimpmgou.narod.ru.

12.http://mirhim.ucoz.ru/index/khimija 8 3/0-41

Ilhanupyemoie pesynomamot uzyuenun npeomema «Xumusn»

Ilnanupyemole pesynomamol peanuzayuu npoZpammst R0 npeomemy «Xumus»:

BoinyckHUK Hayuumces:

ONMCHIBaTh CBOWMCTBA TBEPbIX, JKUJAKHUX, Tra3000pa3HbIX BEIIECTB, BBIJEHAS UX
CYLLIECTBEHHBIC ITPU3HAKY;

XapaKTEepU30BaTh BELIECTBA II0 COCTAaBy, CTPOCHUIO U CBOMCTBaM, YCTaHABIUBAThH
[IPUYMHHO-CIICACTBEHHBIC CBA3HM MEXKY JAaHHBIMUA XapaKTEPUCTUKAMMU BEILIECTBA;
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IIOHATHH: aTOM, MOJEKYlIa, XMUMHUYECKUU
DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, HCIIONIB3Yys 3HAKOBYIO
CHUCTEMY XHMMUH;

n300paXxkaTh COCTaB MPOCTEHIINX BELIECTB C MOMOIIBIO XUMHUUECKUX (OPMYI U CYIIHOCTh
XUMHYECKHUX PEAKIUN C TOMOIIBI0 XUMUYECKUX YPAaBHEHUN;

BBIYMCIIITH OTHOCHUTENIBHYKO MOJIEKYJSIPHYI0 UM MOJISIPHYKO MAacChl BEIIECTB, a TaKXKe
MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COCAMHEHHUSAX

CPaBHUBATH 10 COCTABY OKCHUJbI, OCHOBAHMS, KUCIIOTHI, COJIH;

KJ1accU(UIUPOBATh OKCHJIBI U OCHOBAHUS MO CBOMCTBAM, KUCJIOTHI M COJIM — IO COCTaBY;
ONMCHIBAaTh COCTaB, CBOWCTBA M 3HAa4eHHE (B IPHUPOJAE U NPAKTHUUECKOH NEATEIbHOCTH
YeJI0BEKAa) MPOCTHIX BEIECTB — KUCIOPOJIa U BOIOPO/Ia;

JaBaTb CPaBHUTEIBHYI0 XapaKTEPUCTUKY XHMHMUYECKUX DOJIEMEHTOB U BaXHEHIIUX
COEIMHEHUH €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJIIIOB U FaJIOTEHOB;

IIOJIB30BAaTbCA J'Ia60paT0pHBIM O60py,[[0BaHI/ICM 1 XUMHYECKOH HOC}’I[OIZ;


http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

MIPOBOJIUTH HECIOXKHBIE XMMHMYECKHE OIBITHI M HaOJIOAECHUS 32 M3MEHEHHUEM CBOWCTB
BEILIECTB B MPOLIECCE UX MPEBPAILEHUI; COOMOAATh NPaBUIa TEXHUKU 0€30MaCHOCTH MPU
NPOBEICHUH HAOIIOJCHUN U OTIBITOB;

pa3nuyaTh 3KCIEPUMEHTAIBHO KUCJIOTHI M ILEI0YH, MOJIB3YSICh MHIMKATOPAMU; OCO3HAThH
HEOOXOUMOCTh COONMIOJICHHST Mep Oe30macHOCTH Npu OOpalIeHHH C KUCIOTaMU U

mcja0o4aMu.

BBIHYCKHI/IK NOAYYUM B03MONCHOCIb HAYYUMBbCA.

IPaMOTHO 00paIaThCs C BEIIECTBAMU B TIOBCEITHEBHOM JKU3HH,

0CO3HABaTh HEOOXOAUMOCTh COOJIOACHHUS TPABUII IKOJIOTHUECKU 0€30MacHOr0 MOBEICHHS
B OKpY’Karollel MpUpOIHOM Cpelie;

MOHUMATh CMBICT M HEOOXOJUMOCTH COONIOACHUS TMPEANUCAaHUM, MpeIIaraeMbeix B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHUU U JIP.;

WCIIOJIb30BaTh  NMPUOOPETCHHBIE  KIIOYCBBIC  KOMIICTCHTHOCTH TIPU  BBIIOJIHCHUU
UCCJIEIOBATENILCKUX MPOEKTOB IO M3YYEHHUIO CBOWCTB, CIOCOOOB TOMYyYEHHUS U
pacro3HaBaHMsI BEIIECTB;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJb3Yysl CPEACTBA YCTHOTO U
MUCBMEHHOTO OOIICHHUS, MPOSIBJISITH TOTOBHOCTh K YBKECHUIO MHON TOUYKH 3PCHHS TIPH
00CYXXJICHUH PE3yJIbTaTOB BBITOJIHEHHOMN paOOTHI,

OOBEKTUBHO OIEHMBaTh MH(OpPMAIMIO O BEIIeCTBAX W XHUMHUYECKUX IIpoleccax,
KPUTHYCCKH OTHOCUTHCS K TICEBIAOHAyYHOW WH(pOpPMAIUU, HEJOOPOCOBECTHOH peKiame,

Kacaromencs uCoiab30BaHMs Pa3JINYHbIX BCUICCTB.

ITnanupyemuie pezynomamut peanuzayuu npozpammol «@Dopmuposanue YY/I» cpeocmeamu

npe@xnema xumuu.:

JIMYHOCTHBIE YHUBEPCAJTBHBLIC yqeﬁm,le aedcTBUA

B pamkax 1eHHOCTHOT0 ¥ IMOLIMOHAJIBLHOI0 KOMIIOHEHTOB OYAyT COPMUPOBAHBI:

rpakJIaHCKUI AaTPUOTU3M, JTI000Bb K Po/iHE, 9yBCTBO rOp/IOCTH 3a CBOIO CTpaHy;
YBaXXCHUEC K UCTOPUHU, KYJIbTYPHBIM U UICTOPUYCCKUM IMaAMATHUKAM;

AMOLMOHAIBHO MOJIOKUTEIBHOE ITPUHATHE CBOEH dTHUYECKON UICHTUYHOCTH;

YBOXEHUE K JApYyruM HapogaMm Poccun W Mupa M INPUHATHE X, MEXITHUYECKas
TOJIEPAHTHOCTB, TOTOBHOCTBH K PABHOIIPABHOMY COTPYIHUYECTBY,

yBaXEHHE K JIMYHOCTM M €€ JOCTOMHCTBY, JOOpOKeJIaTelbHOE OTHOIICHHE K
OKPY>KaromuuM, HETCPIIUMOCTD K JIFOOBIM BUJaM HACUJIUA U TOTOBHOCTD ITPOTHUBOCTOATE UM,
yBa)XKEHHE K IIEHHOCTSM CEMbH, JIIOOOBb K NPUPOJIE, NMPU3HAHHE IIEHHOCTH 3I0POBbS,

CBOCTO U APYIrux J'IIO)ICI\/'I, OIITUMHU3M B BOCIIPUATHHU MHPA,



NoTPeOHOCTh B CAMOBBIPAKEHUHU M CaMOpeaIN3alliy, COLMAIBHOM MTPU3HAHUY;
IIO3UTUBHAsT MOPAJIbHAs CaMOOLICHKAa M MOpaJbHbIE YYBCTBA — YYBCTBO I'OPAOCTH IIPH

CJICJOBAHUU MOpAJIbHBIM HOpMaM, IIECPEKUBAHUEC CThIJa 1 BUHBI IIPHU WX HAPYIICHUH.

B pamkax nesiTeJibHOCTHOIO (IIOBeIeHYeCKOIr0) KOMIIOHEHTA OyAyT C(OPMUPOBAHBI:

TFOTOBHOCTh M CIOCOOHOCTh K YYacTHIO B ULIKOJBHOM CaMOYIIpaBJIEHUM B Ipezenax
BO3PACTHBIX KOMIIETEHIMH (eXypCTBO B INKOJIE M KJacce, ydacTue B JETCKUX U
MOJIOAEKHBIX ~ OOIIECTBEHHBIX  OpPraHM3ALMUAX,  IIKOJIBHBIX M BHEIIKOJBHBIX
MEPONPUSITHSIX);

TOTOBHOCTbH U CIIOCOOHOCTH K BBIITOJHEHUIO HOPM M TPeOOBaHMI MIKOJIBHOH JKU3HU, TIPaB U
00s13aHHOCTEH yueHHKa;

YMEHHME BECTH JUAJIOI HA OCHOBE PABHOIPABHBIX OTHOLIEHMH M B3aUMHOI'O YBA)KEHUS U
HPUHATHS; YMEHHUE KOHCTPYKTHBHO pa3peraTh KOH(IUKTHI;

FOTOBHOCTb U CIIOCOOHOCTH K BBIIIOJHEHUIO MOPAJIbHBIX HOPM B OTHOILIEHUH B3POCIBIX U
CBEPCTHHMKOB B IIKOJI€, J0Ma, BO BHEYUYEOHBIX BUAX JIEATEIbHOCTH

NOTPeOHOCTh B YyYaCTUU B OOLIECTBEHHOW JKU3HU OJIDKAMIIEro COIMaIbHOTO OKPYKEHUS,
0O0I1IECTBEHHO MOJIE3HOH NesITeIbHOCTH;

YMEHHUE CTPOMUThH >KU3HEHHbIC IUIAHBI C Y4ETOM KOHKPETHBIX COLIMATbHO-UCTOPUYECKUX,
HOJUTUYECKUX M SKOHOMHUYECKUX YCIOBUH;

YCTOMUYUBBIA IO3HABATEJIbHBIM HMHTEPEC M CTAHOBJIEHHE CMbICIOOOpasyrouled (yHKIUU
II03HABATEJILHOTO MOTHBA;

TOTOBHOCTb K BBIOOPY MPOGUIBHOT0 00pa3oBaHusl.

Buinycknux noayuum 603mMoicHOCMb 05l QOPMUPOBAHUSL:

BbIPAIICEHHOU YCMOUYUBOU YUeOHO-NO3HABAMETbHOU MOMUBAYUU U UHMEPeCd K YUEeHUIO,
20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO;

A0EeKBAMHOU NOZUMUBHOU CAMOOYEHKU U A-Konyenyuu;

KOMNEeMeHmHOCMU 8 Peanu3ayul OCHO8 2PANCOAHCKOU UOCHMUYHOCIMU 8 NOCMYNKAX U
oessmenbHoCmu,;

MOPANILHO20  CO3HAHUSL HA KOHBCHYUOHAIbHOM VPOBHE, CHOCOOHOCMU K PeueHuio
MOPATILHBIX OUEMM HA OCHO8e YYEéma NO3UYUL Y4ACMHUKO8 OUeMMbl, OPUEHMAYUU HA UX
MOmMUBbL U YYECMEA, YCMOUYUBOE CAed08aHUe 8 NOBCOeHUU MOPAIbHLIM HOPMAM U
IMuUYECKUM mpedosanusim,

IMNAMUU  KAK OCO3HAHHO20 NOHUMAHUS U CONEPedtCUBAHUS  YYBCMBAM  OPY2Ux,

eblpaofca;ou;eﬁwz 6 NOCMynKax, HanpaeileHHblX Ha NoOMOoub U obecneuenue 6]162207’10]1)/1{14}1.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA



BbInyckHHUK Hay4uHuTCA:

LeJIeNI0IaraHuio, BKJIIOYas MOCTAHOBKY HOBBIX LieJel, MpeoOpa3oBaHHE MPAKTHUECKOH
3a/1a4 B [103HABATEIIbHYIO;

CaMOCTOSITEJIBHO ~ AQHAJIM3MPOBATh yCIOBHMS JOCTMOKCHMsI 1L€JIM Ha OCHOBE Yy4€Ta
BBIJICIIEHHBIX YUUTEIIEM OPUEHTUPOB JICHCTBHUA B HOBOM Y4€OHOM MaTepuae;
IUTAHUPOBATh ITyTH JOCTHKEHUS LICIIEH;

YCTaHABJIMBATh LEJIEBBIE IIPUOPUTETHI;

YMETb CaMOCTOSITEIBHO KOHTPOJIMPOBATh CBOE BPEMs U YIIPABIISTh UM;

NPUHUMATD PEUICHUs B IPOOIEMHOM CUTYAIlMH HA OCHOBE TIEPETOBOPOB;

OCYLIECTBIIATh KOHCTATUPYIOLUIUN M IPEABOCXUINAIOIIUNA KOHTPOJIb 110 PE3YJIbTATy U II0
croco0y AeHCTBUS; aKTYaJIbHbIM KOHTPOJIb Ha YPOBHE MPOU3BOJIBHOIO BHUMAHUS;
aJICKBaTHO CAMOCTOSITEIIbHO OLICHUBATh NPABHIJIBHOCTDH BBIITOJIHEHUS JCHCTBUS U BHOCUTh
HE00XO0/IMMble KOPPEKTHBBI B HCIOJIHEHHE KaK B KOHLE JEMCTBUSA, TaK M IO XOAY €ro
peanusanuy;

OCHOBaM IIPpOTrHO3UPOBAaHUA KaK IIPCABUACHUS 6y,HyH_II/IX COOBITHH U Pa3BUTHA IIPOLCCCA.

Bbll’lyCKHuK noJydunt 603MOAHCHOCNTIb HAYUYUMbCAL:

CaMOCMOSAMENbHO CMABUMb HOBbLE YUeOHble Yelu U 3a0adu;

HOCMPOCHUIO HCUSHEHHBIX NIAHO8 80 8DEMEHHOU NePCHeKmuse;

npu  NIAGHUPOSAHUU OOCMUICeHUs Yeaell CAMOCMOAMENbHO, NOAHO U  A0eK8AMHO
VUUMBLBAMb YCA0BUSL U CPEOCMBA UX OOCIMUICEHUSL,

8bl0€NAMb  AIbMEPHAMUBHBIE CHOCOObI  OOCMUdICeHUsT Yeau U 6ebloupams Hauboaee
aghghexmuenwiii cnocoo,

OCHOBAM camopezysiyuu 6 Y4eOHOU U NO3HABAMENbHOU OesImelbHOCMU 6 {opme
OCO3HAHHO20 YNPAGIEHUSI CEOUM NOBEOCHUEM U OesimelbHOCMbI0, HANPAGIEHHOU HA
docmudiceHue nOCMasileHHbIX yeell;

oCyuecmenams NO3HABAMENbHYIO PeleKcur0 6 OMHOWEHUU Oelicmeull o PeuleHuro
VUeOHbIX U NO3HABAMENLHBIX 3A0aY,

A0EKBAMHO  OYeHUBaAmb O0OBLEKMUBHYIO MPYOHOCHb KAK Mepy (hakmuueckoco uiu
npeonoazaemo2o pacxooa pecypcos Ha peuierue 3a0aqu;

A0eK8AMHO  OYEHUBAMb  CB0U  BOZMONCHOCMU  OOCMUNICEHUS Yeau  ONpederénHOl
CILOJHCHOCMU 8 PA3TUYHBIX Chepax camoCmosImenbHOU 0esimelbHOCMU,

OCHOBAM CAMOPE2YNAYUU IMOYUOHATLHBIX COCMOSHULL,

npunazame Bojaesvle YCUius U Npeoodonesamv MmMpYyOHOCMU U NPEensmcmeus Ha nymu

docmudiceHus yeneu.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS

BrinyckHuK Haydures:

YYUTHIBaTh pPa3HbIe MHEHUS W CTPEMUTHCS K KOOPAMHAIMU DPA3IHYHBIX IO3ULIUN B
COTPY/AHUYECTBE;

¢dopmynupoBaTh COOCTBEHHOE MHEHHE M MO3UIIHMIO, ApTYMEHTHPOBATh U KOOPAMHUPOBATH
e C MO3UIMAMHU TMAapTHEPOB B COTPYIHUYECTBE MPHU BBHIPAOOTKE OOIIETO pEUIeHUs B
COBMECTHOH JIESITEbHOCTH;

yCTaHABJIMBATh U CPAaBHUBATh Pa3HbIE TOUKH 3PEHUS, MPEXKIE YeM MPUHUMATh PEIICHUS U
JienaTh BeIOOD;

apryMEHTHPOBaTh CBOIO TOYKY 3pPEHHS, CIHOPUTh U OTCTaMBaTh CBOIO IO3UIUIO HE
BpaX1€OHBIM IS ONIIIOHEHTOB 00Pa3oM;

3a/1aBaTh BOIPOCH], HEOOXOIMMBIE JIJIsl OPraHU3aIMU COOCTBEHHOU IESTEIBHOCTH U
COTpYIHHYECTBA C TAPTHEPOM;

OCYIIECTBIIATh B3aUMHBIH KOHTPOJb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb;

a/IeKBaTHO MCIOJIb30BaTh Peyb /ISl IUIAHMPOBAHUS U PETYJISIIIUU CBOCH ESTEIbHOCTH;

aJIeKBaTHO HCIOJIb30BaTh PEUEBbIC CPECTBA IS PEIICHUS Pa3IMYHBIX KOMMYHHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW W HMHCBMEHHOW PEYbl0; CTPOMTH MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHHCE;

OPraHU30BBIBAaTh M IUIAHHUPOBATh y4EOHOE COTPYIHHYECTBO C YYHTEIEM U CBEPCTHHKAMH,
OTIpeNeNaTh UeNd W (QYHKIUU YYaCTHHUKOB, CHOCOOBI B3aMMOJCHCTBHS, IUIAHHPOBATH
oOurue crnocoObl paboThI;

OCYIIECTBIISATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY NeHCTBHUI MapTHEPA, YMETh YOS)KAaTh;

paboTaTh B Ipylie — YCTaHABJIMBATh pabouyre OTHOIIEHUS, 3()(HEKTUBHO COTPYAHUYATH U
CIOCOOCTBOBAThH MPOIYKTHBHOM KOOTIEPAINU; MHTEIPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTH MPOJTYKTUBHOE B3aUMOAECHUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMU;

OCHOBaM KOMMYHHUKATHBHOH pedIieKkcuu;

UCTIOJIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEICTBA Ui OTOOpPaKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U OTPEOHOCTE;

oTtoOpakaTh B peud (omucaHue, OObSICHEHHE) COJIEpKAHUE COBEPIIAEMBIX ICHCTBUI Kak B

(bopme rpoMKoOi COITMAIM3UPOBAHHON PeUH, TaK U B (hOpMe BHYTPEHHEH peyH.

Bbll’lyCKHuK noydunt 603MOHCHOCNTIb HAYUYUMbCAL:

yuumvléams U KOOPOUHUPOBAMb OMIUYHBIE OM COOCMBEHHOU NO3UYUU Opy2ux 10oell 8

compyoHuyecmee;



Yuumvléams pazHvle MHeHUs U UHmMepecsl U 060CHOBbIBAMb COOCMEEHHYIO NO3UYUIO,
HOHUMAMb OMHOCUMENLHOCTb MHEHULL U NOOX0008 K peueHuio npooiemol;

NPOOYKMUBHO paA3peutams KOHQIUKMbL HA OCHOBe YYéma UHmepecos U NO3UYull 8cex
YUACMHUKO8, NOUCKA U OYEHKU albMEPHAMUBHBIX CNOC0008 paspeuleHus KOHQGIUKMO8,
00208apuUBaAMbCSL U NPUXOOUMb K 0OUeMy PEUEeHUI0 8 COBMECIMHOU 0esimeIbHOCMU, 8 MOM
yucie @ CUmMyayuu CmoJKHOBEeHUs UHMEPECO8;

Opamv Ha cebsA UHUYUAMUBY 6 OpPSAHU3AYUU COBMECMHO20 Oelicmeus (0enogoe
JIUOEepCme0);

0Ka3vleamb NOOOEPIAHCKY U COOeUcCmeue mem, Om K020 3A8UCUM OOCMUdICEHUe Yeau 6
COBMECMHOU OesimeNbHOCMU,;

ocyuecmenams KOMMYHUKAMUBHYIO PeeKCUuro KaKk OCO3HAHUE OCHOBAHUL COOCMBEHHbIX
Oelicmeuti u Oelicmeuti napmuépa,

8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIEO08AMENbHO U NOJIHO Nepeddsams
napmuépy HeobX0ouMy0 UHDOPMAYUIO KaK opueHmup O/ ROCMpOeHUs 0eticmeust,
ecmynams 8 0uanoe, a MaxdxHce Y4acmeosamsv 6 KOJLIEKMUBHOM 00CYHcOeHuu npoonem,
yuacmeoeamv 8  OUCKYCCUU U  APSYMEHMUpO8amv  C80K0  NO3UYUl,  81a0emb
MOHONO2UHECKOU U OUAOUYECKOU (popMamu peyu 6 COOMEEMCMEUL C SPAMMAMULECKUMU
U CUHMAKCUYECKUMU HOPMAMU POOHO20 A3bIKA,

Cedosams  MOPAIbHO-9MUYECKUM U NCUXOLOSUYECKUM  NPUHYUNAM — OOWeHus U
COMPYOHUYECMBA HA OCHOBE YEANCUMENbHO20 OMHOWEHU K NAPMHEPAM, GHUMAHUS K
JUYHOCIU  OpPY2020,  AOEKBAMHO20  MENCIUYHOCIHO20 — 80CHPUAMUS, — 20MOBHOCHU
A0eKBAMHO peazuposamsv Ha HYHCObL OpYeUx, 8 YACMHOCMU OKA3bleamb HOMOWb U
IMOYUOHATILHYIO  NOOOEPIHCKY NAPMHEPAM 8 npoyecce OOCMUICeHUst obwel  yenu
COBMECMHOU 0esIMEbHOCMU;

yempaugams 3¢hghekmusHvle 2pynnogvle 00Cyxicoenus u obecneuusams 00OMeH 3HAHUAMU
MedHCOY UNeHaAMU 2PYNNbL OJIst NPUHAMUSL P HEKMUBHBIX COBMECHHBIX PeULeHULL,

8 COBMECMHOU O0esIMeNbHOCMU YEMKO GOPMYIUPOSAmMsb yeau pynnvl U No360Jsmb eé

yuacnmHuKam nposeisimos CO6CW[6€HH_)/}0 IHep2UIo 07151 OOCMUNCEHUS, DMUX L;ejzeﬁ.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

BrinmyckHUK Hay4uTCS:

OCHOBaM pe€ajindaliun HpOGKTHO'HCCHGHOB&TCHLCKOﬁ JACATCIIbHOCTH,
IIPOBOAUTH Ha6J'IIOJIGHI/Ie 1 OKCIIEPUMCEHT IO PYKOBOACTBOM YUUTEIIA,
OCYHICCTBJIATDH paCIHHpeHHLIf/'I IIOUCK I/IH(I)OpMaL[I/II/I C HCIOJIb30BAHHUECM PECYpPCOB

oubnuotek u HTepHeTa;



co3J1aBaTh U MPeoOpPa30BbIBATH MOJIEIIN M CXEMBI JUISl pEILICHHS 3a/1a4;

OCYILIECTBIATH BbIOOp Hamboee 3(h(heKTUBHBIX CLIOCOOOB pelIeHHs 337a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHH;

JlaBaTh OIPEIEIICHUE TIOHITHUSM;

yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3H;

OCYILIECTBIISATh JIOTMYECKYIO OMNEPAlMI0 YCTAHOBJICHHUS POJOBUAOBBIX OTHOILICHHH,
OTpaHUYCHUE MTOHSITHUS;

00001IaTh MOHATHA — OCYLIECTBIATH JIOTHUECKYIO OIEpalHio Mepexoja OT BHIOBBIX
MPU3HAKOB K POJOBOMY IOHSTHIO, OT TOHSATHA C MEHBIIUM OOBEMOM K MOHSITHIO C
OOJIBIINM 00BEMOM;

OCYIIECTBIISITh CPAaBHEHHE, CEPUAIMIO M KIACCU(PUKAIMIO, CaMOCTOATEIbHO BHIOMpas
OCHOBAHHS U KPUTEPHU JUTA YKa3aHHBIX JIOTUYECKUX ONEepaInii;

CTPOUTH KIACCH(DUKALMIO HA OCHOBE AUXOTOMHYECKOTO JIeJICHUS (Ha OCHOBE OTPULIAHNA);
CTPOWUTH  JIOTUYECKOE  pacCy)KJICHHE, BKJIIOYAIOUICe  yCTAHOBICHHE MNPUYHHHO-
CIICICTBEHHBIX CBS3Cii;

OOBSICHATD SIBJICHUS, IPOLIECCHI, CBA3H U OTHOUICHUS, BBISIBISIEMBIEC B XOZI€ UCCIICTOBAHMS;
OCHOBAaM O03HAKOMHUTEIILHOTO, H3y4arOIero, YCBaHBAIOIIETO U TOUCKOBOTO YTCHUS;
CTPYKTYpUPOBaTh TEKCTHI, BKIIOYas YMEHHE BBIACIATh TIJABHOE W BTOPOCTENEHHOE,
TJIAaBHYIO UJICI0 TEKCTA, BEICTPAUBATH TOCIIEI0BATEIIEHOCTD OMMCHIBAEMBIX COOBITHH;
paborare ¢ MeTaopaMu — MOHMMATh TEPEHOCHBIH CMBICI BBIPAKCHUH, TIOHUMATh U
yInoTpedasiTh O0OpPOTHI peud, IOCTPOEHHbIE Ha CKPBITOM YIOJOOJIEHUH, OOpa3HOM

COJIMKEHUH CIIOB.

Bbll’lyCKHuK' noaydunt 603MOHCHOCNTIb HAYUYUMbCAL:

OCHOBAM PeqhIeKCUBHO20 UmeHUsl,

cmasumo npooiemy, apeyMeHmuposams eé aKmyaibHOCHb,

CamMoCmosmenbHo  NpoBOOUMb  UCCIe008aHUe HA  OCHOB8E NPUMEHEHUs Memooos
HaO0OeHUs U IKCnepumMeHma,

8b108U2AMb 2UNOMESbL O CBA3AX U 3AKOHOMEPHOCMAX COObIMUL, NPOYECCO8, 0OBEKMO8;
OP2aHU308b16AMDb UCCIEO0BAHUE C YETbI0 NPOGEPKU 2UNOME3;

denamv  YMO3AKIOUeHUs: (UHOYKMUBHOe U NO AHALO2UU) U BblBOObL HA OCHOBE

apeymenmayuu.

IInanupyemvie  pesyromamsl  peanuzauyuu  npPOZPaAMMbl «@opmuposanue  HKT-

Komnemenmuocmu oﬁytmmmuxc;l» cpedcmatmu nped.znema xumuu:

BBIITyCKHHUK Hay4uTCSA:



BBICTYNIaTh C ayJUOBHUICOMNOJICPKKON, BKIIOYAs BBICTYIUICHHWE TEpell MUCTAHIIMOHHOM
ayAUTOpPUEH;

y4acTBOBaTh B 00CYyXaeHUH (aynnoBUIe0(OPYM, TEKCTOBBIM (OPYM) C MCIOJIb30BAHUEM
BO3MOkHOCTEH MHTEepHeTa;

UCIOJIb30BaTh BO3MOKHOCTH 3JI€KTPOHHON MOUTHI /U1 HH(POPMALIMOHHOTO 0OMEHa;

BECTU JTUYHBIN THEBHUK (OJIOT) C UCIIOJIb30BaHUEM BO3MOXHOCTEH MHTEepHeTa;
OCYILECTBIISITh 00pa30BaTEbHOE B3aMMOJEHCTBHE B HH(OPMAIIMOHHOM HPOCTPAHCTBE
00pa30BaTeNbHOTO Yy4YpexkAeHHUs (MOJlyueHHWE U BBINOJIHEHHUE 3aJaHUM, MOJIy4YeHUE
KOMMEHTapHeEB, COBEPIICHCTBOBAHUE CBOEH paboThl, hopMupoBaHUEe TOPTHOIHNO);
coOnrogaTb HOPMbI MHGOPMAIMOHHOM KYJIBTYPBl, 3TUKM U IIpaBa; C YBaXXECHUEM
OTHOCUTHCS K 4aCTHOM nH(OpManuy U MHGOPMAIIMOHHBIM MpaBaM APYTUX JOEH.
UCIIONIb30BaTh pa3iuyHble MpuéMbl Toucka wuHPopmanuu B HTepHETE, MOMCKOBBIC
CEPBHCHI, CTPOUTH 3aMPOCHI IS TOWCKAa WH(QOPMAMH W aHAIW3HPOBATH PE3yJIbTaThI
MIOMCKa;

UCIIONIb30BaTh MPHUEMBI TMOMCKAa HWH(MOpPMAlMM Ha IEPCOHATHLHOM KOMITBIOTEpE, B
MH(POPMALIMOHHON Cpelie YUPEKACHUS U B 00pa30BaTEIbLHOM ITPOCTPAHCTBE;

UCTIOJIB30BaTh pa3IM4YHble OMONIMOTEYHBIE, B TOM YHCJIE DJIEKTPOHHBIE, KATaJOTH IS
IMOKMCKa HEOOXOAUMBIX KHUT

UCKaTh MH(POPMAIIMIO B PA3IMYHBIX 0a3ax JaHHBIX, CO37aBaTh W 3aIOJIHATH 0a3bl JaHHBIX,
B YaCTHOCTH HCII0JIb30BATh PAa3IMYHbIE ONPEACIUTENN;

dbopmupoBaTh COOCTBEHHOE MH(POPMAIIMOHHOE MPOCTPAHCTBO: CO37aBAaTh CUCTEMBI IMaroK
U pa3MellaTh B HUX HYKHble HHPOPMAIMOHHbIE HCTOYHHUKH, pa3MeniaTh HHPOPMAIUIO B
HHurepHere.

BBOJHTH PE3YNIbTAaThl U3MEPEHUN U Apyrue MUQpoBble JaHHBIC 11 UX 00pabOTKH, B TOM
YHCIIe CTATUCTUYECKON U BU3YaIIU3AIIHH;

MMPOBOAUTD SKCIICPUMCHTBI U UCCIICIOBAHUS B BUPTYAJIbHBIX na60paT0pI/I}1x

Bbll’lyCKHuK noxydun 603MOHCHOCNIb Haylmmbc;z:

83AUMO0eUCMB08aAMb 8 COYUANbHBIX CemX, pabomamy 8 2pynne Hao coodWeHuem (8UKu);
yuacmeoseams 6 hopymax 6 CoyuanbHulx 06pa306amenbHuIX Cemsx,

83aUMO0eUCMB08aMb C NAPMHEPAMU C UCNONL308AHUEM 803MON*CHOCMell Mnmeprema.
co30a6amv U 3aNOIHAMb PA3IUYHbBIE ONPeOeTUment;

UCNONb308aMb PA3IUUHBIE NPUEMBL Noucka ungopmayuu 6 Mumepneme 6 xode yueb6HOl

oessmelbHOCIU.



nPOBOOUMb eCMEeCMBEeHHO-HAYYHble U COYUANbHbIe UMEPEHUs, 6800UMb pe3Yabmambl
usmepeHull U Opyeux yugposvix OaHHbIX U o0bpabamvlieamv UX, 6 MOM HUCIe
CMAamuCmuyecKu U ¢ NOMOWbIO U3YANUAYUL,

AHAIUBUPOBAMb Pe3YIbMAmbl C80ell 0essMelbHOCMU U 3aMPAYUBAEMbIX PECYPCO8.

ITnanupyemoie pesynomamol peanusayuu npozpammol « OcHo6vl yueoHO-UCC1e006amenbCKoll U

NPOEKMHOI 0eAmeNbHOCHUY CPEOCHEAMU NPEOMEMA XUMUU:

BbInycKHUK Hay4YHUTCSA:

IJJAHUPOBATh W BBIMOJHATH y4e€OHOE HCCIICIOBAHME W YYEOHBIM MPOCKT, HCIOIb3YS
obopyoBaHre, MOJIEIIA, METOIbI U IPUEMBI, aJICKBaTHBIC HCCIEAyeMOl Tpobieme;
BBIOMPATh M UCIIOJIB30BAaTh METO/IbI, PEJICBAHTHBIC pacCMaTPUBAEMOM TIpoOIeMe;
pacro3HaBaTh M CTaBUTh BOMPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITH MOJTYYEHBI MYTEM
HAyYHOTO MCCJIEIOBaHUs, OTOUPATh aJeKBAaTHBIE METOJIbI HCCIeN0BaHus, (OPMYyIUPOBAThH
BBITEKAIOIIME U3 UCCIICIOBAHUS BBIBOJIBI,

UCIIONIb30BaTh TaKUE eCTECTBEHHO-HAyYHbIE METOJbl U MPUEMBI, Kak HaOI0JaeHHeE,
MOCTAaHOBKAa  MPOOJIEMbI,  BBIJBIDKCHHE  «XOpOIIEW  TUMOTE3bl»,  AKCIICPUMEHT,
MOJICIIUPOBAHUE, HCIIOJIL30BaHUE MaTeMaTHYECKHUX MOJICNICH, TEOPETHYECKOE
000CHOBaHUE, YCTAaHOBIIEHUE TPAHUI] IPUMEHHUMOCTH MOIEIIN/TEOPUU;

SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUsI, UCIIOIb30BATh S3BIKOBBIE CPEJICTBA,
aZieKkBaTHbIE 00CyX1aeMoil mpodieme;

OTJINYATh (PAKTHI OT CY)KJICHHUM, MHEHUHN U OIICHOK, KPUTUUECKHU OTHOCUTHCS K CYXKIACHUSIM,
MHEHHUSIM, OLIEHKaM, peKOHCTPYHPOBATh UX OCHOBAHUS;

BUJIETh 1 KOMMEHTUPOBATh CBSA3b HAYUHOTO 3HAHUS U IICHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX

CY)KI[GHI/Iﬁ IIpU MOJIY4YCHHHU, PACTIPOCTPAHCHHUU U IPUMCHCHUN HAYUYHOT' O 3HAHU.

Bbll’lyCKHZ/lK noJjiydun 603MOHCHOCNIb HAYUYUMbCAL.

CAMOCMOAMENLHO 3A0YMbI8AMb, NIAHUPOBANMb U BbINOIHAMb YYyebHoe Uucciedosanue,
VUeOHblll U COYUANbHBIU NPOEKM,

UCNONIBb306aMb 002A0KY, 03ApeHUe, UHMYUYUIO,

UCNONIL306AMb MAKUE eCMeC8EeHHO-HAYYHblEe Memoobl U NPUEMbl, KaK abcmpazuposanue
om NpUBXOOAWUX (HaKmopos, NposepKa Ha COBMECMUMOCMb C OpYyeUMU U3BECHHbIMU
daxmamu,

YeneHanpasienHo U OCO3HAHHO pPa38Uueamv C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU,

oceaueams Hoeble s3blKo6ble cpedcmea;



® 0CO3HABAMbL CE0I0 OMEEMCMBEHHOCMb 3d O0CMOGEPHOCb NONYYEHHLIX 3HAHUU, 3d
Ka4ecmeo 8bINOJHEHHO20 NPOeKmda.

Cucmema oyenuganus ¢ npeomeme Xumus.
1. OueHka yCTHOIo 0TBeTA.
Otrmerka «5» :

- OTBET IOJHBINA U MTPaBUJIbHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPHIl;

- MaTepuaj U3JI0KEH B OIPEAEICHHOW JIOTMYECKOW IOCIENI0BATENbHOCTH, JUTEPATypPHBIM
A3BIKOM;

- OTBET CaMOCTOSTEJIbHBIN.

O1MmeTKka «4» |

-  OTBET IIOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUH;

- MaTepuai M3J0XKEH B OIPEIECICHHON JIOrMYECKON IOCIeA0BaTENbHOCTH, HPU 3TOM
JIOTYIIIEHBI JIBE-TPU HECYIIECTBEHHBIC OIIMOKHU, UCTIPABICHHbBIE M0 TPEOOBAHUIO YUUTEIIS.

OrMmerka «3» :

- OTBET MOJHBIA, HO MPH 3TOM JOMNYIIEHa CYIIECTBEHHAsl OIIMOKAa WM OTBET HEIOJIHBIH,

HECBSI3HBIM.
OTMeTKa «2»:

- TpH OTBEeTe OOHAPY)KEHO HEMOHHMMAaHUE YYallMMCS OCHOBHOTO COJEp>KaHUs y4eOHOTro
MaTepuana WIH JOMYIIEHbl CYIIECTBEHHbIE OIIMOKHU, KOTOPHIE YYAIIUHUCS HE MOXKET
MCIIPABUTH [IPU HABOJSAIIUX BONPOCAX YUUTENSA, OTCYTCTBUE OTBETA.

2. OuneHka 3KCHepUMeHTAJBbHBIX yMeHMi. OlleHKa CTaBUTCS HA OCHOBAHUU HaONIO/EHUS 3a
y4all¥MHUCS U MUCBbMEHHOTO OTYeTa 3a paboTy.
OtrmeTka «5»:

- pa0oTa BBINOJIHEHA IOJHOCTHIO M NPABWIBHO, CJIE€JaHbl NpPaBUJIbHbIE HAOIIOAEHUS U
BBIBOJIBI,

- DKCIEPUMEHT OCYILECTBJIEH IO TUIAaHY C YY€TOM TEXHHUKH 0€30IacHOCTHU U MpaBUI pabOThI
C BEILIECTBAMHU U 000PYIOBaHUEM;

— MpOSABIIEHBl OPraHU3aLlMOHHO - TPYAOBBIE YMEHUS, MOJAECPKHUBAIOTCS YUCTOTa pabOYero
MecTa U MOPAJOK (Ha CTOJIe, SKOHOMHO HUCIOJIB3YIOTCSl PEAKTHUBBI).

OtrmeTka «4» :

- paboTa BBHIMOJIHEHA MPABUILHO, CIENaHbl MPaBUIbHBIE HAOMIOJEHUS U BBIBOABI, HO TIPH
9TOM 3KCHEPUMEHT MPOBEJIEH HE MOJIHOCTHIO WIIN JIOMYIIEHbl HECYIIECTBEHHbIE OIIMOKHU B
paboTe ¢ BeuiecTBaMu U 000PYIOBAHUEM.

OTMmeTka «3»:



- pa0oTa BBINOJHEHA MPABWJIBHO HE MEHEE YeM HAIlOJIOBUHY WJIM JOIYILEHA CYIIECTBEHHAS
omunoKa B X0/l SKCIIEPUMEHTa B OOBSICHEHUH, B OPOpPMIICHHM pabOThl, B COOIIOIACHUU
MPaBWJI TEXHUKHA OE30MacHOCTH Ha paboTe ¢ BemiecTBaMHU M OOOPYIOBAaHHWEM, KOTOpas
UCIPABIISETCS M0 TPEOOBAHUIO YUUTETIS.

OrMmeTka «2»:

- jomymieHbl aBe (M 0Oojee) CYIIECTBEHHbIE OMMOKH B XOJE: OKCICPUMEHTA, B
00BsicHeHUH, B 0()OpMIICHUH PaOOThI, B COOTIOACHUH MTPABUII TEXHUKHU 0€30MMaCHOCTH MPHU
paboTe ¢ BemecTBaMu U 000pyI0BaHHEM, KOTOpPbIE YUaIIUICS HE MOXKET UCIPABUTD JIaxkKe
1o TpeOOBAHUIO YUUTEIS;

- paboTa He BBHIMOJIHEHA, Y YYallerocsi OTCYTCTBYET SKCIICPUMEHTAIBHBIC YMEHUSI.

3. OueHka yMeHHii peliaTh pacyeTHbIE 3aJa4H.
Otrmerka «5»:

- B JIOTMYECKOM DACCYKJIEHUU M PEIICHUWU HET OIMMOOK, 3ajJaya pelleHa paluOHAIbHBIM

CIocoooM;
OtrMmeTka «4»:

- B JIOTHYECKOM DPACCYKJIEHUHU M PEIICHUs HET CYIIECTBEHHBIX OIIMOOK, HO 3ajjaua peuieHa

HEPALUOHAIBHBIM CIIOCOOOM, WM JOMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIIHUOOK.
OtrmeTka «3»:
- B JIOTHYECKOM PACCYXKICHHHM HET CYIIECTBEHHBIX OIMUOOK, HO JOIYIIEHA CYIICCTBCHHAS
omrOKa B MaTeMaTUYECKUX pacyeTax.

OtrMmeTka «2»:

- WMeEEeTCS CYIICCTBCHHBIE OITMOKH B JIOTHISCKOM DPACCYKIICHUU U PEIICHUH.

— OTCYTCTBHC OTBETA Ha 3aJIaHUE.
4. OneHkKa NMMCbMEHHBIX KOHTPOJIBHBIX PadoT.
OtrmeTka «5»:

—  OTBET IOJIHBIN U NMPaBWIBHBIN, BO3MOYKHA HECYIIECTBECHHAS ONIHOKA.
OtrMmeTka «4»:

- OTBET HEMOJIHBII WU TOMYIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIMIMOOK.
OrmeTka «3»:

- paboTa BBINOJIHECHA HE MCHEE YeM HAITOJIOBUHY, JIOMYIICHA OJTHA CYIIESCTBEHHAS ONIMOKa U
IIPH 3TOM JIBE-TPH HECYICCTBCHHBIC.

OtrmeTka «2»:

- paboTa BBIMIOJIHEHA MEHbBIIIE YeM HAIMOJIOBUHY WM COACPKHUT HECKOIHKO CYIIECTBEHHBIX

OmMOOK.

- pabota He BBITIOTHEHA.



[Ipu olleHKEe BBHINOJIHEHUS MHCHMEHHONW KOHTPOJIBHOW paboThl HEOOXOIUMO YYUTHIBATH
TpeGoBaHuUs eIuHOro oporpahuueckoro pexuma.
5. OneHka TecTOBBIX padoT.
Tectbl, cocTosIIIKE U3 MSTH BOIIPOCOB MOXKHO HCIIOJIB30BATh IOCIIE U3YyUEHHS Ka)X10ro MaTepuasia
(ypoka). Tect u3 10—15 BompocoB MCHONB3yeTCS ISl IEPUOANIECKOTO KOHTpois. Tect u3z 20—
30 BonpocoB HEOOXOIMMO HCII0JIB30BATH ISl UTOTOBOT'O KOHTPOJIS.
[Ipu olleHMBAaHUU UCTIOJIB3YETCS CIIEAYIOLIAs IIKaja;
Jli1s Tecta U3 MATH BOIIPOCOB
-~ HeT OMOOK — OIIeHKA «5»;
- OoJHa omuOKa - OLeHKa «4»;
— ZIB€ OIIMOKH — OILIEHKA «3»;
- TpH OIIMOKHU — OIICHKA «2».
Jnst Tecta u3 30 BOmpocoB:
- 25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5»;
- 1924 npaBUIBHBIX OTBETOB — OIICHKA «4»;
- 13— 18 npaBWIBHBIX OTBETOB — OIICHKA «3»;
- MeHblI€e 12 npaBUIbHBIX OTBETOB — OLIEHKA «2».
6. Ouenka npoexra.
[IpoekT olLeHHBAETCS MO CIACAYIOIINM KPUTEPHSIM:
e coOmoieHne TpeOOBaHUM K €ro 0OPMIICHHUIO;
® HEOOXOAUMOCTHh M JOCTATOYHOCTH ISl PACKPBITHS TEMbI MPUBEICHHON B TEKCTE MPOEKTa
uH(pOopMaLnu;
e yMeHHe 00y4aronerocst CBO0OIHO U3J1araTb OCHOBHBIE HJIEU, OTPa’KEHHBIE B IIPOEKTE;
® CIOCOOHOCTH OOYyYalOLIErocss TMOHSATh CYTh 3aJaBa€MbIX WIEHAMU AaTTECTAIMOHHOMN

KOMHCCHH BOIIPOCOB U CPOPMYIHPOBATH TOUHBIE OTBETHI HA HUX.



Hepeuenb mexHuueckKkux cpedcme Kabunema

n/n | HammeHoBaHne 00bEKTOB M CPeICTB MAaTEPHAJIBHO — KonuyecTtBo mo gpakry
TEeXHHYECKOIro odecrneyeHunst
l. IleyaTHble mocoous
1 | KoMIekT nopTperoB y4eHbIX-XUMHUKOB hi|
2 | Cepus CIIPaBOYHBIX TabIIunIl o XUMUU hi|
(«Ilepuognueckas cucremMa XHUMUYECKUX 3JIEMEHTOB
.. MenneneeBay», «PacTBOPUMOCTh COJICH, KUCIOT U
OCHOBaHUN B BOJE», «OJIEKTPOXUMUYECKUN  psf
HalpsDKEHUH MeTaioB», «Okpacka WHIMKAaTOpOB B
Pa3IUYHbIX CPEax»).
3 | Cepust MHCTPYKTUBHBIX TaOJIUII IO XUMUU hi|
4 | Cepus TabauIl 10 HEOPTAHUIECKOU XUMUH I
Il. MudopManuoHHO-KOMMYHHKATHBHbIE CPEACTBA
1 | MynpTumenuiinbie MIPOrpaMMbl (o6yuaromue, 4
TPEHUHIOBbIE, KOHTPOJIUPYIOLME) [0 BCEM pasjenam
Kypca XUMHUHU
2 | OnexTpoHHbIE OMOIMOTEKU 110 KYPCY XUMHUHU 1
L. Texun4yeckue cpeacrea o0ydeHust
1 | KommbroTep 1
2 | MynbTUMEMIHBINA IPOEKTOP 1
3 | OxpaH OpOEKIIMOHHBIN 1

IV. YueOHoO-mpakTHYecKOe U YueOHO-T1a00paTopHOe 000py10BaHHe

ITpudopsl, HA0OPBI MOCYABI U JIA00PATOPHBIX NPHHANJICKHOCTEH NJIs1 XHMHYECKOT0
JKcnepuMenTa. OOmIEro Ha3HaAYeHU s

1 | HarpeBarenbHble IpuOOpHI: - CIUPTOBKHU 15
2 | Becol anekTpoHHbIE 1
3 | Jlocka aiist CymIKd MOCYabI 3
4 | KoMmuiekt anekTpocHaOXeHus: KaOMHeTa XUMHUU 1
V. leMOHCTpPallHOHHBbIE
1 | HaGop NOCYZBI u MIPUHA/JIEKHOCTEN Ui 350
JEMOHCTPAIIMOHHBIX OITBITOB 110 XUMHH
2 CTOJIMK O BEMHBIN 1
3 | lratuB s qeMoOHCTpanMOHHBIX podupok [1X-21 2
4 | Wrarus metammueckuii [IJ1b 10




DkpaH (HOHOBBIN YepHO-O€NbIi (ABYCTOPOHHHUI) 1
HaGop ¢nakonoB (250 — 300 mn s XpaHEHUS 180 it
PacTBOpPOB PEaKTHUBOB)

VI. Cnenuajau3upoBaHHble MPUOOPHI U AaNNAPATHI
Amnmapat (mpubop) st noiaydenus razoB (Kumra) 1
O3oHarop 1
[IpuGop 11 JeMoOHCTpauuu CBETOBOro 3ddekra 1
peakuuii
[TpuGop 11t ompeeneHns: CocTaBa BO3ayXa 1
Boponka pgenutenbHas ans  paboThl € BpPEIHBIMU 2
BEIIECTBAMHU
Boponka nenurenpHas 001Iero Ha3HaYeHUs 7

V. KoMIIeKTHI 1J151 JIADOPATOPHBIX ONMBITOB H MPAKTHY

€CKHX 3aHATHI 0 XUMHH

Becbl mexanudeckue nabopaTopHbie 3
Bechbl anektponnbie yuebnbie nabopatopusie BYJI-50 6
SM
HabGop 6anok nnst xpaHeHusi TBepAbIX peakTuBoB (30 — 170
50 M)
HabGop cknsHok ((h1akoHOB) i XpaHEHHsS] PACTBOPOB 350
PEaKTHBOB
Hab6op npobupok (ITX-14, [TX-16) 65
[Tpubop st momydyeHus ra3on 25
KommuiekTs! /11 MOHTa)ka XUMHUYECKOTO 000pY10BaHMS 7
Mb
[unauHApsl MEpHBIE CTEKIITHHBIE 15
Kpucrannuzarop 1
VIl. Monean

HaGop kpuctammmyeckux peleTrok: aiaMasa, rpadura, 1
ITIOBAPEHHOM COJIN
HaGop Mmopeneil — anmimukanuii A8 WUTIOCTPALUM 1
THTIOB XUMHUYECKUX PEAKITUI
HaGop ans MonenupoBaHUsS 3JIEKTPOHHOTO CTPOCHHS 1
aTOMOB DJIEMEHTOB

VIll. HatypanbHble 00beKTbl, KOJJIeKIHH
Tomuso 1

IX. PeakTuBBI (110 HOpME)

Habop Ne 1 OC «Kucnomur»
Kucnota cepnas 4,800 kr
Kucnora constrasg 2,500 kr

9 kr
5,5 kT




Habop Ne 2 OC «Kucnomwry  Kucnora azotnas 0,300 1 xkr

KT 0,6 xr
Kucnora opropochopnas 0,050 kr

Habop Ne 3 OC «luopoxcudwiy

Kamus rugpokeun 0,200 xr 0,450 kr
Kanbuus runpoxeun 0,500 kr 0,200 xr
Harpus ruapokcun 0,500 kr 1,400 xr
Habop Ne 4 OC «Okcuodvl memannogy

Amomunns okcug 0,100 xr 0,05 kr
bapus okcun 0,100 kr 0,150 xr
Keneza (111) okcun 0,050 xr 0,050 kr
Kanemus oxenp 0,100 xr 0,400 kr
Maruusg oxcuz 0,100 kr 0,125 kr
Menu (I1) oxcun (rpany:nst) 0,200 kr 0,150 xr
Kams oxcug 0,100 kr 0,050 kr
Hunka okcup 0,100 kr 0,200 kr
Habop Ne 5 OC «Memannwviy» 0,200 kr
Amomunuii (rpanynsl) 0,100 xr 0,200 xr
Amromunuii (ctpyxka) 0,050 xr 0,150 kr
Kenezo BocctanoBienHoe (moporiiok) 0,050 kr 0,100 xr
Marnuii (onmnaku) 0,050 kr 0,075 kr
Menp (rpanyinsl, onwiku) 0,050 kr 0,300 xr
Huuk (rpanynsr) 0,500 xr

Habop Ne 6 OC «ll]enounvie u wenounosemenvbHole 20 ammyn
Memainibly 25 ammyn
Jlutnii 5 ammyn

Harpuii 20 amnyn

Habop Ne 7 OC «Oeneonachvie sewjecmseay

Cepa (nmopomrok) 0,050 kr 0,200 kr
Habop Ne 9 OC «I anocenuobvi» 0,100 xr
bapus xnopun 0,100 kr 0,050 xr
XKemnesa (I11) xmopug 0,100 kr 0,150 kr
Kamus xnmopun 0,050 kr 0,200 xr
Kanbuus xmopun 0,100 kr 0,200 kr
Marnus xnopuz 0,100 xr 0,200 kr
Menau (I1) xmopuz 0,100 kr 0,150 kr
Harpus xnopua 0,100 xr 0,150 xr
Hunka xmopun 0,050 kr 0,150 kr
Kamusa wogun 0,050 xr 0,200 kr
Kamus 6pomun 0,050 kr

Habop Ne 10 OC «Cynvgpamwi. Cynvgpumot. Cynoghuowiy

Amomunus cynsdar 0,100 kr 0,450 kr
Keneza (Il) cynmpdat 0,100 kr 0,500 xr
Kanus cynsdat 0,050 kr 0,500 kr
Kanpmus cynsdar 0,200 kr 0,050 xr
Marnus cynsgar 0,050 xr 0,175 xr
Menu (I1) cynedart 6e3Boansiii 0,050 kr 0,200 xr
Menu (Il) cynsdat 5-tu Bogusrii 0,100 xr 0,200 kr
Hatpus cynbdun 0,050 xr 0,200 kr
Hatpus cynsdar 0,050 xr 0,100 xr
uuka cynedar 0,200 kr 0,150 kr
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Habop Ne 11 OC «Kapbonamwi»

Kanus xap6onat (moramr) 0,050 kr 0,240 xr
Menu (1) kap6onat ocHoBHO# 0,100 kr 0,500 kr
Hatpus xap6onar 0,100 xr 0,350 xr
Harpus ruapokap6onar 0,100 kr 0,500 xr
Kanbrus kapbonar 0,200 xr 0,150 xr
Marnus kap6onat 0,200 kr 0,150 kr
11 | Habop Ne 12 OC «@ocghamei. Cunuxamuoly
Harpus cunukat 9-tu Boansiii 0,050 xr 0,200 kr
Hatpust oprodocdar tpexszamemniennsiii 0,100 kr 0,100 xr
12 | Habop Ne 14 OC «Coeounenus mapeanyay
Kanus nepmanranar (kanuii mapranueBokucisiii) 0,500 0,225 xr
KT
13 | Habop Ne 16 OC «Humpamuwi»
Amomunus Hutpar 0,050 kr 0,050 kr
Kamnus aurpar 0,050 kr 0,100 xr
Kanwuus autpat 0,050 kr 0,100 kr
Menau (Il) autpar 0,050 xr 0,100 xr
Harpus nutpar 0,050 xr 0,350 xr
Cepebpa nutpar 0, 020 kr 0,010 xr
14 | Habop Ne 17 OC «Hnouxamopoly»
Jlakmounp 0,020 kr 0,100 kr
MertunoBsiii opawkeBsii 0,020 kr 0,100 kr
®denondranenn 0,020 kr 0,100 xr




Conep:kanue y4eOHOro npeamera
8 kaacc

Pasznen 1. OcHoBHble TOHATHS XUMHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
npeaCcTaBJIeHU)

[Ipenmer xumun. XuMus Kak 4acThb €CTECTBO3HaHMS. BemecTtBa u ux cBoicrBa. YucTteie
BEIIeCTBA M CMecCH. MeETOoasl TO3HAHUS B XUMHUU: HAOMIOACHHWE, JKCHepUMEHT. l[Ipuemsr
0e3omacHo paboThl ¢ 000pyaOBaHKHEeM U BemecTBaMu. CTpOeHUE TUIAMEHHU.

YucTteie BemecTBa 1 cMecu. CrocoObl OYMCTKH BEIECTB: OTCTaWBaHKE, (PUIBTPOBAHKE,
BBIIIAPUBAHUE, KpHUCTAUIM3ALMS, JUCTHWILUIALMSA. Du3nueckue W XUMHUYECKUE SIBJICHHS.
Xumnueckue peakiuu. [I[pu3Haku XuMUYECKUX peaKui U YCIOBUS BOZHUKHOBEHUS U TCUCHUS
XUMHUYECKUX PEAKIUM.

ATOMBI, MOJIEKYJIBI U HOHBI. BelllecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI.
Kpucrammmaeckue nu amopdHbie BemiecTBa. KpucTaimyeckue pemieTkd: MOHHAs, aTOMHAs U
MosekyisipHas. IIpocTeie W ClnoKHBIE BelIeCTBA. XHUMHUYECKUMH dJE€MEHT. Meramisl u
HEMETAJUIBl. ATOMHAs ¢AUHHUIIA Macchl. OTHOCHTEIbLHAS aTOMHas Macca. SI3bIK XUMUH. 3HAKH
XUMHUYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. XHMHUYECKHE (POPMYIIBL.
OtHocuTenbHass MOJEKYJsipHas Macca. KauecTBEeHHBIM M KOJMYECTBEHHBIM COCTaB BELIECTBA.
Beruncnenus mo xumudeckuM (hopmyraMm. MaccoBasi 10Jisi XUMHUYECKOTO 3JIEMEHTA B CIIOKHOM
BECIIIECTRE.

BajneHTHOCTP XMMHUUYECKUX 3JIEeMEHTOB. OrpeaeneHue BaJCHTHOCTH JJIEMEHTOB I10
dbopmynam OuHapHBIX coearHeHU. CocTaBlIeHHEe XUMUYECKUX (POpMYT OMHAPHBIX COSAUHEHUHN
10 BAJICHTHOCTH.

ATOMHO — MOJEKYJSIpHOE YYeHHE. 3aKOH COXPAaHEHHS Macchl BemecTB. JKu3Hb U
nearenbHocTs M.B. JIomoHOcOBa. XuMHueckue ypaBHEHUs. THUIBI XUMUYECKUX PEAKIUH.

Kucnopon. Haxoxnenue B mpupozae. [lomydenue kucimopoaa B IabopaTopuul H
IPOMBINUIEHHOCTH. PU3NYecKue M XUMHUYECKHe cBoilcTBa kuciopona. ['openuwe. Okcuusl.
[Ipumenenue kucinopoaa. Kpyropopor kuciopoaa B npupoje. O30H, alloTponusi KUCIOpoa.
Bozayx u ero coctaB. 3ammra aTMoc(hepHOT0 BO3/1yXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnenue B mpupoxae. [lomydenue Bomoposa B jaboparopuu
MPOMBINUIEHHOCTH. @u3NYecKue W XUMHYECKHME CBOMCTBa Bojaopoaa. Bomopox —
BOCCTAaHOBHUTEL. Mepbl 6e30macHOCTH MpHu padboTe ¢ Bojopoaom. [Ipumenenue Bogopoa.

Bona. Meroasl onpeneneHust coctaBa BOJAbl — aHalu3 U cuHTe3. Du3nueckue cBOMCTBA
BO/bI. Bona B mpupose U crnocoObl ee OYUCTKU. Adparusi BoAbl. XUMHUYECKHUE CBOWCTBA BOJIBIL.
IIpumenenne Boawl. Boga — pactBopurens. PacTBopumocTh BemecTB B Boje. MaccoBast 10Jis

PacTBOPEHHOT'O BEIIECTRA.



KonnuectBennble oTHomeHus B xumuu. KonmdectBo BemectBa. Moiab. MonsipHas
macca. 3akoH ABoraapo. Mousipablii 00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
OOBbeMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIUX.

Baxxneiimue kiaacchl HEOpraHM4eckux coequHeHuil. OKCHUIbI: cOCTaB, Kiaccudukarius.
OcHoBHBIE M KHUCIOTHbIE OKcuiabl. HomeHnknarypa oxcuaoB. Du3ndyeckue U XHUMHUECKHE
CBOICTBa, [10JIy4E€HNE U IPUMEHEHUE OKCHJIOB.

I'unpokcunpl. Kmaccupukanmst rugpokcunoB. OcHoBanusi. CoctaB. Ilenmoun wu
HepacTBOpUMbIe OcHOBaHUA. HoMenknaTypa. dusndecke 1 XMMHUYECKUE CBOWCTBA OCHOBAHHA.
Peakus neiTpamuzanuu. IlonydeHne W mpuMeHeHHE OCHOBaHUN. AMQOTEpHBIE OKCHIBI U
TUAPOKCHUIBI.

Kucnorel. CocraB. Knaccudukanus. Homenknarypa. dusnyeckue u XUMHUECKUE
CBOICTBa KUCIIOT. Psn HampshKeHUs METaJLIOB.

Comu. CocraB. Knaccudukanua. Homenknarypa. ®Pusnyeckue CBOICTBa COJEH.
PacTBopuMocCTh coneil B Boge. Xumuyeckue cBoicTBa cojeil. CrocoObl MOydeHHs! COoJei.
IIpumeHeHue coneil.

['eHeTnyeckas CBSI3b MEXKAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCIMHEHUH.

JemoncTpanuu. O3HaKOMJIEHHE C 00pa3liaMy MPOCTHIX U CIOKHBIX BemlecTB. CrocoObl
OYMCTKH BEIIECTB: KPUCTALUIM3AIMS, AUCTHILIIANUA. OMNbIThI, MOATBEPKAAIOIINE 3aKOH
COXpaHEHUsI MacChl BELIECTB.

[lonydyenne u coOupaHue KUCIOPOJAa METOAOM BBITECHEHHUs BO3AyXa U  BOJBL
Onpenenenne coctaBa Bo3nyxa. Komwrekyus Hegpmu, KameHHO20 Yeasi U NPOOYKMOS UX
nepepaoomxu.

Amnanu3s Boabl. CHHTE3 BOJIBI.

3HaKOMCTBO C 0OpasllaMHd OKCHJOB, KHCJIOT, OCHOBaHMW U cojeil. HeiTpanuzanus

1IEI0YM KUCTIOTOM B MPUCYTCTBUU MHAMKATOPA.

JlaGopaTopHble onbIThl. PaccMoTpeHue BemeCTB C pa3auYHbIMH  (U3UUYECKUMU
cBoiictBamu. Pa3nenenue cmecu ¢ momolunpio mMarHuta. [lpuMepsl QU3NYecKMX M XUMHUYECKUX
ABJIEHUI. Peakiuu, WIUTIOCTPUPYIOIME OCHOBHBIE MPU3HAKKU XapaKTEPHBIX peakuuu. PaznoxeHue
ocHoBHOTO KapOonara meau (Il). Peakuus 3amenieHuss Men Kene3oM.

O3HakoMJIeHHEe ¢ 00pa3laMi OKCHJIOB.

BsaunmoneiictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThL, TOATBEPKIAOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHMIA.

IIpakTnyeckune padorTsl

e[lpaBuna TexHuku Oe3omacHOCTH TMpu paboTe B XUMHUYECKOM KaOuWHeETe.

O3zHakomMyieHHE ¢ 1a00paTOPHBIM 000PYJOBaHUEM.



e OuncTKa 3arpsA3HEHHON TTOBAPEHHOM COJIU.

e [IonyueHune u CBOMCTBA KMCIOPOJA

e [TonyueHne BOJOpOAA U U3yYEHUE €r0 CBOKCTB.

e [[puroroBiieHue pacTBOPOB COJIeM €  ONpEeAcICHHOM  MAaccOBOM  JoJie
PacTBOPEHHOTO BEILIECTBA.

ePemieHne  SKcepUMEHTANBHBIX  337ady 1o TeMe  «OCHOBHBIE — KJIACChl
HEOPraHUYECKUX COCIUHEHUI.

PacuerHnsbie 3agaun:

Bbruncnenre OTHOCUTENIBHON MOJIEKYJISIPHOM Macchl BeliectBa 1o ¢dopMmyle.
Boblunicienue MaccoBoW J10IM 3J€MEHTa B XUMHYECKOM COEAMHEHHMM. Y CTAHOBIICHHE
npocTteiniel (opMyIbl BEIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB.

Haxoxnenne maccoBoi 101 pacTBOPEHHOTO BEILECTBA B pacTBope. BuluncieHne maccel
PacTBOPEHHOTO BEIIECTBA U BOJIBI JJIs IPUTOTOBJIEHUS PACTBOPA ONPENEIEHHON KOHIEHTPALUH.

OOBbEMHBIE OTHOLIEHUS Ta30B IIPU XUMUUECKHUX PEAKIIHSIX.

Bbruncnenuss mo XMMHUYECKUM YpaBHEHHUSM Macchl, 00bEéMa M KOJIMYECTBA BEIIECTBA
OJIHOTO M3 MPOJIYKTOB pEaKIHUHU IO Macce MCXOIHOTO BelIecTBa, O0BEMY WU KOJIHYECTBY
BEILECTBA, COJACPKALIETO ONPEIEIEHHYIO JOII0 TPUMECEH.

Paznen 2. Ilepuoamueckmii 3aKOH M NepUOANYECKAS] CHCTeMa XHMHUYECKHX
3neMenToB .. MenneneeBa. CTpoenune aroma.

[lepBble TOMBITKM KiIacCU(UKAIMM XUMUYECKHX 3JeMeHTOB. [loHsTHe o rpymnmax
CXOIHBIX DJIEMEHTOB. ECTECTBEHHBIE CEMEWCTBAa IIENOYHBIX METAUIOB M TaJOTEHOB.
biaroponnsie rasel. [lepuonnueckunii 3akon [[.M.MenneneeBa. Ilepuoguueckas cucrema Kak
€CTECTBEHHO — Hay4yHO€ KJacCU(pUKalUsi XUMHYECKUX dJeMeHTOB. TabmuuyHas ¢opma
OpeACTaBieHUs  KilacCU(UKAMU  XHUMHUYECKUX  3jeMeHToB.  CTpykTypa  TaOJHUIIBI
«Ilepuoanueckas cuctema xumuueckux snemeHToB .M. Menneneea» (kopotkas popma): A- u
b- rpynmnsl, nepuoasl. @U3HYECKUNA CMBICI MOPSIKOBOIO 3JIEMEHTA, HOMEpa Mepruoaa, HoOMepa
rpynnsl (A7 31eMEeHTOB A-TpyIm).

Crpoenue aroma: sApo U 3JIEeKTpoHHass o0osouka. CocTaB aTOMHBIX sJep: MPOTOHBI U
HEUTpoHBbl. M30TONEL. 3apsa aTOMHOrO sA1pa, MacCOBOE YHUCIIO, OTHOCUTENIbHAS aTOMHAsl Macca.
CoBpemenHast pOpMyYIHPOBKA MOHATHS «XUMUYECKUN AIEMEHT.

OnekTpoHHas 000JI0YKa aToMa: IMOHSATHE OO0 HHEPreTHYECKOM YpPOBHE (DJIEKTPOHHOM
CJI0€), €r0 EMKOCTH. 3allOJHEHUE DJIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB MIEPBOTO — TPETHETO
nepuoioB. CoBpeMeHHast HOpMyITUPOBKA MEPHUOIHMUECKOTO 3aKOHA.

3HavueHWe Tepuoanyeckoro 3akoHa. Hayunwsie npoctmxenus J[.M. Menneneea:

HCIIPABJIICHUEC OTHOCHUTCIIBHBIX ATOMHBIX MaAcCC, IPCACKA3aHUC CYHIECTBOBAHUA HCOTKPBITBIX



JJIEMEHTOB, IIEPECTAHOBKM XMMHMYECKHX DJIEMEHTOB B IEPHOAMYECKOM cucteme. JKus3Hb u
nestenbHOCTh .M. Menneneena.

JdemoHcTpaumuu:

@usnyeckue CBOMCTBA ILIENOYHBIX METAUIOB. B3auMoIeicTBHE OKCHUAOB HATpHs,
marHusi, ¢ocpopa, ceppl € BOAOH, MCCIEIOBAHUE CBOWCTB IOJYYEHHBIX IPOAYKTOB.
B3anmopenicteue Hatpus U Kanus ¢ Boaoul. dusnyeckue cBOKWCTBA raJIOTeHOB. B3aumonencreue
IIOMUHUS C XJIOPOM, OPOMOM U HOA0M.

Pa3zgen 3. CTpoenne BemecTna.

DNEKTPOOTPULIATEIIBHOCT XUMHUYECKUX 3JIEMEHTOB. (OCHOBHBIE BUABI XHMHUYECKOU
CBSI3M: KOBAJICHTHAsl HEIOJIIpHAs, KOBAJIECHTHAs IOJIIpHAs, MOHHAs. BaJe€HTHOCTh 3J1€MEHTOB B
CBETE 3JIEKTPOHHOU Teopuu. CreneHp okucieHus. [IpaBuna onpeneneHus CTeNeHed OKUCIEHUS
3JIEMEHTOB.

JdeMoHcTpanum:

ConocraBnenue (U3NKO-XMMHUYECKUX CBOICTB COEJUHEHHM C KOBAJICHTHBIMH M

HMOHHBIMH CBA3AIMU



MecTo npeamera B y4eOHOM ILJIaHe

BasucHblii yueOHbI (00Opa30BaTeNbHBIN) TUIAH Ha W3y4YE€HHE XMMUHU B 8 Kilacce OCHOBHOMU
ITKOJIBI OTBOAUT 2 Y4€OHBIX Yaca B HENIEII0, BCETro 68 ypoKOB.
VYuebnsnii nporecc B 'bBOY OOII Ne 6 ocymiecTBiaseTcs MO TPUMECTpaM, IOITOMY
u3ydeHue npenmMera « XuMus» B 8 kiacce OyaeT MPOXOAMUTh B CICAYIOIIEM PEKUME:

IIpeamer KoJsunyecTBO 4yacoB B
HEJIENI0 TPUMECTP roj
| I Il
Xumust 8 kiace 2 20 22 26 68

Pabouas mporpamma no npenMery «XHMHA» paccuuTaHa Ha 68 yd4eOHBIX 4acoB Toj, B TOM
YHCIIE TSI TPOBEICHMUS:

Bup pa6orsl Xumus
TPUMECTP rof
I | |
8 ki1ace
KoHTposbHbIE pabOThI 1 1 2 4
[TpakTrueckue paboOThI 2 3 1 6

CornmacHo yueOHOMy mmiany ['BOY OOII Ne 6 Ha u3ydeHue mnpeamera « XuMUU» B 8
KJlaccaXx OTBOJUTCS 2 Y4eOHBIX 4acoB B HEJEINI0, UTOro 68 4acoB B roj.

ITo mporpamme: H.H. I'apa. Xumus. Pabouas nporpamma. [IpenmerHas nuHus y4eOHHUKOB
I'.E. Pymsuruca, @.I'. ®enpamana 8-9 kmaccwl. Ilocobue mis yuuteneit oOrieodpa3zoBaTenbHBIX
yupexnenuii — M.: [Ipoceemenne, 2019.

8 KJacc
IInanupyemoe
Ne ITo nporpamme Py
Tema KOJIMYECTBO
n/n (uacoB)
JacoB
1 OCHOBHBIE TTOHATHS XUMUAHN 53 53
2 [Tepuonuueckuii 3akon u [ICXD J[.1. Menneneesa 6 6
3 CtpoeHue BemiecTBa. XMMHUUECKas CBS3h 7 7
Uroro 68 68




Conep:xanue yueOHOT0 npeamera
9 ki1acc

IloBTOpEeHNE OCHOBHBIX BONPOCOB 8 KJ1acca (3 yaca)
[Tepuonnueckuii 3akon u [lepronuueckas cucrema Xumuueckux 3yemeHToB [.1. MenneneeBa B
CBETE TEOPUM CTPOEHUS aTOMA.
Xumunyeckas cBsizb. CTpoeHHe BenlecTBa. TUIBI KpUCTAIIIMYECKUX PELLIETOK.
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB. PacueTsl Mo XUuMUYECKUM
YPaBHEHUSM.
JNemoncrpanuu. Tabmuna «Buasl cszeity. Tabnuna « TUITBI KPUCTATUIMYECKUX PEIIETOKY
Tema 1. Knaccupukanusi XuMuueckux peakuui (6 1)
TenoBoit 3 pexT xumudeckoit peakiuu. TepMOXUMHUECKUE YPAaBHEHUS, pACUEThI 10 HUM.
CKOpOCTh XUMUYECKUX pPEaKIUi. 3aBUCUMOCTh CKOPOCTU XMMUYECKUX PEAKIUN OT pa3IMUHbIX
YCIIOBUI: OT IPUPO/Ibl pEarupyoIlrX BEIIECTB, IO TOBEPXHOCTH COIPUKOCHOBEHUS,
KOHLEHTPALUU pearupyrolix BEIECTB, TEMIEPATyphl, KaTaau3aTopa. XMMHUECKOE paBHOBECHE,
YCIIOBHS €r0 cMelleHus. Perenue 3anad.
JdeMoHcTpanmm.
JleMoHcTpanyst ONbITOB, BHIACHSAIOIINX 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIUil OT
pa3u4yHbIX (HaKTOPOB.
Tabmuier «O0paTuMble peakiumny», «XuMuieckoe paBHoBecue», «CKOpOCTh XUMHUECKOMN
peaKLm».
Pacuernrie 3amaun.
PacueTsl 1o TEPMOXUMHUYECKUM YPAaBHEHUSIM.
Tema 2. JaekTpouTHYeCKas qucconuanus (74)
ONEKTPOIUTHI U HEIJIEKTPOIUTHI. DJIEKTPOIUTUYECKAS JUCCOLUALNS BEIIECTB B BOJHBIX
pactBopax. Monsl. KaTnoHb!l 1 aHnoHsl. I'uapatHas Teopust pacTBOpPOB. DIIEKTPOJIUTHYECKAS
JUCCOLMalUs KUCIIOT, 1enodeit u coneil. Cnalble U cuilbHbBIE 3J1eKTPOJIUThl. CTeneHb
JUCCOLIMALINY. Peakiuu noHHOT0 06MeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
OxucnuTenb, BOCCTaHOBUTEND. [ MApOIN3 comeil.
JlemoncTpanuu. VcnbiTanne pacTBOPOB BELIECTB HA AIEKTPUUECKYIO POBOIUMOCTb. [IBHkKEeHME
MOHOB B AJIEKTPUYECKOM II0JIE.
JlaGopaTopHbie onbITHI. Peakiiun oOMeHa MeX/1y pacTBOpaMH JIEKTPOIUTOB.
IIpakTnyeckas padora. Penienne skCliepMMEHTAIBHBIX 3a4a4 110 TEME «DIEKTPOIUTHYECKAs
JTUCCOLIAALIUSY.

Tema 3. I'asiorennbi(S 1)



[TonoxeHune raJloreHoB B NEPUOJNYECKON CUCTEME U CTPOEHUE UX aTOMOB. PU3NUecKue u
XUMHUYECKHE CBOMCTBA raJIOrCHOB.

CpaBHuTENbHAs XapaKTEPUCTHKA rajioreHoB. [IpuMeHeHne rajoreHos.

Xnopoogopoa. [Tonyuenne. duznueckue cBoiicTa. CoJisiHasA KUCTOTA U €€ COJIH.
IIpakTnyeckas padora. [losyueHue XJ0poBOI0PO/Ia U U3YYEHUE €TI0 CBOMCTB.
JemoncTrpanun. Puznueckue cBocTBa rajioreHoB. [lonydenue Xxa0poBoaopoa U pacTBOPEHUE
€ro B BOJIE.

JlabopaTopHble onbIThl. Pacrio3HaBanue CONISHON KUCIOTHI, XJIOPHUI0B, OPOMUIOB, HOAUJIOB U
uona

Tema 4. Kucjopoa u cepa (6 4)

[Tono>keHne KUCI0PO/Ia U CEPhl B IEPUOJUUECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOEHUE UX
aTOMOB. AIIJIOTPOIHUS KHCIOPOia — O30H.

Cepa. Anmnotponusi cepbl. duznueckrue U XuMudeckue cBorcTBa. Haxoxaenue B mpupo/e.
[Tpumenenue cepbl. Oxcun cepbi(1V). CepoBogopoaHas U cepHUCTAst KUCIOTHI U UX coiu. OKCH
ceprl(V]). Cepnas kucnota u ee coti. OKUCTUTENbHBIE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOU
KHUCTIOTHI.

[TonsiTre 0 CKOPOCTU XUMUYECKUX peakuuid. Katanuzaropsl.

JleMoHcTpanum. AJUIOTPONUS KUCIOPOJa U cepbl. 3HAKOMCTBO ¢ 00pa3LiaMu IPUPOIHBIX
cyns(huI0B, CyIb(}aTos.

JlabopaTopHuble onbIThl. PacrioznaBanue cynbhua-, cyab(UT- U cylb(ar-uoHOB B paCTBOPE
IIpakTuyeckas padora. Perenne skcriepuMeHTaIBHBIX 3a1a4 1o Teme «Kucmopon u cepay.
Pacyernble 3a1a4u. BerunciieHns 1o XUMUYECKUM YPaBHEHUSAM PEAKIIMI MacChl, KOJIUYECTBA
BElIeCTBa UM 00beMa M0 U3BECTHOW Macce, KOJMYECTBY BEIIECTBA MM 00bEMY OJHOIO U3
BCTYMAOIINX WM TOTYYaIOIINXCs B PEAKI[H BEIECTB.

Tema 5. A3zot u ¢docdop (8 4)

[Tonoxxenue azota u pochopa B NEPUOANUYECKOIN cUCTEME XUMUUYECKUX 3JIEMEHTOB, CTPOCHHUE UX
aToMOB. A30T, (hru3HUecKue U XUMUYECKHE CBOMCTBA, TIOJyuyeHue U npumeHenue. Kpyrosopor
azoTa B npupoje. AMMuak. @u3nyeckue 1 XUMUIECKHe CBOMCTBA aMMHAaKa, MOTyYeHHE,
npumenenue. Conu ammonus. Okeunst azota(ll) u (IV). A3oTHast KMCIIOTa U €€ COMH.
OKHUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.

®ochop. Amnorponus pochopa. Puznyeckue U XuMuueckue cBoiictsa gochopa. Oxenn
docdopa(V). OprodochopHast KUCIOTa U €€ CONH.

MunepansHbie y10OpeHus.

JemoncTpanuu. [lonydeHnre ammuaka u ero pactBopeHue B Bojie. O3HaKOMIIeHHE ¢ 00pa3iaMu

MPUPOJHBIX HUTPATOB, PpochaTos.



JlaGopaTropHble onbIThbl. B3anMoielicTBrEe cosieit aMMOHUS cO 1ienodyamMu. O3HaKOMIIEHHUE C
a30THBIMU U POCHOPHBIMHU YAOOPCHUSIMHU.

IIpakTuyeckune padoTsl

[TonyyeHue ammMuaka 1 U3y4eHHUE €T0 CBOMCTB.

Omnpenenenre MUHEPATBHBIX YI0OPEHHIA.

Tema 6. Yriepoa n kpemuuii (9 4)

[Tonoxenue yriaepoaa u KpEMHHUS B IEPUOJUUECKON CHCTEME XUMHUECKUX 3JIEMEHTOB, CTPOEHUE
UX aTOMOB. YTIIEpo], aJUIOTPONHbIE MOaUGUKALNY, GU3NYECKUE U XUMUYECKHE CBONCTBA
yriiepojia. YTrapHbIi ra3, CBOMCTBA U (PU3UOJIOTHUECKOE ACHCTBHE HA OpraHu3M. YTJIEKUCIBIN ra3,
YroJbHasl KUCJIOTa U €€ coau. KpyroBopor yriaepoja B Ipupose.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenas kuciora u ee conu. Crexiio. LlemenT.
Jemouncrpanuu. Kpucrannuyeckue pemerku anmasa u rpaguta. 3HaKOMCTBO ¢ o0pa3amu
MPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HaKOMJICHHE C PAa3JIMYHBIMU BUJAMH TOIUIHBA.
O3HaKoOMJIEHHE C BUJJaMH CTEKJIA.

JlabopaTopHblie onbITbl. O3HAaKOMJIEHHE CO CBOMCTBAMU U B3aMMOIIPEBPALICHUSIMHI KapOOHATOB
u ruapokapoonaToB. KauecTBeHHBIEC peakiiy Ha KapOOHAT- U CUIIMKAT-HOHBI.

IIpakTuyeckas padora. [lonyuenue okcuna yrinepona(IV) u uzyuenue ero cBONUCTB.
Pacno3naBanue kapOOHATOB.

Tema 7. O61ue cBoiicTBa MeTaslioB (134)

[TonoxeHue MeTamioB B IEpUOANYECKON cucTeMe XuMuueckux snemeHToB J[. . Menzeneesa.
Meramnuueckas cBsi3b. PU3HYECKUE U XMMUYECKUE CBOMCTBA METAIIIOB. Psii HanpshKeHUt
METAaJIJIOB.

[Tonsitue o metamutypruu. Crioco0b! noaydeHust MmetamioB. CruiaBsl (CTajib, UyTyH,
JOpaTroMUHUN, OpoH3a). [Ipobiema 6e30TXOAHBIX TPOU3BOJICTB B METAJUTYPTHH U OXpaHa
OKPYXKarOILEeH Cpebl.

Iles0unble MeTa/uIbl. [10/10)keHNE TIETOYHBIX METAJUIOB B IEPUOAMYECKON CUCTEME U CTPOCHHE
aroMoB. Haxoxnenne B mpupoae. Pu3znueckue u XMUMHYECKHUE CBOMCTBA. [I[pMeHeHne Men0uHbIX
METaJVIOB U UX COECIMHEHUM.

Ilesi0uHO03eMeIbHBIE MeTaIbI. [[o0XeHne MeT0YHO3EMENbHBIX METAIOB B IEPUOANYECKOM
cucteme u ctpoeHue aroMoB. Haxoxenue B ipupoae. Kaneumii u ero coenquuenust. Kectkoctb
BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Amomunuii. [TonoxeHnue antoMUHUS B IEPUOJUUECKON CUCTEME U CTPOEHHUE €ro aToMa.
Haxoxnaenwne B npupojae. Pu3ndeckue U XUMHUUECKHE CBOMCTBA amOMUHUSA. AM(OTEPHOCTD

OKCHaa U TUAPOKCH A AJITFOMUHUSA.



Kene3so. [Tonoxenue xene3a B IEPUOIUUECKON CUCTEME M CTPOEHUE ero atoma. Haxoxnenue B
npupoje. dusnyeckue U XuMUYecKrue CBOMCTBA xkene3a. OKcuabl, TuIpokcuasl u conu xene3a(ll)
u xeneza(lll).

JeMoHcTpanuu. 3HaKOMCTBO € 00pa3liaMy BaXKHEHUIINX COJIeH HATpUsl, Kaus, TPUPOIHBIX
COEIMHEHUH KaJblLUs, PyJaMu XKelle3a, COEAMHEHUAMH AIFOMUHUSA. B3aumMoaeiicTBue 1menouHbIX,
HIEJIOYHO3EMEIbHBIX METAJUIOB U aTIOMUHUS ¢ BOJIoM. CxkuraHue skelie3a B KUCIOPOE U XJIOpe.
JlabopaTopHsbie onbIThI. [lonyueHne ruipokcuia alFOMUHUS U B3aUMOJIEHCTBHUE €TO C
KuciioTaMu U menodamu. [lomyaenne ruapokcuios xkene3a(ll) u (I11) u B3anmoericTBre ux ¢
KHCJIOTaMU U LIeJI0YaMHu.

IIpakTuyeckune padoTsl

Pemienne skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «nemeHThl IA—IIA-rpynn nepuoanyeckon
TaOJIMLBI XUMHUYECKHUX JIEMEHTOB.

Pelenune skcriepruMeHTANBHBIX 3a/1a4 110 TeMe «MeTasuibl U UX COSIUHEHUSD.

PacyerHble 3a1aun. Beraucienus mo XuMUYECKUM YPaBHEHUSIM MacChl, 00beMa UM KOJIUYECTBA
BEIIECTBA OJIHOTO U3 MPOIYKTOB PEAKITUH 110 MACCE UCXOTHOTO BEIIECTBA, 00bEMY HITH
KOJIMYECTBY BEILIECTBA, COJAEPKALLETO ONPEAEIECHHYIO JOJII0 MPUMECEH.

Tema 8. OcHoBbl oprannyeckoin xumuu(10 u)

[lepBoHavasbHBIC IPEACTABICHHS 00 OpraHUYECKUX BemecTBax [lepBoHavanbHbIe CBEACHUS O
CTPOCHUH OpPTaHMYECKHUX BeecTB. OCHOBHBIC MOJIOKEHUSI TEOPUU CTPOCHHS OPTaHUIECKUX
coenquHeHuit A. M. bytieposa. M3omepusi. YnpouieHHas KiaccuGuKaus OpraHndeckux
COCIMHEHU.

Yrnesonoponsl. [Ipenensubie yrieBogopoasl. MeraH, staH. Ousndyeckue U XUMHUYECKHE
cBoiictBa. [Ipumenenue.

Henpenenbubie yraeBogopoasl. ItuiieH. @U3nyeckue U XuMu4yeckue cBorcTra. [Ipumenenue.
AueruneH. JlueHoBble yriaeBoaopoAbl. [loHATHE 0 MUKINYECKUX YIIIeBOJOPOAax (IIUKIOAIKAHBI,
6en3omn).[IpupoiHbIe UCTOYHUKH YTIIEBOI0OPO10B. HedTh U mpupoaHbIif ra3, ux mpruMeHEHHE.
3amurta atMochepHOTo Bo3ayxa oT 3arpsizHenus. Criuptel. OHOATOMHBIE CITUPTHL. MeTaHoI.
Ortanon. Gusnyeckue cBoricTBa. PU3MOIOTUUECKOE JEHCTBUE CIUPTOB HA OPraHU3M.
[Tpumenenne. MHOTOATOMHBIE CIIUPTHL. DTUICHTINKOING. [ unepun. [Ipumenenue. Kap6oHoBbie
KHUCIIOTHL. JKupel. MypaBerHas U yKCyCHast KMCIIOThL. Pusndeckue cBoicTBa. [Ipumenenue.
Bricine kapO6oHOBBIe KUCITOTHL. CTeapuHOBasi KUcaoTa. JKUpbl — MPOTYKTHI B3aUMOJICHCTBUS
TJIMIIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. POk *KHpOB B MpoIiecce 0OMeHa BEIIECTB B

opranusme. KanopuitHOCTb )KHUpOB.



Yraesoasl [1110k03a, caxapo3za — BaKHEHIIME MPEACTABUTENM YrieBo10B. HaxoxneHnue B
npupoje. orocunres. Poib rioko3bl B MUTAaHUU U YKPEILJIEHUH 310pOoBbsi. Kpaxmai u
LeJUTI0JI03a — IpupoAHbIe nonuMepsl. Haxoxaenue B mpupoze. [lpumenenue.

benku — ounononumepsl. CoctaB 6enkoB. @yHkiuu 6enkoB. Poibs 6enkoB B mutanuu. [lorsatue o
dbepMeHTax U ropMOHaX.

[Tonrmepbl — BBICOKOMOJIEKYIIsipHBbIe coequuenusd. [lommatunen. [lonmunponuieH.
ITonmuBuHunxnopua. Ilpumenenue noiuMepos.

JeMoHCTpaUMu.

Monenu MOEeKy OpraHUYeCKUX COSAMHEHUMN, CXEMBI, TAOIHUIIBL.

["openue yriaeBogopoaoB U 0OHAPYKEHUE MPOTYKTOB X TOPEHHUSL.

OO6pa3ipl HeTH U MPOTYKTOB MX MEPEpadbOTKH.

BuieoonsIThl IO CBOWCTBAM OCHOBHBIX KJIAaCCOB BEIIECTB.

PacuerHble 3a1auu. Y CTaHOBIIEHUE MPOCTENIIeH (GOpMyIIbl BEIIECTBA [0 MACCOBBIM JIOJISIM

9JICMCHTOB.



MecTto npeamera B y4eOHOM IJIaHe

bazucHblil yueOHBIN (00pa3oBaTENbHBIN) TUIAH HA M3YYCHHE XUMHUU B 9 Kilacce OCHOBHOU

HIKOJIBI OTBOJUT 2 Y4eOHBIX Yaca B HEJIENI0, BCEro 68 ypOKOB.

Vuebnsiii mpouiecc B 'bOY OOI Ne 6 ocymiecTBiseTcss 1Mo TpUMECTpaM, MO3TOMY
U3ydeHHe nmpeaMera «Xumus» B 9 kiacce OyJIeT MPOXOIUTh B CICAYIONIEM PEKUME:

Ipeamer KouuyecTBO 4yacoB B
HEJEINI0 TPUMECTP rojn
| 1 ]
Xumus 9 kmacc 2 20 22 26 68

PaGouas mporpamma mno npeamery «XUMHs» paccUMTaHa Ha 68 ydeOHBIX 4acoB IOfl, B TOM

YUCJIC IJId MPOBCACHUA:

Buna padorsl Xumus
TPUMECTP TOoJI
| 1 11
9 kaacc
KoHTposabHbIe paboThI 1 1 2 4
[TpakTrueckue paboThl 2 3 2 7

Cornacio yuebnomy miany ['BOY OOl Ne 6 Ha u3ydenuwe mnpeamera «XUMHUH» B 9
KJlaccaX OTBOJAMTCS 2 YyYeOHBIX 4YacOB B HEIEIIO, HTOTO 68 4YacoB B TOI.

ITo mporpamme: H.H. I'apa. Xumus. PaGouas mporpamma. [Ipenqmernast muHusi yaeOHUKOB
I'.E. Pymsurtuca, ®@.I'. ®enpamana 8-9 kiaccel. Ilocobue mis yuuteneir o61eo0pa3zoBaTenbHbBIX

yupexenuit — M.: IIpocsemenue, 2019.

9 kJ1acc
Ne ITo nporpamme | IlnaHupyemoe
Tema KOJIM4ECTBO
n/n (4acoB)
4acoB
1 | IoBropenue 2 2
2 Knaccudukanus XuMHUECKUX peakiuit 6 6
3 DIEKTPONUTHYECKAS AUCCOLMALIS 7 7
4 | I'anorensl 5 5
5 | Kucnopon u cepa 6 6
6 | Asoru dochop 8 8
7 | Yrnepoa v KpeMHUIH 9 9
8 | Meraibl 13 13
9 | [lepBoHaYaNIbHBIC MPEACTABICHUS 00 OPTaHUYSCKUX 11 1
BCIIIECTB
Hroro 68 68




Temamuueckoe naanupoeanue ¢ onpe()eﬂenuem OCHOBHbBIX 8UO08 yueﬁnoﬁ 0essmenbHOCmu.

Pazgennt KouaunyecTBo KouaunyecTBo KoanuyecTBo npakTHYeCKHX XapakTepucTHKA OCHOBHBIX BUI0B
n/n NPOrpamMMbl 4acoB KOHTPOJIbHBIX padort AeSITeIbHOCTH
pador
8 kunacce
OCHOBHBIE IOHATHS 53 yaca 3 6 Paznuuats IIpEeIMETHI U3y4YEeHUs
xuMuu (YypoBEHb €CTECTBEHHBIX HAYK, IOHATHUS «aTOM,
aTOMHO — «MOJIEKYJIa», «XUMUYECKHM 3IIEMEHTY,
1 MOJICKYJISIPHBIX «HUOHY, «4acTuIay, «HUHJIEKCY,
IIpEICTaBICHU) «KOIPPUIHEHT», «CXeMa XUMHUYECKOU
peakuumn», «ypaBHEHHE XHMHYECKOU
peakuumn». Hab6monate CBOICTBA
BEILIECTB W U3MEHEHUS B XOJE XHUM.
peaknuii, Gu3. W XUM. TNpeBpaIIeHUs
M3y4aeMbIX BEILECTB. Yuutbcs
MIPOBOJIUTH XUM. AKCIIEPUMEHT.
Uccnenosare CBONCTBA BEILIECTB.
Cobmonate npaBuna Th. Omnpenenstsh
MPU3HAKU XUMHUYECKHX peaxiuii,
OTHOCUTEIIBHYIO aTOMHYKO Maccy H
BAJIECHTHOCTh 3JIEMEHTOB, COCTaB
MPOCTEUIIINX COCIUHEHUNW MO0 MX XHUM.
dbopmynaMm. DuUKCHpPOBATH B TETPAAH
HaOJIOJaeMble TPU3HAKA XUMHUYECKHX
peaKuuu.
[lepuoanueckuit 6 - - Knaccudumnuposats U3y4YEHHBIE
3aKOH U XUMUYECKHE 3JIEMEHTHI u ux
epUogNIECKast COEIMHCHMUS. CpaBHUTH CBOICTBa
2 CUCTEMA XUMUYECKUX BEILECTB, MPUHAICKALIUX K Pa3HbIM

anemenTtoB J[.1.
Menneneena.

KJlaccaM, XUMUYECKUE IEMEHThI Pa3HbIX
rpynmn. YcraHaBIuBaThb BHYTpU- H




Crpoenue aToma

MEXIIPEIMETHBIE CBSA3HU.
DopMyJIUPOBATH TMEPUOJUYECKUNA 3aKOH
.M. MenneneeBa M pacKpblBaThb €ro
CMbICI. XapaKTEepu3OBaTb CTPYKTYPY
nepuoandeckor Tabnunbl. Paznuuath
nepuonel, A- U b- rpynnbl. OOBACHATDH
buznueckuit CMBICIT MOPSIAKOBOTO
HOMEpa XUMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PYNIIBI U MEPUOA, K KOTOPBIM
BJIEMEHT MIPUHAIICKAT B
MEepUOINYECKOM cucTreMe JI.I.
MenneneeBa; 3aKOHOMEPHOCTH
W3MEHEHUsI CBOWCTB  3JIEMEHTOB B
npezesiax MajblX MEPUOJOB U A-TPyIIIL.
@opMynHpOBaTh ONPENEICHUS TMOHATUN
«XUMUYECKUN BJIEMEHT», «IIOPSIKOBBII
HOMEPY, «MaCCOBOE UUCIIO», «A30TOIBI»,
«OTHOCHUTENIbHAsA ~ aTOMHAas  Maccaw,

«AIEKTPOHHAs 00011049KaY,
«GNEKTPOHHBIN  cioit».  Onpenensite
YHCIIO MPOTOHOB, HEUTPOHOB,

AJIEKTPOHOB y aTOMOB XHMMHYECKHX
AJIEMEHTOB, HCHOJIb3YSI TEPHOIUUYECKYIO
tabnuiy. CocTaBIsATh CXEMBl CTPOSHUS
atomoB miepBeix 20 anmementoB [1CXD.
Jenatb yMO3akilOu€HHE O XapakTepe
U3MEHEHUS CBOWCTB XUMUYECKUX
AJIEMEHTOB C YBEJIMYEHHUEM 3apsJliOB
aTOMHBIX siiep. MccmemoBaTh CBOMCTBA
M3y4aeMbIX BEILIECTB. Ha6mronate
buznveckue " XUMUYECKHE
MpPEBpAIICHUs]  U3YyYaE€MbIX  BEILECTB.
OmnuchiBaTh  XMMHYECKHE  PEAKIIWH,
HaOMOlaeMbple B XOJI€ JKCIEPHUMEHTA.




YyacTBOBaTh B COBMECTHOM
00CYKJIEHUU PE3yJIbTaTOB OIBITOB.

CtpoeHue BelecTna.
XUMHUYECKAS CBA3b.

®opMynupoBaTh ONpeNEICHUs MOHATHH
«KOBAJICHTHAasE ~ HENOJSIpHAs  CBS3bY,
«KOBAJICHTHAsI HOJIsIpHAs CBSI3bY,
«MOHHAsl CBSI3bY», «CTEIEHb OKHUCICHUSN,
«QJIEKTPOOTPHULIATEIILHOCTDY.
OmnpenensiTb  THO  XUM. CBSI3U B
COEIMHEHUSX Ha OCHOBaHUHU
xumMuueckon  opmynsl.  Omnpenensith
CTENIEHb  OKHCJIEHHMS  JJIEMEHTOB B
coequaeHusix. CocTaBisATh  (HOPMYIIBI
BEIIECTB 110  CTENEHU  OKHUCICHMS
areMeHTOB. COCTaBISTh CPABHUTEIILHBIC
1 00001IaroIye Ta0anIbl, CXEMBIL.

[ToBTOpEHME.
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Temamuueckoe naanupoeanue ¢ onpe()eﬂeﬂuem OCHOBHbBIX 8UO06 yueﬁnoﬁ oessmenbHOCmu.

n/n

Pasznenant
MPOrpamMmbl

KoaunuecTBo
JacoB

KoanuecTBo
KOHTPOJIbHBIX
pador

KoanuyecTBo npakTHYeCKHX
padot

XapaKTepncTnRa OCHOBHbBIX BU/I0B
ACATEJIBbHOCTHU

9 kjacce

[ToBTOpEeHUe
OCHOBHBIX BOIIPOCOB
Kypca 8 kiiacca

Knaccudpukanus
XUMHAYECKHX PEaKIHi

Knaccudumnuposats XUMUYECKHE
peakuuu. [IpuBoauTh MpUMEpPHI peakLuii
KaXZI0T0 THUIIA. Pacno3naBatb
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu.  Omnpenenirb  OKUCIUTEINb,
BOCCTAHOBUTEJb, IIPOLECC OKHUCICHUS,
BOCCTaHOBJICHUSI. Hab6monate u
ONUCBHIBATh XUMHUYECKHE pEaKIUu ¢
MTOMOIIBIO0 €CTECTBEHHOTO SI3bIKA U SI3bIKA
XUMUHU. UccnenoBath YCIIOBUS,
BIIUSAIONINE HA CKOPOCTh XHWMHUUYECKOU
peakiuu. OnuceiBaTh yCIIOBUS,
BIIUSAIONINE HA CKOPOCTh XHWMHUUYECKOU
peaKkiuu. [IpoBoauTh TPYIIIOBbIE
HaONIOZIEHUsT BO BpEeMsl TMPOBEICHUS
JIEMOHCTPALIMOHHBIX OTIBITOB.
YuacTtBoBath B COBMECTHOM
0oOCYXJIEHUU  Pe3yJbTaTOB  OMBITOB.
CocraBnsTth TEPMOXUMHYECKHE
PaBHEHHUSI peaKIuil.

Boruncnsate TemnoBoil 3¢ ¢deKkT peaxuuu
10 €€ TEePMOXMMHUYECKOMY PABHEHHUIO.

DIIEKTPOIUTHYECKAS
JUCCOLMaIus

O600mare 3HaHUS O  PacTBOpAaXx.
[TpoBoaUTH HAOMIOACHUS 32 MMOBEIEHUEM
BEIIECTB B PACTBOpaX, 3a XMMHUYECKHMHU




peaKIusIMU, IPOTEKAIOIUMHU B
pacTBopax. DopMynupoBaThH
ONpE/CIICHUsT TIOHATHH <«3JICKTPOJIUTY,
CHEINEKTPOJIUTY»,  «IIIEKTPOIUTUICCKAS
JIACCOLIMAIHS.

KonkpeTn3upoBarh  TOHSATHE  «UOHY.
O0600mare HOHATHS «KaTHOHY,
«QHHOHY.

HccnenoBaTh  CBOMCTBA  pacTBOPOB
IeKTpoInTOB. OMNUCHIBAaTh  CBOMCTBA
BEIICCTB B XOJC JICMOHCTPAI[HOHHOIO U

1a60paTOPHOTO IKCIIEPUMEHTA.
CoOronath npaBuia TEXHUKH
0€30IMacCHOCTH. XapakTepus3oBarh

YCIIOBHSI TE€UEHUS peakluil B pacTBOpax
AJIEKTPOJIUTOB 10 KoOHLA. OrnpenensiTh
BO3MOXHOCTb ~ IPOTEKAHUS  peaKIMi
MOHHOTO oOMeHa. IIpoBoauTH
TPYIIOBBIE HAOMIOACHUS BO  BpeMs
IIPOBEJEHUS  JIEMOHCTPAllMOHHBIX U
nmabopaTopHBIX OMbITOB. OOCYXIaTh B
rpymnmnax pe3yabTaThl OTIBITOB.
OOBACHATH CYIIHOCTh PEaKIIMi MOHHOTO
oOMmeHa. Pacrio3HaBaTh peakiiMi HOHHOTO
oOMeHa.

CocraBisTh VOHHBIE YpaBHEHUS
peaKkuui.

CocTaBiATh ~ COKpAIIEHHBIE  MOHHBIE
YPaBHEHUS PEaKIUi

T"anoredsl

OOBACHATh 3aKOHOMEPHOCTU U3MEHEHHSI
CBOMCTB HEMETAJUIOB B MepuoAax u A-
rpymnmnax. XapakTepru30BaTh rajJoreHbl Ha
OCHOBE UX IOJIOKEHUS B IEPUOIUUECKON
cucteme JI. WM. MenneneeBa wu




OCOOCHHOCTEHl CTpOEHHS HUX AaTOMOB.
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHCHHSI
CBOICTB TaJIOTEHOB MO MEpUoaAy U B A-
rpynmnax. OnuceIBaTh CBOMCTBA BEILIECTB
B XOJ€  JIEMOHCTPAILlMOHHOIO u
1a00paTOpPHOTO JKCIEPUMEHTA.
CoOmoaTh  TEXHUKY  0O€30IMMacHOCTH.
Pacrio3HaBaTh OIBITHBIM IIYTEM COJISTHYIO
KHUCIIOTY U e€ cOJli, OPOMHU[IBI, MOTUMIBIL.
Hcnonp30BaTh NpUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON JEATEIbHOCTH U
IIOBCEJHEBHOM  KM3HH  C  LEIbIO
0e30macHOro oOpaleHusi ¢ BeUleCTBaMH
M MarepuajaMd M IKOJOTHYECKHU
IPaMOTHOTO IOBEJAEHUSI B OKpYXKarolen
cpene.  Bplumcnarh MaccoByro 10110
pacTBOPEHHOTO BEIIECTBA B PACTBOPE

Kucnopon u cepa

XapaktepuzoBaTb  dJeMeHTHl  [VA-
rpynnsl  (MOATPYNNBI  KUCIOpPOJa) Ha
OCHOBE UX IOJIOXKEHUS B IEPUOANUECKOMN
cucreme J[. W. Mengeneesa u
OCOOEHHOCTEH CTPOEHUSI HX aTOMOB.
OOBSCHATH  3aKOHOMEpPHOCTH  HU3Me-
HEHHs CBOWCTB 211eMeHTOB [VA-rpynmsl
nmo nmepuoay W B A-rpynmax.
XapakTepu3oBarhb AJIJIOTPOIIHIO
KHCIIOPOJIa U CEphl KaK OJIHY U3 MPUUUH
MHOTrooOpa3usi  BemiecTB. OmnuUCHIBaThH
CBOICTBa BEIIECTB B xoJae
JEMOHCTPAIIMOHHOTO U J1ab0paTOpHOTO
skcnepumenTa. CoOmronaTh  TEXHHUKY
6e3omacHoctd.  Oka3blBaTh  NEPBYIO
MOMOILlb TPU OTPABIICHUSX, OXKOTax u
TpaBMaX, CBSI3aHHBIX C pEaKTHUBAMH U




J1a00paTOPHBIM 000pyTIOBaHUEM.
OnpenensTe NPUHAAICKHOCTh BELIECTB
K ONpeNeN€HHOMY KIIAcCy COEIMHEHUH.
ComocTaBnsiTh CBOMCTBA pa30aBICHHON U
KOHIEHTPUPOBAHHON CEpHOM KHCIIOTHI.
3anuchiBaTh  ypaBHEHHS peakuuil B
MOHHOM BHJE C yKa3zaHHEM Iepexoja
AJIEKTPOHOB.

Pacnio3naBath OTIBITHBIM nyTéM
pacTBOpHI KHCJIOT, CyIb(HIBI,
Cynb(MUTHI, CyTb(haTHL.

Hcnonp30Bath NpUOOPETEHHBIE 3HAHUS U
YMEHHsI B IPAKTHUECKOH JeATEeIbHOCTH U
IIOBCEJHEBHOM  KM3HH  C  LEIbIO
Oe30macHOro oOpaleHusi ¢ BelleCTBaMU
M MarepuajaMd M OKOJOTUYECKH
IpPaMOTHOTO TIOBEJICHUS B

OKpyXarouen cpene. Bpraucusate 1o
XMMUYECKUM YPaBHEHHSM Maccy, 00bEM
U KOJMYECTBO BEIECTBA OJHOI0 U3
NPOAYKTOB  peakuud 10  Macce
UCXOJIHOTO  BEIECTBa, OOBEMY WM
KOJIMYECTBY BEIIECTBA, COAEPIKAIIETO
ONPEACIEHHYIO JIOJTIO MIPUMECEMN.
['OTOBUTH KOMITBIOTEPHBIC TPE3CHTAIHN
10 TeMe

Aot u pochop

Xapakrepus3oBaTh DJIEMEHTHI VA-
rpynns! (MOATPYIIBI a30Ta) HA OCHOBE
UX TOJOXEHUS B  NEPUOAUYECKON
CUCTEME U OCOOEHHOCTEH CTPOECHMSI HX
aTOMOB.

OOBACHATh 3aKOHOMEPHOCTU M3MEHEHHSI
CBOICTB 2JIEMEHTOB VA-TpyMIIbI.
XapakTepru3oBaTh aluioTponuio dochopa




KaK OJIHy W3 MPHYUH MHOr000pas3us
BemecTB. ONUCHIBATL CBOMCTBA BEILIECTB
B xXoze JIEMOHCTPAIIMOHHOTO u
n1abopaTopHOTO IKCIIEPUMEHTA.
CoOmrogaTh  TEXHUKY  0O€30IMMacCHOCTH.
Oxa3plBaTh  TMEPBYIO  IOMOIIb  MPH
OTpaBJICHHSX, 0JKOTaX U TPaBMax,

CBSI3aHHBIX C peaKkTuBaMu "
J1a00paTOPHBIM 000pyTIOBaHUEM.
YcraHaBiIuBaTh MIPUHAJICKHOCTD

BEIIECTB K ONpeAeNEéHHOMY Kiaccy
coenHeHui. CoMoOCTaBIATh CBOWCTBA
pa30aBiIeHHON W KOHILEHTPUPOBAHHOMN
A30THOM KUCIIOTHI.

CocTaBlATh ypaBHEHHS CTYNEHYATOU
qucconuanuu Ha mpumepe QochopHoi
KHCIIOTBHI. 3anuceiBaTh  YpaBHEHHUS
peakiuii B MOHHOM BHJIE C yKa3aHUEM
nepexoaa AIIEKTPOHOB. Pacro3HaBath
OMBITHBIM MYTEM aMMHAK, PaCTBOPHI
KHMCIIOT, HUTpaT- U (ocaT-uOHBI, HOH

aMMOHHUS. Hcnons3oBath
NpUOOPETEHHBIE 3HAHUSA M YMEHHUS B
MIPaKTUYECKON JeATEIbHOCTH u

IIOBCEJHEBHOM  XM3HH  C  LEIbIO
0e30macHOro oOpalleHus ¢ BelleCTBaMU
M MarepualaMd M OKOJOTUYECKH
IPaMOTHOTO TIOBEACHUS B OKpY>Karomiei
cpene. BpMUCTATE MacCcOBYO JIOJNIO
pPacTBOPEHHOIO BEIlECTBA B PACTBOpE.
[Tonb3oBaTbes MHGOpManuel U3 APyrux
WUCTOYHUKOB JJISl TOATOTOBKH KPATKUX
cooOmieHnid. ['OTOBHTH KOMITBIOTEPHEIC
MPE3CHTAIMH 110 TEME




Yraepona v KpeMHUMA

XapakrepuzoBarb  3yeMeHTl  [VA-
rpynmnsl  (MOArpyNHIbl  yriiepoaa) Ha
OCHOBE UX IOJIOKEHUS B IEPUOANUECKOMN
CUCTEME U OCOOEHHOCTEH CTPOECHMSI HUX
aTOMOB.

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB 311eMeHTOB [V A-rpynbl.
XapakTepu30BaTh aJNIOTPOIHIO YIiIepoJa
KaKk OJIHy M3 MPUYUH MHOT000pa3us
BemecTB. ONMUCHIBaTh CBOMCTBA BEIIECTB
B XOA€  JEMOHCTPAlUOHHOTO U
1a60paTOPHOTO IKCIIEPUMEHTA.
CobmoaTh  TEXHUKY  O€30MacHOCTH.
ComnocraBisaTh CBOMCTBa OKCHJIOB
yriaepojaa u KpeMHUsl, OObSICHSTD
NPUYUHY UX pa3auyus. Y CTaHaBIMBATh
MPUHAIIC)KHOCTD BEIIECTB K
OnpeAecIEHHOMY KJ1acCy COCIMHEHUM.
Jloka3plBaTh ~ KHUCIOTHBIA  XapakTep
BBICIIMX OKCHJIOB YIJ€pOoJia U KPEMHHS.
3anuceiBaTh ypaBHEHHS] peaKkIuil B
MOHHOM BHJE C YKa3aHHMEM Mepexoja
AIIEKTPOHOB.

Ocyl1ecTBIATh B3aUMOIPEBPALLICHUS
KapOOHATOB M TUAPOKApPOOHATOB.
PacnioznaBatp OIIBITHBIM yTEM
YIJIEKUCHIBIA  Tra3, KapOOHAT-HOHBI.
Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOHN JEATETHHOCTH U
MOBCEJHEBHOM  KM3HU €  LENbIO
0e30macHOTO OOpalIeHus] C BEIIECTBAMU
M MaTepuajaMd M HKOJOTHYECKHU
IPaMOTHOTO TIOBEJEHHUS B OKpYXKaromen
cpene. BplUMCHATE 1O XUMHUYECKUM




YpaBHEHMsIM  Maccy, O0bEM WM
KOJIMYECTBO OJHOTO U3 IPOAYKTOB
pEaKIMHU 110 Macce UCXOAHOTO BEIIECTBa,
00bEMY WINM KOJHMYECTBY BEIECTBA,
COJIEpXKAIEr0  ONPENENEHHYI0  JIOJI0
npuMecen

OO01me cBo¥icTBa
METAJIIOB

13

XapakTepu3oBaTb METAJJIbI HAa OCHOBE
WX  TIOJIOXKEHUS B  IEPUOJUYECKOU
CUCTEME U OCOOCHHOCTEH CTPOCHHS UX
aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB METAJUIOB IO IEpUoay U B A-
rpymnmnax. HccnenoBath CBOMCTBa
M3y4aeMbIX BEIIECTB. OOBSCHATH
3aBHCHUMOCTh  (DM3MUYECKHX  CBOMCTB
METaJUIOB OT BHJIa XUMHUYECKOW CBSI3U
MEXIy UX aTOMaMH.

HalnronaTe U ONMMCHIBATh XUM. PEAKIIUN
C TIOMOIIBID €CTECTBEHHOTO S3bIKa U
SI3BIKA XUMUH. Hao0mronats
JIEMOHCTPUPYEMBIE U CaMOCTOSITEIBHO
MIPOBOJIUMBIE OTIBITHI.

OrnuceIBaTh CBOMCTBA M3y4yaeMbIX B-B Ha
OCHOBE HaOII0IeHUH 3a ux
MpEBPAIICHUSIMU.

Joka3piBaTh  aM(OTEpHBIII  xapakTep
OKCHUJIOB M THJPOKCUJOB QIIOMUHUSA U
xene3a(lll). CpaBHuBaTh OTHOIIECHUE
M3y4aeMbIX  METAUIOB M  OKCHUJIOB
METAILJIOB K BOJIE. CpaBHUBaTh
OTHOILIEHHE  THAPOKCUJIOB  HaTpus,
Kbl W QJIIOMUHUA K pacTBOpam
KUCIOT M  wenouei. Pacro3nasars
ONBITHBIM ~ NYTéM  THUAPOKCHJI-UOHBI,




nonsl Fe(2+) u Fe(3+). Cobmonate Th
oOpalieHus ¢ XUMHUYECKON OCy 101
u 1ab. obopynoBanuem. OCYIIECTBIATH

peakiuu, MIOATBEP K AOLIIE
TeHETUYECKYIO CBSI3b MEXIY
HEOPraHUYECKUMH COCIMHEHUSIMU.

3anucbiBaTh  ypaBHEHHUS peakuuid B
MOHHOM BHJIE C YKa3zaHHMEeM Iepexoja
anekTpoHOB. O000IIaTh 3HAHUS U AeNaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUMN
CBOMCTB METAJJIOB B Tmiepuodax M A-
rpynmnax nepuoIuIecKOi CUCTEMBI.
[Iporao3upoBath CBOMCTBA
HEU3Y4YEHHBIX  DJIEMEHTOB W  HX
COCIMHEHUHW Ha OCHOBE 3HaHUM O
MEPUOIMYECKOM 3aKOHE.

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOHN JEATEIHHOCTH U
MOBCEJHEBHOM  JKM3HM  C  LEJbIO
0e30macHOro oOpalleHus ¢ BelleCTBaMU
M MarepuajaMd M DKOJOTHYECKHU
IPaMOTHOTO TMOBEJAEHUSI B OKpYXKarolen
cpene. BpuuCHATE 1O XUMHUYECKUM
ypaBHEHHUSAM  Maccy, OO0BEM  WIHU
KOJMYECTBO OJHOTO U3  MPOJYKTOB
peaklMM Mo Macce UCXOJHOTO BEIIECTBa,
00bEMY WJIM KOJUYECTBY BEIECTBA,
COZIEpXKAIIEr0  OMNPENEIEHHYI0  JOJIO0
IIPUMECEH.

[TepBonavaibHBIE
MpeICTaBICHHS 00
OpraHN4YeCKHUX
BEILIECTBAX

11

Hcnons3oBath BHYTpH- "
MexXnpeameTHole  cBsi3u.  CocTaBIATh
MOJIEKYJISIpHBIE u CTPYKTYpHBIE

(bopMyIIBI YTIIEeBOAOPOIOB.
OHpC}IGJ’IfITB MPHUHAJJIC)KHOCTh BEIICCTBA




K OIpe/ieIEHHOMY KJIacCy OpraHMYecKHX
COCIMHEHUHN. 3amnuchblBaTh ypaBHEHUS
peaKiuii 3aMeIeHus U IPUCOCTUHEHUS C
y4acTHEM OpPraHMYECKHUX BELIECTB.
HaGnronate 1eMOHCTpUPYEMBIE OIIBITHI.
OnwucsiBath CBOMCTBA  M3y4yaeMbIX
BEIIIECTB Ha OCHOBE HAOJIIOJICHUH 3a UX
IIPEBPALLICHUSIMH. VY4acTBoBaTh B
COBMECTHOM OOCYXJIEHHM pPE3YJIbTaTOB
onbliToB.  [IpoBOoauTh  KauecTBEHHbIE
peakIMM Ha HEKOTOpble OpraHUyYecKue
BEIIIECTBA.

[Tonp3oBatbess MHGOpMaIMe U3 Jpyrux
HMCTOYHUKOB JJISl TOATOTOBKH KpPAaTKHUX
cooOuieHuid. ['OTOBUTH KOMITIBIOTEPHBIE
IIPE3EHTALMU 110 TEME
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