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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma o XMMHUU Ha YpPOBHE OCHOBHOTO OOINEro OOpa30BaHMsS COCTaBJIEHA Ha
OCHOBE TpEeOOBaHMWU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHON MPOTrpamMMBI
OCHOBHOTO o0mmero oopasoBanus, npeacraBieHHBIX B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl pabodeil mporpaMMbl BOCIUTAHUS U C Y4ETOM KOHIIEHIUU TPETOJaBaHUs
y4eOHOTro mpenMera « XuMus» B 00pa3oBaTelbHbIX opranu3aiusix Poccuiickoit deneparuu.

[Iporpamma no xumuu Aa€T MpEJCTaBICHUE O LENAX, 0OIIe cTpaTeruu oO0ydeHus,
BOCIIUTAHUSI U PAa3BUTHUSL OOYUYAIOIIUXCS CPEICTBAMU Y4e€OHOTO MpeaMeTa, yCTaHABIMBAET
o0s13aTeIbHOE TIPEIMETHOE COJIep KaHue, MpeayCcMaTpUBaAET paclpeiesICHHE ero Mo Kjiaccam
U CTPYKTYpUpPOBaHHME [0 pazdeliaM M TeMaM IMpOorpaMMbl IO XHUMHUH, OMpPEAeseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XapPaKTEPUCTUKU COAEPKaHUS, PEKOMEHIYyEMYIO
MOCJIE0BATENBHOCTh U3YUYCHHSI XUMUU C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKU y4eOHOT0 MPOoIlecca, BO3PACTHBIX 0COOCHHOCTEH 00yUYaromInuXCsl, ONPEALIIsIeT
BO3MOXXHOCTH TIpEIMeTa JIJIsl pean3alii TPeOOBaHMUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTelpbHON TIpOorpaMMBbl Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHHs, a TakKkKe
TpeOOBaHMI K pe3ysibTaTaM OOy4YeHHsS XMMHUU Ha YPOBHE Ilelied HM3ydeHHUs MpeaMmeTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYaIOIIErocs IO OCBOCHUIO
y4eOHOTr 0 coJiepKaHusl.

3HaHUE XUMHH CITY>KUT OCHOBOM JJIs1 (HOPMUPOBAHUS MUPOBO33PEHHUS 00yJaroerocs,
€ro MpeJICTaBICHUN 0 MaTEePUATIBLHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE
XUMHUEH TPEACTABICHUS O B3aWMOIIPEBPAIICHUSIX YHEPTUU W 00 HBOJIOIMU BEIIECTB B
MPUPOJIE, O MYTAX PEIICHUS TII00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YETOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUINEBOM U SKOJOTMYECKOM Oe30macHOCTH, MpodiiemM
31paBOOXPAHEHUSI.

N3ydyenne XuMuU: CIIOCOOCTBYET peaiu3alliid BO3MOXKHOCTEH JJIsi CaMOpPa3BHUTHS U
(dbopMHpOBaHUs KYJIbTYpPbl JUYHOCTH, €€ 0o0mel u (yHKIIMOHAIBLHON TPaMOTHOCTH; BHOCUT
BKJIaJl B (DOPMUPOBAHKME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroniuxcsi, HaBbIKOB
X CaMOCTOSITEIbHON y4eOHOU JEsITeIhbHOCTH, DKCIEPUMEHTAIBHBIX U HCCIEI0BATEIBCKUX
YMEHUM, HEOOXOJMMBIX KaK B TIIOBCEAHEBHOW KHU3HU, TaKk U B MNPodEecCHOHAIBHOM

ACATCIIPHOCTH, 3HAKOMHT CO CHCI.[PI(l)PIKOfI HAaYYHOI'O MBINUICHUSA, 3aKJIaAbIBACT OCHOBBI



LEJOCTHOTO B3IVISIIA HA €IUHCTBO MPUPOJABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTAIllOM
B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOH T'PAMOTHOCTU OOYYarOUIUXCSA; CHOCOOCTBYET
(OpMUPOBaHHUIO [IEHHOCTHOIO OTHOIIEHHUSI K €CTECTBEHHO-HAYUYHbIM 3HAHUAM, K NIPUPOAE, K
YeJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHYECKOE 00pa3oBaHuEe 00ydarolIuXxcsl.

JlanHble HampaBiaeHUss B OOY4YEHMM XUMHUU OOECIEYMBAIOTCS  CHEIU(PUKON
COJIep)KaHUsI Yy4eOHOro MpeaMeTa, KOTOPbIM SBISETCS NEAarorMuyeckd aJanTUpOBaHHBIM
oTpakeHUueM 0a30BOIl HAYKM XMMHH Ha ONPEEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHusl OPUEHTHPOBAH HA OCBOECHUE
O0y4aroUMMHUCSI CUCTEMbl MEPBOHAYAIBHBIX MMOHATHI XWMHH, OCHOB HEOPraHMYECKON
XUMHUH U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MIOHATHA OPraHUYECKON XUMUH.

CtpykTypa colepkaHusi MporpaMmbl IO XUMHHM c(opMHpOoBaHa Ha OCHOBE
CUCTEMHOI0 noaxona K €€ uzydeHnuro. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI IIOHATHHI O
XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBbI MOHATHIA O XUMHUYECKo peakuuu. O0e 3Tu
CUCTEMBI CTPYKTYPHO OPTraHHM30BaHbI IO NMPHUHILMITY IOCIEAOBATEIBHOIO Pa3BUTHSA 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOI'O YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

—Ilepuonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

—y4€HHS O CTPOCHHMM aTOMA U XUMHUYECKOU CBS3H;

—pEeCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIH BEILIECTB B PACTBOPAX.

Teoperndeckre 3HaHMS PAacCMATPUBAKOTCSA HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, pa3BUBAOTCS

NOCIIE0BATENIbHO OT OJHOTO YPOBHS K APYTOMY, BBIIIONHSS (PYHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHUS W BO3MOXKHOCTEN MNPAKTHYECKOTO NPUMEHEHUS M
ITOJIYYEHHS U3Y4aEMBIX BEUIECTB.

OcBoeHue nmporpamMmbl MO0 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOW COCTABISAIOIMIEN HAyYHOM KapTHHBI MUpPAa B JIOTUKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOI'O OTHOUIEHWs K HAy4YHOMY 3HAHUIO M METOJAaM IO3HaHMs B Hayke. M3ydenue
XUMHUH MPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHEe M3YUYCHHBIX YyUEOHBIX MPEIMETOB:
«OKpyKaroINi MAP»,

«buonorus. 5—7 xknacce» U «Pu3uka. 7 Kimacc.

[Tpu n3yyeHn XUMUHU IPOUCXOAUT (HPOPMUPOBAHHME 3HAHUI OCHOB XUMUYECKOW HayKu

Kak 00J1acTH COBPEMCHHOI'O €CTCCTBO3HAHUA, HpaKTquCKOfI JACATCIBHOCTH YCJIIOBCKA U KaK



OJTHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYyphl. 3ajada ydyeOHOro NpelMeTra COCTOWUT B
(bOopMHPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN — Ba)XXHEHIINX (PaKTOB, MOHATUHN, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYINHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
s3bIKa HAyKH, B MPUOOIIEHWH K HAYyYHBIM METOJIaM ITO3HAHWS TPH H3YYCHHUH BEIICCTB U
XUMHYECKUX PEaKInid, B (GOPMHUPOBAHWU W PA3BUTHUU IIO3HABATEIBHBIX YMEHUH W HUX
MPUMEHEHUN B YYEeOHO-TIO3HABATEIBHOM W Y4eOHO-MCCIENOBATEIBLCKON JCSTEIBHOCTH,
OCBOCHHH TPABUJI O€30MaCHOTO OOPAIICHUS C BEIECTBAMH B TIOBCETHEBHOM KU3HM.

[Ipu n3ydeHun XuMUM Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs BaXKHOE 3HAYCHUE
MpUOOpENN TaKUe MeNd, KaK:

— (OpMHpOBAHHWE  UWHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTRY,

CaMOCTOSITEJIbHOMY TPHUHATHIO PEIICHUN, CIOCOOHOM aganTUpoBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSAM YKU3HH,

— HAIPABJICHHOCTh OOYYCHHS Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcsi K
CaMOCTOSITCTILHOM ~ TTO3HABATENBLHON  JCATEIHPHOCTH, HAYYHBIM METOJaM  IIO3HAHWSI,
(hOpMHPYIOITUM MOTHBAIIAIO W PA3BUTHE CTIOCOOHOCTEH K XUMUH;

— o0ecrieyeHue yCIIOBHA, CIIOCOOCTBYIOIINX MPUOOPETCHUIO OOYJArOITUMUCS OIBITa
pa3zHOO0pa3HOM JAeATEeIHbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIU ), UMEIOIUX YHUBEPCATLHOE 3HAYCHHUE JIJIS1 PA3TUYHBIX BUJIOB JACSATEIBHOCTH;

— (hopmupoBaHue o0mIe (PYHKIIMOHATLHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUM OOBSCHATH M OILICHUBATh SIBIICHUA OKPYXKAIOLIEr0 MHpA, UCIONb3YS
3HAHMS W OIBIT, TOJYYCHHBIC TIPU U3YYCHUHM XUMUH, IPUMEHSATh UX TPH PEIICHUH TPOOIIeM
B I[IOBCETHEBHOU KU3HU U TPYILOBOMN AEATEIHLHOCTH;

— ¢opMHpOBaHUE y OOYYaIOMUXCSA TYMaHHCTUYECKUX OTHOIICHUH, ITOHUMAaHHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU IS BRIPAOOTKH 3KOJIOTHUECKH TIEJIECO00Pa3HOTO MTOBEICHHUSI
B OBITY W TPYAOBOU NEATETLHOCTH B IEIAX COXPAHCHHUS CBOETO 3I0POBBSI M OKpYXKArOIIeh
MPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHUS

OOIIIEYeNTOBEYECKUX I[IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpoduis u

HAIIpaBJICHHOCTHU ,ZI&JII)HGI;'IIHGDFO o6yquH;1.



OO61iee 4MCIO 4YacoB, OTBEAEHHBIX UISI M3yYEHUsS XUMHUU Ha YPOBHE OCHOBHOI'O
oOmero odbpa3oBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJem0), B 9
KJ1acce — 68 yacoB (2 yaca B HEZEINIO).

COIAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaIbHbIE XUMHYECKHE TOHATHSA

[Ipenmer xumun. Ponp XuMuM B KU3HU 4YellOBEKa. XMMHS B CUCTEME Hayk. Tena u
BellecTBa. PU3NUYECKHE CBOMCTBA BEIIECTB. ArperarHoe cOCTosHHWE BellecTB. [loHATHE O
METO/Iax MO3HAHUs B XUMUU. YucThle BemecTBa U cMecu. CriocoObl pa3ielieHus: CMece.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE AIEMEHThl. CUMBOJIbI XMMHUYECKHUX 3JIEMEHTOB.
IIpocTeie U ciiokHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass Qopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX OSJEMEHTOB. 3aKOH
ITOCTOSIHCTBA COCTABA BEILIECTB.

OtHocuTenpHasgs aromHass Macca. OTHOCUTENBHAsE MOJIEKYJsIpHas Macca. MaccoBas
JIOJIs1 XUMHAYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Mosb. MomsipHast Macca. B3anMOCBSI3b KOTUYECTBA, MAaCChl U
qHClia CTPYKTYPHBIX €UHUIL BelecTBa. Pacuérel mo ¢popMynamMm XUMHIECKUX COSTUHCHHUIM.

Ou3nuecKne U XMMUYECKUE SIBIICHUS. XMMHUUYECKas peakius U €€ MpU3HAKHU. 3aKOH
COXPAaHEHHUsI MacChl BELIECTB.

Xumnueckue ypaBHeHus. Kiaccudukamuss XUMHYECKMX peakiuil (CoeauHEeHus,
pasioKeHHs, 3aMeIeHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMUYECKON MOCYI0H, MpaBUjiaMHi padoThI B 1a0OpaTOpUu U NpuémMamu
oOpaltieHust ¢ J1abopaTOpHBIM 00OPYAOBAHUEM, U3YUCHHUE U OMUCAHUE (PU3UUECKUX CBOMCTB
00pa3IioB HEOPTraHNUUECKUX BEILIECTB, HAOIIOIeHNE (PU3NUECKUX

(myaBieHuE BOCKA, TasHUE JIbJla, pPACTHUPAHHE caxapa B CTYIKE, KHUICHUE U
KOH/JICHCAI[Usl BOJIbI) U XMMHUYECKUX (FOPEHHE CBEUH, MPOKAIMBAHHWE MEAHON MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOM) SIBJICHHWM, HAONIOACHHE W ONHCAHWE MPU3HAKOB
NPOTEKAHUSI XMMHUYECKUX PEaKUUi (pa3iioKeHUe caxapa, B3auMOJEUCTBUE CEPHON KUCIOTHI
C xJopuzioM Oapusi, paznoxenue ruapokcuna meau (I1) mpu HarpeBaHuu, B3anMoIeHCTBHE
xenesa ¢ pactBopoM conu meau (II), uzydyenne cnocoOOB pa3eneHusi CMecei: ¢ TOMOIIbIO

Martaura, (I)I/I.HBTpOBaHI/Ie, BBIIIAPpUBAHUC, JUCTHUIIIALNS, XpOMaTOFpa(I)I/ISI, ITPOBCACHUC



OYUCTKH TOBAPEHHON CONM, HAOJIOJCHHE U ONMUCAHUE PE3yJIbTaTOB IMPOBEACHUS OIbITA,
WUIFOCTPUPYIOIIETO  3aKOH  COXPAHEHWS  MAacChl, CO3JaHUE MOJEIEH  MOJIEKYII
(1mapocTepKHEBbIX).

BaxHelmne nNpeacTaBUTE/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — 3eMeHT U IMPOCTOE BEMIECTBO.
Haxoxnenue kucimopojga B mpupoje, (U3MUYECKHMe U XUMUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunbl. IIpumenenue kuciopoaa. CrnocoObl TMONMYYEHHS] KHUCIOpOJa B
nabopaTopud ¥ TpOMBINUIEHHOCTH. KpyroBopor kucimopoma B mnpupome. O30H —
AJUTOTPOITHAS MOAU(PUKALINS KUCIOPO/IA.

TeruioBoit >(pPexT XUMHUYECKOW peakiu, TEPMOXUMHUYECKHUE YPaBHEHHUS, JK30- U
SHIOTEPMUYECKUE peakuu. TOIIMBO:

yrojib U MeTaH. 3arps3HeHue BO3/lyXa, YyCUIeHHe TapHUKOBOTo ¢ dexra, pazpyiieHue
030HOBOTO CJIOS1.

Bonmopon — »smemeHT u mpoctoe BeniectBO. HaxoxkleHue BoOmopoaa B MIPUPOIE,
(uzmyeckre 1 XMMUYECKHUE CBOICTBA,

pUMEHEHUE, cocoObl oydeHus. Kuciorel u conmu.

MornsipHbIii 005EM Ta30B. Pacu€Thl IO XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopel. HacklieHHsle u
HEHACBIIIEHHbIE pacTBOpPbL. PacTBOpUMOCTh BewiecTB B Boje. MaccoBast J0Jisl BEIIECTBA B
pactBope. XUMUYECKHE CBOKCTBA BOJAbl. OcHOBaHUS. Poib pacTBOpOB B MPUPOJE U B KU3HU
yesoBeka. KpyroBopoT Bozbl B pupoae. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa U OYUCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuil. Oxcunbl. Knaccudukaims oKCHUIOB:
coiieoOpasyromue (OCHOBHBbIE, KHUCJIOTHBIE, amOTEepHbIE) U  HECOJICOOpa3yIoIIHeE.
Homenknarypa okcunoB. Pu3nyecKue M XHMHYECKHE CBOWCTBA OKCHIOB. Ilomydenme
OKCHJIOB.

OcHoBanusi. Knaccudukanuss ocCHOBaHWN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenkiiarypa ocHoBanui. @u3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lomyueHne
OCHOBAHUM.

Kucnorel. Knaccubukamuss kucnor. Homenkmarypa kucinor. Pusznyueckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psn aktuBHOocTM MetayuioB H. H. bekerosa. Ilomyuenue

KHCIJIOT.



Comu. Howmenkmarypa coneid. @Puznueckue U XHMHUYECKHE CBOWCTBA COJIEH.
[Tonmyuenue conen.

['eHeTnyeckas CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE OIPEIEICHNE COACPKAHMUS KHUCIOpOAa B BO3AyXe, IIOIyYEHHUE,
coOupaHue, paclio3HaBaHUE U U3YUICHHE

CBOMCTB KHUCJIOpOJa, HAOJIIOJEHUE B3aUMOJEHUCTBHS BEIIECTB C KHUCIOPOAOM U
YCJIOBUSI BOBHUKHOBEHUSI M MPEKPAILCHUS TOpeHus (1MoxKapa), 03HAKOMJIEHHE C 00pa3laMu
OKCHJIOB M OIMCAHHUE WX CBOMCTB, MOJIy4eHHE, COOMpPAHHE, PACIIO3HABAHHE M H3YyUCHUE
CBOMCTB Bojiopojia (TopeHue), B3aumoeiictsue Bogopoaa ¢ okcugom menu (II) (BozmoxHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM 1 MOJIb,
UCCIIeIOBAaHNE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3IMYHONM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAacCOBOM JOJIEH PAaCTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOJIbI C METAJJIaMU (HaTpUEM M KaJibllueM) (BO3MOXHO MCHOJIb30BAaHHUE
BHUJICOMATEPUAIIOB), HCCJICIOBAHUE OOpa3l0B HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIIOJIEHNE U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOpaxX KHUCIOT W IEJIOYEH,
u3ydeHue B3aumojaeiicTBus okcujga meau (II) ¢ pacTBopoM cepHON KHUCIOTBI, KUCIOT C
METAJUIAMU, PEAKLINI HEUTPAIU3aL1H, [I0JIyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BHITECCHEHUE
OJIHOTO METajuia APYyruM U3 PacTBOpa COJIM, PELICHHE DKCIEPMMEHTAIBHBIX 3a]a4 110 TEME
«BaxHenune Kiaccbl HEOPraHUYECKUX COCAUHEHUIN.

Iepuoanueckuii 3axkoH u llepuoamuyeckasi cucrema XUMHYECKHUX dJjieMeHTOB /I.
N. MenneneeBa. CrtpoeHne aToMoB. XHUMHYECKAA CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIC PeaKIUU

[lepBble MOMBITKK KJIACCUPUKAIMU XUMHUYECKHX 3jieMeHTOB. [loHsiTHe O rpymmax
CXOJTHBIX 2JIEMEHTOB (IIIEJIOYHBIE U

IIEJIOYHO3EMENIbHBIE METAJIbl, TaJIOr€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbHIC
o0pa3yioT aM(poTepHbIE OKCHUIIBI ¥ TUPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepmogmueckas cucremMa XUMHYECKUX JJIEMEHTOB [l
N. MenneneeBa. Kopotkonepuognas u anuHHONEpuogHass (opmbl I[lepuonnueckoit
cucrembl xumudeckux ainemeHToB JI. . Menneneesa. Ilepuoapl u rpynnel. OuUsndecKuii

CMBICI ITOPAAKOBOI'O HOMEPA, HOMCPOB IICPHUOJa U I'PYIIIIBEI 3JICMCHTA.



Crpoenue aromoB. CocraB aroMHbix siaep. HM3orombl. OnektpoHbl. CrtpoeHue
AJIEKTPOHHBIX 000JI0OYEK aTOMOB IMepBbIX 20 XHUMHUYECKHX 3JIeMeHTOB llepuoguueckoit
cuctemsl /1. 1. MenaeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO AJIEMEHTA IO €ro MOJI0KEHUIO
B Ilepuonnueckou cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHHsS  paguyca aTOMOB  XHMHUYECKHX  3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYNIaM U NEPUOAAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuonnueckold CUCTEMbl XUMHUYECKHX
AJIEMEHTOB JJIs1 Pa3BUTHUS HAYKU U NpakTUKU. [[. 1. MeHneneeB — yu€HbIN U rpaKJaHUH.

Xumudeckass  cBsi3b.  KoBaneHTHass  (monsipHass W HENOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporeccel
OKHUCJICHUS U1 BOCCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3lloB BEIIECTB METAIJIOB U HEMETAIIJIOB, B3aUMOJICUCTBUE THAPOKCHUIA
[IMHKA C pACTBOPAMH KHCJIOT M IIEJIOYEH, IPOBEACHHUE OMBITOB, MITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakiuu  pasJIoXKEHUs,
COCIUHEHUA).

Mescnpeomemmnuie ceasu

Peanuzanus MeEXNpeIMETHBIX CBSI3€M TMpH H3Y4YEHUM XHUMUU B & Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIONIb30BaHMWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
NOHATUN, SABJISIOIIUXCA CHUCTEMHBIMHU IUISl OTIEIBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOT'O
UK.

OO0mue ecTeCTBEHHO-HAY4YHBIE TMOHSTHS: HAay4HbIM (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJu3, CUHTE3, KilaccuduKaius,

MEePUOANYHOCTh, HAONIOJEHUE, SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHHUE.

®usuka: Marepusi, aToOM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHWJ, HU30TOIIbI,
PaAMOAaKTHBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsifl, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKHE BETUYHUHbI, €IMHULIBI U3MEPEHHS, KOCMOC, TIJIaHEThI,
3BE3161, CoHILE.

buonorus: ¢orocunTes, apixanue, onocdepa.



['eorpadus: armocdepa, rugpocdepa, MHUHEpalbl, TOPHBIE MOPOJbI, MOJE3HbIC

HCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.
9 KJIACC

BemecTBo U XMMUYECKAs peaKUMs

[lepuonnueckuit 3akoH. Ilepmogumueckas cucremMa XUMHYECKUX JJIEMEHTOB [l
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTA B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, Kajus, KaJblMs U UX COCAUHECHHN B COOTBETCTBUU C
IIOJIO’KEHUEM 3JIEMEHTOB B [lepruonnyeckoit cucreme u CTpOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIBl XUMHYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKHUX PEHIETOK,
3aBUCUMOCTbh CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKM UM BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUUECKUX BEIIECTB. XUMHUYECKUE CBONCTBA
BEILIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIaCCAM HEOPTAaHUYECKUX COCTMHEHHM, T€HETUYECKAs
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukarumss XUMUYECKUX pPEAKIUN 10 Pa3IMYHbIM TpH3HaKaMm (M0 YUCITY U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY 3P EKTy, MO0 HU3MEHEHUIO
CTENEHE OKHUCIEeHHMS XHMHMYECKHUX DJJEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTaJin3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIINK, TEPMOXUMUUECKHE YPAaBHECHHUS.

[Tonsitue o ckopocTu XuMudeckoil peakiuu. [Torstrue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peaknusix. [lonsaTue o

FOMOT€HHBIX W TeTeporeHHnlXx peakuusax. [lonstue o karanuze. Ilonarue o
XUMHYECKOM paBHOBeCHMU. DaKTOPBI, BIUSAIOIIME HA CKOPOCTh XUMHYECKOW PEAKIHU U
MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, SJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAHOBHUTEIBbHON PEAKIIUU.

CocraBiieHME  YpaBHEHUW  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHMil  C
UCIIOJIb30BaHUEM METO/]1a AIEKTPOHHOr0 OanaHca.

Teopust DNEKTPONUTHYECKONW IUCCOLMALMU. OJEKTPOJUTBI M HEIIEKTPOIMUTHI.
Katuonsl, annonsl. MexaHu3m AUCCOUMAIMN BEUIECTB C PA3IUYHBIMU BUJAMH XUMUYECKON

cBs3u. Ctenenp aucconyanui. CUiibHbBIC U CIa0bIe dJIEKTPOIUTHI.



Peakiiun noHHOro oomMeHa. Y clioBusi MpOTEKaHMs peakiMii MOHHOTO 0OMEHa, MOJIHbIE
U COKpall€HHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOWCTBAa KHUCJIOT, OCHOBAHUW M COJIEH B
CBETE MpPEACTaBICHUN 00 3JIEKTPOIUTHYECKONW auccouuanuu. KayecTBeHHbIE peakluu Ha
noHbIL. [IoHATHE O TUAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJAEISIMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJVIOB W HEMETAIOB (TpaduTa W amMasa), CIOKHBIX BEHIECTB (XJIOpUAA HATPUSA),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM PEAKUMU OT BO3JECHCTBUS Pa3JIUUYHBIX
(bakTopoB, HCCIEIOBAaHUE  DJIEKTPONPOBOAHOCTA  PACTBOPOB  BEHIECTB,  IMpoilecca
JUCCOLIMAIIMK KHUCIIOT, HIENOoYel U colieil (BO3MOXKHO MCIOJIb30BaHUE BUJIEO MATEPHUAIIOB),
NPOBEJICHNE OMBITOB, WLUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEaKIMii MOHHOTO OOMeHa
(oOpazoBanue ocajka, BblAeJeHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, WJUTFOCTPUPYIOIIUX
MIPUMEPBl  OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUA (TOpEeHUEe, PEeakiMu Pas3IoKEHUs,
COCIMHEHUs), PACIO3HABAHME HEOPraHWYECKUX BEUIECTB C TMOMOIIBI0 Kaue€CTBEHHBIX
pEaKUnil HA UOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aa4.

HemeTtasuibl 4 MX COeAMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE
cTeneHu okucieHust. CTpoeHue u

(bU3UYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOreHOB. XHMMHYECKHE CBOMCTBA Ha
npuMepe xJiopa (B3auMoAEeHCTBUE C METaJUIaMU, HEMETAJIAMH, 1IEeJI049aMu). XJI0POBOAOPO.
ConsiHast KucnoTa, XUMHYECKHE CBOMCTBA, IMOJyYEHUE, NMpUMeEHeHue. JleiicTBue xiopa u
XJIOPOBOJOPOZAa HA OpPraHvM3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U MX HAXOXKIEHHUE B
MpUpOoE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCoOO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U Ppuznueckrue CBOMCTBA MPOCTHIX BEIIECTB —
KUCJIOpO/Ia W Cepbl. AJUIOTPONHBbIE MOAUPUKAIMU KUCIOPOJa U Ccepbl. XHUMHUYECKHUE
cBoricTBa cepbl. CepoBoIOpOI, CTpocHUE, (DH3NYEeCKUe U XUMHUYECKUEe CBOMCTBA. OKCHIBI
Cepbl KaK TMPEACTAaBUTENN KHUCIOTHBIX OKcHUIoB. CepHas KuCIOTa, (QU3NYECKUE W
XUMHUYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENS Kiacca KUCIOT U Clenu(uuecKue).
XUMHUYECKHE PEeaKINH, JIeKaIMe B OCHOBE MPOMBIIUICHHOTO CIoco0a MONyYeHHs] CEpHOMN
KHUcIIOThI. [IpuMeHnenne cepHoil kucioTel. Coau CEepHOM KUCIOTHI, KAUECTBEHHAS PEAKIIUs Ha

cynbdar-uoH. Haxoxaenue cepol u eé



COCIMHEHUN B MNOpUpPOAE. XHMHUYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpeasl
COEIMHEHUSAMHU Cephl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro
IPENOTBPALLICHHUS.

OO6mast xapakTepucTuka 35eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, pacHpoCTpaHEHHE B MNpPHUpPOAE, (DU3MUYECKUE U
XuMH4Yeckue cBoiicTBa. KpyroBopor aszora B mpupome. AMMHAK, ero (usuueckue u
XMMHYECKHUE CBOWCTBA, MONlyueHHe W mpuMeHeHue. Conu aMMOHHSA, MX (PU3UYECKHE U
XUMHUYECKUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakiusl Ha MOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MoinydeHue, Gpu3nueckue u XMMHUYECKrue CBOMCTBa (001Iue Kak MpeacTaBUTeNs
KJ1acca KHUCIIOT U crienuduueckue). Mcnonb3oBaHue HUTPATOB U COJEH aMMOHUSI B KaUueCTBE
MUHEPATBHBIX yI0OpeHU. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH CPeibl COCTUHEHUSIMHU
azota (KUCJIOTHBIE JOXIW, 3arpsi3HEHHE BO3Ayxa, NOouBbl U BogoémoB). Docdop,
ajuioTponHeie Monudukaruu dochopa, duzMUecKHMe U XUMHUUYECKHE CBoWcTBa. OKcua
dbocdhopa (V) u dochopnas kucnora, Gpunyeckrue U XUMHUYECKUE CBOMCTBA, MOTYUYCHHE.
Hcnonb3oBanue (pochaToB B KaU€CTBE MUHEPATIBbHBIX YI00PEHHIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIE  CTENEHHW  OKHUCICHHUS.  YIJIEepoJ,  auIOTpPONHbIe  MOJAM(UKAIINY,
pacnpocTpaHeHHe B Hpupoje, (U3NYeCKHe W XUMHYECKHE CBOWCTBA. AJcopOuus.
KpyroBopor yrnepona B mpupoae. Okcuisl yriepoja, UX (pU3MUECKHME U XUMHUYECKHE
CBOMCTBA, JIEWCTBHE HA XUBBIE OPraHU3MBbI, IOJIYYEHUE U INPUMEHEHHE. DKOJIOTHMUYECKUE
npobsieMbl, CBsi3aHHbIe ¢ okcuuoMm yriepoaa (IV), rumoreza rio0ambHOTO MOTEIUICHUS
KJIUMaTa, MNapHUKOBBIA 3¢ @dexT. VYrompbHas kuciaora u €€ conm, uX (QU3NYECKUe U
XUMHUYECKUE CBOMCTBA, MOJIydeHUE U npuMeHeHue. KaduecTBeHHas peakuusi Ha KapOOHAt-
noHsl. Mcnonbs3oBaHnue kapOOHATOB B OBITY, MEIULMHE, MPOMBILIIEHHOCTH M CEIbCKOM
XO35ICTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COEIUHEHHUAX
yriaepoga (MeTaH, 3TaH, ATWIEH, AalEeTWIEH, 3TaHOJ, IJIULEPHH, YKCyCHas KHUCJIOTa).
[IpuponHble MCTOUYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HEPTH), MPOAYKTHI HX
nepepaboTku (OCH3UH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [loHATHE O OMOJIOTHYECKH
BaXXHBIX BEILECTBAX: JKUpaX, O€NKax, YIrJIeBOoJax — U HUX pOJIU B JKU3HH YEJIOBEKA.

MaTepI/IaJ'IBHOC CANHCTBO OPIraHUYCCKUX U HCOPIraHNICCKUX COGHHHGHHﬁ.



Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, MOJyYCHHE U IMPUMEHEHUE.
Coeaunenust kpeMHusi B mnpupoge. O6mme npeacrtaBieHuss o6 okcuzae kpemuus (IV) u
KpeMHueBor kuciore. CHUIUKAaTBl, WX MCHOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxxneilmue cTpouTenbHble MaTepuaibl: KEpaMHUKa, CTEKIIO, IIEMEHT, OE€TOH, *KeIe300€TOH.
[IpoGsiemMbl ©€30MACHOTO UCIONB30BAHUSL CTPOUTENBHBIX MaTEpUaAJOB B IOBCEIHEBHOM
AKU3HHU.

Xumuueckuii IKcnepumenm:

M3ydyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISHOM  KHCJIOTHI,
MPOBEICHUE KAYeCTBEHHBIX PEAKIMA Ha XJIOPUI-MOHBI M HAONIOJCHHE MPU3HAKOB HX
NPOTEKAHMSI, OMBITHI, OTpaXKaIue (HU3NUECKUEe U XMMUYECKHUE CBOWMCTBA TajOreHOB U MX
COEIMHEHUN (BO3MOXKHO HMCIOJIb30BaHUE BUIECOMATEPUATIOB), O3HAKOMJICHHE C OOpa3liaMu
XJIOpUJIOB (TaJOreHUI0B), O3HAKOMJIEHHE ¢ oOpa3lamMu cepbl U €€ COEeINUHEHUSIMU
(BO3MOXKHO HCIIOJIb30BAaHWE BHJACOMAaTEpPHaAIOB), HaOIIOJIEHUE Tpollecca OOYIJIUBaHUS
caxapa MOJ JIWCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YyUYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBIC€HHON CEPHON KHUCIOTHI, IPOBEJECHNE KAUYECTBEHHON peaKIMu Ha CyJbdaT-
WOH Y HaOJI0JICHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIIEHUE C (DU3NUYECKUMU CBOMCTBAMU
azota, (Gochopa uW wuX coeauHEHWH (BO3MOXKHO HCIIONH30BAHUE BHUIECOMATEPUATIOB),
oOpasmnamu a30THBIX M (HOcOPHBIX yI0OpeHUH, ToIydyeHne, COOUpaHnue, paclo3HaBaHUe U
M3yYCHHUE CBOWCTB aMMHaKa, MPOBEACHUE KAUYECTBEHHBIX pEaKUUii HA HOH aMMOHHUS U
dbocdaT-moH U U3ydeHUe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHUCIOTBHl C MeAbl0 (BO3MOXKHO HCIIOJNIb30BAHUE BUACOMATEPUATIOB), H3YyUCHHE
MOJENe KpUCTAUIMYECKUX PEmETOK anMasza, rpadurta, ¢yiuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM aJCOpPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTUBOra3a, MojiydeHue, coOMpaHue, pacrno3HaBaHUE M HU3YUYEHHE CBOMCTB YIJIEKHCIIOTO
raza, NMpPOBEJCHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT W CUJIMKAT-UOHBI M H3y4YCHUE
MIPU3HAKOB UX MPOTEKAHUsI, 03HAKOMJIEHUE C MPOIYKIIMEH CHIMKATHOW MPOMBIIUICHHOCTH,
pelieHre SKCIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHellne HeMeTalIbl U UX COSTUHECHUS».

MeTtaJuibl U MX COeIMHEHUSA

OO0miast xapakTepUCTHKAa XUMHUYECKHUX D3JIEMEHTOB — METAJUIOB Ha OCHOBAHMM HX
nonoxxeHnus B llepumommueckoin cucrteMe xumuueckux sneMmeHTtoB [[. WM. MeHnneneeBa wu
ctpoeHusi aromoB. CTpoeHue wmeTauioB. Meramnuyeckass CBA3b W MeETaJuIMYecKas

KpHUCTAJUTNYECKAs pEeIETKA. DINEKTPOXUMUUECKUIN PALl HAIPSKEHUA MeTaioB. dusnyeckue



U XMMUYECKHE CBOMCTBa MeTamioB. OO0mue crnocoObl nomydeHus: metamioB. [lonarue o
KOpPpPO3UU METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YYT'yH,
JIOpAIOMUHUMN, OpOH3a) U UX MPUMEHEHNE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[[lenounbie MeTauibl: MoJIOKeHUE B Ileproanveckoil CUCTEME XMMHUYECKUX
anemenToB /1. 1. MenzaeneeBa, CTpoOeHHE UX aTOMOB, HAaXOKJICHHUE B npuponae. Pusnyeckue
Y XMMUYECKHE CBOMCTBaA (Ha mpumepe HATpust U Kanus). OKCUAbl U TUAPOKCHUIBI HATPUS U
kanus. [[ppuMeHeHne men0YHbIX METAIUIOB U UX COCAUHECHUM.

[IlenoyHO3EeMeNbHBIE METAJUIBI MarHUd M KaJIbIUM: MoJjiokeHue B I[lepuognueckon
cucremMe xumudeckux 3neMmeHToB 1. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE B
npupoje. Pu3ndyecKkue U XMMUYECKHE CBOMCTBA MATHUS U KaJIbLIMSI.

Baxneitmue coenuHeHuss Kaiublus (OKCHI, THAPOKCHI, coiin). JKECTKOCTh BOJBI H
CIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B llepuoanyeckoil cucTeEME XUMHUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa, CTpOCHHE aroMa, HaXxOXKIACHHE B Ipupone. PHU3NYECKUE U XUMUYECKUE
CBOMCTBa amtOMUHMS. AM(OTEepHbIE CBOMCTBA OKCHJIA U TUJPOKCUA ATIOMUHUS.

Kenezo: mnonoxenne B Ilepuoandeckorl CcHUCTEME XHMUYECKHUX 3JEMEHTOB JI.
N. MenneneeBa, CTpoeHHe aToMa,

HaxoxJeHue B mnpupoae. Ouznueckne U XUMHYECKHE CBOMCTBa »kene3a. OKCUIbI,
ruapokcusl u conu xkenesa (1) u sxenesa (III), ux coctas, cBOWCTBA U MONYUYEHHE.

Xumuueckuii 3Kcnepumenm:

O3HaKoOMJIEHHE ¢ 00pasllaMi METAJJIOB U CIUIaBOB, MX (U3MUYECKMMHU CBOMCTBaMH,
M3y4YCHUE PE3YJIbTATOB KOPPO3UH METAIIIIOB (BO3MOXKHO UCITOIb30BaHUE BUACOMATEPHATIOB),
O0COOCHHOCTEM B3aMMOICHUCTBUS OKCHJIA KAJIBIUSI U HATPHUS C BOJIOU

(BO3MOKHO UCIIOJIb30BAHUE BHUJIEOMATEPUATIOB), HUCCIEAOBAHUE CBOMCTB MKECTKOM
BOJbI, TMpollecca TOpeHust kKejae3a B KUCIOpole  (BOSMOXKHO  HMCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), MPU3HAKOB NPOTEKAHUSI KAYECTBEHHBIX PEAKIUA HAa WOHBI: MarHus,
KaJIBITUS, aTlOMUHUS, HHKA, xere3a (II) u sxenesa (III), memu (I1), HaGmromeHNE U ONIMCAHKE
MPOILIECCOB OKpAIlIMBaHUSA IUIAMEHU HMOHAMHU HATpUsl, Kalud MW Kaiblus (BO3MOXHO
UCIIOJIb30BaHUE BHUICOMATEPUAIOB), HCCIENOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHIA
ATIOMUHHS M THUIPOKCHIA ULHMHKA, PELIICHUE JKCIHEPUMEHTAJIbHBIX 3a4a4 I10 TEMe
«BaxHeiilne METaIbl U UX COCTMHEHUS.

XuMHS U OKPYKAKOIIAS cpeAa



BemectBa u Marepuansl B NOBCEIHEBHOW JKM3HM 4eloBeka. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB U XUMUYECKUX peaKLui

B ObITy. [lepBast moMoIb IPY XMMUYECKHUX 0KOTax U OTPABICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpyXkaroled cpeabl (mpenenbHas — JOIMyCTUMAas
KOHIIeHTpa1us Bemiects, ganee — [1JIK). Posib Xxumuu B penieHuu 3KOI0THUECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHHE O0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHbBIE
MaTepualbl).

Mesicnpeomemmnuie ceazu

Peanuzamust MexnpeaMeTHbIX CBs3€M P HM3y4eHMM XUMHUH B 9 Kiacce
OCYILIECTBIISIETCS] Yepe3 UCIIO0JIb30BAHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
HOHATUHN, SIBISIFOIIUXCS CUCTEMHBIMM JUISL OTIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmuMe ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAYYHBIM (DAaKT, TMIOTE3a, 3aKOH, TEOpHS,
aHalM3, CHUHTE3, KiIaccupuKauusg, T[EePUOAUYHOCTh, HAONIIOJEHHE, OSKCIEPHUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJENb, SBJIEHHWE, NAapHUKOBBIA 3(P(EKT, TEXHOIOrus,
MaTepHuaIbl.

®dusnka: Marepus, aToM, 3JIEKTPOH, MNPOTOH, HEHUTPOH, WOH, HYKJIHWJ, HW30TOIIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKU 3apsl, IPOBOJHUKH, TOIYNPOBOJHMKH,
IUBJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTaUIMYECKass PpEHIETKa, CIUIaBbl, (PU3NUYECKUE BEINYUHBI,
€IMHUIIBI U3MEPEHMSI, KOCMUUECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, CONHIIE.

buonorusi: porocunTes, AbixaHue, buocdepa, s3KkocucTeMa, MUHEpaJIbHbIE Y100peHus,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPaNbl, TOPHBIE MOPOJIbI, IOJE3HBIE

HCKOIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMUHOCTHBLIE PE3YJIBTATHI
JIngHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs

JOCTUTAalOTCA B XOAC 06y‘1€HI/I$I XM B CJIUHCTBC y‘—IC6HOﬁ U BOCIHUTATEILHOM



NEATETbHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMM POCCUHMCKUMHU COLIMOKYJIBTYPHBIMHA M
JTyXOBHO-HPABCTBEHHBIMHM I[EHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWIaMU U HOpPMamu
MOBE/ICHHUSI U CIIOCOOCTBYIOT IPOILIECCAM CaMOIO3HAHHUS, CaMOPA3BUTHSA U COLUAIU3ALNU
00y4arommxcs.

JIn4HOCTHBIE PE3YyJbTAThl OTPAXKAIOT FTOTOBHOCTh OOYYAIOUIUXCSl PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMN U PaCUIMPEHUE ONbITA JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY H
HAy4YHOMY HACJIEIUIO, TIOHUMAHUS 3HAYEHUS XMMHYECKOM HAayKU B JKM3HH COBPEMEHHOIO
00I1eCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(GOPMAIIHEH O MEPEIOBBIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOM M OT€UECTBEHHON XHMUMH,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U 0OIIECTBA;

2) TPAKIAHCKOT0 BOCIIUTAHUSI:

MPEACTABICHUS O COLMAIIBLHBIX HOpPMaxX MU MpaBWIaX MEXIMYHOCTHBIX OTHOIICHHWM B
KOJUIEKTUBE, KOMMYHHMKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOHM, Yy4yeOHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM U JAPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONM COBMECTHOW JIEATENHOCTH TPH BHITIOJIHEHUH Y4YEOHBIX, IMO3HABATEIBHBIX
3a/lay, BBIMOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOCKTOB,
CTpEMJICHUS K B3aMMOIOHMMAHHMIO M B3aMMOIIOMOIIM B TMPOIECcce ITOM ydeOHOM
NEATENbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEAECHUE U MOCTYINKH CBOMX TOBAPHILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMS ;

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XHMHUYECKOW peakivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIIOLIME OCHOBY JJIsI
MOHUMAHUSI CYIIHOCTA HAy4YHOW KAPTUHBI MHUpPA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHMMOCBS3SX UYEIOBEKA C MPUPOIAHON Cpenou, O
pOJIM XMMUU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEN; NMTO3HABATEIbHBIE MOTHUBBI, HAITPABJICHHbIE
Ha TOJIyYeHHE HOBBIX 3HAHUM MO XMMHH, HEOOXOIUMBIE M OOBSCHEHUs HAOJI0aeMbIX
MPOLIECCOB U SIBJICHUH, MMO3HABATEIHHOM, WH(GOPMAIIMOHHON M YUTATEIbCKON KYyJIbTYpHI, B
TOM YHCJI€ HABBIKOB CaMOCTOSITEJIBHOM pabOThl C Yy4eOHBIMM TEKCTAMHU, CIPaBOYHON

J'IPITGp&TypOfI, AOCTYIMIHBIMU TEXHUYCCKHUMHA CPCACTBaAMU I/IH(bopMaHI/IOHHBIX TCXHOJ’IOFI/II\/'I;



MHTEpeC K OOYYEHHIO U MTO3HAHUIO, JTF0O03HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K

caMo00pa30BaHUIO, TPOECKTHOW U MCCIIEOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAIPaBJIECHHOCTH U YPOBHS O0yU€HHUS B TalbHEUIIIEM;

4) popMupoBaHHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pOBBIO,
YCTAaHOBKH Ha 3J0pOBBIM 00pa3 KWU3HU, OCO3HAHWE MOCIICJICTBUA W HEMPUATHE BPETHBIX
MPUBBIUCK (YIOTPEOJIICHUS aJIKOTOJIsSI, HAPKOTUKOB, KYPEHHS ), HEOOXOTUMOCTH COOJTIOICHHSI
mpaBuI OE30MACHOCTH MPHU OOPAIIEHUN C XUMUYECKUMH BEIIECTBAMU B OBITY W peabHOM
KU3HU;

5) TpyA0BOr0 BOCIIUTAHUS:

WHTEpPEC K TMPAKTUUYECKOMY H3YUYECHHMIO Mpodeccuil W Tpyla pa3iudyHOTO poja,
YBAXEHHUE K TPYAy M pe3yibTaraM TPYAOBOW JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
MIPUMEHEHUSI TPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBIOOP WMHAMBUIYATHHOMN
TPaEeKTOPUU MPOAOJIKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX MHTEPECOB U CIOCOOHOCTHU
K XUMHUHU, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, ycHemHou npodecCuoHaIbHOMN
NEATETbHOCTA M Pa3BUTUA HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJalTUpPOBATHCS B
npodeccruonansHOM Cpene;

6) 3K0JI0rM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIeJIECO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHUKY >KH3HU Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHKE IIEHHOCTH 3/J0POBOT0 U O6e30macHoro odopasa
KU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MUECKOMY U TCUXUYECKOMY
310pOBbIO, OCO3HAHUE IIEHHOCTHU COOJIIO/IEHUS NTPpaBUil 0€30MacHOro MOBEAEHUS MpU padoTe
C BEIIECTBaMHU, a TAK)KE B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydyaeMble MPU U3YUYECHUU XUMHH, IS PEIICHUs
3a1a4, CBS3aHHBIX C OKpYXKAIOWIEW NPUPOJHOM CpPENoM, ISl IOBBIIIEHUS YPOBHS
AKOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS TJIO0ATBHOTO XapaKTepa IKOJIOTHUECKUX MpodiieM U
MyTel HMX PEIICHUs MOCPEACTBOM METOJOB XHUMHH, SKOJOTMYECKOIO0 MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B ITIO3HABATEILHOM, KOMMYHUKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI



B coctaBe meTtampeaMeTHBIX pe3yiIbTaTOB BBIACISIOT 3HAYMMBbIE J1 (hOpMUPOBAHUS
MHUPOBO33PEHHUSI OOIIEHAyYHbIC TIOHATHUS (3aKOH, TEOpHUs, IPHUHILMUI, THUIOTe3a, (akT,
CHUCTEMa, TPOIIECC, DKCIEPUMEHT U JIPYyroe.), KOTOpbI€ HCIOJIB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX NpEeAMETax W TMO3BOJSIOT HAa OCHOBE 3HAHUW W3 3TUX MNPEIMETOB
dbopmMupoBaTh MPEJCTABICHUE O IEIOCTHOM HAy4YHOM KapTHHE MUpa, U YHUBEPCAJIbHbBIC
yueOHble JIeMcTBUSI (MO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIEC), KOTOPHIE
oOecrnieunBalOT (HOPMUPOBAHHME TOTOBHOCTH K CaMOCTOATEIIbHOMY IUIAHHUPOBAHUIO U
OCYIIECTBIICHUIO YISOHOM ESITCIHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble Jilornyeckue AeHCTBUS:

YMEHHUSI HCTIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHWM 3HAHWU:
pacKpbIBaTh CMBICT XHUMHUYECKHUX TIOHATHM (BBIACIATH HX XapaKTepHbIC TMPHU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTMMH TOHATUSMH), HUCIOJIB30BaTh TOHATHS JJIs
OOBSCHEHUS OTAENbHBIX (PAKTOB U SIBJICHUN, BBHIOMpPATh OCHOBAHUSI W KPUTEPUU IS
KJIacCU(UKAIIMA XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMi, YCTaHABIUBATH IPUIUHHO-
CJIEICTBEHHBIC CBSI3U MEXJY OOBEKTaMHM H3YyYE€HHS, CTPOUTH JIOTMYECKHUE PACCYKICHUS
(MHAYKTUBHBIE, IEYKTUBHBIE, 10 AaHAJIOT'UH), 1€J1aTh BHIBOJIbI U 3aKIIOUCHHUS;

YMEHHE TIPUMEHATH B  TIPOIECCE TMO3HAHUA  TMOHATUS  (MpEeAMETHbIE U
MeTanpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MCIOJIb3yeMble B XHMHH,
peoOpa3oBbIBATh IIMPOKO IIPUMEHSIEMbIE B XHMHH MOJEIbHBIC NIPEACTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJI 2JIEMEHTA), XuMuuyeckass ¢opmysia U ypaBHCHHE XUMHUUYECKOM
peakiuu — MpU pPEIICHUH Yy4eOHO-TO3HABATEIbHBIX 3a7ad, C Y4ETOM OSTHUX MOJCIIBHBIX
MPEICTABICHUN BBISBIATh M XapaKTEPU30BATh CYHIECTBEHHBIC MPU3HAKU H3y4a€MbIX
OOBEKTOB — XHMHYECKMX BEHIECTB M XHUMHUYECKUX pEaKIui, BBIABIATh OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3M M TMPOTHUBOPEYUS B H3Y4AEMBIX
rpolueccax v SIBICHUSX.

ba3oBble uccienoBarebCcKue JeHCTBUS.

YMEHHUE UCIIOJIB30BaTh MTOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MMO3HAHUS, A
TaKX€ B Ka4eCTBE OCHOBBI i1 (DOPMHUPOBAHUS THIIOTE3bl IO IMPOBEPKE IMPABWIHBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

MpUOOPETEHHE OIbITA MO IJIAHUPOBAHUIO, OPTraHU3aAIlMA U TIPOBEACHUIO YICHUUYECKUX

9KCIICPUMCHTOB, YMCHHC Ha6JIIOJIaTB 3a XO0AO0M IIponecca, CaMOCTOATCIILHO ITPOTHO3UPOBATH



€ro pe3ynbrar, (popMyJIHpOBaTH OOOOLIEHUS U BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
OIIbITa, UCCIIEIOBAHUS, COCTABIISITH OTYET O MPOJIeTIaHHOM padoTe.

Pabora ¢ unpopmanmei:

YMEHUE BBIOMpaTh, AHAIM3UPOBATH U HHTEPHPETUPOBATH UHPOPMAIIUIO PA3TUUYHBIX
BUJIOB U (pOpM IPEACTABICHHUS, MMOTYYAEMYIO U3 PA3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJsipHAs
JUTEpaTypa XUMHUYECKOTO COAEpP)KaHUs, CHOpaBOYHbBIE IocoOus, pecypcbl HHTEpHeETa),
KPUTHYECKH OILICHUBATH MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMAILINIO;

yMEHUE TPUMEHATHh pa3IUYHbIC METOJbI U 3alpochl TMPU TIOUCKE U OTOOpe
uH(pOpPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX MJIsi BBIMOJIHEHHUS Y4EOHBIX U
MO3HABATEIbHBIX 3a/lay  ONpEAENAEHHOrO0 THIA, NPUOOpPETEeHHE OIbiTa B  00JacTH
UCTIONIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIQJICHUE KYJIbTYpOU
aKTUBHOT'O HCIIOJNIb30BAHUS PA3IUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBIOUPATH
onTUMaIbHYyI0 opMy mpeacTaBieHus HHHOPMALIUK U

WUTIOCTPUPOBATh PEIIaeMbI€ 3aJa4l HECIOKHBIMA CXEMAaMHU, AMarpaMMaMu, IpyruMu
dhopmamu rpadUku U UX KOMOUHAIUSIMU;

YMEHHUE UCIOJIb30BaTh U aHAJM3HPOBATh B MpoLECCe YUeOHON U MCCIEeN0BATEIbCKON
JEATENBHOCTH WHGOPMAIMIO O BIUSHUW TPOMBIIUICHHOCTH, CEIhCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIIEH MPUPOJHOM CpEbl.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbI€e 1eCTBHS:

yMEHUSl 3aJaBaTh BONPOCHI (B XOJie¢ Auaiiora W (WJId) JUCKYCCHHM) TIO CYIIECTBY
oOcyxaeMoi Tembl, (OPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
NPEIOKEHHOM 3aa4H;

YMEHUS TMPEACTABIATh MOJYYEHHbIE PEe3yIbTaThl MMO3HABATEIBHOU NIE€SITEHOCTH B
YCTHBIX W THUCBMEHHBIX TEKCTaX; JenaTh MPE3CHTALMI0 Pe3yJIbTaTOB BBIMOJIHEHUS
XUMUYECKOT0 JKCIepUMeHTa (71a00opaTopHOro OmbITa, Ja0OpaTOpHOMl paboThl MO
MCCJIEIOBAaHHUIO CBOMCTB BEUIECTB, yUEOHOT O MPOEKTA);

YMEHUS Y4EOHOI0 COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIbHON
U UCCIIEJIOBATEIbCKON JEATEIbHOCTH MPHU PEIICHWHU BO3HMUKAIOMIMX MpPOOJieM Ha OCHOBE
yuéra OOHIMX HMHTEPECOB M COIJIACOBaHUS NO3UIUN (00CYyXkAeHUS, OOMEH MHEHMSIMH,
«MO3TOBBIE IITYPMbI», KOOPJIWHAILINS COBMECTHBIX NEHUCTBUH, OMpPENEIICHHE KPUTEPUEB IO
OLICHKE KayeCTBa BHITIOJIHEHHON PabOThI U JPYTHE).

PeryJIHTl/IBHLle YHUBEPCAJIBHBLIC yqeﬁnble IleﬁCTBHH:



YMEHHE  CaMOCTOSITEIbHO  OMNpENENsATh  LEIU  AEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATbH M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NeSATeTbHOCTh, BbIOMpaTh HaubOojee dSPGEeKTUBHBIE CIOCOOBI pEIICHHS YYEOHBIX U
MO3HABATEBHBIX 3a/1a4, CAMOCTOSITENBHO COCTABISATh WM KOPPEKTUPOBATH MPEIT0KEHHBIN
QITOPUTM JIEMCTBUI NIPU BBINOJHEHUU 3aJaHUl C Y4ETOM MOJYy4YEHHUsS HOBBIX 3HAHHUI 00
U3y4aeMbIX OOBEKTaxX — BELIECTBAX M PEAKLUAX, OLEHUBATH COOTBETCTBUE IOJTYYEHHOIO
pe3ynbTata 3adBJICHHOM UENH, YMEHUE HCIOJIb30BaTh W AaHAJU3UPOBATh KOHTEKCTHI,
MpeiaraeéMbie B yCIIOBUH 3aJJaHUM.

INPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPe3yNbTaTOB IO OCBOCHUIO 00A3aTEIBHOIO COACpPKAHUS,
YCTaHOBIICHHOTO JaHHOW (enepanbHO pabouell NporpaMMoi, BBIACISIOT: OCBOCHHBIE
OOy4YaroIIMMHUCS HAay4YHbI€ 3HAHMS, YMEHHUS M CIOCOObI NEWCTBHM, crenuduyueckue s
MpeIMETHON 00nacTu «XUMHUS», BUABI ACSITEIBHOCTH MO MOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpHpETalny, MNpeoOpa3OBAHMIO W MPUMEHEHUIO B PAa3JUYHBIX YYEOHBIX MU HOBBIX
CUTYalUsX.

K koHIly 00yueHus B 8 Kj1acce npeIMETHbBIE PE3YJIBTATHl HA 0230BOM YPOBHE JOKHBI
oTpaxarh CHOPMHUPOBAHHOCTH y 00YUYAIOIIUXCST YMEHUI:

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUH: aToM, MOJEKYJa,
XUMHUYECKUI 3JIEMEHT, IPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOAHOPOJHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAs AaTOMHasi M MOJIEKyJIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XMMHUYECKOTO JJIEMEHTA B
COCJIMHECHUH, MOJIAPHBIN 00BEM, OKCH/I, KHCJIOTA, OCHOBAHHUE, COJIb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas peaklus, KiacCupuKaius
peakluii: peakiuu COEIUHEHHS, PEaKIMH PA3I0KEHUS, PEAKUUU 3aMEIICHMs, PEaKIUuu
0oOME€Ha, 5K30- M JHJIOTEPMHYECKUE PEaKUWH, TEIUIOBOW 3(PQPEeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTalb, pauyCc aToMa, XUMHUYECKas CBA3b, MOJIApHAs
Y HENOJIIpHAasl KOBAJIEHTHAs CBS3b, MOHHASA CBS3b, MOH, KATHOH, aHUOH, PacTBOP, MaccoBas
J10J1 BellecTBa (IMIPOIEHTHAsI KOHIEHTPALKs) B paCTBOPE;

. WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U NMPUMEHATH
ATU MOHATHUS MPU OMUCAHUU BEILIECTB U UX NPEBPAILICHUN;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (pOPMYJI BELIECTB U

YPaBHEHUN XUMUYECKUX PEAKLIUM;



. OIpPENeNsATh BaJIEHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX COCAMHCHHUSX,
CTETICHb OKHCIICHUS JJIEMEHTOB B OMHAPHBIX COCNUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
orpenenEHHOMY KJIacCy COSAMHEHHI 1Mo popMymiaM, BUI XUMHYECKON CBS3H (KOBaJICHTHAS U
WOHHAS) B HEOPTAaHMYECKUX COCTUHEHUSX;

. packpeiBath  cMmbici  llepmogmueckoro  3axkona  J[. WM. MenneneeBa:
JEMOHCTPUPOBATh TMOHUMAHUE TICPUOJUYCCKON 3aBUCUMOCTH CBOWCTB XHUMHYECKUX
AJIEMEHTOB OT WX MONoXKeHus B llepuoamdeckoil cucteme, 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTaIpo;

. ONKCHIBATh U XapaKTEpH30BaTh TabmuuHyro ¢opmy Ilepromnyeckoit cuCTEMBI
XAMHYECKUX OJJIEMEHTOB: pas3liM4aTh TMOHATHSA «rJIaBHas moarpynna (A-rpymnma)» u
«mobounas mnoarpynna (b-rpynma)», wanble W OONbBIIME TEPUOJBI, COOTHOCHTH
00O3HaYeHUs, KOTOphie HMEIOTCs B TaOmuie «llepuonnueckas cucTeMa XUMHYECKUX
aneMeHToB JI. WM. MenzaeneeBa» C YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX AJIIEMEHTOB (COCTaB U 3apsij snpa, o0Iee Yruciao JIEKTPOHOB B pacIpenesieHne
WX TI0 DJICKTPOHHBIM CJIOSIM);

. KJIacCU(DUIMPOBATh XHMHYECKHE DJIEMEHTBhI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIYy W COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, II0
TeroBoMy b PeKTy);

. XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XHUMHUYECKHE CBOWMCTBA BEIIECTB
pPa3NUYHBIX KJIACCOB, MOJTBEpPXKIash OMHCAHUE MPUMEPAMH MOJIEKYJSPHBIX YpaBHEHUIN
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA,

. IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHHS XUMHUYCCKHUX MTPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;

. BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYISPHYI0 W MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo ¢GopMylie COEIUHEHHUS, MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI IO YPABHEHUIO XUMUIECKON PEAKITNH;

. MIPUMEHSTh OCHOBHBIC OTIEPAIMA MBICIUTEIHHOW MESITEIBPHOCTH — aHAIU3 W
CUHTE3, CpaBHCHHE, OO0O0OIICHHE, CHCTEMaTH3allui0, KIAaCCU(HMKAIIMIO, BBISBICHHE
NPUYIUHHO-CIICJICTBEHHBIX CBS3€H — I W3YYCHUS CBOWCTB BEIIECTB W XHUMHUYECKHX
peakiuii, eCTEeCTBEHHO-HayYHbIE METOJbl T[O3HAaHWS — HAONIOJICHHE, W3MEpPEHUE,

MOJIETTUPOBAHKE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);



. CJIeIOBaTh MpaBWJIaM TOJb30BaHUS XUMHUYECKOM MOCYIOH M J1abOpaTOpHBIM
o0oOpyAoBaHUEM, a TaKXe TMpaBWjiaM OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSIMU TIO BBITIOJIHEHUIO J1A0OPATOPHBIX XMMHYECKUX OMNBITOB IO TOJYYEHHUIO U
coOMpaHHIo ra3000pa3HbBIX BEIIECTB (BOAOPOJIa U KUCIOPO/ia), TPUTOTOBJICHUIO PACTBOPOB C
ONpEeAENEHHON MacCOBOM JOJIEM PAacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH W MPOBOIUTH
XUMUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C MTOMOIIbIO
MHIUKATOPOB (JTakMyc, (eHoNM(pTaTeHH, METHIIOPAHXK U IPYTHE).

K xoHnIy o0yuenus B 9 kJjacce nmpeIMETHBIE PE3YIbTaThl HA 0230BOM YPOBHE JIOIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

. PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMHUYECKUW 3IIEMEHT,
aToM, MOJIEKyJla, HOH, KaTHUOH, AaHWOH, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, DJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJIEHUSA, XUMUYECKas peakuus,
XUMUYECKasi CBsI3b, TEIJIOBOM 2 (eKT peakuuu, MoJjib, MOJSPHBI 00BEM, pacTBOD,
AIEKTPOJIUTHI, HEIIEKTPOIUTHI, JJICKTPOJIUTHYECKAST UCCOLMAIUSA, PEaKIUu HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIEC pPEaKIIHH,
OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTaHOBJICHHE, AJTIOTPONHS, aM()OTEPHOCTh, XUMUYECKas CBS3h (KOBAJCHTHAs, MOHHAS,
METaJUIMYECKasi), KpHUCTAUIMYECKas pEIIETKA, KOPpO3Usi METauIoB, CIUIaBbl, CKOPOCTh
XAMUYECKOW peakIuu, IpeesibHO nomyctuMas Konenrpanus [IJIK BemecTsa;

. WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHSTH
ATU MOHATHS MPU OMUCAHUU BEILECTB U UX NPEBPAILICHUN;

. UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JIJIs COCTaBjieHUs (HOPMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

. ONPENENATh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIaccy
coeMHeHuH 1o GopMynam, BUJl XUMUUECKOHN CBsI3U (KOBaJEHTHAsI, HOHHAS, METaJUTMYEeCKasi )
B HEOPTaHUYECKUX COCIMHEHUSX, 3apsi]l MOHA 10 XUMUYECKOU (hopMyIie, XxapakTep Cpeibl B
BOJHBIX PAacTBOpaXx HEOPraHUYECKUX COCIMHEHUM, TUI KPUCTAJUIMYECKONM PpEmETKU
KOHKPETHOT'O BEILIECTBA;

. packpeiBathb cMbica  Ilepuonnueckoro 3akoHa J[. UW. MenneneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAHME: OIMCHIBATh M XapaKTepU30BaTh TAOIUUHYIO (Qopmy

HCpI/IOJII/IIIeCKOI\/’I CUCTEMbl XHMMHYCCKHX OJJICMCHTOB: pa3jiMdaTb IIOHATHUSA <«TJ1aBHaA



noarpynna (A-rpynma)» u «mobounas mnoxarpynmna (b-rpymma)», mamasie U OosblIHe
NIEpUOIbI, COOTHOCHTH O0003HAYCHHS, KOTOPHIE HMMEIOTCS B TMEPHOAUYECKON TaliwIie, C
YHCIIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB M 3apsif
Aqpa, o0IIee YUCIO IEKTPOHOB U PACIPENCICHUE UX IO SJIEKTPOHHBIM CJIO0SIM), OOBSICHATH
o0IIMe 3aKOHOMEPHOCTH B M3MEHCHHU CBOWCTB DJIEMEHTOB M WX COCAMHCHHM B TIpeaenax
MaJIbIX TIEPHOJIOB ¥ TJIABHBIX MOATPYII ¢ YIETOM CTPOCHHS KX aTOMOB;

. KJIacCU(DUIMPOBATh XUMHYECKHE DJIEMEHTBhI, HEOPraHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (DEKTy, M0 U3MEHEHUIO CTENEHEN OKUCICHUS XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIIU(PUIESCKIE XUMUIECKIE CBONCTBA
NPOCTHIX U CIIOKHBIX BEIIECTB, IMOATBEPKIAsi OMHCAHHE IMPUMEPAMU MOJEKYISIPHBIX H
MOHHBIX YPAaBHEHUHN COOTBETCTBYIOIINX XUMHUECKHUX PEaAKIIHIA;

. COCTaBJIATh YPAaBHECHUS DJICKTPOJIMTHUCCKOW THUCCOITUAIINN KHCIIOT, IIEJIOYCH |
COJIeH, TIOJTHBIE ¥ COKpPAIEHHBIC YPABHCHUS PEAKIIN HOHHOTO 0OMEHa, YPaBHECHUS PEaKIIHi,
MOJITBEPIKIAIONTUX CYIIECTBOBAHUE TE€HETHYECKOW CBS3M MEXKIY BEIIECTBAMH PAa3TUIHBIX
KJIACCOB;

. pacKphIBaTh  CYIIHOCTh  OKHCJIHMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHIA;

. IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUA XUMUYECKUX TIPEBPAICHUN B PA3IUYHBIX YCIOBUSX;

. BBIUUCIISITH OTHOCHUTENBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJIF0 XMMHYECKOTO 3JIeMEHTa Mo ¢GopMylie COEIUHEHHUS, MAaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYCECKON PEaKIny;

. coOI0aTh TIpaBWiIa TOJIL30BAHMS XHMHUYECKOW IOCYIOH W J1ab0paTOpHBIM
o0opy/lOBaHUEM, a TaKKe TMpaBuUja OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITOTHEHHUIO Ja0OPATOPHBIX XUMHUYECKHUX OIBITOB MO TONYYCHHUIO U
coOnpaHuIo Ta3000pa3HBIX BEMIECTB (AMMHAKa U YIIIEKUCIIOTO Tra3a);

. POBOJUTH PEAKINH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMUHBIX
BEIIECTB: PACIiO3HABATh OMBITHBIM IYTEM XJIOPHUI-, OpOMUI-, HOAUI-, KapOoHaT-, dhocdart-,
CWJIMKAT-, CyJb(aT-, THIAPOKCUI-UOHBI, KATHOHBI AMMOHHS U MOHBI U3YYCHHBIX METAJIJIOB,

MPUCYTCTBYIOIIHUEC B BOJAHBIX PACTBOPAX HCOPTAHUYCCKUX BCIICCTB,



. IPUMEHATh OCHOBHBIE OINEpAlMM MBICIUTEIBHON AESITENbHOCTH — AHAIM3 U
CHUHTE3, CpaBHEHME, O0OOIIEHHE, CUCTEMATH3alMIO, BBISBICHUE IPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHUs CBOMCTB BEIIECTB M XMMMUYECKUX PEAKIUIl, ECTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHMS — HAOJII0JIEHUE, U3MEPEHHE, MOJIETUPOBAHKE, IKCIIEPUMEHT (peaibHbI U

MBICIICHHBIN ).



No Tema ypoxka KonnuectBo yacos ‘ Harta DIIEKTPOHHBIE
n/n Bcero||Kontponbnsie| [IpakTnueckue |13y 1CHIA widposbie
paGOTHI paGOTEI o0OpaszoBaTebHBIC
pecypchl
1 |[[BBoausiit UTB. Ilepuoauueckuii 3aK0H. 1 0 0 BBeaure ||[[bubmrorexa IIOK
[Meproandeckas cucreMa xumudeckux ainementos [1. U. naTy https://m.edsoo.ru/00adb59¢e]]
Menneneenal]
2 |/[[3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX 1 0 0 BBeauTe ||[[bubmmorexa IIOK
9JIEMEHTOB TEPBBIX TPEX MEPHOIOB]] naty https://m.edsoo.ru/00adb6b6]]
3 ||[[Kmaccudukarus m HOMEHKIATypa HEOPTraHUIECKAX 1 0 0 BBeaure ||[[bubmmorexa IIOK
BEIIECTB]] naTy https://m.edsoo.ru/00adb7e2]]
4 ||[[Bumsl XUMUYECKOW CBS3H U THUIIBI KPUCTALITMIECKAX 1 0 0 Beeaure ||[[bubmrorexa IIOK
pemiérok]] naty https://m.edsoo.ru/00adbac6]]
5 ||[[[KonTpoxabhas padota Nel no Teme «[loBropenue n 1 1 0 Beeaute ||[[]
yray0OeHre 3HAaHUH OCHOBHBIX pa3ziesioB Kypca 8 naty
KJaccan]]
6 |[[Knaccudukarms XUMUYECKUX PEAKIIMN 10 Pa3TUYHBIM 1 0 0 BBeaute ||[[bubamorexa IIOK
npu3HaKam|] nary https://m.edsoo.ru/00adbch0]]
7 |[[[TloraTHe 0 CKOpOCTH XUMUUECKOH peakunu. [loHsTHE 1 0 0 Beeaute ||[[bubmmorexa IIOK
0 TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIHSAX ] ] nary https://m.edsoo.ru/00adbe9a]]
8 |[[[TlonsTHe O XMMUYEeCKOM paBHOBecHU. DaKTOPHI, 1 0 0 Beeaure ||[[bubmorexa [IOK
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOH PEeakIny 1 naty https://m.edsoo.ru/00adc28c]]
MOJIOKEHUE XUMUYECKOTO PaBHOBECHS ]
9 ||[[OxucauTensHO-BOCCTAHOBUTEILHBIC PEAKITHH] | 1 0 0 Beeaure ||[[bubmmorexa IIOK
naty https://m.edsoo.ru/00adcade]]
10 [[[[CocTaBieHnE OKHCIUTENBHO-BOCCTAHOBUTEILHBIX 1 0 0 BBeauTe ||[[bubanorexa IIOK
pEaKIMii METOJIOM DIEKTPOHHOTO GanmamHcal]] naty https://m.edsoo.ru/00ae0d0a]]
11 [[[[Teopus snexkrponutnyeckoit nuccounanuu. CuibHble 1 0 0 Beeaute ||[[bubmmorexa IIOK
U ciabbie SEKTPOJTUTHI | | naty https://m.edsoo.ru/00adcd68]]
12 ||[[[MouHBIE ypaBHEHHS peaKunii]] 1 0 0 BBeaure ||[[bubmmorexa IIOK
naty https://m.edsoo0.ru/00add448]]
13 [[[[Xumudeckue CBOMCTBA KUCIOT U OCHOBAHUM B CBETE 1 0 0 Beeaure ||[[bubmuorexa IIOK
TPENICTaBICHUI 00 SIEKTPOTUTHIECKOMN IUCCOHAINH || naty https://m.edsoo0.ru/00add5d8]]
14 |([[[Xumuueckue cBOMCTBa cojiel B CBETE IPECTABICHUI 1 0 0 BBeaute ||[[bubmmorexa IIOK

00 ANEeKTPONUTHYECKON AUCCOLHAIIIH] |

https://m.edsoo.ru/00add8b2]]
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No Tema ypoxka ‘ KonnuectBo yacos ‘ Harta DIIEKTPOHHBIE
n/n Bcero||Kontponbnsie| [IpakTnueckue |13y 1CHIA widposbie
paGOTHI paGOTEI o0OpaszoBaTebHBIC
pecypchl
] L | | nery | |
15 |([[[TIonsiTHe O ruapoau3e comueit]] 1 0 0 Beeaute ||[[bubmmorexa IIOK
nary https://m.edso0.ru/00add9d4]]
16 [[[[O6o0menune u cucTemMaTH3aIus 3HaHUH || 1 0 0 Beeaure ||[[bubmrorexa IIOK
naty https://m.edsoo0.ru/00addd12]]
17 ||[[TIpaktudeckas padota Ne 1. «Pemuienue 1 0 1 BBeaute ||[[bubanorexa [IOK
9KCIIEPUMEHTANTBHBIX 3a1a1» UTH]] naty https://m.edsoo.ru/00addbfa]]
18 ||[[[KonTponbHas pabota Ne2 o Teme 1 1 0 Beeaute ||[[bubmmorexa IIOK
«DIEKTPONIUTHYECKAS TUCCOUAINS. X AMUIECKUE naty https://m.edsoo.ru/00addecO0]]
peakuuu B pacTBOpax»||
19 ||[[O06mmas xapakTeprcTHKa TaTOr€HOB. X UMHUYCCKHE 1 0 0 Beeaute ||[[bubmmorexa IIOK
CBOWCTBa Ha IprMepe xJopa]] nary https://m.edsoo.ru/00addfe2]]
20 |[[[X1opoBomopon. CosiHast KHCIIOTA, XAMIYECKHE 1 0 0 BBeaure ||[[bubmmorexa IIOK
CBOWCTBA, MOJIyUEHHE, TPUMEHEHHE] ] naty https://m.edsoo.ru/00ade104]]
21 |[[[TIpaktuyeckas padota Ne 2 o Teme «Ilomyduenue 1 0 1 BBeaute ||[[bubanorexa [IOK
COJISHOM KUCIIOTHI, H3yueHue e€ cBoicTe» UTH]] nary https://m.edsoo.ru/00ade348]]
22 ||[[Berauciaenus no ypaBHEHUSIM XUMUYECKUX PEAKIHil, 1 0 0 Beeaute ||[[bubmmorexa IIOK
€CIIM OJINH U3 PEAreHTOB JIaH B U30BITKE] | nary https://m.edsoo.ru/00ade488]]
23 |[[[O6mas xapakTepucTrHKa 3eMeHTOB VIA-Tpymsl] | 1 0 0 BBeauTe ||[[bubmmorexa [IOK
naty https://m.edsoo.ru/00ade64a]]
24 |[[[AnnoTpomnHbie Moaudukaiuu cepbl. Haxoxnenue 1 0 0 Beeaure ||[[bubmrorexa IIOK
cepsl U e€ coerHeHui B npupoie. XUMHUECKUE naty https://m.edsoo.ru/00ade64a]]
cBoiicTBa cephl]]
25 |/[[CepoBomopon, ctpoeHne, GU3NIECKue 1 XUMUIECKHE 1 0 0 Beeaure ||[[bubmrorexa IIOK
cBoiicTBa]] naty https://m.edsoo.ru/00ade802]]
26 |[[[Oxcunsl cepbl. CepHast KHCIOTA, GU3UICSCKUC U 1 0 0 Beeaute ||[[bubmmoreka IIOK
XHMHYECKHE CBOMCTBA, IPUMEHEHHE] | naty https://m.edsoo.ru/00adea28]]
27 |[[[Xumudeckue cBOWCTBa KOHIIEHTPUPOBAHHOW CEPHOM 1 0 0 BeeauTe ||[[bubmmorexa IIOK
KHCITOTHI] | nary https://m.edsoo.ru/00ad9ch2]]
‘28 H[[XI/IMI/I‘IGCKI/IC peaxuuy, JiexKarne B OCHOBE H 1 H 0 H 0 H BBEJUTE H[[EI/I6HI/IOT€K3 IHOK ‘
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No Tema ypoxka KonnuectBo yacos ‘ Harta DIIEKTPOHHBIE
n/n Bcero||Kontponbnsie| [IpakTnueckue |13y 1CHIA widposbie
paGOTHI paGOTEI o0OpaszoBaTebHBIC
pecypchl
TPOMBIIUIEHHOTO CII0Cc00a TOIYYeHHUSI CEPHOM KHCITOTHI. nary |https://m.edsoo.ru/00adec8a]]
XUMUYecKoe 3arps3HeHUE OKPYKAIOIIECH Cpebl
COCITMHEHUSMH CepHI | |

29 |[[[Berancienue MaccoBOM OIH BEIXOA MMPOIYKTa 1 0 0 BBeaure ||[[bubmrorexa IIOK
peakuuu|| naty https://m.edsoo.ru/00adec8a]]

30 ||[[O61mas xapakTepruCTHKA 3IEMEHTOB V A-IPyIIIIbI. 1 0 0 BBeaute ||[[bubanorexa [IOK
A30T, paclpocTpaHeHHe B IPUPOJIE, PU3HUCCKUE U nary https://m.edsoo.ru/00adeeab]]
XUMHUYECKHE CBOCTBA]]

31 |[[[AMMHuak, ero puU3UUIECKUC U XUMUIESCKUE CBONCTBA, 1 0 0 BBeaute ||[[bubanorexa [IOK
TOJTyICHHE U TIPUMEHEHHE] | naty https://m.edso0.ru/00adf004]]

32 |[[[Conu ammoHWMSI, (GPU3NIECKUE T XUMUIECCKUE 1 0 0 Beeaute ||[[bubmorexa IIOK
cBoiicTBa]] naty https://m.edsoo.ru/00adb33c]]

33 ||[[TIpakTrueckas padota Ne 3 mo Teme «Ilomyuenne 1 0 1 Beeaute ||[[bubmmorexa IIOK
aMMHaKa, usyueHnue ero coiicte» UTH]] naty https://m.edsoo.ru/00adf180]]

34 |[[[A3oTHas kuciioTa, € PU3nIECKUEe U XUMUICCKHE 1 0 0 Beeaure ||[[bubmorexa [IOK
cBolicTBa]] naty https://m.edso0.ru/00adf306]]

35 ||[[Ucnonb30BaHne HUTPATOB U COJIeH aMMOHUS B 1 0 0 Beeaute ||[[bubmorexa IIOK
KaueCcTBE MUHEPAIBbHBIX YI0OpEHHiA. X UMHUUECKOE naty https://m.edsoo.ru/00adf518]]
3arps3HEHUC OKPYKAIOIICH CPEAbl COSTNHCHUSIMU
azora]]

36 ||[[[@ochop. Oxcun dhocdopa (V) u pochopHas kucnora, 1 0 0 Beeaure ||[[bubmmorexa IIOK
(usnueckue U XMMHYECKUE CBOWCTBA, MOJTy4eHue]] naty https://m.edsoo.ru/00adf68a]]

37 |[[[Ucnonp3oBanue GochaToB B KaUECTBE MUHEPATLHBIX 1 0 0 BBEIUTE [[BubaroTexa [TOK
yaoOpeHui. 3arpsi3HEHHE TPUPOTHOMN CpeIbl naty https://m.edsoo.ru/00adfc20]]
docharamu]|

38 ||[[Yrnepon, pacnpocTpaHeHHE B IPUPOC, (PHU3HUCCKUE U 1 0 0 BeeauTe ||[[bubnmorexa IIOK
xumudeckue cBoiictsal] [[[IepBoHavabHbIE MOHSTHS 00 nary https://m.edsoo.ru/00adfd9c]]
OpPraHWYECKUX BEIIECTBAX KaK O COCTUHCHUSIX https://m.edsoo.ru/00ae054e]
yriepozal]

39 ||[[Okcuap! yraepona, ux GpU3HUECKre U XUMHYCCKHE 1 0 0 Beeaure ||[[bubmmorexa IIOK
CBOICTBA. DKOJIOTHYECKHE MTPOOIEMEI, CBS3aHHBIC C naty https://m.edsoo.ru/00adfebe]]
okcugoMm yriepoaa (IV)]]

‘40 H[[yI‘OHBHaﬂ KHCIIOTa U €€ con]] H 1 H 0 H 0 H BBEJIUTE H[[EI/I6HI/IOT6K3 OK
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No Tema ypoxka KonnuectBo yacos ‘ Harta DIIEKTPOHHBIE
n/n Bcero||Kontponbnsie| [IpakTnueckue |13y 1CHIA widposbie
paGOTHI paGOTEI o0OpaszoBaTebHBIC
pecypchl
‘ H H nary 1https://m.edsoo.ru/OanOOGc]]
41 |[[[TIpakTrueckas pabota Ne 4 mo teme "Tlomyuenne 1 0 1 Beeaute ||[[bubmmorexa IIOK
VIIIEKHUCITOTO ra3a, u3ydenue ero coiicts" UTH]] nary https://m.edsoo.ru/00ae027¢]]
42 ||[[Kpemuwnii u ero coeanHeHMs | | 1 0 0 Beeaure ||[[bubmrorexa IIOK
naty https://m.edsoo0.ru/00ae080a]]
43 || [[[IpakTuyeckas pabora Ne 5. Penienue 1 0 0 BBeaurte || [[bubmroreka [IOK
OKCIIEPUMEHTAIBHBIX 38114 TI0 TeMe «BakHeimmne naty https://m.edsoo0.ru/00ae0bf2]]
HeMeTaJuTbl ¥ ux coeanHeHus» UTH]]
44 |[[ToBTopenue u 06o0IeHke Mo TeMe «BaxHeitmme 1 0 1 BBEIIUTE
HEMETaJUTBI U MX COSANHEHU» naTy
45 ||[[KorTpomsHas pabota Ne3 mo teme «BakHeimmie 1 1 0 Beeaute ||[[bubmmorexa IIOK
HEMETAIUThI U UX COCANHEHHS» ] | nary https://m.edsoo.ru/00ae0el8]]
46 |[|[[O6mas xapakTepuCTHKa XUMUYECKAX SIEMEHTOB — 1 0 0 BBeaure ||[[bubmmorexa IIOK
MeTaIoB. MeTandeckast CBs3b U METATHUECKAs naty https://m.edsoo0.ru/00ae103e]]
KpucTajmmueckas pemérka. Gusnueckue cBoicTBa
MeTaIoB]]
47 ||[[XuMuyeckue cBOWCTBAa METAILJIOB. 1 0 0 Beeaute ||[[bubmmorexa IIOK
DJIEKTPOXUMHYECKHU PsiJi HANPSHKEHUH METaLIOB] ] nary https://m.edso0.ru/00ae1156]]
48 ||[[O6mue criocoOs! momydenns MeTauioB. CIiiaBsl. 1 0 0 BBeauTe ||[[bubmmorexa [IOK
Beruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUil, naty https://m.edsoo.ru/00ae1156]]
€CJIM OJIH U3 PEareHTOB COJACPKUT MPUMECH] |
49 |[[TlorsiTHe 0 KOPPO3UH METAILIOB] | 1 0 0 BBeauTe ||[[bubmmorexa [IOK
naty https://m.edsoo.ru/00ae1278]]
50 ||[[IIenounble MeTAIIBI] ] 1 0 0 Beeaure ||[[bubmrorexa IIOK
naty https://m.edsoo.ru/00ae14b2]]
51 ||[[[Okcuapl ¥ THAPOKCHUIIBI HATPHSI U KaJus || 1 0 0 BBEIUTE [[BubmroTexa [TOK
naty https://m.edsoo0.ru/00ae14b2]]
52 ||[[[Ilenouno3eMenbHbIe METAIIBI — KAJIBIIUHA U MarHui] | 1 0 0 Beeaute ||[[bubmmorexa IIOK
nary https://m.edsoo.ru/00ae15e8]]
53 ||[[BaxHeiimme coequHeHNS KaTbIHs] | 1 0 0 BBeaure ||[[bubmmorexa IIOK
naty https://m.edsoo0.ru/00ae15e8]]
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No Tema ypoxka KonnuectBo yacos ‘ Harta DIIEKTPOHHBIE
n/n Bcero||Kontponbnsie| [IpakTnueckue |13y 1CHIA widposbie
paGOTHI paGOTEI o0OpaszoBaTebHBIC
pecypchl
54 ||[[OGo01ienne U cucTeMaTH3AMUS 3HAHMH || 1 0 0 Beeaute ||[[]
naTy
55 ||[[’Ké&cTrkocTh BOJBI M CIOCOOBI €€ ycTpaHeHUs | | 1 0 0 Beeaure ||[[bubmorexa IIOK
naty https://m.edso0.ru/00ae1886]]
56 |[|[[TIpakTrueckas pabota Ne 6 o Teme "YKECTKOCTH BOJBI 1 0 1 BBeaute ||[[bubmmorexa IIOK
1 MeTo bl eé yerpanenns” UTH]] naty https://m.edsoo.ru/00aelae8]]
57 |[[[Amtomunnii]] 1 0 0 BeeauTe ||[[bubmmorexa IIOK
naty https://m.edsoo.ru/00aelc64]]
58 |[[[AMdoTepHbIe CBOMCTBA OKCHAA H THAPOKCHIA]] 1 0 0 Beeaure ||[[bubmrorexa IIOK
naty https://m.edsoo.ru/00aelc64]]
59 ||[[[Keneso]] 1 0 0 Beeaure ||[[bubmuorexa IIOK
naty https://m.edso0.ru/00ae1d86]]
60 |[[[Oxcuabl, Tunpokcuast u cou xernesa (1) u xxenesza 1 0 0 Beeaute ||[[bubmmorexa IIOK
mni naty https://m.edsoo.ru/00ae35e6]]
61 |[[[OGoO0iIenHe U cucTEMAaTH3AMUS 3HAHMHA || 1 0 0 Beeaute ||[[]
Jaty
62 |[[[Ipaktuyeckas pabota Ne 7. Pemienue 1 0 1 Beeaure ||[[bubmrorexa IIOK
OKCIIEPUMEHTAIBHBIX 33714 TI0 TeMe «BaxkHeiimne naty https://m.edsoo.ru/00ae3de8]]
MeTamuisl 1 ux coenunenus» UTH]]
63 ||[[Beruucienus no ypaBHEHUSIM XUMUYECKUX PEaKIIHil, 1 0 0 BBeauTe ||[[bubanorexa IIOK
€CJIM OJIMH W3 PEarcHTOB JIaH B N30BITKE HITH COJICPIKUT nary https://m.edso0.ru/00ae1750]]
npuMecH. BEIYUCIIEHUS MacCOBOM JIOJIH BBIXOa
MPOIYKTa PeaKnu | ]
64 |[[[O6o6Imenye 1 cucTeMaTH3aIUs 3HAHUI N0 Teme 1 0 0 Beeaute ||[[]
«BaxHeimme MeTalIbl ¥ UX COSTUHEHUS] | nary
65 |/[[KonTponbHas paboTa Ned no teme «BaxHeiinme 1 1 0 seeaute ||[[]
METAJIJIBI K KX COCMHEHUS»] | naty
66 ||[[BeuectBa u MaTepuasbl B TOBCEIHEBHOM KU3HU 1 0 0 Beeaute ||[[bubmorexa IIOK
yenoBeKa] | nary https://m.edsoo0.ru/00ae3f50]]
‘67 H[[XI/IMqucxoe 3arps3HEeHUE OKpYXKarommei cpeapl]] H 1 H 0 H 0 H BBEIUTE H[[Bn6jmore}<a HOK ‘
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No Tema ypoxka KonnuectBo yacos ‘ Harta DJEeKTPOHHBIE
n/m Bcero||Kontponbnsie| [IpakTnueckue |13y 1CHIA widposbie
paGOTHI paGOTEI o0OpaszoBaTebHBIC
pecypcsl

‘ H ‘ ‘ H H naty ‘1https://m.edsoo.ru/Oan4270]]‘

68 |[[[Poyb XxuMuH B peICHUN 3KOJIOTHICCKHUX MPOOIIeM] | 1 0 0 Beeaute ||[[bubmmorexa IIOK
https://m.edso0.ru/00ae4270]]

naTy
‘I[OGaBI/ITB CTPOKY H ‘
OBILEE KOJIMYECTBO YACOB 10O [IPOTPAMME @ 4 7
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