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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1o XMMHMM Ha YPOBHE OCHOBHOIO 0OIIEro OOpa3oBaHMsI COCTaBJIEHA Ha
OCHOBE TpeOOBaHMU K pE3yJbTaTaM OCBOCHHMS OCHOBHOW OOpa3oBaTEIbHOW MPOrpaMMBbl
OCHOBHOTO 00mero obOpazoBanus, mnpenacraBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
dbenepanpHOi pabodeil MporpaMMbl BOCIUTAHUS U C YYETOM KOHIICTILMU MPENOJaBaHUS
yueOHOro npenMera « XuMus» B 00pa3oBaTeiabHbIX oprannsanusax Poccuiickoit denepanuu.

[IporpaMMa mo XUMHUM JAa€T MOPEACTABICHUE O IENAX, OOIIEeH cTpaTerun OOy4yeHUs,
BOCIIUTAHUA W PA3BUTUS OOYYAIOUIMXCA CPEICTBaMU y4eOHOro MpenMeTa, YCTaHaBIMBAET
00s3aTeNbHOE MPEAMETHOE COAECPKAHUE, IPEyCMATPUBAET PACIIPEAEIICHHE €r0 M0 KjaccaM U
CTPYKTYpUpOBAaHHE IO pas3leilaM M TeMaM [porpaMMbl [0 XUMHH, ONPEAEINSACT
KOJIMYECTBEHHBIE M  KAYECTBEHHBIE  XapaKTEPUCTUKH  COJECP)KAHMS, PEKOMEHIYEMYIO
IIOCJIEIOBATEIbHOCTh M3YYEHUS XUMHHM C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBSI3€, JIOTUKU Y4e€OHOIo MpoIecca, BO3PACTHBIX OCOOEHHOCTEH 00YyYaroIMXcsi, ONMpeaeseT
BO3MOKHOCTH TpEeaMeTa I pealu3aluuu TpeOOBaHUN K PE3ysbTaTaM OCBOEHUS OCHOBHOMU
oOpa3oBaTeNbHOM MporpaMMmbl Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHusA, a TakKke
TpeOOBaHUIl K pe3yibraTaM OOyYeHHsS XUMHUHM Ha YPOBHE ILeJied H3y4eHUs MpeaAMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJILHON JEATEIbHOCTH OOY4YarOIIerocss IO OCBOEHUIO
y4eOHOI0 CO/IepKaHUSI.

3HaHUE XUMHH CITY>KHUT OCHOBOM /17151 (DOPMUPOBAHKSI MUPOBO33PEHUS O0YUAIOIIETrOCs, €ro
NpPEJICTaBICHU O MaTepualbHOM €JMHCTBE MHpPa, BAXKHYIO pPOJb WUrparoT (opMHUpyEMbIE
XUMHEH MpeICTaBICHUs] O B3aMMOINPEBPAIICHUAX DSHEPTUM U OO0 DBOJIOLMM BEUIECTB B
NPUPOJE, O MYTSIX pELIEHUs riI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DJHEPreTHYECKOM, THIIEBOM M  SKOJOTMYECKOM O€30MacHOCTH, MpolJemM
3/IpaBOOXPaHEHUS.

N3yuyeHnue xumun:

CHOCOOCTBYET pealn3allud BO3MOXKHOCTEH il caMOpa3BUTUS U (HOPMHUPOBAHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (HYHKIUOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBILUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  Yy4eOHOM  JESITEeTbHOCTH, OKCHEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOAMMBIX KakK B IIOBCEAHEBHOM JKM3HU, TaK U B
podeCCUOHANIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHNEUU(PUKON HAYYHOIO MBIIUICHMS, 3aKJIAJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIla HA €IMHCTBO NPHUPOABI M YEJIOBEKa, SBISETCA OTBETCTBEHHBIM 3TaloM B
(GbOopMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyUaroIuXCs;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K MPHUPOJAE, K 4YEJIIOBEKY, BHOCUT CBOH BKJIaJ, B 3KOJOTMYECKOE OOpa3oBaHUE
00yJarommxcs.

JlaHHble HampaBlieHUS B OOYYEHMH XUMHUH OOECIEUMBAIOTCS CIEUU(PUKON COAEpKAHUS
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS TEeIarorH4ecKd aJanTHPOBAHHBIM OTpPaXKEHHEM
0a30BOM HAYKH XUMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.



Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE
O0OyJarOIMMUCS CUCTEMBI TIEPBOHAYATLHBIX MOHATUA XUMUU, OCHOB HEOPTAHUUYECKONH XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHITUH OPraHUYECKON XUMUMU.

CtpykTypa cojaepxaHusi IpOrpaMMbl IO XMMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ uzydeHuro. ConepkaHue CKIIAIBIBACTCS M3 CUCTEMBI MOHATHM O XMMHYECKOM
AJIEMEHTE U BEIECTBE M CHUCTEMbl MOHATUHA O XHUMHUYECKOM peakuuu. OO0€ 3THU CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbI IO MPUHIMIY MOCJIEA0BATEIHLHOTO Pa3BUTHUSI 3HAHUNW HA OCHOBE
TEOPETUYECKUX MPEICTABICHUIN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

TeopeTnueckre 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIUPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYyromy,
BBITIOJIHSIST (DYHKIIMK OOBSCHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS W BO3MOKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TMOTYUYCHUS U3yUaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH CIOCOOCTBYET (POPMHUPOBAHMIO MPEIACTABICHUS O
XUMHYECKON COCTaBIISIIOLIECH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHON NPUPOIBI,
LIECHHOCTHOTO OTHOILIECHHMS K HAy4YHOMY 3HAHUIO M METOJaM I03HaHuA B Hayke. M3ydeHue
XUMUU TPOUCXOAUT C TMPUBJICYCHUEM 3HAHUM U3 paHEe H3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «dusuka. 7 kiaccy.

[Ipy u3yyeHUH XUMHUHM HPOUCXOIUT (HOPMUPOBAHHE 3HAHUNA OCHOB XMUMHYECKON HAyKH
Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW MEATeTbHOCTH YeJIOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOTO mMpeaMera COCTOUT B
(hopMUPOBAHUM CUCTEMbl XUMHUUYECKUX 3HAHUM — BaKHEUIIUX (haKTOB, MOHSTHH, 3aKOHOB U
TEOPETHUYECKHUX TMOJO0KEHUN, JOCTYIHBIX 0000IEHNI MUPOBO33PEHYECKOIO XapaKkTepa, si3bIKa
HayKH, B MPUOOIIEHNN K HAYYHBIM METO/IaM TO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHUYECKHUX
peakiuii, B pOpMUPOBAHUHU U PA3BUTHUH MMO3HABATEIHHBIX YMEHUHN U UX MPUMEHEHUH B Y4eOHO-
MO3HABATENILHON 1 Y4eOHO-UCCIIeI0BATENHLCKON IEATeTLHOCTH, OCBOCHUHU MPABHII 0€3011aCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy W3yyeHUM XUMUU HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUsI Ba)XXHOE 3HAYEHUE
MpUOOpENH TaKue MeId, Kak:

— (hopMuUpOBaHKE MHTEIUIEKTYaIbHO PAa3BUTON JMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITCIIbHOMY NPUHSATHUIO PEIICHUN, CIOCOOHOM aJaanTUPOBAThCA K
OBICTPO MEHSIFOIITUMCS YCIIOBUSAM JKU3HU;

— HamlpaBJIEHHOCTh OOYYEHHUsI Ha CHUCTEMAaTHYECKOe MpUOOIIeHHe OOydalluxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJIbHOW  JIEATENIbHOCTH, HAYYHBIM  METOJaM  [O3HaHUf,
(hOpPMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrnieyeHne YCIOBHM, CIMOCOOCTBYIONMIUX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIBITA
pPa3HOOOpa3HOW JEATEIHHOCTH, TMO3HAHUS W CaMOTO3HAHUS, KIFOUEBBIX HABBIKOB (KJITFOYEBBIX
KOMIIETEHIIU ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE JJIs PA3JIMYHBIX BUJIOB JIESITEIbHOCTH;



— (hopmupoBanue oO1el PYyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YuCJie YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUS OKPYKAIOLIEro MUpa, UCIOJb3Ys 3HAHUSA U
OMBIT, TOJIYYEHHbIC MPHU HU3YYCHUM XUMHUHU, NPUMEHATh WX MOpPU pPEUIeHUU NOpodieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACATEIBLHOCTH;

— (hopmupoBanue y oOy4aronmxcsi 'yMaHUCTUYECKUX OTHOIICHHUH, TOHUMaHUs [IEHHOCTU
XUMUYCCKUX 3HAHUW TSI BBIPAOOTKH DKOJIOTHYECKH IIeIeCO00Pa3HOTO MOBEJACHUS B OBITY U
TPYAOBOU JEATEIBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 3J0POBbSI M OKPYKAIOWIEH MPUPOIHOMN
cpensl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEM, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIsS U HANPABICHHOCTH JAJIbHEHUINIET0 00yUYeHUS.

OO61iee 4Kcio 4acoB, OTBEIEHHBIX /I M3YyUYEHUS] XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi, cocTaBisieT 136 yacoB: B 8 kimacce — 68 "acoB (2 yaca B Henem0), B 9 Kiacce —
68 yacoB (2 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMUM B KW3HU YEJIOBEKA. XMMHS B CUCTEME HayK. lema u
BemiecTBa. DuU3MUECKHME CBOWCTBA BEIIECTB. ArperaTHoe coctosiHue BemiectB. [loHstue o
METO/Iax MO03HaHUs B XuMUU. YuncTele BemniecTBa U cMmecu. CriocoObl pa3ieNieHus: CMeCceH.

ATOMBI U MOJIEKYJIBl. XHUMHUYECKHE HIEMEHThl. CHMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U Ccll0XKHBIE BelleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
NOCTOSTHCTBA  cocTaBa  BemiecTB. OTHocutenbHass aroMHas Macca. OTHOCHTENbHAas
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COEUHEHHUH.

KomnuectBo BemectBa. Monb. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE W XUMHUYECKUE SABJICHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMUYeCKue ypaBHeHUs. Kimaccupukanmss XuMHYECKUX peakiui
(coemuHeHus, pa3aoKeHUs, 3aMEIICHUs], 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYA0W, MpaBwiIaMu pabOThl B J1a0OpaTOpuu U IMpUEMaMU
oOpailieHusi ¢ Ja0OpaTOpHBIM O00OpPYAOBAaHUEM, MU3YYEHUE U ONKCaHUE (PU3MUECKUX CBOUCTB
0o0pa3lloB HEOPraHWYECKUX BEIECTB, HaOMIofeHUE (uU3NUeCKUX (TIJIaBJICHUE BOCKA, TasHUE
JbJa, pacTUpaHUe caxapa B CTYIKe, KUTIEHUE U KOHACHCAIUS BOJAbI) U XUMHYECKUX (TOpeHue
CBEUM, MPOKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KHUCIIOTOM) SIBJICHUM,
HaOJI0JICHUE U ONMCAaHKUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX pEeakiuil (pasiiokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KUCTOTHI C XJIOpUI0M Oapusi, pazioxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMoOjCiCTBUE jkene3a ¢ pactBopoMm coinu memu (Il), mzydyenme cmoco6oB
paslesieHus CMeceil: C TIOMOIIBI0 MarHuTa, (PUIBTPOBAHWE, BHITTAPUBAHUE, TUCTUILIAIIMS,
xpomatorpadusi, TMPOBEICHUE OYHCTKM TIOBAPEHHOW COJIM, HAOIIOJICHUE W OMHCaHue
pe3yJbTaTOB MPOBEACHUS OMbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacCChl, CO3JIaHUE
MoJienel MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kuciaopoa — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B npupojie, (pu3ndeckue 1 XMMUYECKUe CBOMCTBA (peakliui TOPEeHuUs ).
Oxkcuppl. Ilpumenenue xuciopoga. CrnocoObl MOJyYEHHUsS KHUCIOpoJa B jgabopaTropuu U
MPOMBITTUIEHHOCTU. KpyroBopoT kucnopona B npupone. O30H — aytoTponHas Moaudukaims
KHUCJIOpO/A.

TeroBoit 3(p(HEeKT XUMHUYECKOM peakiMu, TEPMOXUMHUYECKHE YpaBHEHHUSA, 3K30- U
SHAOTEPMUYECKHE pPEAKIMU. TOIUIMBO: Yrojib M METaH. 3arps3HEHHE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3 (exTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bomopon — »neMeHT u mpoctoe BemiecTBO. HaxokneHnwe Boaopoja B MPUPOJE,
(br3UYecKre U XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI osrydeHus. Kucinoter u comnm.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.



Pusnueckne cBoucTBa BOAbl. Boma kak pactBopurens. PactBopbel. Hacelmiennsie u
HEHACBIIEHHbIE PAacTBOPBI. PacTBOpUMOCTh BewmiecTB B Bojae. MaccoBas Jojisi BELIECTBA B
pactBope. XuMHU4YecKue cBoilcTBa BoAbl. OcHOBaHUA. Posib pacTBOPOB B NMPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Bojabl B NMpUPOAE. 3arpsA3HEHUE MPUPOAHBIX BOZA. OXxpaHa M OYHMCTKA
OPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuil. Oxcunpbl. Kriaccudukamums OKCHIOB:
coneoOpa3yomue  (OCHOBHBIE, KHUCIOTHbIE, aM(doTepHble) U  HecoseoOpa3yrolue.
Homenknatypa okcuoB. @Pu3nUeCKUe U XUMUUECKHE CBOMCTBA OKCHIOB. [loydeHne OKCHIOB.

OcnoBanus. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanui. duszndeckue M XHUMUYECKHE CBOMCTBA OCHOBaHWU. llomydenue
OCHOBAHHM.

Kucnotel. Knaccudpukauus xkucnor. Homenkmnarypa kuciaor. @u3nueckue 1 XMMUYECKUE
cBoiicTBa KUCIOT. Psax aktuBHOCTM MeTauioB H. H. bekerosa. [lonyuenue kucuor.

Conu. HomeHnknarypa coieil. @U3nyeckue U XMMHYECKUE CBOWCTBa cotiei. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCTMHEHUIM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OTpE/IEICHUE COJEp>KaHMs KUCIOpo/ia B BO3lyXe, MOJydeHHne, coOupaHue,
pacno3HaBaHWE W HM3y4Y€HUE CBOMCTB KHUCJIOpOJA, HAOIIOJEHHE B3aUMOJICUCTBHUS BEIIECTB C
KHUCJIOPOJOM U YCJIOBHS BO3HUKHOBEHMS M MPEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHUE C
oOpa3liaMd OKCHJIOB U ONHUCAHWE HUX CBOMCTB, MOJyYe€HHUE, COOMpaHHME, pacCllO3HABaHUE U
U3y4YeHHE CBOMCTB Boaopoia (FOpeHHe), B3amMOACHCTBHE Bogopoma ¢ okcumom meau (1)
(BO3MOKHO HCTIOJB30BAaHUE BUACOMATEPUAIIOB), HAOIIOIEHHE 00Pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccienoBaHre 0COOCHHOCTEN PAaCTBOPEHHUS BEIIECTB C Pa3IUUHON pacTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JI0JEN PpPAacCTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJbI C MeTaylaMUd (HaTpueM M KajibliieM) (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEPHAIIOB), UCCIEIOBAaHUE OOPA3I[0B HEOPTAaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
HaOIIOICHNE M3MEHEHUSI OKPACKM MHIAMKATOPOB B PACTBOPAX KHCIOT M INEIOYCH, W3ydeHUE
B3aumojiericTBusl okcuga meau () ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C METaJUlaMH,
peakiuii HEWTpaau3aluu, I0JIyYeHUE HEPACTBOPUMBIX OCHOBAaHUMW, BBITECHEHHE OJHOTO
MeTajula JPYrMM W3 pPacTBOpa COJIM, PELUICHUWE OKCIEPUMEHTAIBHBIX 3aJad II0 TEME
«BaxXHeuIne KJIacChl HEOPTAHUYECKUX COCUHEHUID.

[Hepuoanuyeckuii 3akoH u Ilepuoauyeckass cucrema xummuyeckux jiemeHToB . U.
Menpaeneesa. Crpoenne aTOMOB. Xumuueckas CBA3b. OxucauTeNLHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBbie TOMBITKM KiIacCHPUKAUM XUMUYECKUX DJIEMEHTOB. [loHsSTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENbHBIC METAIIIbI, TAJIOTE€HbI, UHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3ytoT aMPOTEpHbIE OKCUIbI U THIPOKCHUJIBI.

ITepuonnueckut 3akoH. llepuonmueckas cucrema xumudyeckux odiemeHtos [J[. .
MenpneneeBa. Kopotkonepuonnas u januHHonepuogHas ¢opmbl [lepuoanueckoid cucTeMbl
xumuueckux aiiemeHtoB [[. WM. MenpaeneeBa. Ilepuoapt u rpynmbl. PU3HYECKUN CMBICI
MOPSAJIKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYMIIBI AIEMEHTA.



Crpoenue aromoB. CoctaB aTomHbIX snep. M3orombl. 3nekTpoHbl. CTpoeHHe
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMEHTOB [lepronnueckoil cuctemsl
. . MeHneneeBa. XapaKTEpUCTUKA XHMHYECKOTO 3JIEMEHTA IO €ro TOJIOKEHUIO B
[Tepuonunueckon cucreme . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS PAINyCa aTOMOB XUMUYECKHUX 3JIEMEHTOB, METALTNYECKUX U
HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IepUoIaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepuogndeckoi cUCTEMbl XUMUYECKUX JIEMEHTOB
IUTA pa3BUTHUS HAyKH U pakTuku. [{. 1. MenaeneeB — y4€HbI U rpakIaHUH.

XuMuueckast CBSI3b. KoBanenTtHas (monsipHas u HETOJISIpHAS ) CBSA3b.
DIEKTPOOTPUIIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb  oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iponecchr
OKHCJICHUS] U BOCCTaHOBJICHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuUMeHm:

u3ydeHue 0OpasloB BEIIECTB METAUIOB M HEMETANIOB, B3aUMOJCHCTBUE THAPOKCUIA
IIUHKA C pacTBOpaMHU KHUCJOT U IIEI0YeH, TPOBEACHUE OIBITOB, WILITIOCTPUPYIOMIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA (TOPEHUE, PEAKIIUU PA3JIOKEHUSI, COCTUHECHUS).

Mesxcnpeomemmnunie ceasu

Peanuzanust MeXNpeaMETHBIX CBSI3€M MPH U3yYCHUU XUMUU B § KIIACCE OCYIIECTBISAETCS
4yepe3 MCIOJb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHATHM, TaK ¢ TOHATHMA,
SIBJISTFOIIMXCSI CUCTEMHBIMU JIJIS1 OT/ACJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO KA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: Hay4dHbIM (akT, TUMOTe3a, TEOpHs, 3aKOH,
aHaliM3, CHUHTE3, KJIacCUPUKalMs, TEPUOJUYHOCTh,  HAONIOJCHHE,  IKCIICPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: wmarepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, SJIEKTPUUYECKUNU 3apsii, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (PU3NUYECKUE BEIUYUHBI, CAUHUIIBI U3MEPEHUSI, KOCMOC, TIAHETHI,
3BE3161, ComHILE.

buonorus: dporocunres, npixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE TMOPOJbI, IOJIE3HBIE
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYecKas peaKI U

ITepuonnueckuit 3akoH. llepmognueckas cucrema xumudyeckux osiemeHtoB [l .
MengeneeBa. CTtpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUM CBOMCTB XUMHUUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalvs, KalbIUsig U WX COCAUMHEHUUW B COOTBETCTBUU C
MOJIO’KEHHUEM 3JIEMEHTOB B [leproinueckoil cucteMe U CTpOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BHUAbI XUMHUYECKOW CBsA3U. TUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTALIMYECKOW PEIETKHM U BUIA XMUMHUYECKOU
CBSI3U.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHMX BEHIECTB. XHMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMNXCS K PA3IUYHBIM KJIacCaM HEOPraHMYECKHX COEIUHEHUM, reHeThudYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.



Knaccudukanums XUMHUECKUX PEAKIUI MO0 pa3InyHbIM MpHU3HAKaM (TI0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(P¢eKTy, MO H3MEHEHHUIO CTereHeu
OKHUCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 1O OOPaTUMOCTH, MO YYaCTHIO KaTaiu3aTopa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocT Xxumuueckou peakuuu. [loHsaTHe 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M TE€TEPOreHHbIX peakiusax. IloHsTue o
katanuse. IloHATHE O XUMHUYECKOM paBHOBecHMU. @DaKTOphI, BIMSIOMIKAE HA CKOPOCTH
XUMHYECKOUN PEAKIINU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE PEAKIMU, JJIEKTPOHHBIM OanaHC OKHUCIUTENIbHO-
BOCCTAHOBUTENbHOU peakuuu. COCTaBI€HHE YpPaBHEHUUA OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKLMii ¢ UCIOIB30BAHUEM METOA SJIEKTPOHHOrO OajaHca.

Teopus 3AEKTPOJIUTUUECKON NUCCOUUALMU. DICKTPOJUTHI U HEICKTPOIUTHI. KaTtnoHsl,
aHWOHBI. MeXaHu3M JHMCCOLMALMKA BEIIECTB C Pa3IM4YHbIMM BUIAMU XUMUYECKOM CBSI3H.
Crenens nucconuannu. CUIbHBIE U CIIA0bIE SJIEKTPOIUTHI.

Peakuuu moHHoro oOMeHa. Y CloBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, MOJIHBIEC U
COKpallEHHbIC MOHHBIE YpaBHEHMS peakunii. CBOMCTBA KUCIOT, OCHOBAHUW U COJIEW B CBETE
IpEJICTaBICHUA 00 3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsATHE O TUIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAIMH KPHUCTAJUIMYECKHUX PEUIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB M HeMmeTauioB (rpadura W ajiMasza), CJIOXHBIX BEIIECTB (XJIOpWAa HATpUs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEaKUHUH OT BO3JEWUCTBHS Pa3JIMYHBIX
(bakTOpoB, MCCIIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIiecca IUCCOLUALNN
KHCIIOT, IIeJoYeld U coyiel (BO3MOXKHO HCIOJIb30BAaHUE BUJEO MaTepUaIOB), MPOBEICHUE
OMbBITOB, WUTIOCTPUPYIOLIMX MPU3HAKKA NMPOTEKAHUS PEaKIMil HOHHOro oOMeHa (oOpa3oBaHuE
ocaJika, BBIJEJICHHE Ta3a, OO0pa30BaHUWE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (rOpeHue, peakluu pa3joKEHUs, COSIUHEHMUS),
pacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKLIH Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerauibl 1 X coOeIMHEHUS

OOmiasi xapakTepucTUka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTtpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKUE CBOWCTBAa Ha MpUMEpPE XJopa (B3aUMOJCHCTBUE C MeTajulaMu, HEMETaJUIaMH,
mienoyamu).  XjopoBoaopon. CoissiHas KHUCIOTa, XWMHUYECKHE CBOMCTBA, TOJyYEHHE,
IpuMeHeHue. JlelicTBue Xjopa M XJIOpPOBOAOPOJAa Ha OpPraHu3M 4YesloBeKa. Bakneninue
XJIOPUJIBI U UX HaXO0KJICHUE B PUPO/IE.

Obmas xapakrepuctuka 3jeMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTereHu okuciieHus. CTpoeHue u (u3MYecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoa U cepbl. AJIIOTPONHbIE MOJU(DUKAIIMN KUCIOPOJA U CEPbl. XMMUYECKHUE CBOMCTBA
cepbl. CepoBOAOPOJ, CTpoeHUE, (PU3MYEeCKHe U XUMUYECKHe cBoucTBa. OKCHUIBI Cepbl Kak
MPE/ICTaBUTENN KUCIOTHBIX OKcHIOB. CepHas KucioTa, (PU3HUECKUe U XUMUYECKHE CBOMCTBA
(obmue Kak MpencTaBUTENsl Kiacca KHUCIOT U crhenuduueckue). XUMHUYECKUE PEaKIHH,
JeXalllle B OCHOBE IMPOMBIIUIEHHOTO crocoba MOoJydyeHHsl CepHOM KUCIOThl. [IpumeHeHue



cepHoil kucnotel. Conu CepHOM KHUCIOTHI, KAauyeCTBEHHas peakuus Ha Cyab(ar-uoH.
Haxoxnenue cepbl u €€ coequHeHUH B NpPUPOJE. XUMUUYECKOE 3arpsi3HEHHE OKPYXKArOIIen
Cpelibl COeAMHEHUSIMU cepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHUE BO3yXa U BOAOEMOB), CIIOCOObI
€ro MpeIoTBPaLCHHUS.

O6mass xapaktepucThka 3JeMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIE CTEMEHH OKUCICHHS. A30T, pPAacIpOCTpaHEHHE B MPUPOJE, (PU3NYECKUE H
XUMHUeCKue cBoicTBa. KpyroBopor azora B mpupoje. Ammuak, ero Qusnueckue u
XUMHUYECKUE CBOMCTBA, MOJIydueHHE M mnpuMeHeHue. Coau amMMOHUS, UX (uU3MYecKue u
XUMHYECKUE CBOWCTBa, MpuMeHeHHe. KadyecTBeHHass peakiusi Ha MOHbI aMMOHUA. A30THas
KHUCIOTa, € MoydyeHue, (pu3ndeckrue M XMMHYECKHe CBOMCTBa (0OIIMe Kak MpeacTaBUTENs
KJlacca KHCIOT U crnenududeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHS B KaueCTBE
MUHEpaIbHBIX yH0OpeHHil. XUMUYECKOE 3arpsi3HEHHUE OKPYKAOUIEH Cpelbl COeNMHEHHSIMU
a30Ta (KUCIIOTHBIE IO, 3arpsiI3HEHUE BO3/yXa, OUBbI U BOAOEMOB). Dochop, aIoTpOnHbIE
moaudukammuu docdopa, usnyeckue u xumuueckue cporctBa. Oxcun dochopa (V) u
dbochopHas kucinora, puznUecKMe W XUMHUYECKHE CBOWMCTBA, MoOdydeHue. lcronap3oBaHue
(docdaroB B kKauecTBE MUHEPAJIBHBIX yIO0OPEHHUIA.

O6mass xapaktepuctuka siemMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHS. YTIEpO/l, AJUIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHUE B
npupone, (usnueckue M XUMUYeckue cBoiicTBa. AxacopOuus. Kpyrosopor yriepona B
npupoge. OKcuabl yriaepoaa, ux (puU3nYecKrue U XMMHYECKHE CBOMCTBA, NEHCTBHUE Ha JKUBbBIC
OpraHu3Mbl, MOJYYEHUE W NMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepozaa (1V), runores3a ri1o0aabHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3G (deKT. YroapHas
KHCIIOTa U €€ CONu, UX (PU3NUECKHEe M XUMHUYECKHE CBOMCTBA, MOJYyYE€HHUE U TPUMEHEHHE.
KauectBennas peakuus Ha kapOoHaT-HOHBI. VMcnonb3oBaHue kapOOHATOB B OBITY, MEIULIUHE,
MIPOMBIIUIEHHOCTHU U CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHWYECKHX BEHIECTBAX KaK O COCAMHEHUSX yriepoja
(MeTaH, 9TaH, OSTWJIEH, alleTUJICH, OSTaHOJ, TIUIEPUH, YKCycHas Kucjorta). I[Ipupomnbie
HMCTOYHHUKHU YTJIEBOJIOPOJOB (Yrojib, MPUPOMHBINA Ta3, HE(PTh), MPOIYKTHI HX NEpepabOTKu
(6eH3MH), MX POJb B OBITY U TPOMBINLUICHHOCTU. [loHSATHE O OMOJIOTMYECKH BaKHBIX
BEILIECTBAX: JKMpaX, OeJKax, yrieBoJaxX — M MX pOJIM B KU3HU YeJoBeKa. MarepuanbHOe
€MHCTBO OPTAHUYECKUX U HEOPTAHUUYECKUX COETUHEHHUI.

Kpemuwmii, ero ¢Qusuyeckne W XHUMHYECKHE CBOWCTBA, TOJYyYCHHE W MPUMEHEHUE.
Coenunenusi kpemHusi B mnpupoxae. OOmue mnpencraBieHus o0 okcume kpemaus (1V) u
KpeMHHEBOW KucioTe. CHIMKAThl, WX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiiiine cTpouTeNnbHblE MaTepHallbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, >KeJIe300€TOH.
[Tpo6iembl 0€30MaCHOTO UCTIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha XJIOPUJ-UOHBI U HAOIIOACHUE MPU3HAKOB UX MPOTEKAHMSI, OMBITHI,
oTpaxaroiue (puanyeckue U XMMUYECKHE CBOMCTBA TJIOTEHOB M MX COECIUHEHUN (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpas3lamM XJIOpPHAOB (TajloreHHI0B),
O3HaKOMJIEHHE C o0pa3lamMu ceppl U €€ COEeOUHEHUSIMH (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEpUANIOB), HaONIOJeHUEe Tpolecca oOOyriMBaHMs caxapa TMOJ  JeHCTBUEM



KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI, U3yY€HNE XUMUYECKIX CBOWCTB pa30aBIEHHON CEepHOI
KHCJIOTBI, TIPOBE/ICHUE KauYeCTBEHHOW PEaKIMU Ha Cyab(aT-uoH W HAOIIOJCHHE MpU3HAKa e¢
POTEKaHMsI, O3HAKOMJIEeHHE ¢ (DU3UYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa U UX COCTUHEHUIN
(BO3BMOXXHO HCIIOJIb30BaHHE BHJACOMATEpHAIOB), O0Opa3liaMM a30THBIX H  (PochOpHBIX
ynoOpeHui, ToJlydeHue, coOupaHue, paclo3HaBaHWE M H3YyYCHHE CBOMCTB aMMMaKa,
MIPOBE/ICHUE KAYSCTBEHHBIX PEaKIUii Ha WOH aMMOHUS U (ochaT-uoH U U3yYCHUE MPU3HAKOB
UX IPOTEKaHMs, B3aUMO/ICHCTBUE KOHUEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHAJIOB), M3YyUYCHHE MOJEICH KPHUCTAUIMUECKUX PEIIETOK ajiMasa,
rpaduta, d¢yiepeHa, O3HAKOMJICHHE C TIPOIIECCOM aacOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTa3a, MoJIydeHUue, COOMpaHue, paclio3HaBaHUE
M M3yYCHHUE CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-HOHbl W HW3YyYECHUE TPHU3HAKOB HMX MPOTEKAHUS, O3HAKOMIJIEHHME C MPOAYKIUEH
CHJIMKATHOW MPOMBINIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7au 10 TeMe «Baxknenmme
HEMETaJlJIbl U UX COCITMHCHUS.

MeTaiibl 1 UX COeAMHEHUS

OOmiasi xapakTepUCTUKA XMMHYECKHX OJEMEHTOB — METAUVIOB Ha OCHOBAaHUU UX
noJjioxkeHust B llepuogmueckoi cucreme xumuueckux siaemeHToB [l M. MenneneeBa u
ctpoeHus atomoB. CTpoeHue MeTtawsioB. MeTammyeckas CBsS3b M MeTajuIMyecKas
KpUCTAJIMYECKas PeIIETKA. DJIECKTPOXUMUUYECKUN psii HAMPSHKEHUM MeTallioB. OU3NUECKUE U
XUMUYeCKue CcBoMcTBa MeTamwioB. OOmme crnocoObl monyudeHus wmetamioB. [loHsTtue o
KOPPO3UU METAJNIOB, OCHOBHBIC CIMOCOOBI 3alllUThl UX OT KOoppo3uu. CruiaBel (CTallb, YyTYH,
JTIOPATIOMUHUN, OpOH3a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIILICHHOCTH.

[Ilemounble MeTasIbl: MOJIOKEHHE B [lepnoanueckoit cucTreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX AaTOMOB, HAXOXJAEHUE B Npupoae. OU3NUECKUEe U XUMUYECKUE
cBOMcTBa (Ha mpuMepe HaTpus U Kaimus). OKcuabl U TUIPOKCUIBI HATPUS U Kajusl.
[IprmeHeHne METOYHBIX METAJUIOB U UX COEAUHECHUM.

[IlenoyHO3EeMENBHBIE METAJUIBI MArHUKW W KaJIbLUUW: TOJOXKEHWEe B lleproamueckon
cucrteMe xumuueckux siieMeHToB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHHUE B
npupoae. PU3NUECKue U XMMUYECKHME CBOWCTBA MAarHus M Kajbliud. BaxkHelmue coequHEHUS
KaJbIus (OKCHJI, TUAPOKCHUI, coJin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunnii: nonoxenue B Ilepuoguueckoil cucreme Xxumudeckux siemeHtoB [ .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKACHUE B IIpupojie. Du3ndyecknue 1 XUMUYECKUE CBOMCTBA
amrOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCHJIA M THIPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuomnueckoid cucreme xumudeckux osiemeHtoB [l U.
MenzeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B NpUpoje. PU3NYeCKue 1 XUMUUYECKHUE CBOMCTBA
xenesza. Okcuasl, ruapokeuasl U conm skeneza (1) u xenesa (111), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKCnepuMeHm

O3HaKOMJIeHHE ¢ oOpa3laMu METaJUIOB W CIUIAaBOB, MX (PU3UUYECKUMU CBOMCTBAMH,
U3Y4YEHHUE PE3YIhTATOB KOPPO3UH METALIOB (BO3MOYKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
OCOOCHHOCTE B3aUMOJICHCTBUSI OKCHJAA KalblUsi U HATpuUs C BOJOM (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB), UCCIEIOBAHUE CBOMCTB KECTKON BOJIbI, MPOIECCA TOPEHUS
xKesieza B KUCIopojie (BO3MOKHO HCIIOIb30BaHUE BUACOMATEPHAIOB), TIPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEAKIIUA HAa MOHBI: MarHusl, KalbliMs, aIFOMUHUS, IUHKA, xene3a (1) u xenesa
(1), memu (I1), HaGFOIEHNE W OMKMCAHWE MPOIIECCOB OKPAIIMBAHMS TUIAMEHW MOHAMU HATPHS,
Kaliusl ¥ KaJiblHs (BO3MOXKHO HCIIOIb30BaHUE BUICOMATEPUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX
CBOWCTB THJPOKCHJIa ATIOMUHUS U THAPOKCHIA LUHKA, PEUICHHE SKCIEPUMEHTAIBHBIX 3a]1a4
no Teme «BaykHele MeTauibl U UX COEANHEHUSD.

XuMuf U OKpy:KaIas cpeaa

BemiecTBa 1 mMaTepuanbl B TOBCEIHEBHOM KU3HMU 4esioBeKa. be3omnacHoe HCnoyib30BaHKe
BELIECTB M XUMHUYECKUX peakiuil B ObITy. [lepBasg momolp NpU XUMHYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKaroIIel cpebl (TIpeiesibHast JOMyCcTUMasi KOHIICHTPALUs
BemiecTs, Aanee — [1JIK). Posib XxuMuu B pelieHuM 3KOJOTUUECKUX TPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHue o0pa3ioB MaTepUaioB (CTEKIIO, CIUIaBbl METAJNIOB, TOJIMMEPHBIC MaTEPUAIIbI).

Mesxcnpeomemmnunie ceasu

Peanm3zannst MeXnpeaMETHBIX CBSA3EH NPU U3YYEHUU XUMHUHU B 9 Kilacce OCYLIECTBIIETCS
Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHUM, TaK U TOHATHH,
SABJISIFOIINXCSI CACTEMHBIMU [IJIS1 OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4dHbIM (akT, TUIOTE3a, 3aKOH, TEOopus,
aHaiu3, CHUHTE3, KJIacCUPUKalMs, TNEPUOJUYHOCTb,  HAONIOJCHHE,  IKCIIEPUMEHT,
MOJICTUPOBaHUE, U3MEpPEHUE, MOJIeNb, SIBJICHUE, TMApPHUKOBBIA dA(P(DEKT, TEXHOIOTHs,
MaTepualbl.

®usuka: marepusi, aToM, D>JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOMbI,
PaaMOaKTUBHOCTh, MOJIEKYJIa, DJEKTPUYECKUM 3apsii, MNPOBOJHUKH, MOJYINPOBOAHUKH,
JTUAJIEKTPUKHU, (POTORIIEMEHT, BEIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAUIMUECKasi pEemETKa, CIUIaBbl, (PU3MYECKUE BEIUYHUHBI,
€MHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TUTaHETHI, 3BE31b1, COJIHIIE.

buonorus: ¢otocunTe3, npixanwe, Ouocdepa, IKOCUCTEMA, MUHEpAIbHBIC YIAOOpEHUS,
MHKPOIJIEMEHThI, MAKPO3JIEMEHThI, IUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHbIE TMOPOJABI, TOJIE3HBIC
HCKOTIaeMbIe, TOTUIMBO, BOJIHBIEC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUUN HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSI IMPOTPAMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHUS
JIOCTUTAIOTCS B X07€ 00y4eHUsS XUMHUU B €IUHCTBE Y4€OHOM U BOCIUTATENLHON AESITEIbHOCTU
B COOTBETCTBUM C TPAaJULUUOHHBIMH POCCUWCKMMM COLMOKYJIBTYPHBIMU M JyXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH TOBEJIEHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALMHI 00yYarOIIHUXCS.

JIM4HOCTHBIE pe3ydbTaThl OTPAKAIOT TOTOBHOCTH OOYHYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHHE OIbITA IEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOTO BOCTIMTAHMSA '

LIEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/MIO, MMOHUMAHUsA 3HAYEHUs XUMHYECKOW HAayKHM B XKU3HHM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHOM MH(OpMaLMEN O NEPEIOBbIX JTOCTHKEHUSAX U OTKPBITUAX
MHUPOBOM M OTE€YECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpPOWCTBE
MHpa 1 OOIIEeCTBa;

2) rpaKAaHCKOT0 BOCTIMTAHUS:

MPEACTABICHNUS] O COLMAJIbHBIX HOPMAax M IMpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUIEKTHBE,  KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
yueOHOUCCIIEI0BATENbCKOW, TBOPUECKOM W JPYrMX BHJAX JEATEIbHOCTH, T'OTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JAESITENIbBHOCTU MpPU BBINOJIHEHUH Y4E€OHBIX, MO3HABAaTEIbHBIX
3a/1a4, BBIMOJIHEHUN XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHUS
K B3aMMOTIOHMMAaHUIO U B3aUMOIIOMOIIM B MPOIIECCE 3TON yueOHON AesTEeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE NOBEACHUE W TMOCTYNKH CBOMX TOBApHILEH C MO3WLIHWHA HPABCTBEHHBIX M
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUIA ITOCTYTIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKUE  TMPEACTaBICHUS O BEHIECTBE W  XUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIAIOIIME OCHOBY JUIS
NOHMMAHUA  CYIIHOCTM HAy4yHOM KapTUHBI MHUpA, NpeACTaBiIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MIPUPOIbI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOAHONU CPEAO, O posU
XUMUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HAINpaBJICHHbIE HA TOJIYYEHHE HOBBIX 3HAHUU MO XUMUH,
HEOOXOMUMBbIE /JIsi OOBSICHEHHS HaOI0JaeMbIX IPOLIECCOB U SIBJICHHM, MO3HABATEIHHOM,
MH(POPMALIMOHHOW W YHUTATEeIbCKOM KyJNbTYpbl, B TOM YHCJE€ HaBBIKOB CAMOCTOSTEIbHOU
paboThl C Y4YeOHBIMM TEKCTaMH, CIPaBOYHOW JIUTEPATypoOM, IJOCTYNHBIMH TEXHUYECKUMU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOyUYEHHUIO M MO3HAHUIO, JIOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUI0, MPOEKTHON U UCCIEI0BATEIbCKON AESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABIEHHOCTU U YPOBHSI 00YUYEeHHUSI B JaTbHEUIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbA;



OCO3HAHWE [IEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUA K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHWE TIOCIEACTBUNA W HENMPHUATHE BPEIHBIX
NpUBBIUEK (YHOTPEOJIICHHS aJIKOTOJII, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOIOACHUS
npaBuil 0€30MaCHOCTH MpU OOpalieHUH ¢ XUMUYECKUMH BeEIleCTBaMU B OBITY U peallbHON
KU3HHU;

5) TpyA0BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUYECKOMY U3YUYECHUIO0 MPpodeccril U TpyJla pa3IuyHOro pojia, yBaXKEHUE K
TPpyAy W pe3yJabTaram TPYAOBOM AEATEIbHOCTA, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HaHUM 1O XWMHHM, OCO3HAaHHBIM BBHIOOp WHAMBUAYAIBLHON TPACKTOPHUU
MIPOJIOJDKEHNST 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH,
0OI1IECTBEHHBIX MUHTEPECOB U MOTPEOHOCTEN, yCHemHOW MpodheCCHOHAIIBHOW JAeSATeTbHOCTA U
Pa3BUTHUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTh aJJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIE;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

AKOJIOTUYECKH I11€JIECO00pa3HOE OTHOIIECHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHHUs, TOHUMAHHE LIEHHOCTH 3JI0pPOBOTr0 M 0e30macHOro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYECKOMY 310POBBIO,
OCO3HaHWE IIEHHOCTU COOJIOJIEHUsI TMpaBWJI OE30MaCHOTO TIOBEICHUS Tpu pabore ¢
BEIIECTBAMHU, a TAK)KE B CUTYaLUSX, YTPOKAOIIUX 3J0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IOJIydaeMble NMPU HU3YYEHUU XUMHUHU, ISl PEIICHUS
3a1a4, CBS3aHHBIX C OKPYKAKOWIEW MPUPOJHOW CPENOM, I IIOBBILIEHUS YPOBHSA
AKOJIOTMYECKON KYJIbTYpPhl, OCO3HAHUSI TJI00AJBLHOIO XapakTepa HKOJOTMUECKUX MpoOJieM U
MyT€ MX PEUIEHUs] ITOCPEACTBOM METOJOB XUMHH, DKOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe meranpeaMeTHBIX Pe3yJIbTATOB BBIACISIOT 3HAYMMBbIE 11 (OpMUpPOBaHUS
MUPOBO33pEHUs OOIIEHayYHbIE TTOHATUS (3aKOH, TEOpHSI, MPUHITUII, TUTIOTE3a, (PaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeMETaxX W MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 dTUX MPEAMETOB (hOPMUPOBATH MIPEICTABIICHUE
O IIEJIOCTHOM HayYHOW KapTUHE MUPA, U YHUBEPCAIbHbIC yueOHbIe NeHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIE, PETyJIATHUBHBIE), KOTOPhIE 00ECIEeYnBalOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TTAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOMH e TEIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUS UCIOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MNPU OCBOCHWU 3HAHUM:
pacKkpbiBaTh CMBIC XUMHUYECKUX TOHSATUH (BBIAEISATH HX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMH TMOHSITUSMH), UCTIOIH30BATh MOHATHS JJI OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHWI, BBIOMpPATh OCHOBAHUS W KPUTEPUU ISl KIacCU(DUKAITUU
XUMHAYECKUX BEHIECTB M XMMHUYECKHX PEAKIHi, YCTAHABIUBATH MPUYUHHO-CIICICTBEHHBIC
CBA3U MEXAy OOBEKTaMH H3YyUYEHHs, CTPOUTHb JIOTUUECKHE PaCCYXIECHHUS (MHIYKTHUBHbIE,
JNEAYKTUBHBIE, [10 aHAJIIOTUH ), IE1aTh BBIBOJIbI U 3aKITIOUEHUS;

YMEHHE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE U METalpPEIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICTH, WCIIOJIB3yeMbIe B XWMHUHU, MPEOOPA30BHIBATH IIMPOKO
OpUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEJICTABIECHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA),



XUMHUecKkas (opMyna W ypaBHEHHE XHUMUYECKOW peakuud — MpH pPEIIeHuH Y4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM OTUX MOJEIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYILECTBEHHbIE NPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHMUYECKUX BEILIECTB U
XUMHUYECKUX PEAKIMH, BBISBIATH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIEACTBEHHBIE CBS3U U
IPOTUBOPEYHS B U3y4AEMBIX MPOLECCAX U SBICHUIX.

Ba3oBble uccienoBarebcKue 1eiiCTBUA:

YMEHHUE HCIOJIb30BATh IIOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TAaK’)K€ B KAdeCTBE OCHOBBI JJIs1 (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OIBbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMH M TPOBEICHUI0 YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOJIIOAATh 32 XOJOM IPOLECCa, CaMOCTOSITENIBHO MPOTHO3UPOBATh
€ro pe3yibTaT, GOpMyIUpOoBaTh 000OIEHUS U BBIBOABI 110 pe3yjIbTaTaM MPOBEAEHHOTO OMbITA,
UCCIJIEIOBaHMsI, COCTABIIATh OTUET O MPOAEIaHHON padoTe.

Pa6ora ¢ nnpopmanueii:

YMEHUE BBIOMPATh, AaHATTM3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO PA3IMYHBIX BUJIOB
u (opM TpencTaBiE€HHs, TMOJYyYaeMyl M3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs
JUTepaTypa XUMHYECKOIO COAEpXaHMs, CIpaBOYHbIE MOCOOus, pecypchl WHTepHera),
KPUTUYECKH OLICHUBATh MPOTHUBOPEUNBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSATH Pa3JIMYHbIE METO/IbI M 3aIIPOCHI MPU MOUCKE U 0TOOpE MHPOPMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX [JIsl BBIMOJHEHHUS Y4YEOHBIX U TO3HABATEIbHBIX
3alady  ONpENeNiEHHOr0  THUMa, NPHOOpETeHHe OmbiTa B  00JACTH  MCHOJb30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJIAQJCHHE KYJIbTYpOM  aKTHBHOTO
MCIOJIb30BAaHUSl PA3IUYHBIX TOUCKOBBIX CHUCTEM, CAMOCTOSTEIbHO BBIOMpATh ONTHUMAJIbHYIO
dbopmy mnpencrtaBiaeHUs MH(POpPMALMKM U WLIIOCTPUPOBATH PEIIAEMBIE 3aJla4d HECIOKHBIMU
CXeMamu, IarpaMmmamu, ApyrumMu popmamu rpa@uky U uXx KOMOMHALMSIMU;

YMEHHUE HCIOIb30BaTh U AHAIMU3UPOBATH B MpOIECCe YUEOHOW M MCCIEeN0BaTENIbCKOM
JESTeIbHOCTY HMH(OpPMAIMI0 O BIHUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO34iCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAKOIIEH MPUPOTHOM Cpebl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

yMEHHUsl 3a7aBaTh BONPOCH (B XOJe Jauaiora W (Wiau) AUCKYCCHUHU) MO CYIIECTBY
oOcyxxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
NPEJI0KEHHOM 334U,

YMEHUS MPEACTABIATh IMOJYYEHHBIE PpE3YyJbTaThl MO3HABATEIbHON JE€ATEIIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTax; JeiaTb MPE3EHTAMI0 pEe3yJIbTaTOB BBINOJHEHUS
XUMHUYECKOTO  JKCclepuMeHTa  (J1abopaTOpHOro  OmbITa, JlabopaTOpHOW  pabOTHI 1O
MCCJIETOBAaHHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

YMEHHs y4eOHOr0 COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HABATEIHLHOU M
UCCJIEIOBATEIbCKON AESATEIbHOCTU NP PELICHUHM BO3HMKAIOLIMX MPOOJIEM Ha OCHOBE yudéra
OOLIMX MHTEPECOB U COIJIaCOBaHUs MNO3ULMI (00CYXJIeHus, OOMEH MHEHUSMHU, «MO3IOBbIE
IITYPMBDY, KOOPJAMHALMS COBMECTHBIX JIEHCTBH, ONIPEIEIICHUE KPUTEPUEB I10 OLIEHKE Ka4eCTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIC YHHBepCAJbHbIE y4eOHbIe JeHCTBHSA:



YMEHHE CaMOCTOSITEJIbHO OMPEAEIISATh e NESITEIbHOCTH, TIaHUPOBAaTh, OCYILECTBIISITH,
KOHTPOJIMPOBaTh M TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOWPATh
HauOonee H(PGEeKTUBHbIE CMOCOOBI pelleHUs Y4eOHbIX W MO3HABATENbHBIX  3ajad,
CaMOCTOSTENIbHO COCTaBJIATh WM KOPPEKTUPOBATh MPEJIOKEHHBIA alrOpUTM JIEUCTBUI Mpu
BBITIOJIHEHUU 3a/JIaHUM C Y4ETOM TMOJYyYEHUS HOBBIX 3HAHUNW 00 H3y4aemblXx OOBEKTaxX —
BEILIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOTYYEHHOTO PE3YJIbTaTa 3asiBICHHON 1IEJIH,
YMEHHUE UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCJIOBUU 3a/IaHUN.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOEHUIO 0053aTE€NBLHOTO COJEpKaHUS,

YCTAHOBJICHHOTO JaHHOUW ¢enepanbHOil paboueld MporpaMMoi, BBIICISIIOT: OCBOCHHBIC
OoOy4arolMMUCSl Hay4yHbIe 3HAHUSA, YMEHHMS M CIOCOOBI JCHCTBHM, crenupuyeckue ams
MpeaMeTHOM 001acTu «XUMHUS», BUABI JESITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUSI, €T0
UHTEpHpETalui, TPEeoOpa30BaHUI0O W TNPUMEHEHUI0 B PA3NIMUYHBIX YYEOHBIX W HOBBIX
CUTyalusX.

K koHly oOyueHusa B 8 kJjiacce mpeIMETHbIE Pe3yibTaTbl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJIEKYJa, XUMUYECKHI
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOAHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHash Macca, MaccoBas [0Sl XUMHUYECKOTO
AJIeMEHTa B COEIMHEHHH, MOJIIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,
AIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PeaKiiusl, KiacCupuKarus
peaKkuii: peaklii COCUHEHHUS], PEAKIIUU PA3JI0KEHUS, PEaKMU 3aMEILEHUS, PEAKIINU
oOMeHa, 3K30- U 3HJIOTEPMHUYECKHE PeaKlnu, TeIIoBOM 3((EKT peakuuu, siApo aToma,
ANIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOUTallb, paAUyC aToMmMa, XMMHYEcKas CBS3b,
MOJIsipHAsE U HEMOJIIPHAsi KOBAJICHTHas CBS3b, MOHHAsl CBSI3b, MOH, KATUOH, AHHWOH,
pacTBOp, MaccoBas JI0JIs BelIecTBa (MPOIICHTHAs! KOHIICHTPAIIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MMOHATHM W NPUMEHATH 3TH
MOHSTHUSI TIPU ONMCAHUU BEILIECTB U UX MPEBPAICHUN;

e HCMOJb30BATh XWMHUYECKYIO CHMBOJIMKY JJisi COCTaBieHUs (OpMyJ BELIECTB U
YPABHEHHN XUMUUYECKUX PEAKLINM;

e ONpENENATh BaJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHAPHBIX COCIMHEHHSIX, CTETIICHBb
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCAMHEHHSIX, MPUHAIJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIACcCy COEIMHEHUW 1o ¢dopmyaaM, BUJ XUMHYECKOW CBS3H
(KoBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpsiBaTh cMbIch [lepuogmueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHX JJIEMEHTOB OT HX
nosioxkeHus: B llepuoguyeckoil cucrteme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaipo;

e OINUCHIBATh U XapakTepu3oBaTh TaOaMuHyro Qopmy I[lepuoanueckoid cucTeMbl
XUMUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «rJaBHasg noiarpynna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpynma)», manple W OONBIIME TEPUOIBI, COOTHOCHTH
0003HaueHusA, KOTOpble UMetoTcs B Tabnuie «lleproguyeckas cucreMa XMMHUYECKUX



anemeHToB /[[. M. Menneneesa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX DSJIEMEHTOB (COCTaB MW 3apsii sapa, oOOIIee YHCIO 3JICKTPOHOB U
pacrpeiesieHUe UX 1O AJIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUUYECKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOUIMX B PEaKUUU BEUIECTB, MO TEIIOBOMY
sddekry);

XapaKkTepru30BaTh (OMKUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIAcCOB, TOJATBEpXKJasi  OMMCAaHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUH;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX KaueCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHUI B PAa3JIMYHBIX YCIOBHSIX;
BBIYHUCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (POpMyJie COETUHEHMSI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpE, MPOBOJUTDH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHATh OCHOBHBIE ONEpPALUA MBICIUTEIBHOW NIE€ATEIbHOCTH — aHAM3 M CUHTE3,
cpaBHEHUE, 0000IlIEHHEe, CUCTEMATH3alUI0, KIACCU(PUKALINIO, BBISIBIEHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Il M3YyYEHHs CBOMCTB BEIIECTB M XMMHYECKHMX pPEAKLUH,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HaONIOJIEHHWEe,  U3MEpEHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peajbHbI U MBICJICHHBIN);

CleloBaTh IMpaBWJaM MOJb30BaHUS XMMHUYECKOW TOCYIoM H  JabopaTOpHBIM
o0opy0OBaHMEM, a TaKXKe IMpaBuUjaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO
U coOMpaHUIO Ta3000pa3HbIX BeEIIECTB (BOAOPOJAa W KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEAECIEHHON MacCCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA, MIJIAHUPOBAThH
Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C IOMOIIbIO MHIUKATOPOB (JaKMyC, (eHON(PTaTICHH, METUIIOPAHK U IPYTHE).

K koHiy oOyuenus B 9 kJjiacce mpeaMeTHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHNA: XUMHUUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IMPOCTOE BEILIECTBO, CIIOKHOE BEILIECTBO, BAJIEHTHOCT,
AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKash pEaKUUs, XUMHUYECKas
CBS3b, TEIJIOBOW A((PEKT peakmuu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, IEKTPOJIUTHI,
HEIJICKTPOJUTHI, DJICKTPOJUTHYECKAs TUCCOIMAIUS, PEAaKIMd HWOHHOTO0 OOMEHa,
KaTaJIu3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PpPEaKIINH,
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKUHMH,  OKUCIUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHUE ¥ BOCCTAHOBJICHHE, aJIOTPONHs, amM(pOTEPHOCTh, XUMHUYECKAs CBS3b
(KoBaJIeHTHasi, HWOHHAs, META/NIMYECKas), KpHUCTa/UIMuecKas pemerka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHWYECKOW PEAKUHUH, MPENebHO JOMyCTHMAas
koHueHntpanus [TJIK Bemectna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX IMOHSATHUH W MPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

WCIIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUISi COCTaBJICHHsS (OpPMyJ BEHIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIINN;



ONpENENsATh BAJEHTHOCTh MW CTENEHb OKHUCIEHHS XHMHYECKUX D3JIEMEHTOB B
COEIMHEHMSIX pa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy COEIMHEHUH 1o QopMmyiaMm, BUJ XUMUYECKOW CBSI3U (KOBaJECHTHas, MOHHAs,
METAJJIMYECKasl) B HEOPTaHWYECKUX COEAMHEHMAX, 3apsii HMOHA IO XHUMHUYECKOU
(dopMmyiie, XxapakTep Cpelpl B BOJHBIX pPacTBOpax HEOPIaHWYECKUX COEIWHEHUH, TUII
KPUCTaJUIMYECKOW PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich llepuoanueckoro 3akona JI. . MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OIUCHIBaTh M XapakTepu3oBaTh TaOauuHyo (popmy [lepmoauueckoit
CUCTEMBl XMMMUYECKHUX OHIJIEMEHTOB: pa3jinyaTh MOHATUS «TjaBHas mnoxarpynna (A-
rpynma)» u «mobounas mnoarpymmna (b-rpynma)», manbie u Oonbliue TEPUOBI,
COOTHOCUTh O0O3HAY€HMs, KOTOpbIE HMMEIOTCA B IEPUOAMYECKON Tadnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB M
3apsj Aapa, o0IIee YUCIOo 3JIEKTPOHOB U pacHpeleeHUe UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 0OIIME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB JJIEMEHTOB U MX
COEIMHEHHUI B Ipelenax MajblX MEPUOJIOB U INIABHBIX MOATPYHI C YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(PHUIMPOBATh XUMUUYECKUE FJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKHE
peakuuy (IO YUCIy M COCTaBYy YYacTBYIOUIMX B PEaKUWH BELIECTB, IO TEIUIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIIEHUS XMMUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME W CHEeUU(PUUECKHE XUMHUYECKHME CBOWCTBA
MPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPKIAasl ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

COCTaBJIATh YPABHEHUS DJICKTPOJIMTUYECKON JUCCOLMALIMMU KUCIIOT, IIEJI0YEN U COJIEH,
MIOJIHBIE U COKpAIEHHbIE YPABHEHUS PEAKIUH MOHHOTO OOMEHa, YpaBHEHHS peaKkIui,
MOATBEP)KIAIOIIMX CYUIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXKIY BElIeCTBaMU
Pa3IMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIuii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHHS, BO3ZMOXHOCTH
IPOTEKAHUSI XUMUUYECKHUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BELIECTB, MACCOBYIO
JOJTII0 XUMUYECKOTO 3JIeMEHTa Mo (OpMyJie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLUY;

coON0/IaTh MpaBWia IMOJb30BaHUA XUMHUYECKOW MOCyAod H  J1abopaTopHbIM
o0opyJ0OBaHMEM, a TaK)Ke MpaBuiia OOpAlllEHHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYEHHUIO
¥ COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLUH, MMOATBEPKIAIOIINAE KAaYECTBEHHBIN COCTAB PAa3JIMYHbBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM IMyTEM XJIOpPUA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdar-,
CWIMKAT-, Cyiab(dar-, TUIPOKCUI-UOHBI, KATUOHbBI AMMOHMSI M HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMA MBICIUTEIBHONW NIE€ATEIbHOCTH — aHAJU3 M CUHTE3,
CpaBHEHHE, 0000IlEHNE, CHUCTEMATHU3ALMIO, BBISBICHUE MPUYNHHO-CIEICTBEHHbIX



CBSI3€M — JUISI M3YyYEHUs CBOWCTB BELIECTB M XMMHUYECKUX PEAKLHM, €CTECTBEHHO-
HAay4YHbIE METOABl TO3HAHWS — HAOTIOJEHWEe, W3MEpPEeHHe, MOJCIUPOBAHNE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 16 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 2 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne Tema ypoka KosmuectBo Oobopynosanue 11O
n/n 4acoB «Touka pocra»
Bcero
1 [TonsTHE O METOAX TTO3HAHUS B XUMHUHU 1
[TpaxTnueckas padota Ne 1 «[IpaBuia 1 Crpoenue uiamenu HoytOyk ¢
5 paboThl B 1a00paTOpUU U MPUEMBI nporpammoii "Hayua0",
o0OpaleHus ¢ 7a00paTOPHBIM HdPOBbIE JATIHKH
000pyTI0BaHHEM
3 Yuctele BemecTBa u cMecu. CriocoObl 1
pasziesieHus cmecei
INpaxtuueckas pabora Ne 2 «Pa3nenenue 1 ATpEraTHbIE COCTOSHNS 1
4 cMeceit (Ha mpuMepe OYMCTKU TICPEXOLBI MCHCLY HUMH.
. HoyTt6yk ¢ mporpamMmmoit
NOBAPEHHOM COMM)» "Hayna0", mudpoBsie IaTInKu
5 ATOMBI U MOJIEKYJIBI 1
6 XUMHUYECKUE dIIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB
[TpocTsie U CIIOKHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUYECHUE
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
9 Xumunueckas popmyia. BageHTHOCTB
ATOMOB XMMHYECKUX JIEMCHTOB
10 OTtHocuTenbHAs aTOMHAs Macca. 1
OTtHocuTenbHasE MOJIEKYIIIpHas Macca
1 MaccoBas 1019 XUMHYECKOT0 dJIEMEHTA 1
B COCIMHEHUU
12 KonnuectBo BemecTBa. MoJIb. 1
Momnspnas macca
13 Ou3NYeCKue U XUMUYECKHUE SBICHUSI. 1
XuMudeckasi peakius
1 [Tpu3Haky ¥ yCIOBHS MMPOTECKAHUS 1
XUMHUYECKHUX PEeaKIIHii
15 3aKOH COXpaHEHHSI MaCChl BEIIECTB. 1
XHUMHUYECKUE YPABHEHHS
Brrurcnenus Koim4yecTBa, MacChl 1
16 BEIIECTBA 110 YPABHEHHSIM XUMUYECKUX
peaxkuuit
17 Knaccudukanus XUuMHYeCKUX peaKIIHii 1




18

19

(coenuHeHus, pa3oXKeHHs, 3aMELICHU,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-

sHIMKIoneaucT. O0o0IEeHne U
CUCTEMAaTHU3al U 3HAaHUU

Kontposbnas padora Nel mo teme
«BemiecTBa U XUMUYECKUE PEAKIIUI)

20

Bo3nyx — cmecs razos. CocTaB Bo3ayxa.
Kucnopon — anemeHt u npocroe
BeecTBo. O30H

21

22

23

24

Du3nyecKne 1 XUMUYECKUE CBOMCTBA
KHCIJIOPO/ia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

CniocoObl MoTy4eHHs KUCIOpo/ia B
1a00paTOPUU U TPOMBIIUICHHOCTH.
[Ipumenenue kucnopoaa

TennoBoii 3G PeKT XMMUIECKOI
pEaKIUH, TIOHITHE O TEPMOXHUMUYECKOM
YPaBHEHUH, 3K30- H SHJOTCPMHUYECCKUX
peaKIusIx

TornuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
IpEeJOTBPALICHUS

TutpoBanue. OnpeneneHue
KOHIICHTPAILIUH KHUCJIOTHI.
HoytOyk ¢ mporpamMmoii

"Hayna6", nudpoBbie JaT4uKH

25

[IpakTuueckas padora Ne 3 o Teme
«[Tomy4enue u cobupanue KUCIOPO/a,
U3y4EHHE €r0 CBOMCTB)»

26

27

28

Bonxopon — anemeHT u mpocToe
BelecTBO. HaxoxaeHnue B npupoje

®du3nuecKue 1 XUMHUECKHE CBOMCTBA
Bozopoaa. [Ipumenenue Bogopoaa

[TousaTre 0 KUCIOTaX U COJIAX

29

30

Crioco0bI ostyueHust BOA0Poia B
naboparopuu

[IpakTuueckas padora Ne 4 o reme
«[Tomyuenue u cobupanue BoJ10poJa,
W3yYEHHUE ETO CBOMCTB»

31

MousipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

32

Brruncnenus o60b€Ma, KonMuecTBa
BEIIIeCTBa ra3a Mo ero u3BeCTHOMY
KOJIMUECTBY BEILIECTBA WK 00BEMY




33

Beruucinenus 00bEMOB ra3oB o
YPaBHEHUIO PEAKLIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

34

35

duznyeckre 1 XMUMHUYECKHE CBOIICTBA
BOJBI

CocraB ocHoBanuii. Ilonsarue 00
WHJIUKATOpax

36

Bopna xak pactBoputens. HacbllieHHbIE U
HEHACBIIICHHBIEC PaCTBOPHI. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE

37

[IpakTrueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB ¢
OIpeNeIEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA»

38

39

KonTtponsHast padora Ne2 o treme
«Kucnopoa. Bogopoxn. Bona»
Oxkcupsl: cocTaB, kKiaccupuKaius,
HOMEHKJIaTypa

40

[TomydyeHue 1 XMuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHUJOB

41

42

OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS,
HOMEHKJIaTypa

ITonyuyenune 1 XuMHUYECKHE CBOMCTBA
OCHOBaHHUI1

43

44

Kucnotsl: cocras, kinaccuduxarus,
HOMEHKJIaTypa

HOJ'IyLICHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIOT

Omnpenenenne pH nmepexona
nnaukatopa. Hoyroyk ¢
nporpammoii "Hayna6",

U(ppOoBbIE TATYUKHU

TurpoBanue. OnpenenenHue
KOHIICHTPALUU KUCIOTHI.
HoyTt6yk ¢ mporpammoit

"Hayna0", mudpoBsle JaT4uKU

45

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

46

[IpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACChl HEOPIraHUYECKHX
COECTUHEHUI)

47

I'enernueckas cBsA3p MEXKY KJIacCaMu
HEOPraHUYECKUX COCIUHEHUN




48

O0001IeHUE U CUCTEMATU3ALINS 3HAHUM

Kontpoinbnas padota Ne3 o teme

49 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coequuenui”
[IepBble NOMBITKY KJIACCU(PUKAUU

50 XUMUYECKHX AIeMeHTOB. [loHsaTHe 0
IPYIIax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U

ol [Tepuoanueckast cucteMa XUMHUYECKUX
snemenToB 1. Y. MenaeneeBa

52 [Tepuoapl, rpynmsl, MOATPYIIIBI

53 Crpoenue atomoB. CoCTaB aTOMHBIX
saep. M3oTonsl
CTpoeHHe IEKTPOHHBIX 000JI0YCK

o4 aTOMOB 3JieMeHTOB [lepuonnyeckoit
cucrtemsl J. 1. MeHaeneeBa
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa

55 10 ero noJyioxkeHuo B [lepuoauueckoit
cucreme /I. 1. Menpneneesa
3nauenue [lepuoanueckoro 3akoHa s

56 pa3BUTHUA HAyKU U npakTuku. /1. 1.
MenpeneeB — y4€HbIN, MI€IATOT U
rpakJIaHUH

57 DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMUYECKHX AJIEMEHTOB

58 HonHas xuMuueckast CBsi3b

59 KoBanieHTHas nosisipHast XuMHUecKas
CBSI3b

50 KoBanentHnas HenossipHasi XUMU4ecKas
CBSI3b

61 KonTponbhas padota Ne 4 o reme
«Ctpoenune atoma. XUMHYECKasl CBA3b)

62 CreneHb OKUCIEHUS

63 OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC
peakuuu

64 OKUCIATENN U BOCCTAHOBUTEIHN

65 MeToJ1 37IeKTPOHHOTO OajaHca.

66 IIpomexyrounas arrecranus. I'ogosas

KOHTpOJIbHAs paboTa
67 IToBTOpeHue Tembl «Baxueiimme




MPpEACTAaBUTECIIN HCOPraHUYCCKHUX
BCIICCTB»

[ToBTrOpenue temsl «llepuonnueckuit
3akoH u [lepronnueckas cucrema

68 XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKHCIUTEIBLHO-
BOCCTAHOBUTEJIbHBIC PEAKIIAN

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




9 KVIACC

Ne
n/n

Tema ypoka

KoanuecTtBo
4acoB
Bcero

Oobopynosanue [HO
«Touka pocra»

Ilepnonnueckuii 3aK0H.
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB XMMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX NEPUOAOB

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Bubl XHUMHYECKOM CBSI3U U THUITBI
KPpUCTAJUIMICCKUX pCIJ_IéTOK

KonTponbnas padora Nel no teme
«[loBTOpEHUE U yriuyOiaeHue 3HaHUM
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilacca»

Knaccudukanms xumuaecknx
peakIuii Mo pa3IuYHBIM NMPU3HAKAM

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakunu. [IoHsiTHE O TOMOTE€HHBIX U
TETEPOTeHHBIX PEAKLUAX

[lonsiTHE O XUMHUECKOM
paBHOBecuH. DAKTOPBI, BIUSIOUINE
Ha CKOPOCTbh XUMHUUYECKOW PEaKLIUU U
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu

W3menenus pH B
OKHCITUTEIHHO-
BOCCTAHOBUTEIIBHBIX
peakuusax. HoytOyk ¢
nporpammoii «Hayna6y,
i (poBbIE TaTYNKH

10

Teopust 31EKTPOTUTUUECKOIN
nucconuanui. CHIIbHbIE U c1a0ble
DJIEKTPOIUTEL

DIIEKTPOIUTHI U
HeaNeKTponuThl. HoyTOyK ¢
nporpamMmmoii «Haymaoy,
u(dpoBbIE TaATIYNKU

11

HNounbie ypaBHEHUS peaKkuid

12

XUMHUYECKUE CBOUCTBA KUCIIOT U

CreneHp 1 KOHCTAaHTa




OCHOBAaHMH B CBETE IIPEACTABICHUN
00 3IEKTPOIUTHUECKON
JUCCOLNALUU

JIUCCOLIMAITAH IIIEKTPOIIUTA.
HoytOyk ¢ mporpammoit
«Hayna6y», nudpoBbie 1aTunku

13

XUMHUYECKHE CBOMCTBA COJIEH B
CBETe IpeACTaBICHUN 00
AIEKTPOJIUTUYECKON JUCCOLIHAIITT

3aBUCHUMOCTh
AIIEKTPOIIPOBOTHOCTH OT
KOHIICHTPALIUH 3JIEKTPOIIUTA.
HoytOyk ¢ mporpammoii
«HaynaO», mudpoBsie 1aTIUKH

14

ITonstue o TuapoJIn3eC coJieit

I'unponus coneit. HoyrOyk ¢
nporpammoii «Haymna6y,
UG pPOBBIE JATYUKH

15

O06001IeHYE ¥ cCUCTEMATU3 AL
3HAHUH

16

[IpakTuueckas padora Ne 1.
«Pemenne 3KkcrepuMeHTaIbHbBIX
3a1au»

17

KontponbHast pabota Ne2 o reme
«DJIEKTPOIUTUYECKAS TUCCOLIMALINS.
XUMUYECKUE PEAKLIUU B PACTBOPAX»

18

OO6mrast XxapakTepuCTHUKA rajJOreHOB.
XHMMHUUYECKHUE CBOMCTBA HA IIPUMEPE
XJIo0pa

19

Xnoposogopos. ConsiHas KMUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

20

[IpakTuueckas pabora Ne 2 o Teme
«[TonmyueHnne COMAHON KUCTOTHI,
N3y4yeHue e€ CBONCTB»

21

Boeruucnenust no ypaBHeHUSIM
XUMHNYCCKUX peaKHI/Iﬁ, €CJIN OAUH U3
peareHTOB J1aH B H30BITKE

22

OO1m1ast XapaKTepUCTHKA SIIEMEHTOB
VIA-rpynnel

23

AnIOTpOTHBIE MOIU(DUKAITUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeqnHEHU I
B pHUpoJe. XUMHUYECKHE CBOMCTBA
cepbl

24

CepoBoziopoji, CTpoeHuUe,
¢bu3nyeckrue 1 XuMUYeCcKre CBOMCTBA

25

Oxkcunpl cepbl. CepHas KUCIIOTA,




¢busnyeckue 1 XUMHUECKUE
CBOICTBa, TPUMEHEHUE

26

XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIIIEHHOT0 criocoba
IIOJIy4YEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY>KaIOILEH Cpelibl COCTUHEHUSIMNU
Cephl

27

Brlunciienue MaccoBOi 10U
BBIX0/1a IPOAYKTa peaKknu

28

OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A3or,
pacrpocTpaHeHHe B IPUpPOJIE,
(du3nUecKre U XUMUICCKUE CBOHCTBA

29

AMMuak, ero ¢puznueckue u
XUMHUYECKHE CBOICTBA, MTOJIyYeHUE U
MIPUMEHEHHE

OcHOBHBIE CBOMCTBAa aMMHaKa.
HoyTt6yk ¢ nporpammoii
«Haynab», mudpoBsie 1aTIUKH

30

[IpakTuueckas padora Ne 3 o Teme
«[TomyueHne ammuaka, U3yueHue ero
CBOMCTB»

31

A30THAas KuCoTa, €€ pru3nueckue u
XUMHUYECKHE CBOWCTBA

32

Hcnonp30BaHne HUTPATOB U COJNEN
aMMOHHS B KAYECTBE MUHEPAIbHbBIX
ynoOpeHuit. XuMuueckoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl
COCIMHCHHSIMU a30Ta

33

®docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJyYEHUE

34

Hcnonb3oBanue GocaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HEHUE TPUPOTHON CPEbI
dbocharamu

35

VYrnepoa, pacnpocTpaHeHuUE B
npupojae, Gu3nIecKue u
XUMHUYECKHUE CBOMCTBA

36

Oxcuapl yraepoaa, ux pusnueckue u
XUMUYECKHUE CBOKCTBA.
DKosorndeckue mpoodIeMsl,
CBSI3aHHBIE ¢ OKCcUA0M yrieposa (IV)




37

VronpHas KUCI0Ta U €€ COIn

Omnpenenenue
rUIpOKapOOHATOB B
BOJIOIIPOBOJAHOM BOJIE.
HoytOyxk ¢ mporpammoit
«Hayna6y, nudpoBbie 1aTunku

38

[IpakTuyeckas padora Ne 4 o Teme
"[losryueHne yriekucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

39

[lepBoHavasibHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHMSX YIIiIepoa

TemmepaTypa KUIIEHUSA
OPraHUYECKHUX KUIAKOCTEM.
HoytOyk ¢ mporpamMmoii
«Haynab», mudpoBsie 1aTIUKH

40

Kpemuuii u ero coequHeHus

41

[IpaxTuueckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJ1a4
1o TeMe «BakHelie HeMeTaIbl |
UX COCTUHEHUS»

42

KonTponbnas padorta Ne3 no teme
«Baxuelnme HeMeTayuIbl U UX
COEIMHEHUS

43

OO6mras XxapakTepucTrKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJUTHYecKasi KpucTaumaecKas
pemérka. PU3nYeCKue CBOMCTBA
METaJJIOB

44

XHWMHYECKHE CBOMCTBA METAJLIIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

45

OO6mwme crmocoOb! MOTyIeHUS
MCTAJIJIIOB. CHHaBBI. BI)I‘-II/ICJ'ICHI/IH 10
YPaBHEHUAM XUMUYECKUX PEAKIIHM,
€CJIM OJINH U3 PEarcHTOB COJICPIKHT
IpUMECH

46

[TonsiTHE O KOPPO3UU METAIIIIOB

47

Ilenouynble METaIBLI

48

OKcHIbl ¥ THAPOKCUIBI HATPUS U
KaJns

49

Ilenoyno3eMeabHbIC METaJIbI —




KaJIblIMA U Maruui

50 Baueiitne coeqUHEHNS KaIbIIH

51 O0001IeHrEe U cUCTeEMaTU3 AU
3HAHHUH

59 JKEcTKoCTh BOMBI U CIIOCOOBI €€
yCTpaHEHUS
[IpakTuyeckas padora Ne 6 o Teme

53 "YKECTKOCTH BOABI U METOIBI €€
ycTpaHeHus"

54 ANIoOMUHHI

55 AMpoTepHbIe CBOMCTBA OKCHJIA U
THAPOKCH]IA

56 Keneszo

57 OKcHIbl, THIPOKCUIBI U COJTH
xenesa (I1) u sxenesa (III)

58 O00011IeHrE U CHCTEMATH3ALIHS
3HAHHUH
[IpaxTuueckas padora Ne 7.

59 Pemenvie skcriepuMeHTATBHBIX 337124
o TeMe «BaxkHelme MeTaniIbl U UX
COCIUHEHMS»

Beruncnenus mo ypaBHEHUIM
XUMHYECKHUX PEAKIIHid, €CJIN OJIUH U3

60 peareHTOoB J1aH B U30BITKE HITU
COJICP)KUT TIpUMecH. Beraucienus
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peakuuu

61 O0001IeHe B CUCTEMaTH3aIUs
3HAHHUH
KonTponbnas pabota Ne4 mo Teme

62 «BakHel1e MeTaaabl U UX
COEIUHEHMS»

63 BemecTBa 1 MaTrepuansi B
MMOBCEIHEBHOM JKM3HU YeI0BEKa

64 XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

65 Ponb xumum B perieHuu
AKOJIOTUYECKUX TTPOOIeM

66 [Ipomexyrounas arrecranus.

I'onoBast kOHTpOIBHAS paboTa

67 O00011eHNEe U CUCTEMATU3 AL




3HaHU 1o TeMe «BeriecTBo 1
XUMHYECKUE PEAKIIUN

O0001IeHYE ¥ cCUCTEMAaTU3 AL

68 3HAaHUU 110 Teme «HemMeTramwbl U ux 1
COCIMHEHUS
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME




C y4yeroMm padoueii nporpammbl Bocnutanuss MAOY «COLINel» (monynb «l1IkoabHBII
YpPOK») BOCIIUTATENbHBIN MOTEHIIMAT YPOKA pealln3yeTcs yepes:

YCTaHOBJIEHHE JIOBEPUTEIbHBIX OTHOIIEHUH MEXAY YUUTEIEM U €ro y4YeHUKaMH,
CHOCOOCTBYIOUINX MO3UTHBHOMY BOCIPHUSTHIO YYalTUMHUCS TpeOOBaHHUI U MpPOChO yduTes,
MPUBJICUCHUIO MX BHHUMaHHS K 0OCyXJaeMoW Ha ypoke HH(OpMAaIuM, aKTUBHU3ALUU X
M03HABATEJIbHOM 1E€ATEIbHOCTH;

noOyXK/IeHNWEe MIKOJIBHUKOB COOJIOAAaTh Ha YpOKE OOICTIPUHSATHIE HOPMBI TOBEICHHUSA,
MpaBujia OOIICHHS CO CTAPIIUMHU (YYUTEIAMHU) U CBEPCTHUKAMH (IIIKOJIbHUKAMH ), IIPUHITAITHI
y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3AIHH;

MpUBJICYCHNE BHUMAHMS LIKOJIBHUKOB K ILIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha YpOKax
SBJIGHUM, OpraHu3auus HMX padOThl C IOJIy4daeMOMl Ha YpPOKE COLHUAIbHO 3HAYUMOU
uHpopmanved — HHUIMUPOBAHHE €€ OOCYKIEHHUsS, BBICKA3bIBAHMUS YUYAUIUMHCS CBOETO
MHEHHS T10 €€ TMOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

WCIOJIb30BaHNE BOCIHTATEIbHBIX BO3MOXHOCTEH COJEpKaHUS Y4eOHOro mpeameTra uyepes
JEMOHCTPALMIO JETSIM MPUMEPOB OTBETCTBEHHOI'O, TPa’KJAHCKOTO IOBEIACHMUSI, IIPOSBICHUS
YeNoBEKOMIOOUS U J100pocepAeyHOCTH, uepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB IS
YTEHMUS, 3a]1a4 JUIsl pEIICHUs, TPOOJIEMHBIX CUTYalluil 1151 OOCYXAEHUS B KJIacCe;
MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOpPM pabOThl yUyalIMXCS: UHTEIUICKTYAIbHBIX UTD,
CTUMYJIMPYIOIIMX [TO3HABATEIbHYI0 MOTHUBALIMIO IIKOJbHUKOB; TUAAKTUYECKOIO Tearpa, e
MOJIyYeHHBIE HAa YpPOKE 3HAHHS OOBITPHIBAIOTCS B TE€AaTPAbHBIX MOCTAHOBKAaX; JAUCKYCCHIA,
KOTOpbIE JAIOT Yy4alllUMCS BO3MOXHOCTb IPHOOPECTH OIBIT BEAEHUS KOHCTPYKTUBHOIO
JMaliora; TPYMNIoOBOM padoThl UM pabOThl B Mapax, KOTOPHIE y4aT MIKOJbHUKOB KOMaHIHON
paboTe U B3aMMOACHUCTBUIO C PYTUMH JETHMU;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLIEAYDP, KOTOPbIE IOMOTAIOT MOAIEP>KaTh MOTUBAIUIO JIeTei
K MOJIY4YEHHUIO 3HAHUM, HAJIQXKUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILEHUH B KJlacce,
MIOMOTAI0T YCTAaHOBIICHUIO JOOpOXKeNaTeIbHON aTMOC(hepbl BO BpeMs YPOKa;

opraHu3anysi mepcTBa MOTHBUPOBAHHBIX U JPYIAMPOBAHHBIX YyYalIUXCAd HaI HX
HEYCIEBAIIUMU OAHOKIACCHUKAMHU, JAIOIIEr0 IIKOJIbHUKAM COLIMAJIbHO 3HAYKUMBIN OIBIT
COTPYJHHYECTBA U B3aUMHOMN MOMOILIN;

WHULMUPOBAHUE U TOAJEPKKA HCCIEAOBATEIbCKOM AESITEIbHOCTH IIKOJIBHUKOB B paMKax
peaiv3alii UMH WHAMBUAYAJIbHBIX U TPYNIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JIACT
HIKOJIbHUKAM BO3MOKHOCTh IPUOOPECTH HABBIK CAMOCTOSTENILHOTO PEIIEHHs TEOPETHUECKON
npoOJieMbl, HaBbIK TE€HEPUPOBAaHUS U  OQOpMIIEHHMS COOCTBEHHBIX UJAEH, HaBBIK
YBOKUTEIBHOIO OTHOIIEHUS K YYXHM HJesM, O(OpMIEHHBIM B paboTax Apyrux
uccienoBaresnei, HaBbIK MyOJUYHOIO BBICTYIUIEHHUS IMEpesl ayIuTOpuel, apryMeHTUPOBaHUS
1 OTCTauBaHUs CBOEH TOUKH 3PEHUS.

Bri6op Tex wnm uHBIX GOpPM U CHOCOOOB BOCIHUTATEIBHOM pabOTHI HAa YpPOKE YUUTENb
OIIPEAEISAET CAMOCTOATEIBHO B COOTBETCTBUU C LIETSIMU U 331a4aMH YpOKa.



