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IMosicuuTeILHAS 3aNIMCKA

AnanTtupoBaHHas MporpamMma 1o XMMHUHM Ha ypPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS COCTaBJIeHA
Ha OCHOBE TpeOOBAaHMU K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHBIX B @I'OC OO0, a taxke Ha OocHOBe (emepanbHON padoueit
IpOrpaMMbl BOCIIMTAaHUS U C y4€TOM KOHLENIMHM NpenojaBaHus y4yeOHOro mnpeamera «XUMHS» B
oOpa3oBarenbHbIX opranmu3anusiax Poccuiickoit deaepanum.

ApanTupoBaHHas OporpaMMa IO XHMHUHM Ja€T MPEACTAaBICHHE O LeNsX, OOmeld CcTpaTeruu
oOy4deHusi, BOCIIUTAHUS M Pa3BUTHUA OOYYaIOIIMXCS CpeICTBaMU Y4Ye€OHOro IpeIMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE TPEIMETHOE COJepKaHue, TpeAyCMaTpUBAaeT paclpeleieHne ero Mo Kiaccam M
CTPYKTYpUPOBaHHUE IO pasjiejaM KU TemMaM IpOrpaMMbl 10 XUMHUH, OINPEAENIeT KOJIMYECTBEHHBIE M
KAueCTBEHHbIEC XapaKTEPUCTUKU COIEPKaHUS, PEKOMEHYEMYIO I1OCIIEI0BATENbHOCTh U3YUEHUSI XUMUH C
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Hpoliecca, BO3PACTHBIX
0CcOOEHHOCTEeH O0YYaOLINXCs, OIMpENesIIeT BO3MOXHOCTH TpEAMeTa JUIsl peain3alui TpeOOBaHMMA K
pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMs, a TaKke TpeOOBaHMU K pe3yjbraraM OOydYeHHs XMMHUU Ha YpPOBHE IEJed H3ydeHHs
mpelMeTa M OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIBHON MAEATEIHbHOCTH OOYYaloLIErocsi M0 OCBOCHUIO
y4e0HOTO COMCPKAHMSI.

3HaHHE XUMHH CIY>KUT OCHOBOH 175 (OpMHUPOBAHMS MHPOBO33PEHHS OOYYaloLIErocs, ero
NPEJCTaBICHUNA O MaTepHajJbHOM EIWHCTBE MHpPA, BAXKHYIO POJb HUIPAalOT (GOopMHUpYEeMbIe XHMHUEH
MIPEJICTABJICHUSI O B3aMMOIIPEBPAIICHUSIX YHEPTUHU B 00 3BOJIOIUH BEIIECTB B MIPUPOJE, O IMyTSIX PEIICHUs
JI00ABHBIX MPOOJIEM YCTOMYUBOIO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUILIEBON U
9KOJIOTMUECKOM 0e30MmacHOCTH, MpobeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3aliid BO3MOXKHOCTEH i CcaMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ o011el 1 (PyHKIMOHATILHOU IPaMOTHOCTH;

BHOCHUT BKJIa/l B (JOPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YYarOIINXCsl, HABBIKOB
X CaMOCTOSITENIbHOM Y4eOHOUM IesTeNbHOCTH, 3KCHEPUMEHTAIbHBIX W MCCIEI0BAaTENbCKUX YMEHUH,
HEOOXO/IMMBIX KakK B MIOBCEIHEBHOMU >KU3HHU, TaK U B MPO(PECCUOHANBHOM NeITeIbHOCTH;

3HAKOMUT CO CHeu(UKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO B3IVIsIa Ha
€IMHCTBO TPUPOJABI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM ATAallOM B (OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH 00yYarOIUXCs;

CocoOCTByeT (OPMHUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00yJaromIuXcsl.

JlaHHBIe HampaBJeHUs B OOy4YEHUM XUMHH 00€CIeYMBaIOTCS CHenn(UKoil copepikaHust yueOHOro
IperMeTa, KOTOPBIH SBIISETCS MeJaroriuecky aJanTHPOBAaHHBIM OTpa’keHHEM 0a30BOI HayKH XMMHUH Ha
OIIpEAEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
O0y4JarolUMHUCST CHCTEMbl TEPBOHAYAIBHBIX TMOHITHA XHMHHM, OCHOB HEOPTaHWYECKOW XHUMHH U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHI OPTraHNYECKON XUMHUH.

CtpykTypa coiepaHHs aJanTUPOBAHHOW MPOTpaMMBI MO XUMHH CcQOpPMHpOBAaHA Ha OCHOBE
CUCTEMHOTr0 nojxoja k e€ nzydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM
3JIEMEHTE W BEUIECTBE U CUCTEMbI MOHATHH O XMMHYecKoil peakuuu. O0e 3TH CHUCTEMbI CTPYKTYPHO
OpraHM30BaHbl MO MPHUHIMIIY TOCIENI0BATEIILHOTO pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKHX
IIPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMITUPUYECKH MOJYUYEHHBIX U OCMBICIIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYroMY, BHIIOJHSA (YHKIIMKA OOBSICHEHUS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS W BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U IMOIyYEHUS
U3y4aeMbIX BEIECTB.

OcBoeHMe aJanTUPOBAHHOM MPOrpamMMbl [0 XUMHUHU CITOCOOCTBYET (DOPMHUPOBAHUIO IPEICTABICHUS
0 XMMHUYECKON COCTABIIAIOLIECH HAy4YHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOU IIPUPObI, LIECHHOCTHOI'O



OTHOLICHMsI K HAayyHOMY 3HAaHMIO M METOAAM IO3HaHMA B Hayke. V3ydyeHue XUMHM MPOUCXOIUT C
NpUBJICUCHUEM 3HaHUH U3 paHee U3yYeHHBIX yueOHBIX nmpeaMeToB: «Okpyskaroumii Mup», «buonorus. 5—
7 kiacce» U «PU3KKa. 7 KI1acey.

[Ipy W3y4eHMH XHMUHU TPOUCXOJUT (POPMHUPOBAHHE 3HAHUKA OCHOB XMMHUYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMUS, NMPAKTHUYECKOW JEATENbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. 3ajada y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XMMHUYECKUX 3HAaHMH — BaKHEMIIUX (aKTOB, IOHATHH, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH,
JIOCTYIHBIX 00OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOAAaM IO3HAaHUS IPU HU3YUYEHUHU BELIECTB U XUMHUYECKUX peakuuil, B (OPMUPOBAHUU U PA3BUTHUU
MO3HABATEIBHBIX YMEHUH U MX MPUMEHEHHH B y4eOHO-ITO3HABATEIbHON M y4eOHO-HCCIEI0BATEIbCKON
JesTeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 00pallleHUs C BEIIECTBAMH B ITIOBCEHEBHOM JKU3HU.

[Tpu m3yueHNn XMMUU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAYCHHE MPUOOPETH
TaKue LeJH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMO0Opa3oBaHMIO,
COTPY/ZHHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO PpEIIEHUH, CIOCOOHOM aanTUpoBaTbCcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

—  HalpaBJIEHHOCTb OOyYeHUS Ha CHUCTEMaTHYecKoe MpHoOlIeHHe oOyyarommxcs K
CaMOCTOSITENTLHOW TTO3HABATENBHON JEATENIbHOCTH, HAYYHBIM METOJAaM TIO3HaHUS, (OPMHUPYIOUIHIM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEM K XMMMUU;

— ofecriedeHHEe  yCIOBUH, CIIOCOOCTBYIONIMX  NPUOOPETEHHIO  OOYYAIOIIMMHCS  OTBITA
pa3sHOOOpa3HOM JAEATeNbHOCTH, TIO3HAHUS M CaMOIIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUOB JESATEIbHOCTH;

— (hopmupoBaHue oOmel (QyHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHCIIE
yMEHHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIOJIb3YSl 3HAHUS U OIIbIT, I0TYUYEHHbIE
IpU U3YYEHUU XUMMH, MPUMEHATh UX MPH PELICHUH MpoO0JieM B MOBCEJIHEBHOW JKU3HU U TPYHOBOM
NeSITENIbHOCTH;

— (¢opmupoBaHHe Yy OOy4YaIOUIMXCS TYMAaHHUCTHUYECKUX OTHOIIEHUM, MOHMMaHHsS LIEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKU IKOJIOTHYECKHU II€JIeCO00pa3HOTO MOBEAEHUS B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEISIX COXPAHEHUSI CBOETO 3J0POBBS M OKPY’KaIOLEN IPUPOJHON CPEIbI;

— pa3BUTHE MOTUBALMU K OOY4YEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIO W CAMOBOCIHMTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY Hpoduis U
HAIpPaBJIEHHOCTH JaJIbHEHIIEro 00yUYeHMsI.

OOmiee yHMCIO YacoB, OTBEAEHHBIX JUIS M3Y4YEHUs XMMHUUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3zoBanusl, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezieno0), B 9 kinacce — 68 yacos (2
gaca B HEJICIIO).



Conep:xkanue o0yuyeHust

8 kirace

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipeamer xumuu. Poib XMMHUM B KM3HU 4elIOBEKa. XMMHs B CUCTEME HayK. Tena M BellecTBa.
du3nueckre CBOMCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHsATHEe 0 MeTOojax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JeMEHTOB. IIpocThie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi (opmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcuTEeNbHAsE aTOMHas Macca. OTHOCUTENbHAas MOJEKYyJsipHas Macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KoaudecTBa, MAacChl M 4HMCia
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacu€Tel o popmynamM XUMUYECKUX COCTUHEHUI.

®u3znueckue U XUMUYECKUE SIBJICHUA. XUMUYECKas peaklus U €€ MpU3HaKU. 3aKOH COXPaHEHUS
Macchl BENIECTB. XHUMHU4YECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKHX peakuuid (COSTMHCHUS,
pasloKeHHs, 3aMeleHUs, 0OOMEHaA).

XUMHUYECKUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOH MOCYIO0H, MpaBuiiaMy paboThl B IaOOpaTOPUU U pUEMaMU OOpaIieHUs
c JabopaTopHBIM OOOpYyJOBaHWEM, W3yUYCHHUE © ONHUCaHWe (PHU3MYECKHX CBOWCTB 00pasloB
HEOpPraHMYECKUX BeUIeCTB, HabmoaeHue (u3nueckux (TUIaBIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE
caxapa B CTYIIKE, KHTICHUE U KOHJICHCAIIMsI BOJIbI) M1 XUMHYECKUX (TOPEHUE CBEUH, TPOKATMBAHNUE METHOMN
MPOBOJIOKH, B3aMMOJICICTBHE MeJa C KHUCIOTOM) SBJICHWM, HAOMIOJIEHUE M ONUCAaHHE MPU3HAKOB
MPOTEKAHUS XUMUYECKUX Peakinil (pa3ioKeHnue caxapa, B3auMOCHCTBHUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3aMOJICICTBHE jKee3a ¢ paCTBOPOM COIU
meau (1), nydyenue croco0oB pazzieneHust cMeceil: ¢ MOMOLIbI0 MarHuTa, (UIbTPOBAaHHUE, BbIIIAPUBAHUE,
TUCTHIUISIIMS, Xpomarorpadus, MpoOBEICHHE OYMCTKHU MOBAapEHHON coyv, HAOJIIOACHHE U OIMHUCAHHEe
pE3yJIbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHHsS] MAacChl, CO3JaHHME Mojesel
MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Bo3ayx — cMech razoB. CocraB Bo3yxa. Kucinopoa — anemeHT u npoctoe BemiecTBo. Haxoxnenue
KHCIIOpO/ia B MpUpPOJE, PU3NYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucnopona. CrocoObl TOMyuYeHUs KHCIOpoAa B J1a0OpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopot
KHciopo/ia B mpupojie. O30H — aJIoTporiHas Mou(UKaus KUCIOpoaa.

TemmoBoit  >PdexkT XuUMUYEeCKOW peakluH, TEePMOXUMHYECKHE YypaBHEHUS, 0JK30- W
SHJOTEPMUUYECKHE PEaKIHH. TOTUIMBO: Yrojb M METaH. 3arps3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxkneHue Bogopona B mpupone, (pusmueckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CTIOCOOBI mony4yeHus. KucioTsl U comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurtens. PactBopsl. HacklieHHbIE 1 HEHACHILIIEHHBIE
pacTtBopbl. PacTBOpMMOCTh BemecTB B BojJe. MaccoBas [0Sl BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBoiicTBa BoJbl. OcHoBaHuA. Ponb pacTBOpoOB B IpHUpOAE U B KU3HM 4YenoBeKa. KpyroBopoT BOIbl B
pupo/ie. 3arps3HeHNE MPUPOIHBIX BoJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus  Heopranmueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHAOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amM(pOTEepHBIE) H HeconeoOpasytomme. HomeHnkmarypa
okcu10B. U3nueckre U XUMHUYECKHE CBOMCTBA OKCUIO0B. [lomydueHne okcumoB.

OcnoBanus. Knaccudukaruss ocHOBaHUM: METOYN U HEPACTBOpPHMBbIE OcHOBaHUs. HoMeHKkaTypa
OCHOBaHMU. PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne oCHOBaHUH.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kuciot. @u3ndeckue U XUMHIECKHE CBOMCTBA
kucnot. Psan akrusHoctu metauioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenkiarypa coseil. ®uznueckue u XuMU4eckre cBoicTBa cotied. [lomydyenue comnen.

I'eneTnueckas CBsI3b MEXKIYy KilacCaMl HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:



KauecTBEHHOE OIpe/ieJIeHue COJEepKaHus KUCIOpoJa B BO3AyXe, IOIy4YeHHe, coOHpaHue,
pacro3HaBaHHe U M3yYeHUE CBONCTB KHCIIOpOAa, HAOIIOCHIE B3aMMOICHCTBHS BEIIECTB C KUCIOPOIOM
Y YCJIOBHSI BOSHHUKHOBEHMSI U MPEKpaleHs] ropeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHUIOB U
ONMCaHWE WX CBOMCTB, IMOJlyuYeHHE, COOMpaHUe, pacloO3HaBaHHE M HW3y4YEHHE CBOWCTB BOJOPOJIA
(ropenue), B3auMmozeiicTBue Bojgopoaa ¢ okcuaom Mmenu (Il)  (Bo3smMokHO —wumcmosb30BaHUE
BUJICOMATEPHAJIOB), HAOIOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIeIOBaHUE 0COOEHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOM PAaCTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNpPENEIEHHON
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOJIbI C METAJJIaMU (HATPUEM U KaJbLIUEM)
(BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPUANIOB), HCCIEAO0BaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJCHNE U3MEHEHUSI OKPACKU WHIMKATOPOB B PacTBOpaxX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcunga menu (ll) ¢ pactBopoM cepHOIl KHCIOTHI, KHCIOT C MeETallJlaMH,
peakiuil HeUTpalu3aluy, NoJy4eHre HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METaslia IPyTruM
13 PacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeline Kinacchl HEOPraHMYECKUX
COEAMHEHHUIN.

IMepuonuveckuii 3axkon u Ilepmoaumyeckas cucrema xuMudeckux 3iementoB JI. MH.
MenpeneeBa. CrtpoeHne aToMoB. Xumuueckass cBfi3b. OKHCINTEJbHO-BOCCTAHOBHTE/IbHBIE
peakuun

[lepBple TOMBITKK KiIacCH(PHUKAIMU XUMUYECKHX JJIeMeHTOB. [loHSATHE O Trpymnmax CXOIHBIX
AJIIEMEHTOB (IIENIOYHbIE W IIEIOYHO3EMEIbHBIE METAlUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI.

[Iepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuuyeckux siemeHToB JI. 1. Menneneesa.
Kopotkomnepruonnas u mmmHHONIeproaHas Gopmel [leproandeckoil cHCTEMBI XUMHUECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmnbsl. @U3HMUECKUN CMBICI NMOPSIKOBOrO HOMEPA, HOMEPOB MEepUoaa U
TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sifep. M3otombl. OnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oouek atoMoB MepBbiX 20 xuMmu4eckux 3neMeHToB [lepuommyeckoit cuctemsr J[. . Menneneena.
XapakTepucTuka XUMHUYECKOrOo 3JIEMEHTa 1o ero mnojoxkeHuto B Ilepmoanueckoit cucreme [, U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl pajJuyca aTOMOB XHWMHMUYECKUX 3JIEMEHTOB, METANIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U IEPUOIAM.

3nauenue Ilepmonnueckoro 3akoHa W Ilepuognueckoil CUCTEMbl XMMHUYECKHUX SJIEMEHTOB IS
pa3BuTHS Hayku U ipakTuku. [. . MeHneneeB — yu4€HbIN U TpaXKJaHVH.

Xumnueckas cBA3b. KoBasieHTHas (MOJsipHash M HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUILIATENIBHOCTH
XUMHUYECKUX IJIeMEHTOB. VlOHHas CBSI3b.

Crenenb oxucneHus. OKHUCIMTENIBHO--BOCCTAHOBUTENbHBIE peakiuu. [lpoluiecchl OKHCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKHH IKCIIEPHUMEHT:

n3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJECHCTBUE THAPOKCHIA LUHKA C
pacTBOpaMHM KHUCIOT M IIEJIOYEed, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEeHre, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU ).

MexnpeamerHblie CBA3U

Peanusanuss MeXIpeaAMETHBIX CBA3€H NMPU U3YYEHUH XMMHHM B 8 KJIACC€ OCYLIECTBISETCS 4epe3
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATHH, SBISIOIINUXCS CHCTEMHBIMH
JUTSI OTJIETBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO--HAYYHbIE TOHSTHUS: HAy4YHBIH (akT, TUmore3a, TEOpHs, 3aKOH, aHAJM3,
CUHTE3, KiacCU(UKaIus, MEPUOANIHOCTh, HAOIOIEHNE, SKCIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHUE,
MO/I€JIb, SIBJICHHE.

®duznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOMbI, PATHOAKTUBHOCT,
MOJIEKYJa, SJCKTPUUECKUN 3apsj, BEIIeCTBO, Telo, 00BEM, arperatHoe COCTOSHHE BEIIECTBa, Tas,
(bu3nyecKkre BeIMUMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI, TOJE3HBIC HCKOMAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 knacc

BemecTBo 1 XMMH4ecKkasi peakius



[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuueckux snemeHToB [[. M. Menneneena.
Crpoenue atoMoB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJMsl, KajdblUsd M HMX COCJUHEHUH B COOTBETCTBHUM C TIOJIO)KEHHUEM DIIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJjaccaM HEOPraHWYECKUX COEJUHEHMI, TEeHEeTHYecKass CBA3b
HEOPraHUYECKHNX BEIIECTB.

Krnaccupukanus XMMHUYECKUX PEAKIMH M0 pa3iuyHbIM MpHU3HAKaM (10 YUCIy H COCTaBy
YYacTBYIOUIMX B pPEaKIHMH BEIIECTB, MO TEIIOBOMY 3((eKTy, MO HM3MEHEHHUIO CTENEeHEW OKHCICHUS
XUMHYECKHUX JJIEMEHTOB, O OOpPAaTUMOCTH, MO YYaCTHIO KaTallu3aTtopa). DK30- M JIHIOTCPMUYECKHE
peakyu, TepPMOXUMHUYECKUE YPABHEHMUS.

[lonatne O CKOPOCTH XUMHUUYECKOW peakiuu. I[loHsTne 00 o00paTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHEe O rOMOreHHBIX U reTeporeHHbIX peakiusax. llonsTue o karanuse.
[Tonsitue o xumuueckoM paBHOBecHUU. (DaKTOphI, BIUSAIOMIME HA CKOPOCTh XUMHUYECKOW pEaKIuu Hu
MIOJIOKEHNE XMMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLUMH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAHOBUTEIBHOMN peakiuu. CoCcTaBlIeHUE YPaBHEHUN OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUH C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3ME€KTPOIUTHYECKON AUCCOUUALMU. DIEKTPOJIUTHI U HEIIEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMK BEUIECTB C PA3IMYHBIMU BUJIAMU XUMHUUYECKOU CBsi3H. CTENeHb HUCCOIUAIUU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcioBHs MNPOTEKaHUS peakUUid HOHHOrO oOOMeHa, IOJIHbIE W
COKpallléHHbIE HOHHBIE ypaBHEHHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHMW M COJEd B CBETE
MpEeACTaBICHUN 00 3JeKTpoNUTUYECKON nuccornmanuu. KadecTBeHHBbIE peakiuu Ha WOHBL [loHsaTHe O
TUAPOIU3E COJIEH.

XUMHUYECKUI IKCITIEPUMEHT:

03HAaKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAIJIOB U
HeMeTaJsIoB (rpadura M anmasza), CIOKHBIX BELIECTB (XJIOpPHAA HATpHsl), UCCIETOBAHUE 3aBUCHMOCTU
CKOPOCTH  XUMHUYECKOW peakIuu OT BO3ACWCTBHUA  pa3iHuHbIX  (AKTOPOB, HCCIEAOBaHUE
AJIEKTPONPOBOHOCTH PAaCTBOPOB BEUIECTB, MpoOIlecca TUCCOLMALMM KHUCIIOT, IIelo4Ye u cose
(BO3MOXHO HCHOJB30BaHUE BUJEO MaTEPUATIOB), MPOBEJIECHUE OMNBITOB, WIIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJIEJICHUE Ta3a, 0O0pa3oBaHUE BOJIbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKkiuii (TOpeHne, peakinu
pa3joKeHUsl, COEIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peakiuii Ha MOHBI, pelIEHUE YKCTIEPUMEHTANIbHBIX 3a/1a4.

HeMeTasibl M MX COeTUHEHUSI

OOmiasi xapakTepuCTHKa TranoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHBIE CTETCHH
okucnenus. CtpoeHue u GU3NIECKUE CBONCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XUMHYECKHE CBOMCTBA
Ha TIpUMepe XJiopa (B3auMOICHCTBUE C METAJUTAaMH, HEMEeTaJIaMH, mierno4amu). Xiaopoogopo. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, MOJIydeHHe, NnpuMeHeHue. [leiicTBue xyiopa M XJIOpPOBOAOpOJA Ha
OpraHu3M uejoBeka. BaxkHeilne XJI0puabl U UX HAX0XKIEHHUE B IPUPOJIE.

O6mras xapaktepuctuka 35eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIE
crereHd okucieHus. CrtpoeHue M (U3NYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnotrpornHbie MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOAOpOI,
CTpoeHHe, (U3MUECKHEe W XUMHUYECKHe CBOHCTBa. OKCHIBI Cepbl Kak MPEICTABUTENM KHUCIOTHBIX
okcuaoB. CepHasi KuClOTa, pU3NYECKHe U XUMHUYECKHe CBOMCTBa (00IIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduyeckue). XUMUYECKHE PEaKIuu, JEKAlUe B OCHOBE IPOMBINUICHHOTO crocoba
MOJy4YeHUsI CepHOM KHUCIOTHI. [IpuMenenue cepHoil KUCIOThI. COJIM CEPHOM KHUCIOTHI, KauyeCTBEHHas
peakuus Ha cynbpaT-uoH. HaxoxneHue cepbl U € CoeMHEHHH B MpUpojae. XUMHUECKOE 3arpsi3HEHHE
OKpYy Karolled cpeabl COCAMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAW, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro MPe0TBPAILCHHS.

OO6mras xapakTepucTuka 3eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE
CTCTIICHH OKHCIICHHUs. A30T, pacmpoCTpaHEHHWE B MpUpoae, (U3MUeCKHe M XUMHYECKHE CBOWCTBA.



KpyroBopor azora B mpupoge. AMMHAK, €ro (U3HYECKHE M XUMHUYECKHUE CBONCTBA, TOJYyYCHHE U
npuMeHerre. Com aMMOHUS, UX (HU3UYECKHE M XMMHUYECKUE CBOWCTBa, nmpuMmeHeHue. KauecTBeHHas
peakius Ha MOHbI aMMOHHUS. A30THasl KUCJOTa, €€ MoyyueHue, pu3nuecKue U XUMHUYECKHEe CBOMCTBa
(oOmme Kak TMpencTaBHTENs Kilacca KHUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yn00peHuil. XHWMHUYECKOe 3arpsi3HEHHE OKPY>KaIoLell cpebl
COCIMHEHUSMHU a30Ta (KUCIOTHBIC JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBHI M BomoémoB). dDocdop,
ajutotpornHbie Moaudukanun pocdopa, ¢uznueckue u xumuueckue cpoictBa. Oxcun docdopa (V) u
dochopHas kucnora, GpuaMdecKue U XMMHUYECKHE CBOMCTBa, mosyueHue. Mcmonp3zoBanue ¢ocdaror B
KauecTBE MUHEPATbHBIX YIOOPEHHUIA.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTEIeHU OKHCIICHUs. YTIIepoJ, aJUNIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAaHEHHE B MPUpPOe, hu3ndecKue
U XuMHueckue cBoictBa. Ancopobums. Kpyroeopor yriaepoma B npupone. Okcuipl yriieponaa, UX
¢busznyuecKkue M XUMHUYECKHE CBOICTBa, ACHCTBHE HA JKHUBBIC OPraHU3MBI, IMOJIyYEHHE U IMPUMEHEHHUE.
DKoJoru4eckre mpobiemMsbl, cBsi3aHHbIe ¢ okcuaoM yriiepona (1V), rumoresa rmodaabHOTO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (eKT. YronbHas KUCIOTa U €€ CONH, NX (PU3NYECKUE U XUMUYECKHUE CBONCTBA,
nojiyueHue u npumeHeHue. KauectBenHas peakuus Ha kapOoHaT-uoOHBL. lcronb3oBaHue kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAaK O COEIMHEHUSX yriepoia (MeTaH,
3TaH, STUJICH, alleTUIICH, 3TaHOJI, TIUIEPUH, YKCYCHas KucnoTa). [[pupogHbie HCTOYHUKH YTIEBOIOPOIOB
(yromp, mpupoaHbIi ra3, He(dTh), MPOAYKTHl HX TNepepadboTKu (OEH3WH), WX poOJib B OBITY H
MPOMBIIIICHHOCTH. [ToHsTHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelmKax, yrieBoJax — U UX
pOJIu B )KM3HM uesloBeKka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEUHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMUYECKHE CBOMCTBa, MojyueHue U mpuMeHeHue. CoeanHEeHUs
KpemMHusi B npupozge. OOmme mnpezacrasieHuss o0 okcuae kpemHus (1V) um KpeMHUEBOM KHUCIIOTE.
Cunukatel, X MCIOJIb30BaHKUE B OBITY, B MPOMBIIUICHHOCTH. BakHeillue cTpouTeabHbIe MaTepHalbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, kene300eToH. [IpoGiiembl 0€30MacHOrO0  MCIHOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN XKU3HHU.

XUMHUYECKUI IKCITIEPUMEHT:

u3ydyeHue o00pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHONW KHUCIIOTBHI, HpPOBEAECHUE
KAUeCTBEHHBIX pEaKUUi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX MPOTEKaHMS, OMBITHI,
oTpaxkaromue (U3MYeCKHe W XHMHYECKHE CBONCTBA TaJOTEHOB M HUX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHNUE  BHJIEOMATEpPHANIOB), O3HAKOMJIEHHE C o0pa3lamMu  XJOpUI0B  (TaJOreHHIOB),
O3HAKOMJIEHHE C 00pa3laMM cepbl U €€ COeMHEHUSMHU (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIOB),
HalJo/IeHue Tpoliecca OOyIIMBaHUS caxapa IOoJ JeHCTBHEM KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI,
M3yYeHUEe XUMHUECKUX CBOMCTB pa30aBICHHOI CEpHON KUCIOTHI, MPOBEICHHE KAYeCTBEHHON peakluy Ha
cynb(haT-uoOH M HaONIo/IeHHue NpU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3UYECKHMMH CBONCTBaAMH
a3ora, pocdopa u X coenuHEHHH (BOZMOXKHO MCIOJIb30BAHUE BHJICOMATEPHAIIOB), 00pa3liaMi a30THBIX
u pocopHBIX YTOOpEHUiA, MOTydYeHHUE, COOMpaHHE, PACIO3HABAaHWE W HM3YYCHHE CBOMCTB aMMHaKa,
MPOBE/ICHUE KAYeCTBEHHBIX PEaKUMH Ha MOH aMMOHHUS U (ochaT-uOH M H3YyUYEHUE MPU3HAKOB HX
MPOTEKaHUs, B3aWMOJEWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo  (BO3MOXHO
UCIOJIb30BAaHUE BHUIEOMATEPUAIIOB), W3YUYEHUE MOJENeH KpUCTAIUIMYECKHX PEHETOK aiMasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE € MPOLIECCOM aJcOpPOLUY paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTHBOra3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3yYeHHE CBOMCTB YIJIEKHCIIOTO
rasa, MpoBEJCHHE KAaUeCTBEHHBIX peaklUuil Ha KapOOHAT M CWIMKAT-HOHBl M H3yU€HUE MPU3HAKOB X
IIPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKAaTHOM  INPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxkHele HeMeTabl U UX COeIMHEHUS».

Metayibl M X COeIMHECHUS

OOmiasi XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBAaHHHM HUX IOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaioB. Meraminyeckasi CBA3b M METAJUIMUeCKas KpUCTauIndeckass pemeTKa. DIeKTPOXUMUUECKHM
psan HanpsbkeHUH MetaiioB. DHU3MUECKME M XMMHUYECKHE CBOicTBa MetaiioB. OOmme crnocoObl
MOJTy4eHUsl MeTauloB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl UX OT KOPPO3HH.
CrutaBsl (CTalb, YyTYH, JIOPATIOMUHUM, OpOH3a) M UX IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounble MeTamibl: ToJiokeHWEe B Ilepuomuueckoil cucreme XuMHYecKux sjiemeHToB J[. .
MenpeneeBa, CTpOGHHE UX aTOMOB, HaXOXJeHUE B npupoje. dusndeckne U XMMUUECKHUE CBOMCTBA (Ha



npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpHs U Kanud. [I[puMeHeHne MIeT0YHbIX METAIIJIOB
U UX COCUHECHUM.

[IlenouyHO3EMENBbHBIE METAUIBl MAarHUW M KanblUi: mojokeHue B llepuogmueckoi cucreme
XuMH4YeCcKuX 351eMeHTOB /. V1. MeHeneeBa, CTpoeHHE UX aTOMOB, HaXOXK/JIeHHUE B ipupoe. usznueckue
U XUMHUYECKHE CBOMCTBa MarHus M Kaiuplus. Baxueilmme coeguHeHUs Kanblus (OKCUA, TUIPOKCHUI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amnmomunuii: nonoxxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB 1. 1. Menneneena,
CTPOCHHUE aToMa, HaxoXjaeHue B mpupoje. Du3nMyeckue U XUMUYECKHE CBOMCTBA aTOMHUHUS.
AmMdoTepHbIe CBONCTBA OKCHJIa U THUIPOKCUA ATFOMUHUA.

Kenezo: nonoxenue B Ilepuoamueckoir cucreme xumudeckux siaeMmeHToB /I, M. Menneneesa,
CTPOEHHE aTOMa, HaxoxkJeHue B mnpupoae. dusmyeckne U XUMHUUYECKHE CBOMCTBa xkene3a. OKCuuabl,
ruapokcubl U conu xxenesa (1) u xxenesa (111), ux cocras, cBolcTBa U MOTyUYEHUE.

XuMUYeCKUI IKCTIEPUMEHT:

O3HaKOMJICHHE C oOpa3laMi METalIOB M CIUIABOB, MX (PU3NYCCKUMHU CBONCTBAMH, H3YUYCHHE
pE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA KaJbllUsg M HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOW BOJBI, IIpollecca TOpEHHUs Keleza B KHUcIoponae (BO3MOMKHO
WCIIO0JIb30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHusi,
KaJIbIIMS, allOMUHMS, ITMHKa, *kene3a (1) u xxenesza (1), menu (I1), HaGar0MEHWE M ONTMCAaHKE TIPOLIECCOB
OKpalllMBaHUsl IUIAMEHHM HMOHAMHM HATpHUs, Kajdusl ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHHEe aM(DOTEPHBIX CBOIMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUAA LIUHKA,
pelIeHue SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHeire MeTaibl U UX COCTUHEHUS.

X¥MHUS U OKPYKAKOLIasi cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOM JKU3HU YeloBeka. bezonacHoe MCHoib30BaHUE BEIIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi momMolis mpu XUMHYECKHUX 0YKOTaX U OTPABJICHHSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXaromed cpeasl (mpeiesbHas JOMyCTUMasl KOHIIEHTpaIus
Beniects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0JIOTHYECKUX MPOOIIEeM.

XUMHUYECKUI IKCITIEPUMEHT:

M3y4eHHe 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJIbl).

MexnpeameTHblie CBSI3U

Peanuzaius MeXnpeaMETHBIX CBA3€H MPU M3YYEHUM XUMHHM B 9 Kjacce OCYLIECTBISIETCS 4epe3
WCIIOJIH30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK M TMOHSATUH, SBISIFONTUXCSI CHCTEMHBIMU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MIOHSTHS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaTU3, CUHTE3,
KiaccupuKaus, NepPUOAUYHOCTb, HAOMIOJEHUE, SKCIIEPUMEHT, MOJETUPOBAHUE, MU3MEPEHUE, MOJEINb,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHUAITHI.

®duznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOMbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, JJICKTPUYCCKUNM 3apsiji, TPOBOJHUKH, TOJYIPOBOJHUKH, ITUIICKTPUKU, (HOTODIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUTMYECKasi PEMIETKa, CIUIaBbl, (PU3NUYECKHE BEIMYMHBI, CAUHHUIIBI H3MEPEHHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, sKOcHCTeMa, MHHEpajbHbIE YyI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPO3IEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJBI, TOJIE3HBIE HCKOIAeMbIe,
TOIUUIMBO, BOJIHBIE PECYPCHI.



[Linanupyembie pe3yJbTaThl 0CBOEHHSI MPOrpaMMbI 10 XMMHH HA YPOBHE OCHOBHOTO 001IEr0
o0pa3zoBaHus

JIn4yHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MPOTrPAMMBI OCHOBHOI'O 001IEro 0O0pa3oBaHuUs TOCTUTAIOTCS B
Xoie OOy4YeHHs XUMHH B €IUHCTBE Y4YeOHOW M BOCHHUTATEIBHOM JAEATEIILHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOILECTBE MPaBUJIaMH 1 HOPMaMH MTOBEIEHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMUA,
CaMOPa3BUTHUS U COLMATIM3ALUN O0YUarOIIUXCA.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
YacTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUUYECKOMY U Hay4YHOMY
HacJleINI0, TOHUMaHMsl 3HaYeHUsI XMMHUYECKON HAyKU B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMaLueld O TMEpeloBbIX JOCTUKEHUSIX U OTKPBITUSAX MHPOBOM H
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa U OOILECTBa;

2) rpa:KIaHCKOT0 BOCTIMTAHMSA:

IIPEJICTABICHNS O COLMAJIIBHBIX HOPMAaxX U IpaBWJIaX MEKINYHOCTHBIX OTHOILICHUN B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  OOIIECTBEHHO IIOJIC3HOW, y4eOHO-HCCIIeIOBATEILCKOMH,
TBOPYECKOH W JPYrUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW J1EATEIbHOCTH
IpHU BBINIOJHEHUH YYEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIIOJHCHUHM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3JIaHMM Y4YEOHBIX NMPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAaHMIO M B3aUMOIIOMOILM B IPOLECCE 3TOM
y4eOHOH JAeATeNbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IOBEJCHHE W IMOCTYNKH CBOMX TOBAapHUINEH C
MTO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN OCTYIKOB;

3) IEeHHOCTH HAYYHOT'O MO3HAHUSL:

MHPOBO33PEHUYECKHUE IPEACTABICHUS O BEIIECTBE U XUMUYECKOM PEaKIUU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABIISIFOLINE OCHOBY JUUIS TIOHUMAaHUs CYIIHOCTH Hay4YHOMH
KapTUHBl MHpa, MpPEJCTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIBI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOJAHON CPEAOH, O POJIM XMMHH B ITIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJIEHHBIE HA MOJyYeHHE HOBBIX 3HAHUM MO XMMHHU, HEOOXOAUMBIE
Ui OOBSICHEHHsI HAONIOJAeMbIX IPOLIECCOB W SBJIEHUM, IO3HABAaTEIbHOM, HH(OPMALIMOHHOW H
YUTATENICKOM KyJIbTYyphl, B TOM YHCII€ HAaBBIKOB CaMOCTOSTEIbHON paboOThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M TMO3HAHUIO, JHOO03HATENbHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHONM W WCCIIENOBATEIbCKOW JACSITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B abHEHIIEM;

4) popMUpPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHWE TMOCJIEICTBUN M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUII OE30MAaCHOCTH IpU 0OpaleHHH
C XUMUYECKUMH BEIIECTBaMU B OBITY U PEaTbHOM KU3HU;

5) Tpyn0BOro BOCHUTAHUS:

MHTEpPEC K MPAKTHUYECKOMY M3Y4YEeHHUIO Mpodeccil U Tpyda pa3InyHOro poja, yBaXeHUE K TPYAy U
pe3ysbTaTaM TpPyAOBOM NEATENBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHWM 110
XUMHH, OCO3HAaHHBIM BbIOOp HWHAMBHUAYAIbHON TPAeKTOPUHU MPOJOJDKEHHUS 0Opa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CHOCOOHOCTM K XHUMHH, OOILIECTBEHHBIX HHTEPECOB W TMOTPEOHOCTEH,
yCHEemHONH MNpo(ecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAHMMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKHU I1eJIecO00pa3Hoe OTHOLICHHE K MPHPOJIE KaK UCTOYHHMKY KU3HH Ha 3eMie, OCHOBE
e€ CyIleCTBOBaHMs, ITOHMMaHUE IIEHHOCTU 3/0pOBOr0 M 0e30macHOro o0pa3a >KU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (DM3UYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAaHHME LEHHOCTH
COONIIOJICHHs TpaBWJl 0€30IIaCHOTO MOBENCHMs NpU paboTe C BEIIECTBAMM, a TAaKXKe B CUTyalMsX,
YIPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTy4daeMble MPU U3YYEHUHM XHMHHM, IJI1 pelIeHus 3ajad,
CBA3aHHBIX C OKPY’KAIOLIEW IPUPOLHOW CPENOH, Ul IOBBILICHUS YPOBHS DKOJIOTMYECKON KYJIBTYPBI,
OCO3HaHHUS TIJIOOATBHOTO XapakTepa HSKOJIOTMYECKUX NpoOJieM W MyTed HX pEeUIeHHs MOCPEeICTBOM
METOJIOB XHUMHH, 3KOJOTHYECKOIO MBIIUIEHHUS, YMEHHUS PYKOBOJACTBOBATHCS WM B I103HABATEJBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

MeTanpeameTHblie pe3yJabTaThl

B cocraBe MerampeaMeTHBIX pE3yJNbTaTOB  BBIACHAIOT 3HAYUMble ISl (DOPMUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHBIC MTOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (PAaKT, CUCTEMa, MPOIECC,
SKCIIEPUMEHT M JAPYTroe.), KOTOpPhIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MIpeaMeTax H
MO3BOJISIOT HA OCHOBE 3HAHUI W3 3TUX MPEAMETOB (HOPMUPOBATH NPEACTABICHUE O LIEIOCTHON HayYHOMH
KapTUHE MHpa, M YHUBEpcajbHble YydeOHble JeicTBUs (IIO3HABATENbHbIE, KOMMYHUKATHUBHBEIE,
perynsTHUBHBIE), KOTOpble o0OecneunBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOM e TEIbHOCTH.

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jiornyeckue AeiCTBHA:

YMEHHUSI HCIHOJIBb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUSI NPU OCBOECHUU 3HAHWMM: pPacKphIBaTh
CMBICI XMMHYECKHX TMOHSATUH (BBLAENATh MX XapaKTepHble MPHU3HAKH, YCTAHABIMBATH B3aHMOCBS3b C
JOPYTHMH TIOHSTHSMH), WCIOJIB30BaTh TOHATHSA I OOBSCHEHHUS OTICIBHBIX (DAaKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHUS M KPUTEPUU JAJSl KIACCH(PUKAIUU XMMUYECKUX BEIIECTB U XMMHUYECKUX PEaAKIIHiA,
YCTaHABJIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAYy OOBEKTaMM H3YYEHMsI, CTPOUTb JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbBIE, 10 aHAJIOTUH), 1€1aTh BHIBOJBI U 3aKIIOYCHHUS,;

YMEHHUE TMPUMEHATh B TMPOIECCe TNO3HAHUS TMOHATUS (NPEAMETHBIE W METalpPEAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbI€ B XUMHUU, TPEOOPA30BLIBATH IIUPOKO MPUMEHIEMbIE
B XMMHUHU MOJEITbHBIE MPEICTABICHIS — XUMHUUECKU 3HAK (CHMBOJI 3J€MEHTa), XUMHUUYEcKasi popMmyna u
ypaBHEHHE XUMHYECKOW pEeakIuu — MpH pelIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJIETIbHBIX TPEICTaBICHUI BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKK H3Y4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIHid, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U M MPOTUBOPEUHNS B U3YYaeMbIX MIPOLIECCaX U SBICHUSX.

ba3oBble uccienoBaTe/bCKue NeHCTBHA !

YMEHHE HCIIOJIb30BaTh IIOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IIO3HAHMS, a TaKKE B
KauecTBE OCHOBBI I (OPMUPOBAHMSI THUIOTE3Bl IO TPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX
CYXJICHUH;

npuoOpeTeHne OMbITa MO0 I[JIAHHPOBAHUIO, OPraHU3allid ¥ TMPOBEICHUI0 YUYEHUYECKUX
SKCIIEPUMEHTOB, yMEHME HaOI0JaTh 3a XOJAOM IIPOLEecca, CAMOCTOSATENIBHO IPOTHO3UPOBATh €ro
pe3ynbTar, GopMynHpoBaTh OO0OOIIEHHs ¥ BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIETOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpATh, AHAIM3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO PA3TUIHBIX BUIOB U (hopm
MPEACTABICHUS, MMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYyUHO-TIOMYJIIpHAs JIMTEPATypa XUMHUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHETa), KpUTUYECKU OLIEHUBATh NMPOTHBOPEUUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHATh pPa3IMYHble METOJAbl W 3alpochl MpPU TOHUCKE U OTOOpe HHpOpMalMH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIS BBITIONHEHUS Y4YeOHBIX W TIO3HABATENBHBIX 3ajad
OnpeAeNéHHOro TUMA, MpUOOpEeTeHHe OmblTa B O0JIACTH  HCMONb30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUW, OBJIAJIEHUE KYJbTYpOd AaKTUBHOIO MCIOJIb30BAHUSL Pa3JIMYHbBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpATh ONTUMAJIbHYIO (hOpMY IpeacTaBieHHs] WHGOpPMaLUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu (opmamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATH B MpOLIECCEe YUeOHOH 1 HCCIeI0BATEIbCKOM AEATEIbHOCTH
nH(OPMALIMI0O O BIUSHUU IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karollel NPUPOIHON CPEBL.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

yYMEHHsI 33JaBaTh BOIPOCHI (B XOJe Auanora u (WJId) JUCKYCCHM) IO CYIIECTBY O0CYXmaaeMoit
TeMbI, (HOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a1a4u;



YMEHHS TPEACTaBIATh MOJY4YEHHBbIE pPEe3yJIbTaThl MO3HABATEIbHOW AESITENBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaX; JIeJaTh IMPE3CHTALMIO PE3YJIbTAaTOB BBHIMNOJHEHUS XWMHUYECKOTO 3KCIEPUMEHTa
(JtabopaTtopHOTO OMBITAa, JTAOOPATOPHOW pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);
yMEHHUSI y4eOHOrO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW TIO3HABATEIbHOW U
MCCIIEIOBATEILCKONW JIESITEIbHOCTH TMPH PELICHHHM BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE yuéra oOmmx
MHTEPECOB U COIJIacoBaHMs MO3uIMil (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JEWCTBUN, ONpPEIEICHUE KPUTEPUEB I10 OLICHKE KAauyecTBA BHIIOJHEHHOU
paboTHI U IPYTHE).
PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIE 1eliCTBUA:
YyMEHHE CaMOCTOSITEIbHO OIpeAeNsaTh Ledu JesSTENbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BBHIOMpaTh Hamboiee
s¢dekTUBHBIE CIOCOOBI pEelIeHUs YUeOHBIX U MO3HABATENbHBIX 3aJ]a4, CAMOCTOSITENIbHO COCTABIISATh WU
KOPPEKTUPOBATh NPEUIOKEHHBIM AITOPUTM ACUCTBUM IIPU BBIOJIHEHUM 33JaHUNA C YYETOM IOJIy4ECHUS
HOBBIX 3HAHUI 00 WH3y4aeMblX OOBEKTaX — BEIIECTBAX U PEaKIMsIX, OLEHUBATH COOTBETCTBHE
[IOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOW II€JIM, YMEHHME MHCIIONb30BaTh U AHAIW3UPOBATh KOHTEKCTHI,
npejiaraéMble B YCIIOBUU 3aJaHU.
IIpenmeTHble pe3yJibTaThI
B cocraBe npeaMeTHBIX pe3ybTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
TaHHOU (efiepabHON paboueii MporpaMMon, BBIJICISIOT: OCBOCHHBIEC O0YYArOIIMMHUCS HAyYHBIC 3HAHMUS,
YMEHHUsI ¥ CTIOCOOBI IEHCTBUH, criennduyueckue s MpeIMeTHON 001acTi « XUMHUs», BUABI AEITEIIbHOCTH
[0 MOJYYEHUI0 HOBOI'O 3HAHMSI, €r0 MHTEpHpEeTalH, NpeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IUYHbIX
y4eOHBIX 1 HOBBIX CUTYaIUsX.
K kxoHuy oOyueHus B 8 kJjiacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:
® PpACKpbIBATH CMBICI OCHOBHBIX XHUMHMUYECKHUX MOHSATUNA: aTOM, MOJIEKYJa, XUMUUYECKHUI 3JIEMEHT,
MIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, CMECh (OAHOPOJIHAS U HEOJIHOPO/HAsA), BaJIEHTHOCTD,
OTHOCUTEINIbHAs aTOMHAs W MOJIEKYJsIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas
Macca, MaccoBasl JOJS XUMHYECKOrO 3JIEMEHTa B COEAMHEHHMM, MOJISIPHBIM 00BEM, OKCHUI,
KHCJIOTA, OCHOBaHUE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
peakuusi, KiaccupUKalysg peakuuid: peakluu COECIUHEHUS, PEaKIUM Pa3JIoKEHUs, peaKuu
3aMellleHus], peakui 0OMeHa, 9K30- U SHJI0TEPMUYECKHE PEAKIIUHU, TeTI0BOM 3¢ (dekT peakuuu,
SJIpO aToMa, JIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOMTalb, palyCc aTOMa, XUMUYECKasl CBA3b,
MOJISIPHAsE M HETMOJsIpHAsi KOBAJIEHTHAsl CBSI3b, MOHHAs CBA3b, MUOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast J10Ji BellecTBa (MPOLIEHTHAs! KOHIIEHTpAIsl) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XWMHUYECKHX MOHSTHH W MPUMEHSATH 3TH TOHSTHS
MIPU OMKMCAHUM BEIIECTB U X MPEBPAICHUM;

® ICIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJIsSi COCTaBIICHUs (OPMYIT BEIIECTB U YpaBHEHUI
XUMHYECKUX PEAKIIUI;

® ONpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPENCIEHHOMY KJaccy
COeUHEHN 1o ¢opMmynaMm, BUJ XHUMHUYECKOW CBS3M (KOBAJICHTHAs U HOHHAs) B
HEOPraHUYECKUX COCIMHEHMSIX;

e packpbiBath cMbica Ilepmogmueckoro 3akona JI. WM. MeHneneeBa: JIE€MOHCTPUPOBATH
MMOHMMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT UX IMOJOKEHUS
B llepuoanueckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTAaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTrapo;

® ONUCHIBATh U XapaKTepU30BaTh TabmuuHyio (opmy Ileproamueckoil CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3/inyaTh MOHATHS «IJIaBHasg noarpynna (A-rpynmna)» u «mnoOodHas MOArpymnmna
(b-rpymma)», manbie U OONBIINE MEPHOIbI, COOTHOCUTH 0003HAYCHHS, KOTOPBIE HMEIOTCS B
tabmune «Ilepuonnueckas cuctema xumudeckux daemMeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMH
XapaKTepUCTHKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij sapa, odiiee
YHCIIO 3JIEKTPOHOB U paclpeiesieHne X MO JIEKTPOHHBIM CIIO0SIM);



KJIACCU(UIIUPOBATH XUMUYECKHIE DJIEMEHTBI, HEOPTaHUYECKUE BEUIECTBA, XUMHUECKHUE PEaKIINH
(TI0 YMCITy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIUH BEUIECTB, MO TEIIOBOMY (P deKTy);
XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB PA3IMUHBIX KIIACCOB,
MOATBEPKJas OINUCAaHUE MpPUMEPaMU  MOJEKYJSPHBIX yYpPaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHHUSI XUMUYECKUX MTPEBPALICHUIN B pa3IMYHbBIX YCIOBUSX;

BBIUUCIISATH OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAaccChl BEIECTB, MacCOBYIO JOJIIO
XMMHAYECKOTO 3JIeMeHTa Mo (opMyse COSAMHEHHS, MacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiuu;

MIPUMEHSTh OCHOBHBIE ONEPALIUMU MBICIIUTEIHHON NESTEIbHOCTH — aHallu3 U CUHTE3, CPAaBHEHUE,
0000111eHIE, CUCTEMATH3AINIO, KJIACCH(DHUKALINIO, BBIABICHHE TPUYMHHO--CICICTBEHHBIX CBS3EH
— JUIsl U3yY€HHUS CBOWCTB BEILECTB M XUMHUYECKUX PEAKIHI, eCTeCTBEHHO-Hay4YHbIE METOJIbI
MO3HAHUS — HaONIoIeHWEe, H3MEpPEHHE, MOJAEIUPOBAHUE, OSKCIEPUMEHT (pealbHbId U
MBICJICHHBIN );

CJIeIOBAaTh MPaBHJIaM IMOJIb30BAHUS XMMHUECKOH MOCY0i 1 Ja00paToOpHbIM 000pyAOBaHUEM, a
TaK)Ke IMpaBuiiaM oOpallleHUs ¢ BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSIMHU 10 BBIIIOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB IO TMOIYYCHUI0 M COOMpaHHMIO Ta3000pa3HBIX BEIIECTB
(BoOpOa W KHCIOpOJA), MPUTOTOBIEHUIO PACTBOPOB C OINpPEAENEHHOM MacCcOBOM Joyiei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TMPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBI0 HMHAUKATOPOB (JaKMycC,
benondrarerH, METUIOPAHK U IPYTHUE).

K xoHuy oOyueHust B 9 kJjacce npeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHUN: XUMUYECKUN AIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHWOH, IIPOCTOE€  BEILECTBO, CJIOXHOE  BEUIECTBO, BAJECHTHOCTbD,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas peaklMs, XUMHUYECKas CBs3b,
TEII0BOM 3(hPEKT peakuu, MoJib, MOJISIPHBIN 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEAJIEKTPOIIUTHI,
ANEKTPONIUTHYECKAsT UCCOIMALNS, PEaKIUH HMOHHOTO OOMEHa, KaTalu3aTtop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKLUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakly, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHUCIEHWE W BOCCTAHOBJIEHHE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XMMHUECKasl CBA3b (KOBaJIEHTHAs, HIOHHAs, METAJUIMYECKast), KpUCTAJUIMYECKas
pemeéTKa, KOppo3us METAIOB, CIUIABbl, CKOPOCTh XMMHYECKOM peakuuH, MpeleabHO
nonycrumas koHuentpanus 111K BemecTsa;

WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUNA M MPUMEHSTH OTH TOHATUS
MIPU OMKMCAHUM BEIIECTB U X MPEBPALICHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOIIMKY ISl COCTaBleHHUS (OpMysn BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;

OTIPENIEIATh BAJIGHTHOCTh W CTEMEHb OKHCICHHUS XUMHYECKHX D3JIEMEHTOB B COCIMHECHHSIX
Pa3IMYHOIO COCTaBa, NMPUHAJUIEKHOCTh BEIIECTB K OINpENeIEHHOMY KIIACCy COEIUHEHHM 1o
dbopMyniaM, BUJ XUMUUYECKOW CBSI3U (KOBAJICHTHAsS, MOHHAsS, METAIJTMYECKAsi) B HEOPraHUIECKHUX
COEIMHEHMSX, 3apsij HOHA MO0 XMMHUYECKOW (opmyre, xapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbicn [lepuogmueckoro 3akona [I. M. MenneneeBa M JAEMOHCTPUPOBATH €TO
MOHMMAaHME: OIUCHIBaTh M XapakTepu3oBaTh TaOnuuHyio (opmy [leproguueckoit cucTemsl
XUMHYECKHUX DJIEMEHTOB: pa3Ninyarh MOHATHUS «TJIaBHAs MoArpymmna (A-rpymmna)y U «modouHas
noarpynna (b-rpynma)», manple W OOJbIIHME TEPHOIbI, COOTHOCUTH O0O3HAYCHHS, KOTOPHIC
UMEIOTCS B TIEPUOJAMYECKON TabNuUIle, C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sApa, o0lee YUCIo JIEKTPOHOB U paclpeieseHue ux
M0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
AJIEMEHTOB M WX COEJIMHEHUHN B Mpejesiax MajblX MEePHOJI0B U TJIABHBIX MOATPYMI € YYETOM
CTPOEHHUSI UX aTOMOB;



KJIACCU(UIIUPOBATH XUMUYECKHIE DJIEMEHTBI, HEOPTaHUYECKUE BEUIECTBA, XUMHUECKHUE PEaKIINH
(Mo 4YMcimy W COCTaBy Y4YAaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TeruioBoMy 3¢ dexTy, 1o
M3MEHEHUIO CTETIEHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CIeNU(PUUSCKHE XUMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOXKHBIX BEIIECTB, MOATBEPK/IAsi ONMUCAHUE TPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJISITh YPaBHEHHUsI JCKTPOIUTUYECKON TUCCOLMALIMU KUCIOT, HIEJI0Uel U COJIeH, TOJTHBIe
U COKpalEHHbIE ypaBHEHUS  peakIMi HOHHOTO OOMEHa, ypaBHEHHUS  pEaKIIUil,
MOATBEPIKIAIOIIUX CYIIECTBOBAaHME TI'€HETHUYECKON CBSI3W MEXIYy BEIIECTBAMHU pa3IUUHbBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEAKIMH  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHUN B Pa3JIMUHBIX YCIOBUSX;

BBIUHCIISATh OTHOCUTEJBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacchl BEILECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (popmyse COelIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKOMN peaKIlnu;

coOIII0IaTh MpaBHJiIa MOJIB30BAHMS XUMUYECKOW TIOCYI0H U JTaOOpaTOPHBIM 000pYyAOBaHUEM, a
Tak)Xe MpaBuiia OOpalIeHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMHU IO BBHIMOTHEHUIO
1a00PAaTOPHBIX XMMHUYECKUX ONBITOB IO TMOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEHICCTB
(aMMHaKa 1 yTrIeKucioro rasa);

MPOBOANTh PEAKLWH, TOJATBEPXKIAIOIINE KAYeCTBEHHBI COCTaB pAa3jMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OpOMHI-, MOAUI-, KapOoHart-, (ocdar-, cuimkar-,
cynbhar-, THUIPOKCHI-UOHBI, KATHOHBl AMMOHHUS M HMOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHATh OCHOBHBIE OTNEPAIIUU MBICIIUTEIILHON JIEATETbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHHUE,
0000111eHEe, CUCTEMATH3AIINIO, BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBS3€H — JIJIST M3yUCHUSI
CBOMCTB BEIIECTB M XUMUYECKHX pEaKIHi, €CTEeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0II0IeHUE, U3MEpPEHNEe, MOIETTMPOBAHUE, DKCIIEPUMEHT (peabHbII U MBICJICHHBIH ).



TeMaTuyeckoe MIIAHMPOBAHUE

8 kiace
KoanuecTBo 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue

Ne (undgposbie)

/| PASACTIOB M TeMm Beero Kontpoabnubie IIpakTuyeckue 06pa30BATETBHbIC
NporpaMmmasl padoThI padoTbI pecype

Pasnea 1. [lepBoHayaibHble XUMHYECKHE TOHATHSA
Xumusi — BakHas
obacTb

11 CCTECTBO3HAHMA M 2 5 bubnmoreka LHOK
PaKTHYECKOMI https://m.edsoo.ru/7f41837c
JIeSATeTbHOCTH
YeloBeKa
B TB u

12 xvacorne 15 1 1 bubmioreia Hox

https://m.edso0.ru/7f41837c

peakiuu

Hroro mo pazueny 20

Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BellECTB

21 | Toaoe R 6 0 0 bubsmorexa LOK
' https://m.edsoo0.ru/7f41837¢c
OKCHuagax
29 Bonopon.Ilonsitue o 8 0 1 bubnmnoreka [IOK
' KHCJIOTaX U COMAX https://m.edsoo.ru/7f41837c
Bona. PacTtBopsHI.
bubnmmoreka [HOK
2.3 Tonsmne 00 5 1 1 https://m.edsoo0.ru/7f41837¢c
OCHOBaHHUSIX
24 Sec:;rlzlll{{ite{em?; T 1 1 bubamorexa LOK
' 9 https://m.edsoo0.ru/7f41837¢c
COCIMHCHUN
Hroro mo pazneny 30

Pasnen 3. Ilepuoguyeckmii 3aKkoH

u Hepuozmqeacaﬂ CUCTEMA XHMHUYECCKHUX 3IJICMCHTOB ﬂ. .

MenaeseeBa. CTpoeHne aToMoOB. XuMHYecKasi CBsI3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€aKuuu

Ilepuonnueckuii
3aKOH u
Ilepronnueckas
31 cucreMa 7 1 0 bubnuoteka LHOK
' XUMHUYECKHX https://m.edsoo.ru/7f41837c
snementoB . .
Menpene-eBa.
Ctpoenue aToma
XUMHYeCKasi CBS3b.
32 OKHUCIUTENbHO- 1 0 bubnuoreka [HOK
' BOCCTAaHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bubnmoreka [HOK
Hroro no paznery 15 https://m.edso0.ru/7f41837c
bubnuoreka LHOK
Peseparoe Bpems 3 0 0 https://m.edsoo.ru/7f41837c
OO01iee KOJHMYECTBO 4YacoB 68 7 6
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9 kjaacc

TemaTuyeckoe MIIaHMPOBaHUE

Ne
n/n

HaunumenoBanue
pa3iejioB H TeM
NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Pasnea 1. BemecTBo H XuMH4YecKHe peakiun

11

1.2

13

IToBTOpeHune u
yriayOneHue 3HaHUN
OCHOBHBIX pa3JIeJIoB
Kypca 8 Kiacca

OcHoBHBIC
3aKOHOMEPHOCTH
XUMHYECKHUX
peakuuii
DIJIEKTPOJIUTHYECKAS
JIACCOITHAITNS.
XUMHYECKHE
peakiumn B
pacTBopax

Htoro no pazneny

17

Pazgen 2. HemeTa/sIbl M HX COeTUHEHU ST

2.1

2.2

2.3

2.4

OOmas
XapaKTEPUCTHKA
XHUMHYSCKHX
3JIEMECHTOB VIIA-
rpynisl. ['agoreHsl

O61mmas
XapaKkTepUCTHKA
XUMHYECKUX
3JIECMEHTOB VIA-
rpynnsl. Cepa u eé
COCIUHEHHUS

Obmas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB VA-
TPYIIIIBL. A3sor,
dbochop u 1704
COEIMHEHUS

Ob6mas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB IVA-
IpyHIBL. YTIEpOX H
KpeMHUM U HX
COEIMHEHUS

bubnuoreka LHOK
https://m.edso0.ru/7f41a636

bubnuoTeka [HOK
https://m.edso0.ru/7f41a636

bubnnoreka [HOK
https://m.edso0.ru/7f41a636

bubnuoreka HOK
https://m.edso0.ru/7f41a636

bubnuoreka [HOK
https://m.edso0.ru/7f41a636

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

bubnuoreka HOK
https://m.edso0.ru/7f41a636

Hroro no pazgeny

25

Pa3zgen 3. MeTaauabl 1 HX COeAUHEHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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31 OO6mme CBOICTBA 4 bubnuoTeka LHOK
' METaJIOB https://m.edso0.ru/7f41a636
3.2 ﬁzfai?i?me u ux 16 Eubmmorexa LOK
' https://m.edso00.ru/7f41a636

COEIMHEHN
Hroro no pazaeny 20

Paznen 4. Xumus 1 OKpyskamomas cpeaa

4.1 ﬁZ:lezilT;?H B )KI/ISHE 3 bubimotexa OK
yeopeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41a636
OO1ee KOJIMYECTBO YacoOB 68

10 IporpaMme
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Moayiab «IIkoJbHBLIH YPOK» A1 OO0

Hcnonb30BaHWe BOCHMUTATEIBHBIX BO3MOXHOCTEH OpraHU3allMd ypoKa Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs MPEITOoIaraeT:

1. Tlompepxanwe HHTEpeca K YYCHHIO, K TIPOIECCY IIO3HAHWS, AKTHBHU3AIMH MO3HABATCILHOMN
JCSATEILHOCTH 00YYarOIIUXC.

2. Bocrnuranue co3HaTenbHOW JUCIHMIUIMHBI (YMEHHE YUYUTENsl I0Ka3aThb BAaXXHOCTH Y4eOHO-
MMO3HABATEIBHOM JICITEILHOCTH, Y4COHON M TPYIOBOU JMCIIMILINHBI).

3. @opMmHpOBaHUE YMEHHI M HABBIKOB OPTaHU3AIMH YYAIIUMHUCS CBOEH JESATEILHOCTH (OpraHu3aIus
CaMOCTOSITEJIbHOM pa0OThl yYalIuXcs, COOJIOJCHHUE TEXHUKH OCE30IaCHOCTH M TUTHCHHYCCKUX IPABHUJI,
CBSI3aHHBIX C OCAHKOW W OpraHu3amuel pabodero MecTa).

4. BocnuraHue KyJIbTypbl OOLICHHS (OpraHu3anus OOIICHUS Ha YpOKe, (OPMHUPOBAHHUS yUHUTEICM
YMEHHH CIymIaTh, BBICKA3bIBATh U apTyMEHTUPOBATh CBOE MHEHUE).

5. dopMupOBaHUE U PAa3BUTHE OICHOYHBIX YMEHUH (KOMMEHTHPOBAHUE OIICHOK YYHUTEJICM,
00CYXJICHUE OIEHOK C YYaIlUMUCs, KOJUICKTUBHOE OIEHUBAHUE, B3aUMOIIPOBEPKA M OIEHUBAHUE JIPYT ApPYyTa
yUaITIMHUCS).

6. Bocnuranwe ryMaHHOCTH (XapaKTep OTHOIICHUH «yUYUTENIb — YYCHUK», PETYJIMPOBAHUE yUUTEIIEM
OTHOIICHUN MEKIY YUaIIUMHUCS).

HpenMeT Peanuzanus IMporpaMmsbl BOCITMTAHUS

Xumus Bocnuranue rpax1aHCTBEHHOCTH, TATPUOTU3MA.

Hcnonp3oBanue 00raToro HCTOPUUECKOr0, KPAeBEAUECKOro COJepKaHUs
XMMHYECKOro 0oOpa3oBaHMs, 3HAKOMCTBO C JKHM3HbIO BBIJAIOLIMXCS
OTEUYECTBEHHBIX YYEHBIX-XMMHUKOB, SIBUBLIMX IPUMEPBI I'PAXKIaHCKOIO
CIly’)KEHMsI, MCIOJIHEHHMs] NaTPUOTHYECKOro JI0Jira, CHOCOOCTBYIOT
BOCIIMTAHMIO YBAXKEHUS K TE€POUUYECKOMY IPOLUIOMY M HACTOSLIEMY
Hamero OteuecTBa, (POPMUPOBAHUIO MPEACTABIECHUN O Pa3BUTUHU HAyKU
XMMHUU U XMMUYECKHX MPOU3BOACTB B Poccun, 00 UX posin U 3HaYEHUH B
YKU3HH OOIIIECTBA M TOCY/IapCTBA.




		2023-09-01T12:51:43+0500
	Соколова Роза Раесовна




