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COILEPKAHUE YYEBHOI'O IPEIMETA «XUMMUSA»

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena w BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKUE »BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BelleCTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyrna. BaleHTHOCTb aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OtHocuTeNnbHas MOJIEKYJIsipHas Macca. MaccoBasi J0Jii XUMHYECKOTO JIEMEHTa B
COCIMHEHUHU.

KonunuectBo BemectBa. Moiib. MonsipHas macca. B3auMocBsi3p KOJIM4ECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAUHUI] BemiectBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHUMN.

du3nYecKre U XMMHUUECKUE SABJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHU.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XMMHUECKHe ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuiIaMu paboThl B JJaOopaTopuu M
npuéMamu oOpateHus: ¢ J1abopaTopHbIM 000pYyAOBaHUEM, U3YUEHUE U OMHCAHUE
bu3UYECKNX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOJCHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHUPAHHME caxapa B CTYIIKE,
KUTICHHE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
MEJIHOW TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIOTON) SIBICHUM, HaOJI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, paszsIoKEHUE TUIAPOKCHIA
Menu (II) npu HarpeBaHuu, B3auMOJEUCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
M3Yy4YeHHUE CIMOCOOOB Pa3JEICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBaHUE, JUCTUIUISIIUA, XpoMaTorpadusi, TPoBeACHNE OYUCTKH MOBAPEHHOMN
COJIM, HaOJIOJICHWE W  ONHCaHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jieMeHT U mpocToe
BellecTBO. HaxokaeHue kuciopona B Tpupojne, (U3MYECKHE M XUMUYECKHUe
cBoiictBa (peakmuu TopeHusi). Oxcuapl. [Ipumenenue xuciopoma. CrocoOb



MOJYYEHHS] KHUCJIOpOJa B Ja0OpaTtopud H HOpOMbIIIIEHHOCTU. Kpyrosopot
Kucnopoa B mpupojie. O30H — aJIOTpOIiHas MOIU(UKALIHS KUCIOPOA.

TeroBoit 3 (deKT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHUE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3/IyXa, YCUJICHHE MApHUKOBOTO 3(pdeKkTa, pazpyieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, Gu3udeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsL
HacpiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 40Ji BEIIECTBA B PacTBOpPE. XMMHUECKHE CBOKWCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpupoZie U B KU3HU 4YeloBeka. KpyroBopoT BoJbl B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasyroniie  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEepHbIE) U
HecosieoOpaszyromme. HomeHknarypa okcuaoB. Du3nueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccupukanuss oOcHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMW. PU3MUYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctn meramoB H. H. bekerosa.
[TonydeHnne KuCIoT.

Commu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tosmyuyenue couei.

I'eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKAHUs KUCIOpOAa B BO3yXe, MTOIyYEHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHUCIOPOJa, HAOIIOACHHUE
B3aUMOJICUCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
MpEKpamieHus: TOpeHus (moXxapa), O3HAKOMJIEHWE C oOpasllaMH OKCHIIOB U
OMKMCAaHUEe WX CBOWCTB, MOJy4Y€HUE, COOMpaHHe, PAcClHO3HABAHME W HU3YyUYCHHE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUAIIOB), HAOIMIOJCHUE 00pa3IlOB BEIIECTB
KOJTMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOJBI C METAJUIAMU
(HaTpueM ®  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAJIOB),



WCCTIEIOBaHNEe O0pa3loB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpaX KUCIOT U IIEIOYEH,
u3ydeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, pPEeakUWil HEUTpa3alrH, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJla JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHenmme Kiacchl HEOPTaHUYECKUX
COCMHECHUI.

IMepuognueckuid 3axkoH u lIlepumoguueckasi cucremMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTue o
IpyImax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJIO0YHO3EMEIbHbIE METaJUIb,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIe 00pa3ytoT aM(OTEPHBIE OKCHUJIbI
Y TUAPOKCUJIBL.

[lepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpUoAHas  (OpMbI
[Tepunoanueckoit cucrembl xumuueckux aneMeHToB /. . Menneneesa. Ilepuonsr
U rpynnbl. DOU3NUECKUMT CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOJA U
TPYNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnektponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TEepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHAUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pagnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOJIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUIA pa3BUTHs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbI U
rpaXKJaHMH.

Xumuyeckass cBs3b. KoBajieHTHast (TOJispHAsT W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepuMeHm:

U3yueHHE OO0pa3loB BEIIECTB META/VIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLIHMI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Meosicnpeomemmnule ceazu



Peanuzanus MeXOpeAMETHBIX CBSI3€M MpU WM3YUYEHHH XMMHUM B 8 KIlacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1Iue ecTecTBEHHO-HAYUYHbIE MOHATHA: HAYYHBIA (PaKkT, THUMOTE3a, TEOPHUS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukamus, TMepuoIUuIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (U3UYECKHE BEIUYHUHBI, €IUHUIIBI
M3MEPEHNs, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, rugpochepa, MHUHEpaTbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XMMUYecKas peakius

[Tepuonnueckuii 3akoH. [lepuognueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaldus, KaJIbIUsi U HX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomndeckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUMBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBSA3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanust XuMUYeCKUX peakiyii Mo pa3iMuHbIM Npu3HakaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo
U3MEHEHUIO CTENEeHeW OKUCICHUS XMMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, IO
YYacCTUIO KaTajli3aTopa). JK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckOpoCTH XUMUYecKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karaimse. [lorsTrue 0 xumuueckom paBHoBecun. DakTopsl,
BIUAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHSI.

OKHUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMU,  AJICKTPOHHBIM  OajlaHC
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBnenue YpaBHEHHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMd C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus ANEKTPOIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUs MPOTEKAHUS PEaKIIMid HOHHOTO OOMEHa,
MOJHBIE M COKpali€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEIACTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJECJISIMA KPUCTAUIMYECKHX PEIIETOK HEOPTraHHUYECKHUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura M anmaza), CIOKHBIX BEIIECTB
(xopuna HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JCUCTBHUS PA3IMYHBIX (PAKTOPOB, MCCIIEIOBAHUE AJICKTPOINPOBOJIHOCTH
pPacTBOPOB BEWHIECTB, IpPOLECCA AUCCOLMALMNA KHUCIOT, IIEJIOYEed U COJIeU
(BOBMOKHO  HCIOJIb30BAaHME BHUJEO MATEPUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TPOTEKAHWS  peakluuid  HOHHOTO  oOMeHa
(oOpa3zoBanue ocajaka, BbIIEIEHHE Ta3a, oOOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu passioKEHUs, COCIMHEHUS), paclo3HABaHUE HEOPTraHMYECKUX
BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEAKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBA HA [pUMEpe  XJopa
(B3auMOJEHCTBHE C METalIaMH, HEMETaUulaMHu, WIeJdo4aMu). XJIOPOBOJIOPO/I.
ConsHast KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHHE. [lericTBue
XJIOpa W XJIOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHeWIlHne XJIOpUIbl U HX
HaXOXJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (pU3MYECKHue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3NYECKHE U
XuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHUCJIOTHBIX OKCHJIOB.
Cepnas kwmciora, (QuU3HUEeCKMe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENSI KJlacca KHUCJIOT U crnenududeckne). XUMHUYECKHE PEaKIluu,
JieXKale B OCHOBE IPOMBIIUICHHOTO CIOC00a MOJy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha



cynbdar-uoH. Haxoxaenue ceppl u €€ COeOIUHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COECIWHEHHSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PAaCIpPOCTPAHEHHE B MPHUPO/IE,
¢uznyeckue U XuMudeckue cBoiicTea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢uznyecKkue U XMMHUYECKHUE CBOMCTBA, MOdyUYeHHe U mpuMeHeHnue. Coim aMMOHHUS,
ux puU3NUECcKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THas KHCIIOTa, €€ MoJyuyeHue, (PU3MUecCKHe U XUMHUYECKHE
CBOMcTBa (0OIIME KaK TMPEACTaBUTENS Kiacca KUCIOT U CHEHU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MHHEpAJIbHBIX
ynoopenuil. XuMHUECKOe 3arpsi3HEHUE OKPYXKarollel cpebl COeTMHEHUIMU a30Ta
(KUCIOTHBIE NOXKIHW, 3arpsA3HEHHE BO3AyXa, NOuBbl U BonoémoB). docdop,
aloTpornHele Moaupukamuu ¢ocdopa, (u3MUECKHe M XMMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, PU3NIECKUe U XUMHUUYECKHUE CBOMCTBA,
noxydyeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIBbHBIX YIOOPEHUN.

OObmas xapakrtepuctuka 31eMeHToB [VA-rpynnsl. OcoOeHHOCTH CTPOEHHUSA
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKWUCIEHUSA.  YTJIEpOJ,  aJUIOTPOIIHBIE
MOAU(DUKALIMKM, PAcCOpOCTpaHEHUE B NpHUpPOAE, (HU3MYECKHE U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriaepoja, ux
¢usznyeckue W XMMHYECKHE CBOMCTBA, JEWCTBUE HA JKUBBIE OPraHU3MBI,
[OJyYeHUE U MPHUMEHEHHUE. DKOJIOTHUYECKHEe MpPOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumotesa T1100anbHOrO MOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COoM, UX PU3NUYECKUEe U XUMHUYECKHUE CBOICTBA,
noiyyeHue U npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBbITY, MEIUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHavasIbHbBIE MOHATUSA 00 OPraHUYECKUX BEILIECTBAX KAK O COCTUHEHUSX
yriieposia (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOIYKThI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yriieBojax — M UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IWHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TOJYYCHHE W
npuMmenenue. CoenuHeHHs KpeMHHUs B mnpupoge. OOmue npencrtaBieHus o0
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITy, B MPOMBILUIEHHOCTU. BakHeillllne CTpOUTENbHbIE MaTepHalbl: KEpPAMHKA,



CTEKJIO, TIEMEHT, O0eToH, *kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnHepuMeHm:

U3y4eHHEe 0Opa3IOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIME (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEJUHEHH (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu  cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMaTEpHUAIIOB), HAOIIOAEHUE Mpoliecca OOyrIMBaHUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, H3Y4YECHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOMN CEPHON KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOM peakIuu Ha cylibdat-
WOH U HaOJIOJIcHUE MpHU3HAKa €€ MPOTEeKaHWUs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3zoTta, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchOpHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, paclio3HaBaHME W M3yYEHUE CBONCTB aMMHaKa, MPOBEIACHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUs U (ochaT-uoH U U3yuyeHUe MPU3HAKOB
UX TIPOTEKAHUs, B3aUMOJIECTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), M3YyUYCHHE MOJEen
KpPUCTAUIMUECKUX PeIIETOK anmMasza, Tpadurta, QyuiepeHa, O3HAKOMJICHUE C
IpoLIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIEM W
YCTPONCTBOM MPOTUBOTa3a, MOJyuYeHUE, COOMpaHUe, pacliO3HaBaHUE U W3YUYEHUE
CBOMCTB YTJIEKMCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl U HW3YyYCHHE TPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHHE HSKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaIUIbl U UX COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nonoxkeHus B Ilepmomgmyeckor cucrteMe XuMuUeckux daeMmeHtoB JI. N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaindeckasi CBsi3b U
METAJJIMYECKasi  KpPUCTAJUIMUeCKass  pem€Tka.  DIEKTPOXUMUYECKUH  pAall
HaIpsHKEHUN MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
crocoObl ToiyueHus: MmetamuioB. [loHSTHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YyTYyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBITIUICHHOCTH.

[llenounsie meTamnel: nonoxeHue B [lepuoanyeckon cucreme XUMHYECKUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusznveckre U XMMUUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusi U Kaius). OKCUIbsl u



TUAPOKCUABI HaTpusd M Kanusa. [IpuMeHeHue IIeNOoYHbIX METalIOB W HX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMii M KaJbIMi: IIOJIOKCHHE B
[lepuomnueckon cucreme xumudeckux aneMmeHToB . 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndecKknue 1 XUMHYECKUE CBOMCTBA MarHus
u Kanbluda. Baxueilive coequHEHUs KalblUs (OKCHI, THAPOKCHUI, COJIN).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HAXOXAEHHWE B mpupojae. Pusnmueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCUIA U THIPOKCHIIA
AJIFIOMHHMUS.

Kenezo: nonoxenue B Ilepuoguueckoii cucremMe XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoXJIcHUE B mnpupoac. DuU3MYECKHEe U
XUMHUYECKHEe CBOMCTRBA kene3a. OKCHIbI, THAPOKCHIBI U conn kenesa (1) u sxenesa
(IIT), mx coctas, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMH METANIOB M CIUIABOB, HUX (PU3MUECCKUMHU
CBOMCTBAMH, H3YYE€HHE  PE3YJIbTaTOB KOPPO3UH  METAIOB  (BO3MOKHO
WCIIOJb30BAaHUE BHUJIEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIlUsl W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB >KECTKOW BOJIbI, MPOIIECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXHO  WCIOJIb30BaHHE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMN HA MOHBI: MAarHus, KUIbLKS, aJIOMUHUS, [IUHKA, JKEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMMCAHUE MPOLECCOB OKPALLIMBAHMS
MJaMEHU HWOHAaMU HaTpus, Kaius W Kaidblus (BO3MOXKHO HCIOJb30BAaHUE
BHJICOMATEPUAIIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y THAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHenmme
METaJlJIbl ¥ UX COCTMHCHUS.

XHMHUA ¥ OKPY:KaOLIas cpeaa

BemectBa u marepuanbl B TMOBCEIHEBHOM >XKM3HU 4YeJlOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XAMHUYECKHUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpY KawIlel cpeabl (MpeienbHas T0ImyCTUMAast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun SKOJIOTMYECKUX
mpo0Jem.

Xumuyeckuii IKCnepumenm:

n3ydeHue 00pasIoB MaTepuanoB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mesicnpeomemmnvwie céazu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHHUH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHATUHN, TaK M TOHSATHUH, SIBISFOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYUYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(pUKalusi, TEPUOANYHOCTb, HaOII0ICHHE,
AKCIIEPUMEHT, MOJETUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIHI.

®dwusuka: Marepusi, aTroM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIH]I,
W30TOMbI, PagUOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINYECKast
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yA0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3VYJBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pE3yJbTAThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIETO
o0pa3oBaHUsI JOCTUTalOTCsl B XO0Jie OOYYEHHS XMMHUU B €IMHCTBE YYEOHOU H
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHbIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPHUHSITHIMU B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAlUUh U
pacIIMpEeHUE OMbITA ICSITETBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
Y HAy4YHOMY HACJIEIAUIO0, MOHUMAaHUs 3HAYEHUs XUMHYECKOW HAyKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIIAJIETh JOCTOBEpPHOW HHGpOpMaIei o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS] O COLUMAJIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EeOHOMCCNEAOBATEeIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTU MpU
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aMMOIIOMOIIM B TIpollecC€ ATOM Yy4eOHOM JE€ATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE H TIOCTYIIKM CBOUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEUIECTBE U XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISAIONINE
OCHOBY JIJIsI TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABAaTEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUM MO
XUMUU, HEOOXOJUMBIC I OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YHUTATENbCKON KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPAaTypoO, JOCTYNHBIMU TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0OO3HATENBHOCTb, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa30BaHHUIO, MPOEKTHOM U HCCIEN0BATEIbCKON
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U ypPOBHS OOyuYeHHUS B
JlajdbHEHIIeM;

4) popMupoBaHUSI KYJIbTYPHI 310POBbSIL:

OCO3HaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 370pOBbIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COOJIOJICHUS] TpaBUi OE€30MAaCHOCTA TMpU  OOpallleHHH ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Ipodeccuil U Tpyda pa3IMyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHWUA 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
MH/IMBUIyaJIbHOM TPAEKTOPUH MPOJOKEHUsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycneurHon npodeccuOHaIbHON AESTENbHOCTA U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPO(ECCUOHANBHON CPEE;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH LEJIeCO00pa3HOe OTHOIICHHWE K MpHUpOJie KaK MCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAHUE LIEHHOCTU 30POBOI0 U
O0e3zonacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HMUeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
paBuJl 6€30MaCHOTO MOBEJEHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPY KaIOWIEeW MPUPOTHON CPENOU, JIsI TOBBILIECHUS
YPOBHSI  JKOJOTMYECKOM  KyJNbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJieM M MyTed MX pelIeHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJCTBOBAaTHCA UM B IO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMMBIE JUIS
(GopMupoOBaHHsS MHPOBO33pEHHUsI OOIIEHAYy4YHbIEe TOHATHUA (3aKOH, TEOopHs,
MPUHIINIL, TUIIOTe3a, PakT, CUCTEMa, MPOIeCcC, IKCIIEPUMEHT U APYTOE.), KOTOpbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHbIX YUYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX NMpeAMETOB (OPMUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YICOHbIE NCUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATHUBHBIC, DPETYJSATHBHBIC), KOTOphIE oOOecreunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJBb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATH UX XapaKTEpHbIE
NPU3HAKKM, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JI OOBSICHEHUS OTIETBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH JJIs1 KJIacCUPUKAIIUU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEAKIUM,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUH),
JeJaTh BBIBOJIbI M 3aKJIFOYEHUS;

YMEHHE TPUMEHSATH B TIPOIECCe IMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPE/ICTABIICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTAa), XUMUYECKass (GopMysia U ypaBHEHHUE
XUMUYECKON peakiuu — MNpU PelIeHUH Y4eOHO-TIO3HABATEIbHBIX 33j/lad, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YyUaEMbIX ITPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KA4yeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYXKICHUN;

MPUOOPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpOBaTh 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl JIUTEpaTypa XHUMHYECKOTO COJEpkKaHUs, CIPABOYHbBIC
mocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



yMEHHE MPUMEHSATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpe
MH(GOPMALMM U COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEEIEHHOIO TUIIA, IPUOOPETEHNE OIBITA B
o0JacTl UCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBGHYIO (hOpMY MpeAcTaBieHUsT HHPpOpMAIK U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpaMmMaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALMSIMU;

YMEHHME UCIOJb30BaTh M AaHANU3MPOBATh B Ipolecce Yy4eOHOHl u
HCCIIEIOBATENbCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPY>KAIOIIEH NPUPOTHOMN
cpensl.

KoMMyHHKATHBHBIC YHHBEPCAJbHbIC YYeOHbIe NeHCTBHA:

yMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WiIM) JUCKYCCHM) IIO
CyllecTBy  oOcyxaaemMoil  TeMbl, (OPMYIMPOBATb CBOU  MPEMAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATH  IMOJYYECHHBIE  pEe3yJbTaThl  ITO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUI0
pPE3yIbTATOB BBHINOJHEHHUS XMMHYECKOIO SKCIIEpUMEHTa (Ja0OpaTOPHOIO OIbITa,
J1a00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHHsSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIIENOBAaTEIbCKOM  JESATEIIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (00Cyx aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOHN pabOThI U JpyTHeE).

PeryisiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIH JAESITeNIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOMpATh Hanbosee d3(PPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEJUIOKEHHBIM aNTOPUTM JEUCTBUW NIPU BBINOJHEHUU 3aJaHUM C Y4YETOM
MOJIy4eHHs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHHBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHON 1€, YMEHUE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOEHHUIO 0053aTE€IHLHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyeil mnporpaMMmoH,
BBIJICJISIIOT: OCBOEHHBIE OOYyYarOIMMMCS HAy4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue JUisi TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATEIbHOCTH N0  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHpPETAlNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonmy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

e PACKpbIBATh CMBICII OCHOBHBIX XWMHWYECKUX IIOHSITHUW: aTOM, MOJICKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTa B COSIMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKasi pPeakius, KiaccCu(uKanus peakluid: peakinu
COCAMHEHHUS, PEaKUUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, pEeaKIuu
oOMeHa, K30~ U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOU A((DEKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToOMHas OpOuTalb, pPAIANYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMNOJISIpPHAs KOBAJICHTHAsl CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOpP, MACCOBasi JIOJS BEIECTBA
(IporeHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKHUX TMOHATHH U
MPUMEHSTH ATU TTOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e UCIIOJIH30BATh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUST (POPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIUN;

e OTIPEJICTISITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COCAMHECHHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSAX;

epackpeiBaTh cMbic [lepumoamueckoro 3akona [I. WM. Mennaeneena:
JEMOHCTPUPOBATH TMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHHus B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOTrajipo;

e OMMCHIBATh M XapakTepu3oBaTh TabauuHyto ¢dopmy Ilepuoanueckoit
CUCTEMBl XHMMHMYECKUX DJJIEMEHTOB: pa3jinyaTh TOHATUS «TJIAaBHAS
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabiaune «llepuognyeckas cuctemMa XuMuYeckux diaeMmednToB [J[. U.
MengeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YHCIO AIIEKTPOHOB
Y pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY UM COCTaBy YYacTBYIOUIMX B PEaKIUU
BEIIECTB, 110 TETIOBOMY 3PQEKTY);

e XapaKTepHu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHUE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

e IPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTU OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMUYCCKAX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

e BEIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa MO (opMmyse COeIUHEHMS,
MacCcoOBYIO [IOJIIO BEIlECTBAa B pacTBOpPE, NPOBOAUTH pacué€rbl IO
YPaBHEHUIO XUMUYECKON PEAKITNN;

e IPUMEHATH OCHOBHBIE OMEPAIUN MBICIUTEIBHON EATEIbHOCTH — aHaJIN3 |
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTeMaTH3alllIo, KiacCu(UKaIuio,
BBISIBJICHUE TPUYMHHO-CJIICACTBEHHBIX CBSI3€H — I M3yYEHUS] CBOMCTB
BCIIECTB M XHMHYECKUX PpEaKIMi, EeCTECCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOACHUE, U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBI W MBICIICHHBIN );

e CJIC/IOBATH ITpaBUJIAM TOJb30BAHUS XUMUYECKOM MOCYI0M U J1aO0paTOPHBIM
o0opynoBaHUEM, a TakKXKe mpaBuiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIHMSMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB TO TOJNYYCHHIO M COOMPAHHIO Ta3000pa3HbIX
BEIIECTB (BOJOpOJAa MW KHCIOpOJa), HPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM J0JIEWM PaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
¥ TIPOBOJIUTH XMMHYECKHE SKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB
HIeJI0YEl U KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (Takmyc, (eHondranenH,
METHUJIOPAHX U JIpyTHue).

K xoniy oOydenus B 9 kiaacce nmpeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHX TOHATHHA: XHUMHYCCKUH
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(DEeKT
peakiuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DIICKTPOJMTHI,
HEDJIEKTPOJUTHI, AJCKTPOJUTHYECKAsT TUCCOLMAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, TMPeaebHO JOIMyCTUMAas
koHuenTpanus [1/IK Bemecrna;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHUYECKUX TMOHATHH U
IPUMEHSTh 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;

e UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUSI (OPMYJT BEIIECTB
Y YPABHEHHUUN XUMUYECKUX PEAKIIHM;

e ONIPEACIIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHU 1o ¢dopmyiiaM, BUI XHUMHYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCMHEHUSX, 3apsA]l MOHA MO0 XMUMUYECKOU (hopMmyiie, XxapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHWYECKUX COCAMHEHUMU, THUI KPUCTATUTMUYECKON
PEETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbICH Ilepuognueckoro 3akoHa JI. WM. MeHnngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh U XapaKTepU30BaTh
Tabnuunyto popmy Ilepuogmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpymma (A-rpymnma)y U «modouyHas
noarpynmna (b-rpymma)», manble u OONbIIME TEPUOMABI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEITCA B IEPUOJUYCSCKONW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenenieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOCHUS UX
aTOMOB;

e KJIaCCU(UIIMPOBATh XWMHUYECKHUE JJIEMEHTBhI, HEOPTaHMYECKUE BEIECTRBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3P (DEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIMME U CHeUPUUECKUEe XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasl OMNHCAHUE
MpUMEpaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMHUYECKHUX PEaKIIN;

e COCTaBJISITh ~ yPABHEHUSI  DJICKTPOJIMUTHUYECKON  JTUCCOIMALMM  KHUCIIOT,
1IEJIOYEH U COJIEU, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIOIMNUX CYIIeCTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

e PACKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOT'O OajlaHca 3THX PeaKIuii;

e IPOTHO3MPOBATh CBOMCTBA BEIMIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIISATh OTHOCHUTEIIPHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOTO JJIeMeHTa Mo ¢GopMyJie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKON PEaKITNN;

e COONTIOZIATh MpaBHUJIa MOJIb30BAaHUS XUMHYECKON MOCY0M M Ja00paTOpHBIM
obopyjoBaHHWEM, a TaKXKe TMpaBuia OOpalleHHs C BEIIeCTBAaMH B
COOTBETCTBHM C HHCTPYKIIUSMH II0 BBITIOJHEHUIO J1aOOpPaTOPHBIX
XUMUYECKAX ONBITOB IO TIOJYYCHHIO W COOMPAHHWIO Ta3000pa3HBIX
BEIIECTB (aMMHaKa M YTJIEKUCIIOTO Ta3a);

e IPOBOIUTH PEAKIIMHU, IMOJITBEPKIAIOIINE KAUECTBEHHBIM COCTaB Pa3IMUHBIX
BCILIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOonat-, (Qocdar-, cunukar-, cyinbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHUSI W HWOHBI W3YYCHHBIX METAJIJIOB, MPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEpaIlid MBICIUTEIBHON JEATCIIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMaTH3allMi0, BBISIBICHUC
MIPUYMHHO-CJICACTBEHHBIX CBSI3€H — IS M3YYEHHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUi, eCTeCTBEHHO-HAyYHBIC METOAbl TO3HAHUSI —
HaOII0JICHUE, M3MEPEHHUE, MOJICIUPOBAHUE, SKCIICPUMEHT (pealbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4vecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbIE (U(PPOBBIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3znei 1. IlepBonavanbHble XUMHYECKHE TIOHATHUS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 2 bu6mmorexa [IOK
' MPAKTUYECKOM NeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemiecTBa 1 XuMnueckue 15 1 0 bu6mmoreka [IOK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsatue 5 0 0 bubnnoreka [JOK
' 00 okcHmax https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax 8 0 1 bubnnoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIACChI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. Ilepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [[. . MenaesneeBa. CTpoeHue aTOMOB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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

[Tepuonnueckuii 3aKOH U

31 IIepnonnueckas cucrema 7 bubnuoreka [IOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.

3.2 OKUCIUTEIBHO- 8 bubmmorexa [TOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUN
bu6mmoreka [IOK
Hroro no paszeiy 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

KoanvecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcbl
Pasnea 1. BemecTBO M XMMH4YecKkue peakiun
11 [ToBTOpenue u yrirybiaeHne 3HaHUH 5 1 0 Bu6moteka [IOK
' OCHOBHBIX Pa3IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DNEKTPOIUTUYECKAS AUCCOIUAITHS. 3 1 1 bubnnorexa [JOK
' XHUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHHUS
OO6mrast xapaKTepUCTUKA XUMUUECKHUX bubmuoreka [IOK
2.1 4 0 1
aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 6 0 0 brbmmorexa LTOK
' YIHbL https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX Eubs 110K
nOIMoTeKA
2.3 VA- LA 7 0 1
DTICNICHTOB rpymmsL. AT, pocop H nx https://m.edso0o.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 snneMeHTOB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa LIOK
' . py ' p https://m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Htoro no pazneny 25
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Pa3zgea 3. MeTauibl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obmue cBoHCTS MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHEUIIINE METAIIBI U UX COEANHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
41 BemectBa 1 MaTepuaibl B )XU3HU YEIOBEKA 3 buGnuorexa [IOK
' B p https://m.eds00.ru/7f41a636
Uroro no pazueny 3
PesepBHoe BpeMs 1 Bubmuorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 66
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcebi
IIpeamer xumun. Pons XMMUU B KU3HA 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BemecTsa https://m.edsoo.ru/ff0d210c
IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
«Pazgenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
a . bHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKYU TTOBAPEHHOM COJIN)»
ATOMBI ¥ MOJIEKYJIbI 1 bubmorexa [JOK
y https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHe PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U CIOKHBIEC BEIIESCTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [JOK
ATOMHO-MOJIEKYJIIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK
10 X .B
pMrrieckas (popuysia. BanenTrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHX JICMEHTOB
1 OTtHocuTeNbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnmnorexa [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Beranciienus konmmdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa [JOK
. . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMuueckux peakimia
18 (coenmHEHMUSI, PA3IOKCHHS bubmmorexa LHOK
P . https://m.eds00.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHukIoneauct. O0o0Imene 1 bubmmorexa LOK
' B https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HaHUI
20 KontponsHas padora Nel mo reme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubnnorexa [JOK

Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS bubmorexa HOK
Pona {pearl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CniocoObI ToTy4YeHUsT KUCIIOPOia B
23 J1a00paTOPHH M IPOMBIIIJICHHOCTH bubmoreia HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMMHUYECKOM YPAaBHEHMH, IK30- U https://m.edso0.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIUIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3]lyXa, CIIOCOOBI €r0 bubmorexa LHOK
P v, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «I?Ion YEeHHUE 1/12061/1 aHUe KUCTIopoJia bubmorexa HOK
y N p poZa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonxopon — aneMeHT u mpocToe bubnnorexka [HOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 I1
o OFITHE O KHEJOTaX 1 cobx https://m.edso0.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padbora Ne 4 mo Teme
bu6mmoreka [JOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HU3YYCHUC CTO CBOICTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a 1o ero M3BeCTHOM bubmmorexa [JOK
N Y https://m.edso0.ru/ff0d55a0
KOJINYECTBY BELIECTBA WK 00BEMY
Brruncnenust 005EMOB ra3oB 1o
34 ABHEHMIO PEAKI[MM HA OCHOBE 3aKOHA bubmmorexa LIOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznueckre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [HOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacbieHnnsie
37 u HI;HaCBI peHHLIZ aCTBOPBI MH;CCOBa}I bubmmorexa [TOK
B P DL https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
ITpakTryeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpOB C bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTtponsHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKAI, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCO((SBI;) o q)eHI/Iﬂ XHMHqZSKHe bubmorexa LHOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edso0o.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKAY Kilaccamu bubnnorexa [HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o01IeHNe U CHCTeMAaTH3aINs 3HAHUN
B H https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX 3IeMeHTOB. [loHsTHE O bubmmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 Ileprozpl, rpynmsl, MOATPYIIIBI 1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI09eK
. bubnmoreka [JOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUIECKOTO
56 3JI€MEHTa MO €ro MOJO0KEHHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexa [HOK
o7 N
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB
bu6mmoreka [IOK
58 XUMUYECKUX DIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepouHas pabota
bu6mmoreka [IOK
59 nu
OFHA XHMITHECKAT CBIsh https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHasi XuMUYeCKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TCHEHb ofHeTemut https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK

https://m.edso0.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 bubnuoreka [IOK
«Ctpoenne atoMa. XMUMHUYECKasl CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHelil ypok. O6o0mIeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600mieHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cbh2
68 PesepBHrlit ypok. O6o0mienue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Hara uudgposbie
Tema ypoka Koutposabubie IlpakTnyeckue
Bcero u3yueHusi  odpa3zoBaTesibHbIe
padoThbI padoThI
pecypcsbl
Ilepnonrueckuit 3aK0H.
Ilepuonuueckas cucrema 1 0 0 bubnnoreka [JOK
XHMHYECKUX diemMeHToB /I, U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX DJICMEHTOB 1 0 0 bubmorexa HOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMu4uecKon CBS3W U THUIIBI 1 0 0 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpenue u yriayOnaeHne 3HaHU 1 1 0
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
Knaccugukanus Xxummuaeckux 1 0 0 bubnnorexka [JOK
peakuil Mo pa3JINyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
dakTOopLI, BIUSIONINE Ha CKOPOCTH 1 0 0 bubmorexa [TOK
ppl, . p https://m.edsoo.ru/00adc28c
XUMHYECKON peakIny U TOJI0KEHUE
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XUMHYCCKOI'O paBHOBECUA

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOIN
10 rnccorranu. CHIbHbIE U ci1a0ble buGnnorexa LIOK
a HHat. https://m.eds00.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS peaKIUil Bubmorexa ITOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN bubnmorexa LOK
pv https://m.edso00.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOU TUCCOITUAITIU
14 ITonsaTue o ruApoOIN3€E CONEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padora Ne2 o teme
17 «DIIEeKTPOIUTHYECKAs TUCCOLINALIS bubmmorexa LOK
P a AT https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
OO01ast XapakTepUCTHKA TaJIOT€HOB.
18 XHI;IquCKF;Ie CBI())I\/'ICTBa Ha IpUMepe bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bub6nuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOMCTBA, MOyUYEHUE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

20

21

22

23

24

25

26

27

28

[IpakTuyeckas padora Ne 2 o Teme
«ITomydeHue COnsTHOM KUCIIOTHI,
HU3y4YECHUE €€ CBOMCTBY»

Brpluncienus 1o ypaBHeHHUIM
XUMHUYECKUX PEAKIIUHN, €CIIU OJUH U3
peareHTOB JIaH B U30BITKE

OO1w1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl

AnIOTpOHBIC MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl u €€ coeMHeHUH
B IIpUpoOJIe. XMMHUYECKHE CBOMCTBA
cephl

CepoBonopo, ctpoeHue, hpu3nueckue
U XUMHYECKHE CBOMCTBA

OKCI/II[LI CCPBLI. CepHaH KHUCJIO0Ta,
(I)I/I3I/ILICCKI/IG 1 XUMHWYCCKHE CBOI‘/’ICTBa,
IMPUMCHCHUC

XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJTyYEHUsI CEPHOM KUCIOTHI.
XUMHUYECKOe 3arpsa3HEHNe
OKpY>KaIoIIeH cpeibl COETUHEHUSIMU
cepbl

Briuucnenue maccoBoii 1011 BBIX0Aa
MPOIYKTa peaKIuu

O6u1a$1 XapaKTCPUCTHKA 3JICMCHTOB

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, pacipocTpaHeHue
B IIpUpoze, Gpu3ndIecKue u
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero Gpu3nvecKue u

29 XUMHYECKHUE CBOMCTBA, OIYUYECHUE U bubmoreka LOK
Oy https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «ITonyyenne aMmMuaxa, U3y4eHue ero Brommozexa [IOK
. Y > H3Y https://m.edsoo.ru/00adf180
CBOICTBY»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB M COJICH
aAMMOHHUSI B KQUECTBE MUHEPAITbHBIX

32 no0peHnii. XUMHYECKOE Brommozexa [IOK
YAORP ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAOIIEH Cpe/Ibl
COEIUHEHNUSIMH a30Ta
dochop. Oxcun dpochopa (V) u

33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P . https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MOJyUCHHE
Wcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATbHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 pu I(:ﬂe g)mnlzleciie Y XUMHYECKHE bubmorexa HOK

PHPOZE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuapl yriaepojaa, ux GU3sHYecKrue u
yHIep . b bubnmuotexa [JOK
36 XUMHYECKHAE CBOICTBA.

DKOJIOTHYECKUE TTPOOIEMBI,

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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CBs3aHHBIE ¢ OKcuaoM yriepoja (IV)

37 VYronpHas KUCI0Ta U €€ COIH bubmnorexa [IOK
https://m.edsoo.ru/00ae006¢
[TepBoHayabHBIE TOHATHUS 00
38 OpPraHNYeCKUX BEIIECTBAX KaK O bubmorexa [IOK
P https://m.edsoo.ru/00ae054e
COCAMHEHUSX YIiaepoia
[Tpaktuyeckas pabora Ne 4 o Teme
"[losydyeHne yriekucioro rasa. bubnuoreka [IOK

39
KauecTBenHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

40 Kpemunii 1 ero coe quHeHUS bubnmorexa LOK

P https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33714 10 TEME bu6mmoreka [IOK
«Baxkuei1me HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHHUSY
KonTtponbHas pabota Ne3 o reme

42 «BakHelIMe HEMETAIIIBI U UX bubmorexa [IOK

https://m.edsoo0.ru/00ae0el8
COCTUHEHHSY
OO61mas xapakTepucTUKa XUMUYECKUX
9JIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBSI3b U bu6mmorexa [IOK
MeTaJUINYECKasl KpUCTaIInyecKas https://m.edso00.ru/00ae103e
pemérka. Pu3ndYecKue CBOMCTBA
METAIIOB
XMMHUECKHE CBOMCTBA METAJIJIOB.

44 ONEKTPOXUMHUYECKHH P bubmmorexa [TOK

R . p https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
45 OO6mue cnocoObl MOTy4YeHUS bubmuoreka [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

MetasuioB. CrutaBel. Beruucienus no
YPAaBHEHUAM XUMUYECKUX PEAKLINM,
€CJIM OJIUH U3 PEareHTOB COAECPIKUT
puMecu

https://m.edsoo.ru/00ael1156

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

47 [Henorsie MeTa el https://m.edsoc%.I ru/00ael4b2

48 OKcHUIbI ¥ TUAPOKCUIBI HATPUS U bu6mmorexa [IOK

KaJus https://m.edso0o.ru/00ae14b2

49 [lenoyno3emMenbHbIE METaIbI — bubimmoreka [JOK

KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8

50 Bakueiimue coequHEeHAA KLU bubmmorexa [IOK
https://m.edso00.ru/00ae15e8

51 O606nvleHI/Ie Y CHCTEeMaTH3aIus

3HAHUH
59 JKécTKkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTruyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTEL BOJBI I METOJEI €6 bubmorexa [IOK
\ https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bu6mmoreka [JOK
>4 AJTOMHHHH https://m.edsoi.I ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexka [JOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsogrUIOanldSG
57 Oxcubl, TUIPOKCUBI U COJIU Keme3a bu6mmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

(IT) n xenesa (II)

O0001IeHrEe U cUCTEMaTU3 AU

https://m.edsoo.ru/00ae35e6

58 . 1
3HaHUI
[IpakTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAILHBIX 3a7a4 110 TeMe 1 bubnmoreka [JOK
«Baxunenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHeHUSIM
XUMHYECKHUX PeaKIIHii, €CJIi OJIUH U3
60 peareHToB J1aH B U30bITKE WU 1 bubnnorexa [HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edso00.ru/00ae1750
MAaCCOBOM J0JIA BBIXOJA ITPOAYKTa
peakiuu
61 O06o01IeH e U cCHCTeMaTH3aIus 1 bubmmoreka [JOK
3HaHUHI https://m.edso00.ru/00ae1750
Kontponbnas padota No4 o tem
62 <<](3)a>KII){OeI‘/’IH1He fdeiZnniT u I/I)(() o 1 bubmorexa [JOK
https://m.edso0o.ru/00ae1750
COCJIMHECHHUS
63 BemecTsa u maTepuansl B 1 bu6mmoreka [IOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE 1 bubnnorexka [JOK
OKpYKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponp xumun B perieHnn 1 bubnuorexa [IOK
IKOJIOTHYECKUX TPOOIEM https://m.edso00.ru/00ae4270
PesepBHblIil ypok. O60011eHne u bubnuorexa [IOK
66 . 1
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
OBUIEE KOJIMYECTBO YACOB I10 66

[MPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kiacce/ I'abpuensin O.C., OctpoymoB W.I'., Cnagkos C.A.

AxnmonepHoe obmectBo «M3aaTensctBo «lIpocBerienre»

* Xumus, 9 kiacce/ I'abpuensin O.C., OctpoymoB W.I'., Cnagkos C.A.

AxnuonepHoe odiectBo «M3aatenscTBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
®denepanbHas padoyasi mporpaMmMa OCHOBHOTO OOIIEro 00pa3oBaHUs 10 XUMHUHU
0a30BbIil YPOBEHB

ITporpamma Bocniutanuss MBOY CIII Nel9 um.N.I1.MbiTapeBa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmoreka [{OK https://m.edsoo.ru/ff0d210c



ITPUJIOKEHHUE 1

®opMbl YUéTa NporpaMMbl BOCIUTAHUSA B padoyeii mporpaMme 1o XuMuH

PaGouas mporpamma Boctmtanuss MBOY CHI Nel9 um.M.I1.MbiTapeBa peanusyercs, B TOM YHCIE U
Yyepe3 MCIOJIb30BaHUE BOCIMTATEIIBHOTO MOTCHIMANIA YPOKOB XMUMHU., DTa paboTa OCYIIECTBISICTCS B
cnenyromux Gopmax:

[ToOyxnenne oOydarommxcst COONIONAaTh HAa ypOKe OOMIETPUHSTHIE HOPMBI TIOBEICHHUS,
nmpaBuja OOIIEHUS CO CTApIIUMHU (TIeIaroTHIeCKUMH pabOTHUKAMH) W CBEPCTHUKAMH
(oOy4arommMMucst), MPUHLKUITB] Y4eOHOH JUCHUILTUHEI 1 CAMOOPTaHU3allUH.

[IpuBneyenrie BHUMaHUS OOYYarOMINXCS K IIEHHOCTHOMY AacIIeKTy HM3Y4aeMbIX Ha YpOKax
MPEIMETOB, SBJICHHIA, COOBITHI Uepes:

-IEMOHCTPAIMIO O0YYaroIUMCsl TPUMEPOB OTBETCTBEHHOTO, TPaXXTaHCKOTO TOBEICHMUS,
MIPOSIBIICHHSI YETIOBEKOIIIOOHS U I0OPOCEPIEYHOCTH

- O6paIIICHI/IC BHHUMAHUA Ha APKUX neﬂTeneﬁ KYJbTYpPbI, CBA3aHHBIX C U3y4YaCMbIMU B I[aHHLIﬁ
MOMEHT T€MaMU, Ha TOT BKJIaJ, KOTOPbIi OHW BHECIW B Pa3BUTHE Halled CTpaHbl U MHpa, Ha
JOCTOMHBIE MMOApakaHUs MPUMEPHI MX )KU3HH, HA MOTHBBI UX MTOCTYTIKOB,

-ACTIONIE30BaHWE Ha ypokax HH(OpMAaIMM, 3aTpardBalolield BakKHbIE COIHABHBIE,
HPAaBCTBCHHLIC, 3TUYCCKNUE BOIIPOCHI

Hcnonp3oBaHne BOCTIUTATENHFHBIX BO3MOXKHOCTEH COAEp)KaHWS Y4eOHOrO MpeaMera IS
(dopMupoBaHHS y OOYYarOMIUXCS POCCHUICKUX TPAAWIMOHHBIX JTYXOBHO-HPABCTBEHHBIX W
COLIMOKYNBTYPHBIX IEHHOCTEW depe3 IOA0Op COOTBETCTBYIONIMX TEKCTOB [UIS YTEHUS,
MPOOJIEMHBIX CHTYAIHA Il OOCYKACHHS B KJlacce

NunnmpoBanne 00CYKIeHW, BBICKa3bIBAHWH CBOETO MHEHHs, BBIPa0OTKA CBOETO
JIUYHOCTHOTO OTHOIIIEHUS K M3Y9YaeMbIM JIUIaM, TIPOU3BEICHUSAM XYA0KECTBEHHON JTNTEPATYPHI
1 UCKYCCTBA.

BxiroueHne B ypOK MIPOBBIX NPOLEAYP, KOTOPBIE IIOMOTaroT MOAAEPKATH MOTHBALUIO
06y‘-laIOIHI/IXCH K TOJYYCHHUIO 3HaHHI71, HaJIa)KUBAHUIO ITO3HUTHUBHBIX MEKINYHOCTHBIX
OTHOIIIEHUH B KJacce, IMOMOTAT YCTAHOBIEHUIO MOOPOXKENIaTeNbHOW aTMOC(EpPEl BO BpeMs
ypoKa.

[TpumeHeHne Ha ypoKe MHTEPAKTHBHBIX (JOPM PabOTHI, CTUMYJIUPYIOIINX ITO3HABATEIbHYIO
MOTHUBAIIHIO0 00YYAIOITHUXCSI.

[MpumeneHnue TPyNmIoBoi paboTHl MM PabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHON paOOThI U B3aUMOJICHCTBHIO C JPYTUMHU 00YUJarOIIIMMHUCS.

Bribop u wucmonp30BaHWE Ha YpPOKax METOJOB, METOIWK, TEXHOJOTHH, OKa3bIBAFOIINX
BOCITUTATCIBHOC BO3}Z[eI710TBHe Ha JHMYHOCTh B COOTBCTCTBHH C BOCIIMTATCJIBHBIM HJACAJIOM,
LENBIO M 3a]Ja9aMH BOCTIMTAHUSI.

WHnnmupoBanne W MOAJEpIKKA HCCIEOBATENLCKOW NIESTENLHOCTH IIKOIBHUKOB B (hopMe
BKJIIOUEHUSI B YPOK pa3IMYHBIX MCCIENOBATENbCKUX 3aJaHUi, YTO JaeT BO3MOXKHOCTh
o0yyJaroImumMcs PUOOPECTH HABBIKK CAMOCTOSITEIIBHOTO PEIICHUS] TEOPETUIECKOW TPOOIIEMBI,
TeHEPUPOBAHUS M OQOPMIICHHS COOCTBEHHBIX T'MIIOTE3, YBAXHUTEIBHOTO OTHOIICHHS K UY>KUM
UAEsM, MyOJIMYHOTO BBICTYIJICHUS, apT'yMEHTHPOBAHUS U OTCTAUBAHUS CBOCH TOUKHU 3PEHHUSL.

VYcTaHOBIIEHHE YBaXUTEJIBHBIX, JOBEPUTENBHBIX, HE(QOPMAIBHBIX OTHOIIEHUH MEXIY
yUUTEIeM U YUCHUKaMH, CO3[aHNe Ha YPOKaX YMOLIHOHAIILHO-KOM(OPTHOH cpebl.



I[MTPUJIOKEHUE 2

IIpunosxxenue
k mpukazy MBOY CII Nel19 nm.W.I1.MsitapeBa
oT
0 BHECEHHH U3MEHEHUN
B paboume TIporpaMMbl
HaumeHoBaHue y4eOHOro mpeaMeTa « »
Kiacce
Bcero konmmuecTBO 9acoB IS COKpAIIEHUS
Hazpanwne Tem, Ha KOTOpPBIE KOJIMYECTBO OTBOAMMBIX YaCOB COKPAIIICHO:
Neri/m | Tema KomnuectBo KomanuecTBO yacoB mo
3arIaHUPOBAHHBIX ¢bakty
JacoB
1
Bcero konmuecTBO 4acoB IS YIUIOTHEHHS
Hazpanwue Tem, koTOpbIe OYAYT YIUIOTHEHHI:
Hazpanwue Tem, koTopbie OYAyT YIUIOTHEHBI:
Neri/t | Tema Konunuectso KonuuectBo yacos nmo
3arIaHUPOBAHHBIX daxty
4acoB

Paccmotpeno Ha 3acemanuu [HIMO

IIporokon Ne oT
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