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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa nmo XuMHUH Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHusl COCTaBJIeHA HA OCHOBE TpeOOBaHUM K
pe3yabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTes]IbHOM MpOrpaMMbl  OCHOBHOTO  00ImIero oOpa3oBaHus,
npencrasieHHbix B PI'OC 00O, a Taxke Ha OCHOBE (esiepanbHON pabodeld MporpaMMbl BOCIIUTAHHS U ¢ YIETOM
KOHIENIMN TpernojaBaHus y4eOHOro mnpeamera «XuMHsS» B 00pa3oBaTEeNbHBIX OpraHu3zanusx Poccuiickoii
denepanuu.

[IporpamMa 1o XUMUHM JaéT TPEACTABICHHWE O IEJsAX, OOmel cTpaTrernu OOydeHHUs, BOCIHMTAHUS WU
pa3BuTHs OOy4aroIIMXCS CpEACTBAMH YUeOHOTO IMpeaMeTa, YCTaHABIMBAET O00s3aTelbHOE MPEIMETHOE
coJiepKaHue, IMPEeayCMaTpUBAET PACHpEAesICHHE €ro Mo KjiaccaM M CTPYKTYpUpPOBaHUE IO pas3fesnaM U TeMam
MporpaMMbl MO XWUMHH, ONPENENSAET KOJUYECTBEHHbIE M KAYECTBEHHBIC XapAKTEPUCTUKU COAECPIKAHUS,
PEKOMEHIYEMYIO TIOCJIEIOBATEILHOCTh HM3YUYEHHUS] XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKH y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaroIuxcs, OMpeIenseT BO3MOXKHOCTH
mpeaMeTa s peaju3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHOM mMporpamMmbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a Takke TpeOOBaHUI K pe3yabTaTaM 00y4YeHHs] XUMUU Ha YPOBHE Liejei
U3YYEHHUs IMPEIMETa U OCHOBHBIX BHJIOB y4EOHO-TIO3HABATEJIbHOM JEATEIBHOCTH O0YYaroIlerocs Mo OCBOCHHIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH U1t (JOPMUPOBAHUSI MUPOBO33PEHHUS 00YUAIOIIErocs, ero npeacTaBIeHui
O MaTepHallbHOM €IWHCTBE MHUPA, BAXHYI pOJb WrpaloT QGopMUpYyEMble XUMHEH TMpeAcTaBIeHUs O
B3aMMOIIPEBPAIICHUAX YHEPTUU U 00 IBOJIIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHHs TT00aNBHBIX MPoodiIeM
YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPIETUICCKOM, MHIIEBON M IKOJIOTHICCKOH 0€30MacHOCTH,
po0GJieM 3IpaBOOXpaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaau3alliid BO3MOXKHOCTEH 71 caMopa3BUTHSA U (POPMHUPOBAHUS KYJIbTYpbl JINYHOCTH, €€
oOmieit u (yHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHWE MBIIIJICHUS] M TBOPUYECKHX CIIOCOOHOCTEH OOydaroluxcsi, HaBBIKOB HUX
CaMOCTOSITENTLHON y4eOHOU JesITeNbHOCTH, YKCIIEPUMEHTANBHBIX U MCCIEAOBATEIbCKUX YMEHHM, HEOOXOIUMBIX
KaK B [IOBCEJTHEBHOM KU3HU, TaK U B IPO(PECCHOHAIBHON 1€ TEIbHOCTH;

3HAKOMMT CO CIeNU(PUKON HAYYHOT'O MBIIUIEHUS, 3aKIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3TJIsAa HA €AUHCTBO
MPUPOJBI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM STanoM B (HOPMHPOBAHUHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
oOyuaronuxcs;

croco0cTByeT (POPMHUPOBAHHIO [IEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IIPUPOJE, K
4eJI0BEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00yUarOIINXCS.

JlanHple HampaBieHHS B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEMU(UKON coAepkKaHus y4eOHOro
npenMeTa, KOTOPBIA SIBISETCS TeNaroruveckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOM HayKM XUMHUU Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsS OPUEHTHPOBAH HA OCBOEHHUE O0YYarOIMIMMHCS
CUCTEMBI NTEPBOHAYAIIbHBIX MOHATUNA XUMHH, OCHOB HEOPTaHUYECKON XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX
MOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaep>kKaHusi MPOrpaMMbl MO XMMHHM CQOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO MOJX0Ja K €€
nzydyenuto. ColiepskaHue CKJIaJbIBAETCS U3 CUCTEMBI MOHSATUH O XMMUYECKOM 3JIEMEHTE U BEILECTBE U CHUCTEMBbI
MOHATHM O XUMHYecKoH peakuuu. OOe 3TH CHUCTEMBl CTPYKTYpHO OPTraHHW30BaHBl 1O MPUHIUITY
MOCJIeI0BATEIBLHOTO PAa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTUIECCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIMPUYECKH TMOIYYEHHBIX U OCMBICIECHHBIX
(akToOB, pa3BUBAIOTCS MOCIENIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHAS (DYHKUHUU OOBSCHEHHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEW MPAKTUYECKOrO0 NMPUMEHEHHUs W MOJYyYEHHUs M3y4aeMbIX
BELIECTB.



OcBoeHne mnporpaMMmbl IO XUMHHM CHOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKOU
COCTABJISAIOLIEH HayYHON KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOH NPUPO/Ibl, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY
3HAaHUI0 M METOJlaM IO3HaHHWs B Hayke. M3ydueHue XMMHUU NPOUCXOAMT C NPUBJICYEHHEM 3HAHUM W3 paHee
M3YyYEHHBIX yueOHBIX IpeaMeToB: «Oxpyxarouuii Mupy», «buonorus. 5—7 kmacce» u «Dusnka. 7 Kiacey.

[lpy W3ydYeHUM XUMHUHM TPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB XMMHYECKOM HAayKH Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM EATEIbHOCTH YEJI0BEKA U KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM
KyJIBTYphl. 3a/1aua y4eOHOro npeiMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUECKUX 3HAHUHA — BaKHEHUIIMX
(aKTOB, TOHATUI, 3aKOHOB M TEOPETUYECKHX IIOJOXKEHUH, JTOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, A3bIKa HayKH, B IPUOOIIEHNU K HAYYHBIM METOJIaM IO3HAHUS IPU U3YYEHUH BEHIECTB U XUMHYECKUX
peakiuii, B GOpMUPOBAHUU U PAa3BUTUU MIO3HABATENIbHBIX YMEHUN U UX IPUMEHEHUH B yUe€OHO-TI03HABAaTEIILHON U
y4eOHO-HMCCIIEeJ0BATENbCKON IEATEIBHOCTH, OCBOCHUHM IpaBUil 0€30MacHOro oOpalieHHus ¢ BelIeCTBaMH B
[MOBCEIHEBHOW KU3HU.

[Tpy nM3ydeHNH XUMHHM Ha YPOBHE OCHOBHOTO 00OIIero oOpa3oBaHMs BaKHOE 3HAUYECHUE MPUOOPETH TaKue
LeJId, KaK:

— (hopMupOBaHHME MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO PELIEHUH, CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYYECHHsI HAa CHCTEMATHYECKOE IMPHOOMICHHE OOYYaIOMMXCS K CaMOCTOSATEIBHOM
[I03HABATEIbHOM JEATENbHOCTH, HAy4YHBIM METOAaM IO3HaHUs, (OPMHUPYIOIIUM MOTUBALMI0 U pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— oOecrieueHNE YCIIOBHI, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOPa3HOM
NESTEIbHOCTH, II03HAHUS W CaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH), HMMEIOIINUX
YHUBEpCaJIbHOE 3HAUCHHE JJIs PA3JIMUHBIX BUJIOB JESATEIBHOCTH;

— ¢opmupoBaHue 00Imel pyHKINOHATIBHON U €CTECTBEHHO-HAYYHOI IPaMOTHOCTH, B TOM UYHCIIE€ YMEHUH
OOBSCHATH M OLIEHUBATH SIBJICHUS OKPYKAIOLEro MUPA, UCHOJb3YSl 3HAHUS U OMbIT, MOJTYYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHSTh UX MPU PELIEHUH MTPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOM AEATEIBbHOCTH;

— (¢opMupoBaHHE y O0yYaromUXcsd T'YMAaHUCTHUYECKHX OTHOILEHHH, MOHUMAaHUs IIEHHOCTH XMMHUYECKHX
3HaHUH Ui BBIPaOOTKH IKOJIOTUYECKHU 11e1eCO00Pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEIAX
COXpaHEHUs CBOETO 3710POBbS U OKPYXKAIOIIEH IPUPOHOMN CPEIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCHHUTAHUIO Ha OCHOBE
YCBOGHMsI OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIs U HAMpPaBIE€HHOCTH
JanpHeHero ooy4yeHus.

OO61iee 4yMcnO 4acoB, OTBEAEHHBIX JJI M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHuS,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBOoHaYaAJIbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuM B KM3HHU 4YelloBeKa. XHMMHS B CHCTEME HayK. Teila WM BellecTBa.
®dusnyueckue CBOKWCTBA BELIECTB. ArperarHoe coctosinue BemiecTB. [loHsATHEe 0 MeTO1aX MO3HAHUS B XUMUH.
UYucteie BemecTBa U cMecd. CriocoObl pa3jieneHus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3y1eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB. lIpocTeie un
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gpopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiecTB. OTHocutenbHass aromHass Mmacca. OTHoOcuTeNbHas MOJIEKYJsipHas Macca. MaccoBas [1ois
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsA3p KOJIMYECTBA, MAacChl W 4YHCIIA
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

dusnyeckue U XUMHUYECKHE SIBICHMS. XUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH COXPaHEHHUs
Macchl BelIecTB. XHUMHUECKHe YypaBHeHHs. Kiaccudukanus XUMHYECKUX peakiuil (CoequHeHws,
pa3oKeHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCY0H, IpaBUIIaMU pabOTHI B TAOOPATOPUH M MpUEMaMu OOpaIeHHs C
71a00paTOpHBIM 000PYIOBAaHUEM, U3yUYEHUE U ONMHCaHWE (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX
BellecTB, HaOmoaeHue ¢(u3nueckux (IUIaBJICHHE BOCKA, TasHUE JIbJla, pacTHUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCAllMs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYM, MPOKAJIMBAHWE MEIHON IPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KUCJIOTOW) sBJICHUI, HAOIIOJEHHE M ONUCAaHUE [PU3HAKOB IMPOTEKAHUS
XUMHYECKHX peakluui (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJOPUAOM Oapws,
paznoxenue ruapokcuna meau (II) mpu marpeBanuu, B3auMoIelicTBUE Kene3a ¢ pacTBopoM conu meu (11),
U3y4eHHE CIOCOOOB pa3JelieHus CMecei: C TOMOIIbI0 MAarHuTa, (QUIbTPOBaHHE, BbIApUBAHUE,
JUCTWIUISAIMS, Xpomarorpadusi, MPOBEIECHUE OUYUCTKM IIOBAapEHHOM COJIM, HAOJIIOJIEHWE U OIHUCaHHE
pE3yJIbTaTOB IPOBEJCHHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJeH
MOJIEKYI (IIIapOCTEPKHEBBIX ).

Baneiiue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucimoposa — sneMeHT U mpocToe BemecTBo. Haxoxxnenue
KHCIIOpOJia B Mpupoae, GU3NUecKue U XUMUYECKHue CBoMcCTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue
kucinoposaa. Crioco6bl MoIydeHUs: KUCIopoJa B 1a00opaTOpUu M MPOMBIIIIEHHOCTH. KpyroBopoT kucioposia
B mipupojie. O30H — aoTpoInHas MOAU(UKAIIHS KUCIOPOAA.

TemoBoit 3 ekt XuMUUYeCKON peakliiy, TEPMOXUMHUYECKHE YpaBHEHUS, SK30- U IHI0TEPMUYECKUE
peakuuu. TorumBo: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE NMapHUKOBOTo 3¢ dekra, paspyiieHue
030HOBOTO CJIOSI.

Bonmopon — snemeHT M mpocroe BemiecTBO. HaxoxkaeHue BOAOpoAa B IpHpoJe, (pu3nueckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

Mossipabliii 00bE€M ra3oB. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

duznueckue cBoiicTBa BoAbl. Boga xak pactBoputens. PacTBopsl. HacklllieHHbIE M HEHACHIILIEHHbBIE
pacTBOpbl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi 10J1 BELIECTBA B PAaCTBOPE. XMMHYECKHE CBOICTBA
Boabl. OcHoBaHus. Ponb pacTBOpoB B mpupojie W B KH3HU dYeloBeka. KpyroBopoT BoAbl B NPHUPOJE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccupukanuss ~ Heopranmueckux — coeauHeHuil.  Oxcunpl.  Kiaccuduxamuss — OKCHIOB:
coneoOpa3yroiue (OCHOBHBIE, KUCIOTHBIC, aM(pOTepHbIe) U HecoleoOpasyromue. HoMeHkatypa OKCHIOB.
DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuaos.

OcnoBanus. Knaccudukarusi ocHOBaHWMN: IMIETOYM M HEPACTBOPHUMBIE OCHOBaHHUsA. HoMeHkmarypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonmydyeHne ocHOBaHMiA.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. Ou3nuecKkue U XMMUYECKUE CBOWMCTBA
kucnot. Psg akruBHoctu metaiuioB H. H. bekerosa. [lonydyenue kucior.



Conu. Homenkiarypa coseil. duznueckrue u XuMu4eckue cBoictBa cojieid. [lomyduenue conen.

['enernueckas cBsI3b MEKy KJIaCCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJeNieHue COAEpX aHHUs KHUCIOpoJa B BO3AyXe, IOJNy4YeHHe, COOHpaHue,
pacro3HaBaHWE U W3YYEHHE CBOMCTB KUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSL BO3HHUKHOBEHHUS U IPEKpAlllEHUs TOpeHMs (I10)kapa), 03HAaKOMJIEHME ¢ 00pa3liaMu OKCUI 0B U
OIKCaHHE UX CBOMCTB, MOJy4YEeHUE, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB BOJOpoJa (rOpeHue),
B3auMojeiictue Bomopoaa ¢ okcuaom Meau (II) (BO3MOXKHO HCHOIB30BaHME BUECOMATEPHAIIOB),
HaboIeHue 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, HCCIE0BaHNE OCOOCHHOCTEH PacCTBOPEHHS BEIIECTB
C PpAa3IUMYHOM pPACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM  J0JIei
pacTBOPEHHOrO BEIIECTBA, B3aUMOJCHCTBHME BOJABI C MeETaulaMu (HAaTpueM U KajiblueM) (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), HCCIeI0BaHWE O0Opa3loB HEOPraHMYECKHX BEUIECTB Pa3IUYHBIX
KJIaCCOB, HAONIOZICHHE HM3MEHEHHS OKPAaCKM HHAMKATOPOB B PAcTBOpAaxX KHUCIOT U WIeNoued, M3ydyeHue
B3aumojeiictBusi okcuaa meau (II) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C METajUlaMH, pEeaKIMi
HEUTpaJIM3aliy, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajla JIPYruM H3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAJbHBIX 3a7ad Mo TeMme «BaxHeilmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Mepuoguveckuii 3axkoH u Ilepuoguueckass cucremMa xumuuyeckux »IjemeHtos . H.
MennesieeBa. CTpoeHHe aTOMOB. XMMHYeCKasl CBA3b. OKNCINTEIbHO-BOCCTAHOBHUTE/IbHbIEC PeaKINU

[lepBpie TOMBITKK KiIacCU(PHUKAIMM XUMHUYECKHX dJeMeHTOB. [loHsTHe O Trpynmax CXOIHBIX
9JIEMEHTOB (ILLENIOYHbIE U MIET0YHO3EMENbHbIE METAILIbI, TaIOTeHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPhIE
00pa3ytoT am(poTepHbIE OKCUIBI M THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumuueckux snemeHToB [l. 1. Menneneesa.
Kopotkonepuoanas u muHHONepuoaHast Gopmsl [lepuonndeckoii cuctemMbl XuMudeckux snemenToB /. U.
MenneneeBa. [lepuoast u rpynmnel. @U3nyeckuii CMbICI MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIbI
3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX szaep. M3otombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osouek aToMoB mepBbIX 20 XxuMuueckux snemMeHToB llepuoauueckoil cuctemsl [l. M. Menneneesa.
XapakTepucTUKa XHMHMYECKOrO0 DJJE€MEHTa 10 ero mnonoxeHuro B Ilepuommyeckon cucreme [ .
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs] paJuyca aToOMOB XHMHUYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOJIAM.

3nauenue Ilepuoguueckoro 3axkoHa u Ileproanueckoil CUCTEMBI XUMHYECKHMX 3JIEMEHTOB [UIS
pa3BUTHA HayKu U npakTuku. [[. 1. MenneneeB — yd€HbBIN U TpakAaHUH.

Xumudaeckasi cBsi3b. KoBaneHTHast (TOJisApHAss W HEMOJSAPHAsI) CBsI3b. DJIEKTPOOTPHUIIATEIBHOCTH
XUMUYECKHX AIEMEHTOB. VIOHHas CBA3b.

Crenenp oxucineHusa. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. Ilpoueccsl oOkucaeHUS WU
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHe OoOpa3IOB BELIECTB META/IOB W HEMETAJUIOB, B3aUMOJIEHCTBHE THUAPOKCHIA LUHKA C
pacTBOpaMHM KHUCJIOT M IIEJIOYed, MNPOBEJIEHUE OMNbITOB, HWILIIOCTPUPYIOMIMX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUH (TOPEHUE, PEAKIIUU PA3TI0KEHUS, COSTUHEHUS ).

Meostcnpeomemnuwie ceasu

Peanmu3anus MexXnpeIMETHBIX CBSI3€M NPU M3YYEHUM XHMHHM B 8 KJIAcCe OCYLIECTBISETCSA 4depe3
UCTIONIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHSATHH, SBISIOMUXCS CUCTEMHBIMU
JUISL OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01Iue ecTecTBEHHO-HAYUHbIE TOHATHS: HAyYHBIH (PaKT, rUMOTE3a, TEOPHs, 3aKOH, aHaJU3, CUHTE3,
KJacCU(pUKalus, MNEePUOAUYHOCTb, HAONIOEHUE, SKCIEPUMEHT, MOJENHpPOBaHUE, H3MEPEHUE, MOJIEeNb,
SIBJICHUE.



®uznka: MaTepus, aToM, HIEKTPOH, NIPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, paJuOaKTUBHOCTb,
MOJIEKYJa, DJIEKTPUYECKH 3apsij, BEIIECTBO, TeENO0, OO0BEM, arperaTHOe COCTOSIHHE BeIIecTBa, Tas,
dbuznyecKre BEIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOAbI, IOJE3HBIE HCKOMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux sieMeHtoB J[. M. Menpeneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHUM CBOWCTB XHMHUYECKHUX JJIEMEHTOB IMEPBBIX TPEX
MIEPUOJ0B, Kalus, KaJblUs U UX COCIMHEHUN B COOTBETCTBUH C ITOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckoit
CHUCTEME U CTPOECHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHYECKOW CBA3U. THIBI KPUCTAINIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBSA3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUN, F€HETUYECKasl CBSI3b HEOPTaHMUECKUX
BELLECTB.

Knaccudukanuss XuMUYECKMX peakIuid MO Pa3IUYHbIM Npu3HakaMm (10 YUCIYy UM COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIISCTB, IO TEIUIOBOMY 3()QeKTy, MO H3MEHEHHUIO CTCICHEH OKHCICHHS
XUMHYECKHX DJIEMEHTOB, MO OOPAaTUMOCTH, IO YYacTHIO KaTalu3aropa). DK30- U HHAOTEPMUYECKUE
peaklu, TEePMOXUMHUECKUE YPABHEHHUS.

[ToHsITHE O CKOPOCTH XUMHUYECKON peaknuu. [loHATHE 00 00pAaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsiTME O TOMOre€HHBIX M TreTeporeHHbIX peakuusx. [lonstue o karanmse. Ilonarne o
XUMUYECKOM paBHOBeCHU. DaKTOphI, BIUAIOIIME HA CKOPOCTh XMMHYECKOM pEakUUh U IOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN Oaytanc OKHCJIMTEIBHO-
BOCCTAHOBUTEIbHON peakiuu. CocTaBlieHHe YpPaBHEHHM OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMA C
HCIIONIb30BaHUEM METOa IEKTPOHHOTO OanaHca.

Teopus 37IE€KTPOIUTHUECKON TUCCOLMAIMU. DIEKTPOIUTHl U HEANEKTPOIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M JIUCCOIMAIIMN BEUIECTB C Pa3IMYHBIMU BUIAMU XUMHUYECKOW CBs3U. CTENeHb IUCCOIHAIINH.
CuiibHBIC U CITa0bIe DJIEKTPOTUTHL.

Peakuuu wnoHHOro oOMeHa. YcioBHS MPOTEKaHMUsS peakuuil HMOHHOTO OOMEHa, IOJHBIE U
COKpali€HHbIe HOHHBIE YpaBHEHUS peakuuid. CBOMCTBA KUCIIOT, OCHOBAaHHUM U COJIEH B CBETE MPEICTABICHUN
00 anekTponuTHUecKon auccoruanu. KauecTBeHHbIe peakiiu Ha HOHBI. [[oHSATHE O THIPOIH3E COMeH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJEISIMHU KPUCTATMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HEMETAUIOB (TpaduTa W anmMasa), CIOXKHBIX BEIIECTB (XJIOpHUIA HATPHsl), HCCIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTHM  XUMHUYECKOW  peaKkIuu  OT  BO3JCHCTBUS  pasNUYHbIX  (DAKTOpPOB,  HCCIEAOBaHUE
AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIlecca TUCCOIUAINMA KUCIIOT, MIEI0Ye U cojiel (BO3MOKHO
WCIIOJIb30BaHNWE BHUJEO MATEPHAJIOB), TMPOBEJEHUE OIBITOB, WUTFOCTPUPYIONIUX TPU3HAKK TMPOTEKAHUS
peakiuii HOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa, BBIICNEHUE Traza, OOpa3oBaHHE BObI), OMBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPhl  OKUCIMTEIHbHO-BOCCTAHOBUTENBHBIX  peakuuid  (TOpeHue, peakiuu
pa3lioKeHUs, COSMHEHNS ), PACII0O3HABAHNE HEOPTaHUUYECKUX BEIIECTB C TOMOIIBIO KaY€CTBEHHBIX PEaKITHil
Ha WOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl M UX coeIMHEHUS

OOmass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC CTEICHH
okucnenus. CtpoeHue u (PU3nUECKre CBOWCTBA MPOCTHIX BEHIECTB — raJOTeHOB. XMMHUUYECKHE CBOMCTBA HA
npuMepe xjopa (B3auMOJCHCTBHE C METaUlaMH, HEMeTajulaMHu, Imesodamu). XsopoBomopod. CoistHast
KHCJIOTa, XUMUYECKUE CBOMCTBA, MOJIyYeHUE, MPUMEHEHHE. JelicTBHE XJI0pa U XJIOPOBOIOPO/Ia HA OpraHUu3M
yeoBeKa. BaxkHenme XJI0pu/Ibl M UX HaXO0KJICHUE B IIPUPOJE.



O6mas xapaktepuctrka 37aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CtpoeHne M (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnotpornHble MOTUGHUKAIIMKE KUCIOpOJa M cepbl. XUMHUECKUE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHUE,
busnyeckue U XUMUUecKHe cBoicTBa. OKCHIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHas
KUCI0Ta, (uU3MYeCKWe U XHMMHYECKHe CBoicTBa (oOlIMe Kak MpeACTaBUTEeNsl Kilacca KHCIOT U
cnenuduyeckne). XUMAYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIUIEHHOTO CII0C00a MOMYyYSHUS CEPHOM
kucinoTel. [Ipumenenne cepHoit KHcaoThl. COMM CEpHON KUCIIOTHI, KaYeCTBEHHAs PEaKLUs Ha Cylb(aT-uoH.
Haxoxnenue cepbl M e€ coelMHEHUH B mpupoje. XUMHUECKOe 3arps3HEHHe OKpYXKaloulell cpezbl
COCIUHEHUSIMU cepbl (KUCIOTHBIE JOXKAW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IpeOTBPALICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-Tpymnmnbl. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIC
CTENEeHH OKHUCIEHHUS. A30T, paclpocTpaHeHHEe B MpuUpoae, (QU3MYECKHe KU XHUMHUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mnpupoae. AMMHaK, ero (u3Myeckrue MW XUMHUYECKHE CBOWCTBA, MOJY4YCHHE U
npuMeHenrne. Conu aMMOHMSA, MX (pU3MyYecKkHe M XMMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakiysi Ha WOHBI aMMOHHs. A30THas KHCIOTa, €€ MojydeHue, (U3NYeCKhe UM XHMHUYECKHE CBOWCTBA
(oOmue Kak MpeICcTaBUTENsS Kiacca KHUCIOT M crnenuduueckue). lVcmonp3oBaHWE HUTPATOB U coJied
aMMOHHSI B KaueCTBE MHHEPAIbHBIX YyHOOpeHHi. XHUMHUECKOe 3arpsi3HEHHE OKpPYXKAIoLIeH Ccpelibl
COCAMHEHUSIMH a30Ta (KHCJIOTHBIC JOXKIW, 3arpsa3HeHHE BO3AyXa, MOYBBl M BojoémoB). Docdop,
ajorponHble Momupukamuu Gocdopa, dusmdeckne n xumudeckue cporictBa. Oxcun docdopa (V) u
docdopHas kucnora, (puU3MUECKHMEe M XUMUYECKUE CBOICTBa, moiydeHue. Mcmons3oBanue ¢ocdaroB B
KayeCcTBE MUHEPAIbHBIX y100pEHUI.

OO6mas xapaktepucTuka 3ieMeHTOB [VA-rpynmnel. OcOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIEPO/, aJUIOTPOIHbBIE MOIU(DUKAIINH, PACIIPOCTPAHEHNE B TIPUPOE, PU3MUECKUE U
XUMHUYECKHe cBoicTBa. Aacopbuus. Kpyrosopot yriepona B npupozae. OKcuasl yriepona, ux Gu3ndecKue
U XMMUYECKHE CBOICTBa, JEeWCTBUME Ha >KMBbIE OpPraHU3MbI, MOJYYEHHE U MPHUMEHEHHE. DKOJOrMYecKHue
npoOJyemMbl, CBsi3aHHBIE C okcugoMm yriaepoxa (IV), rumoreza riao0ambHOrO TMOTEIJICHUS KJIMMaTa,
NapHUKOBBIN 2P PeKT. YToNbHas KUCIO0Ta U €€ CONH, NX (PU3HYecKre U XMMUYECKHE CBOMCTBA, MTOIYYCHUE U
npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-MOHBL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHaYaIEHBIE IOHATHUS 00 OPTAaHWMYECKHX BEIIECTBAX KaK O COCTUHEHUSAX yriepoa (MeTaH, 3TaH,
STHJIEH, alleTHIICH, YTaHOJ, TIMIEPHH, YKCYCHast KUcioTa). [IpupoHple MCTOYHUKHN YTIIEeBOAOPOAOB (yrob,
IPUPOJHBIN ra3, He(Th), MPOAYKTHl MX TepepaboTKu (O€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJOrMUYECKH BaXKHBIX BEIIECTBAaX: KUPaX, OelKax, yrieBoJlaX — U UX POJIM B KU3HH YEIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHMUYECKUX U HEOPTraHUYECKUX COENHEHHH.

Kpemunii, ero ¢usnyeckne W XUMHUYECKHE CBOWCTBA, TMONy4YeHHE W TpuMeHeHune. CoennHeHHS
KpeMHus B npupoje. O6mmue npeacrasienus o6 okcuae kpemuus (IV) u kpemuuenoit kucnore. CUIUKATHI,
UX HCIIOJIb30BaHUE B OBITY, B IMPOMBIIUICHHOCTH. BakHeillne cTpouTenbHblE MaTepuaibl: KepaMmHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbr 6e30macHOro UCMOIb30BaHUS CTPOUTEIBHBIX MaTEpHAIOB
B IMOBCEHEBHOM KU3HM.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3IlOB HEOPraHWYECKUX BELIeCTB, CBOWCTB COJIIHOM KHCIOTBHI, MpPOBEAECHUE
KaueCTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOIIOICHNE TPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAXKAIOIIHIE
¢u3nveckne W XUMHUYECKHE CBOWCTBA TallOTEHOB M WX COCIUHEHHWH (BO3MOXKHO WCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3laMu XJIOpUJOB (TAJOTEHUIOB), O3HAKOMJIEHHE C OOpa3liamu
ceppl M €€ CoelMHEHMSIMU (BO3MOXKHO UCIIOJIb30BaHUE BHUAECOMATEpPHAIOB), HAOIIOACHUE Ipolecca
oOyrIIMBaHUS caxapa MOJ JeHCTBUEM KOHILIEHTPUPOBAHHOM CEPHOM KHUCIOTBHI, M3YYEHHUE XHMHUYECKUX
CBOMCTB pa30aBJICHHON CEPHOW KHCIOTHI, MPOBEACHHE KAUYeCTBEHHOM pEakuuu Ha CynbhaT-uoH H
HaOJI0ZICHUE TIpU3HaKa e MpOTeKaHMs, 0O3HAKOMJICHHE ¢ (PU3NIECKUMH CBOMCTBAMHU a3oTa, (ochopa u ux
COCAMHEHUN (BO3MOXKHO HCIOJB30BAHHWE BHUAECOMATEPHATIOB), OOpa3liaMd a30THBIX M (HOCHOPHBIX
ynoOpeHuii, mojiydyeHue, coOupaHue, paclo3HABaHWE U U3YYCHHE CBOICTB aMMHaka, NpOBEICHHE
KaYeCTBEHHBIX pEaKIuii Ha HOH aMMoOHuA M (ochaT-MOH U H3yYeHHE NPHU3HAKOB HX IPOTEKAHMS,



B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTHI € MeIbi0 (BO3MOXXHO HCHOJIb30BaHUE
BUCOMATEPHUAJIOB), HM3yYCHHE MOJENeH KpUCTAJUIMYECKHX peETOK anMasa, rpaduta, QymnnepeHa,
O3HAKOMJICHHE C MPOLECCOM aJCOPOLUU PAaCTBOPEHHBIX BEIIECTB AKTMBHPOBAHHBIM YITIEM M YCTPOMCTBOM
IPOTUBOTa3a, MOJydeHne, COOMpaHue, paclio3HaBaHUE U MU3yYeHHE CBOICTB YIJIEKUCIIOrO Ta3a, IPOBEACHHE
KaYeCTBEHHBIX peakuuid Ha KapOOHAaT M CUJIMKAT-MOHBI M H3Yy4YeHHE IPU3HAKOB HUX IPOTEKaHMUS,
O03HAKOMJIEHHE C IPOJYKIMEN CUIMKATHOM INPOMBIIIEHHOCTH, PEIICHHE 3KCIEPHUMEHTAIbHBIX 3ajad II0
TeMe «BakHeWIe HeMETAIUIbl U UX COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO0miasi xapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — METAJJIOB HAa OCHOBAHWU HX IMOJIOKEHHUS B
[Tepuoanueckoit cucreme xumuyeckux siemeHtoB JI. M. MengeneeBa u crpoenust aromoB. CtpoeHue
MeTaJIoB. MeTtamnuueckas CBA3b M METAJUIMYECKass KpUCTAIIMYECKas: PEeIIETKA. DIEKTPOXUMHUECKUN psij
HanpspkeHud metauioB. dusnueckre W XMMUYECKHE CBOMCTBa MeTayuioB. OOmue crnocoObl MOTyueHUus
MeTaysioB. [ToHsITHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBhl (CTalb,
YYT'yH, JIOPATIOMHHHANA, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounple Metawibl: moJioxkeHue B llepumoamueckod cucrtemMe xumuyeckux snemento JI. .
MenzeneeBa, CTpoeHHE UX aTOMOB, HaXOXJeHHE B mpuponae. OPU3NyYecKue W XMMHYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kanusi). OKCHIIBI U THUIPOKCHIIBI HATPUS U Kanusl. [I[puMeHeHne mIeIOUHbIX METAIJIOB U
UX COCIUHEHHI.

[Ilero4HO3EMENBHBIE METAJUIBI MarHuidi M KalblUi: MNoJokeHue B llepuommueckod cucreme
xuMuueckux 3nemeHToB /1. . MenzeneeBa, cTpoeHHE UX aTOMOB, HaXOxXkAeHHe B npupoje. dusnueckue u
XUMHUYECKHE CBOMCTBA MarHus U Kalblius. BakHeiinne coequHeHUs Kalblus (OKCUI, THUIPOKCHI, COJIN).
KécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nosoxxenue B [lepuogudeckoi cucreme xuMmuueckux anemeHToB [[. 1. Menneneesa,
CTpOEHHE aToMa, HaXxoJeHue B mpupojae. Gusnueckrue U XMMHUECKHUE CBOMCTBa altoMUHUSA. AM(OTEpHbIE
CBOICTBA OKCHJA U TUAPOKCUIA ATFOMUHUS.

Kenezo: nonoxenne B Ilepmommueckoil cucrteMe xuMmuueckux snemeHtoB /[[. M. MeHneneena,
CTpOCHHE aToMa, HaxoXxAeHue B npupoje. Puznueckne U XUMHUYECKHE CBOMcTBa »xene3a. OKCHIBI,
ruapokcuabl 1 comu xkenesa (II) u sxenesa (III), ux cocras, cBoOiCTBa U MOTy4EHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3llaMM METaJJIOB W CIJIaBOB, UX (U3MYECKUMHU CBOWCTBAMH, H3Yy4YEHHE
pe3yJabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHME BHUACOMATEpPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa Kallblisg M HaTpHUsl ¢ BOJOM (BO3MOXKHO MCIIOJNb30BAaHHE BHUECOMATEPHAIIOB),
UCCIIEIOBaHME CBOMCTB KECTKOM BOJIBL, ITpOLiecca TOPEHUs KeJe3a B KUCIO0po/ie (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMAaTEPHUAIIOB), IPU3HAKOB IPOTEKAaHUS KAYECTBEHHBIX PEAKIUI Ha HWOHBI: MAar"us, Kajblud,
amomMuHus, 1uHKa, keneza (II) u xenesa (III), menm (II), HabmroneHue W omucaHWe MPOIECCOB
OKpAIlIMBaHUs TJIAMEHU MOHAMU HATPHsl, KaJUs U KaJbIUs (BOZMOKHO HMCIIOJIb30BaHUE BUEOMATEPHUAIIOB),
uccieioBaHie aM(OTEpPHBIX CBOMCTB THAPOKCHJA QIIOMUHUS M TUAPOKCHJA LIMHKA, peIIeHue
9KCIIEPUMEHTAIBHBIX 337a4 110 TeMe «BajkHelne MeTaibl U UX COETUHEHUS».

XuMus M OKpyKamoLmas cpeaa

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YEJIOBEKA. be3omacHOe MCIIONb30BaHNUE BEIIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas momMomib Npu XMMUYECKHX 0XKOTaxX M OTPaBICHUSX.

XUMHUUECKOe 3arps3HeHNE OKpYyXkaroleil cpenbl (mpeaenbHasi JOIycTUMasi KOHLEHTpaIHsl BEIIECTB,
nanee — [1/1K). Poabs XxuMuu B pelieHMH 3KOJI0THYECKUX pooIieM.

Xumuueckuii IKCnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).

Mesicnpeomemmunie ceazu

Peanu3anus MexnpeIMETHBIX CBSI3€M MPU U3YYEHUM XMMHHM B 9 Kilacce OCYILIECTBISIETCA 4epes
UCIIOJIb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATHH, SBISIOMIUXCS CUCTEMHBIMU
JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOm1re ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIIN3, CHHTE3,
KJIaccuUKausl, NePHOAUYHOCTh, HAOJIOJCHHE, SKCICPUMEHT, MOJCIMPOBAaHHE, H3MEPECHUE, MOJEIb,
SBJICHHE, TAPHUKOBBIHN 3()(hEKT, TEXHOIOTHUSI, MATEPUAIIBI.

®dwusnka: MaTepusi, aTOM, 3JCKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH[, W30TOIBI, PaJHOAKTHBHOCTD,
MOJICKYJIa, IEKTPUUYCCKHIA 3apsi/l, TPOBOIHUKH, MOTYIPOBOIHUKH, TUIICKTPUKHU, (POTORIEMEHT, BEIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, T'a3, PacTBOP, PACTBOPUMOCTb, KPHCTAIIMUECKas penIéTKa,
CIUIaBbl, (PM3UYECKHE BEIMYUHBI, CIUHHIBI M3MEPEHUS, KOCMHUUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.

buonorusi:  ¢orocuHTe3, apIXaHWe, Owocdepa, OIKOCUCTEMa, MHHEpaJbHBIE  YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MHUHEpallbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAEMBbIEL,
TOILJIMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOT'PAMMBI 1IO XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS MPOrPaMMBbl OCHOBHOI'O OOIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJ€
0o0y4eHHs XMMHUH B €IUHCTBE Y4eOHOW M BOCHHUTATEIBbHOHN AEATEIBHOCTH B COOTBETCTBUU C TPAJAMLIMOHHBIMU
POCCHICKMMH COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, MPUHATBIMH B OOIIECTBE
IIPaBUJIAMU U HOPMAMU IOBEJIEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHSI U COLIMAIN3ALIUN
o0yJaronmxcs.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCA CHUCTEMOM
MIO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCIIMPEHUE ONBITA AESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPMUYECKOMY M HAy4YHOMY HACIEOMIO,
MOHMMAaHMsI 3HAYCHHS XHMHUYECKOH HAyKd B JKU3HM COBPEMEHHOro OOIIEecTBa, CIIOCOOHOCTH BIaJETh
JOCTOBEPHON HH(OpPMAIMECH O IMEPEHOBBIX JOCTIKCHUSX M OTKPBITHUSX MHUPOBOH M OTCUCCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUAX 00 yCTpOicTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJCTaBICHUST O COLMAJIbHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUYECKONH U
APYTUX BHJAX JESATEIbHOCTH, FOTOBHOCTH K Pa3sHOOOPa3HOM COBMECTHOM MESTEIbHOCTH IPH BBINOJHEHUU
y4eOHBIX, MMO3HABATEIbHBIX 3aJ]ay, BBHIIOJIHEHUU XUMHUYECKUX HKCIEPUMEHTOB, CO3/IaHMM YYEOHBIX MPOEKTOB,
CTpEeMJICHHSI K B3aWMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B IPOLECCE ATOW y4eOHOH NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEACHME M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BELIECTBE M XHMMHMUYECKOH peakiuu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHM M COCTAaBJISIIONIME OCHOBY Ul IMOHUMaHHsS CYIIHOCTH Hay4YHOU
KapTUHBI MHpa, IPEACTaBIECHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3AUMOCBA3SIX YellOBEeKa C
IIPUPOJHOM CPEAOH, O POJIY XMMUH B MIO3HAHUU ITHX 3aKOHOMEPHOCTEN;

M03HABATEJIbHBIE MOTHBBI, HalpaBJCHHbIC HA MOJTY4YEHHE HOBBIX 3HAHUM MO XUMHUM, HEOOXOAUMBIE AJIs
OOBSICHEHUS] HAOJIIOJIaEMBIX IPOLIECCOB W SIBJICHUM, IMO3HABATEJbHOM, MH(GOPMALMOHHON U YHUTATEIbCKON
KYJIbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON pabOThl C yUeOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JOCTYIMHBIMU TEXHUYECKUMH CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M IMO3HAHUIO, JIHOOO3HATENBHOCTh, TOTOBHOCTh M  CHOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOW U UCCIIEI0BATENIbCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH
1 YpOBHs 00y4YEeHHS B ajbHeHIIeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbI:

OCO3HAaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3/I0POBBIN
o0pa3 »HU3HH, OCO3HAHHWE TIOCIENCTBUN U HENPUITHE BPEIHBIX MPHUBBIYEK (YNMOTPEOIEHHs] aJIKOTroJs,
HapKOTHUKOB, KYpeHHsI), HEOOXOIUMOCTH COOJIOCHUS MPaBHJI 0€30MaCHOCTH MpU OOpAIIEeHUH ¢ XMMHYECKUMHU
BEIIECTBAMH B OBITY U peaslbHON KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3y4eHUIO MNpodeccuil U Tpylna pa3iIuyHOro poja, yBaK€HUE K TPYAy U
pe3ylbTaTtaM TPYAOBOW JIEATENbHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU 10 XUMHH,
OCO3HAHHBIM BBIOOP WHAMBHUIYAIbHOM TPAaEGKTOPUH MPOAOIDKEHHUS OOpa3oBaHHMs C YUYETOM JIMYHOCTHBIX
WHTEPECOB M  CIIOCOOHOCTH K XHUMHH, OOIISCTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH, yCHENIHON
npopeCCUOHATIBHON JIEATEIbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb aJalTUPOBAThCS B
npodeCcCHOHATIBHOM Cpelie;

6) 3K0JI0rM4ecKOro BOCIIHTAHHUS:

HKOJIOTHYECKHU 11eJ1Iec000pa3HOe OTHOIIEHHE K MPUPOJEe KaK MCTOYHHMKY KMU3HU Ha 3emiie, OCHOBE e¢
CYIIECTBOBAaHHUS, IOHUMaHUE LIEHHOCTH 3/10pOBOr0 U 0€30macHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOILLIEHHE K



COOCTBEHHOMY (M3UYECKOMY M IICUXMUYECKOMY 3/I0pOBbIO, OCO3HAHUE ILIEHHOCTH COONIOEHUS IpaBUil
0e30macHOTo MOBEACHUS MPU PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaLUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KHU3HH
JTIOJICH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOTy4aeMble IPU U3YYEHUU XUMUH, 7S PEIICHUs 3a]a4, CBA3aHHBIX C
OKpY’Karolel IpUPOJHON CpeaoH, Il MOBBIIEHUS YPOBHS 3KOJIOIMUECKON KYJIbTYphl, OCO3HAHMS IT100aIbHOI0
XapakTepa 3KOJOTMYECKMX NpoO0JieM M INyTeH HX pEIIeHHs MOCPEACTBOM METOJOB XUMHH, 3KOJIOIMYECKOIO
MBIIIJICHUSA, YMCHUA PYKOBOJACTBOBATLCA UM B HO3HaBaTeHLHOfI, KOMMYHHKaTHBHOﬁ u COHHaHBHOfI IIPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX Pe3y/lbTAaTOB BBIACIAIOT 3HAYMMBIC A (POPMUPOBAHMS MHUPOBO33PEHUS
oOIIeHay4YHbIe TOHATHS (3aKOH, TEOPUSs, IPUHLIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, SKCIIEPUMEHT U IPYTroe.),
KOTOPBIC UCIIOJB3YHOTCA B €CTCCTBCHHO-HAYYHBIX y‘IG6HLIX npeaMeTax v MOo3BOJISIIOT HA OCHOBC 3HAHUH U3 ITUX
pEeIMETOB (OPMUPOBAThH MPEACTABICHUE O LIEJIOCTHON HayyHOM KapTUHE MUpPA, U YHHUBEpCAJIbHbIE y4eOHbIE
neicTBus (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYyIATUBHBIE), KOTOpble oOecneunBaroT (OpMHUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM eI TeIbHOCTH.

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble ornueckue aeiicTBUs:

YMEHUSl HCHOJb30BaTh MPHEMBI JIOTHYECKOTO MBILIUICHUS IPU OCBOGHMM 3HAHMU: PacKpbIBaTh CMBICI
XUMHUYECKUX MOHSTUH (BBLIEIATH MX XapaKTepHble IPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMU
HOH?ITI/ISIMI/I), HUCIIOJIBb30BaTh INOHATHUA IJIA 00BICHEHHUS OTACJIBHBIX (1)aKTOB u SIBJIGHI/If/'I, BI)I6I/IpaTI) OCHOBaHHUA U
KPUTEPUH Ul KJIACCU(PUKALMU XMMHYECKUX BELIECTB M XHMMHYECKHUX pEaKIMi, yCcTaHAaBIMBaThb NPUYMHHO-
CIIC/ICTBEHHBIE CBSI3M MEXJAy OOBEKTAMU H3YYEHHUS, CTPOUTH JIOTMYECKHE pacCyXAEHHs (MHIYKTUBHBIE,
ACOYKTHUBHBIC, 110 aHaJIOFI/II/I), JACJIaTh BbIBOJbI M 3aKJIIFOYUYCHU A,

YMCHUEC IMPUMCHATH B MMPOLECCCE ITO3HAHUSA IMOHATUA (HpC[[MeTHI)IG u MeTaHpeILMeTHLIC), CHUMBOJIMYECKHUEC
(3HAKOBbIE) MOJIENIM, UCIOJIb3YEMbIE B XMMUHU, IPEe0OPa30BbIBATh HIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEIbHbIE
NpPEJCTaBICHU — XMMUYECKUH 3HAK (CUMBOJ 3JIEMEHTa), XUMHUeckass (opMysa U ypaBHEHHE XUMHYECKOU
pC€aKknuu — MnNpr pCICHUN y‘Ie6HO-H03HaBaT€J'IBHI)IX 3ajaa4, C yLIéTOM 3THUX MOJCJIIBHBIX HpCILCTaBJ'IeHI/Iﬁ BBISABIIATD
U XapaKTCPHU30BaTb CYHICCTBCHHBLIC IMPU3HAKNU H3Y4aCMBIX 00BEKTOB — XUMHYECKUX BEUICCTB U XUMHUYCCKHUX
peaKIMii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CIICACTBEHHBIE CBA3M U MPOTHBOPEUYUS B M3ydaeMbIX
npoleccax U SBICHUSX.

ba3oBble uccienoBarejbckmue 1eiCTBUSA:

YMCHHUE UCIIOJB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYECTBEC HHCTPYMCHTA ITO3HAHUA, a4 TAKKC B KaUCCTBC
OCHOBBI OJIs1 (bOpMI/IpOBaHI/Iﬂ THIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX CY)KI[GHI/II\/’I;

nproOpeTeHne OMbITa MO MIAHUPOBAHUIO, OPraHU3ALUMN U MPOBEJACHUIO YYEHHYECKUX SKCIIEPUMEHTOB,
yMeHue HaOJroAaTh 3a XOAOM IIpolecca, CaMOCTOATENBbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GOpMYIHPOBATH
00001IIeHHS ¥ BBIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISTH OTUET O TIPOJICTaHHOM
pabore.

Pabora ¢ nnopmanmeii:

yMEHUE BbIOMpPATh, AaHAIU3UPOBATh M WHTEPIPETUPOBATh MH(POPMAIUIO Pa3IWYHBIX BHJIOB U (OpM
MPE/ICTaBICHMS], TOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JUTepaTypa XUMHYECKOIO
COJiep’KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHETa), KpUTHYECKH OLIEHWBAaTh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IUYHble METOJbl W 3alpochl MpH TOUCKEe U oTOope HHPOpMaLUU U
COOTBCTCTBYIOIIMX  JAaHHBIX, HGO6XOJII/IMBIX U1 BBIIIOJIHEHUS y‘-Ie6HBIX 1 IMO3HaBaTCJIIbHBIX  3aaa4d
OTpeIeNIEHHOTO THUIIA, PUOOpPETeHHE ONbITa B 00JACTH MCIIOJIB30BaHUS MH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TGXHOHOFHP'I, OBJIAJICHUC Ky.HI:TypOfI AKTUBHOI'O HUCIIOJIb30BaHUA Ppa3InYHbIX ITOUCKOBBIX CHUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpMY IpEeACTaBICHUs HH()OPMAIIMKN U WUTIOCTPUPOBATh pellacMble
3aJjauu HECJIOKHBIMM CXeMaMU, TuarpaMMamMu, IpyrumMu popMamu rpaduku u uX KOMOMHALUAMUY;

YMEHHUE MCIIOJIb30BaTh M aHAJINW3UPOBaTh B Ipoliecce y4eOHOM M MCCIEI0BATENbCKON EATEIbHOCTH
MH(OPMALIMIO O BIUSHUUA IMPOMBIIIJICHHOCTH, CEIBCKOT0 X03HUCTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYXKarolen
IIPUPOJHOM CPEIBI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



YMEHUs 3a7aBaTh BOIMPOCHI (B XOj€ AWAora W (WJIM) TUCKYCCHH) TIO CYIIECTBY OOCYKIAEMOM TEMBI,
(bOopMyIMpPOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHSI TIPEJCTABISATh TOJYYCHHBIE pPE3yJdbTaThl IMO3HABATEIHHOW JEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTax; JejaTh TMPE3eHTAlUI0 pPe3yJbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO JKCHEPUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHUS y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABaTENbHOW U
MCCIIEI0BATEIBCKON JESITEILHOCTH MPH PEIIEHUH BO3ZHUKAIOUINX MPo0JeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U
COrIacoBaHUsl MO3ULUN (00CYXIeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPAWHAILUS COBMECTHBIX
NeHCTBUM, onpe/esieHne KpUTepUeB M0 OIICHKE KaueCTBa BHIIOJHEHHOW padOThI U IpYTHeE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIEe IeiiCTBHUS:

YMEHHME  CAMOCTOSITEJIbHO  OINpEAENATh  LEIM  JAEATEIbHOCTH, IUIAHUPOBaTh,  OCYILLECTBIISTH,
KOHTPOJIMPOBaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATENbHOCTh, BbIOMpaTh Hambosee
¢ (deKkTUBHBIE CIOCOOBI pelIeHHUs y4eOHBIX M MO3HABaTENIbHBIX 3aJ]a4, CaMOCTOSATEIbHO COCTABISATH WU
KOPPEKTUPOBATh IIPENJIOKECHHBIM AJITOPUTM JIEHCTBUM IIPYU BBINOJHEHUU 3aJaHUM C y4ETOM IIOJIyYEHHUS HOBBIX
3HaHUN 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKLMSIX, OLEHUBATh COOTBETCTBUE MOIYYEHHOI'O pe3yibTara
3asIBJICHHOM 11€7TM, YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MPE/JIaraeMble B YCIOBUU 3a/IlaHUM.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COAEpPXaHMs, YCTaHOBJIEHHOTO
naHHOU (henepanbHOi pabovei MporpaMMOi, BEICIISIOT: OCBOCHHBIE 00YJaIOMIMMUCS HAyYHBIC 3HAHUS, YMCHHUS
U CIOCOOBI AeHCcTBUIA, crierududeckue s IpeaMeTHON 001acTi « XUMHUS», BUJBI JESTEIBHOCTH 10 MOTYy4YEHUIO
HOBOT'O 3HAHHUA, €r0 WHTEpIpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHUI0 B PA3IUYHBIX Y4YEOHBIX M HOBBIX
CUTYaIHsX.

K xoHuy oOyuenus B 8 kiacce npeaMeTHblEe pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)arb
c(hOpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TMOHSTHH: aTOM, MOJIEKYJIa, XUMUYECKUM DIJIEMEHT,
IIPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOAHOPOJIHAs), BaJIEHTHOCTh, OTHOCUTEIbHAS
aTOMHasi M1 MOJICKYJISIpHAs. Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi IOJIsi XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUH, MOJSPHbIA OOBEM, OKCHJ, KUCIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIATENBbHOCTD,
CTENEHb OKHCIICHUS, XHMHUUYECKas peakius, KilacCH(pUKAIUS peaKIHil: peaklud COCTUHEHUS, pEeaKIuu
pa3NoXKEeHUs, peaKklui 3aMelIeHUs, PeaKIMi OOMEHa, 2K30- M JHAOTEPMHUECKUE PEAKIINH, TEIUIOBOH A(dexT
peaxiuu, Sapo aToMa, SIEKTPOHHBIA CIOM aroma, aTOMHas OpOuTalb, paguyC aToMa, XUMHUYEcKas CBS3b,
MOJIIpHAsl W HETOJISIpHAsl KOBAJCHTHasl CBSA3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MaccoBas I0JIs
BelllecTBa (MPOIICHTHAs! KOHIIEHTpAIUs) B PaCTBOPE;

o WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX TOHATUN M MPUMEHSTH 3T TOHSTHS TIPH
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

o UCIIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIsl COCTaBlieHHUs (OpMyNl BEHIECTB U ypaBHEHUU
XUMHYECKUX PEAKIINIL;

o OTpeeNsATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTENEHb OKHCIIECHUS
JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, MPUHAJJIEKHOCTh BEUIECTB K OMpPENeIEHHOMY KIIACCy COEAMHEHUN TIO0
dbopMynaM, BUJ XUMHUYECKOW CBS3H (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSX;

o packpbiBaTh cMbicha llepuonnueckoro 3akona [[. 1. MenzeneeBa: 1eMOHCTpUPOBAThH MOHUMAHUE
MEPUOINUECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MojoxeHus B Ilepuogumueckoil cucreme,
3aKOHOB COXPAaHEHHS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHs, 3aKOHa
ABorajipo;

o ONMKCHIBATHL U XapakTepus3oBaTh TabauuHyio (opmy Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pasiinyaTh TOHATUSA «TJIaBHas moarpynmna (A-rpynma)» u «mobouHas mnoarpymnma (b-rpymma)y,
Majible W OONBIINE IMEePHUOJbI, COOTHOCUTh O0O3HAYEHHUS, KOTOpble UMEIOTcs B Tabmuie «llepuommueckas
cucteMa xumudeckux snemeHtoB [[. M. MenpaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] siApa, O0IIee YUCIIO 3JIEKTPOHOB U paclpeiesieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM);



o KJIACCU(PUIIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIIUU
(TI0 YMCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIUIOBOMY (P dekTy);

o XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/1asi ONMKMCAHKE IPUMEPaMH MOJICKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIIMX XUMHUECKUX PEaKLUii;

o MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAICHUN B PA3IMYHBIX YCIOBUSX;

o BBIUUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEILIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 10 (opMylie COeIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHCHHUIO XUMUYECKOU PEAKIUY;

o MIPUMEHSITh OCHOBHBIE OIEpallMd MBICTUTENIbHON ACSITENbHOCTH — aHAJU3 U CHUHTE3, CPABHEHHUE,
000011IeHNe, CUCTEMATHU3AIINIO, KIACCU(UKALINIO, BBISIBICHUE MPUINHHO-CICICTBEHHBIX CBSI3€H — I U3y4eHUs
CBOMCTB BEIIECTB M XHUMHUYECKUX pEaKIud, €CTeCTBEHHO-HAyYHbIE METOJAbl MO3HaHWS — HaOI0eHHE,
U3MepeHue, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH );

o ClIeIOBaTh MpaBWJIaM MOJIb30BAHUSA XMMHMUYECKOH MOCYJ0W U J1abopaTOpHBIM O0OpYIOBaHUEM, a
Tak)Ke MmpaBujiaM oOpallleHus C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH O BBITOJHEHHUIO JTa00OpaTOPHBIX
XUMUYECKUX ONBITOB M0 TOJYYCHHI0O W COOUpPAHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJAa U KHUCIOPOJA),
MPUTOTOBIICHHIO PACTBOPOB C OMpPENENEHHONH MacCOBOHM J0Jei pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U
MPOBOAUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIENOYEH U KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JaKkMyc, (heHondranent, METUIOPAHK U APYTHUE).

K xoHmy oOyueHus B 9 KJjacce NMpeIMETHBIC pe3ybTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

o pPacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IMOHITHIA: XUMHUYCCKHI DJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHWOH, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPHIIATEIIEHOCTh, CTETIEHb
OKHCJICHUs, XUMHUYECKasi PeakKius, XUMU4ecKasi CBS3b, TEIUIOBOM 3(PEeKT peakiu, MOJIb, MOJSPHBIH 00BEM,
pacTBOp, SJIEKTPOIHTHI, HEINEKTPOJIUTHI, JIEKTPOJUTHYECKAs UCCOLMAIIUS, pPEaKIMH HOHHOTO OOMeHa,
KaTrajau3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble W  HEOOpaTUMbIC  PEAKIUH, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIC PEAKIIMH, OKHCIHUTEIbh, BOCCTAHOBHTENb, OKHCIEHHE WM BOCCTAHOBIICHHE, AJIOTPOIHS,
aMm(pOTepHOCTh, XUMHYECKas CBI3b (KOBAaJEHTHAs, HMOHHAs, METAIJIMYecKas), KpUCTaIJIUYecKas pemeTka,
KOppO3Usl METAJIOB, CIUIABbI, CKOPOCTh XMMHYECKOW peakIuu, MpeAensHo nomyctumas koHueHtparus [TK
BEIIIECTBA;

o WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUN U MPUMEHSTH 3THU MOHITHS MPU
OIMMCAHWY BEIIECTB U UX MPEBPAICHUM;

o WCIONIb30BaTh XHMMUYECKYI) CHMBOJHKY JUIS COCTaBleHUs (GOpMyNl BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIINI;

o OTIpPE/CIIATh BAJCHTHOCTh W CTENEHb OKWCICHHS XHMHUYECKHUX DJJIEMEHTOB B COCIMHCHHSIX
Pa3IMYHOTO COCTaBa, MPHHAUICKHOCTh BEIIECTB K OINPENSIEHHOMY KIIACCy COCTUHEHHH 1o (opmynam, BHI
XUMHYECKON CBsI3W (KOBaJCHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTAHUUYECKUX COENMHEHUSX, 3apsi MOHA TI0
XUMHUYECKON Qopmyre, XapakTep Ccpeabl B BOJHBIX pAcTBOPaX HEOPTraHUYECKHX COCAUHEHWM, THII
KPUCTATUYECKON PEMETKA KOHKPETHOTO BEIIECTBA,

o packpeiBaTh cmbici llepuoamueckoro 3akona JI. M. MeHneneeBa W JEMOHCTPUPOBATH €ro
MMOHMMAaHHEe: ONHCHIBATh M XapaKTepH30BaTh TaOMU4Hy Gopmy Illeproamueckoil CHCTEMBl XUMHYECKHX
AJIEMEHTOB: pa3jnyaTh MOHATHS «JaBHas moAarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)y,
Maible U OOJbIINE MEePHOIbl, COOTHOCUTh 0003HAYECHHS, KOTOPbIE HMEIOTCS B MEPUOAMYECKON Tabmnwuie, ¢
YHCIIOBBIMUA XapPAKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsil sipa, o0Iiee 4ucio
AJIEKTPOHOB M PACHpEeNICHUE UX MO IIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COECIUHEHHH B Ipejesax MajblX MEPHOJO0B U TNIABHBIX MOATPYMN C Y4ETOM CTPOEHUS
UX aTOMOB;

o KJIacCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEILIECTBA, XUMUYECKUE PEaKIUU
(0 YMCIy W COCTaBY YYacTBYIONIUMX B PEAKIMH BEIIECTB, MO TETIOBOMY 3(D(EKTy, Mo M3MEHEHHUIO CTeneHei
OKUCJICHUSI XUMHYECKUX JICMEHTOB);



o XapaKTepu3oBaTh (OMUCHIBATH) O0IIME M crenu(uIeckue XUMHYECKHE CBOWCTBA TMPOCTHIX H
CIIO)KHBIX  BEIIECTB, IIOATBEP)KAAs OINUCAaHWE TMPUMEpPAMH MOJCKY/SIPHBIX W HOHHBIX  YpPaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

o COCTABIISATh YPABHEHUS JICKTPOIUTHUYCCKON JUCCOLUAIIMUA KUCIIOT, MIEI04Yel U COJICH, OJHbIE U
COKpalIEHHBIC YPAaBHCHUS PEaKIMi MOHHOTO OOMEHa, YPaBHEHUS PEaKLUil, MOJATBEPIKAAIOIINX CYIIECTBOBAHHUE
TEHETUYECKOM CBSI3U MEX/Iy BELICCTBAMH Pa3IMYHbBIX KJIACCOB;

o PacKphIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBHUTEILHBIX PEAKIIMH MOCPEACTBOM COCTABIICHHS
ANIEKTPOHHOTO OaJIlaHCa ITUX PEAKIIHIA;

o MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTU TPOTEKAHHUS
XMMHUYECKHX MPEBPALICHUN B Pa3IUYHBIX YCIOBHSIX;

o BBIYHCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYEO MAacChl BEILIECTB, MAacCOBYIO JIOJIO
XUMHAYECKOTO AJIEMEHTa TI0 POpMYJie COSIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUThH PACUETHI
10 YPaBHEHHUIO XMMHUYECKON pEaKIui;

o coOJItOIaTh TpaBWJIa TOJIB30BAHUSI XUMHUYECKOH MOCYIO0H M JIaOOpaTOpHBIM 00OpYyJOBaHUEM, A
TaKXKe MpaBwiia OOpalICHHUs C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBIITOJHEHUIO J1a00OpaTOPHBIX
XMMHUYECKHMX OIBITOB 10 MOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEHICCTB (AMMHUAKa U YTIICKUCIIOTO ra3a);

o MPOBOJIUTh  PEAKIIMU, MOJTBEPXKAAIONIME KAYECTBCHHBIH COCTaB  pa3IMYHBIX  BEINECTB:
pacro3HaBaTh OIBITHBIM MYyTEM XJOPUA-, OpOMHUI-, HOAWA-, KapOoHaT-, ¢ocdar-, cwimkar-, cymabdar-,
THPOKCH/I-MOHBI, KATHOHBI aMMOHHS M MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAacCTBOpax
HEOPTraHUYECKUX BEIICCTB;

o IPUMEHSATh OCHOBHBIC OIEPAIIMU MBICIUTEIBHON NESITEIBHOCTH — aHAJIM3 U CHHTE3, CPAaBHEHUE,
000011IeHUE, CHCTEMATHU3alINIO, BBISIBJICHUE TPHYUHHO-CIICACTBEHHBIX CBSI3EH — Il M3y4YCHHUsI CBOMCTB BEIICCTB
U XUMHYECKUX PEAKIIUii, €CTECTBEHHO-HAYYHbIC METO/IbI IO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJICIIMPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Ne 1/ HaunmeHoBaHue pa3aejioB H TeM KosanyecTBo yacos DJIeKTpOoHHBIe (HU(poOBLIE)
° n/m
MporpamMmmal Bcero KonTpoabHbie padoThl IIpakTnyeckue padoTnl oGpa3oBaTe/bHbIE Pecypehbl
Paznea 1. [lepBoHavyaabHble XUMUYECKUE TIOHATHS
XuMus — BakHas 0071acTh
11 €CTECTBO3HAHMS U ITPAKTHYECKOM 5 2 Bbubnuoteka LIOK https://m.edsoo.ru/7f41837¢c
JIeSITeIbHOCTU YeIoBeKa
1.2 BelectBa 1 XUMHUYECKUE PEAKIIUH 15 1 Bbubnuoteka LIOK https://m.edsoo.ru/7f41837¢c
HWroro mo pazneny 20
Pazgen 2. BaxkHelimne npeacTaBuTeId HEOPraHMYECKUX BelllecTB
B K T 0
2.1 O3AyX. RACTOPOL. LIOHATHE O 6 Bubnuoreka IIOK https://m.edsoo.ru/7f41837c
OKCHAAX
2.2 Bomopos.IToHsTHE 0 KHCIOTAaX U COMSX 8 1 Bbubnnoteka LIOK https://m.edsoo.ru/7f41837¢c
Bopa. P I 6
23 OA. TaCTBOPEL. LIOHATHE O 5 1 1 Busmorexa LIOK https://m.edsoo.ru/7f41837¢
OCHOBAaHHAX
(0]
24 CHOBHBIC KIIACCRI HEOpraHHHiccrix 11 1 1 Busmorexa LIOK https://m.edsoo.ru/7f41837¢
COETMHEHUI
HWroro mo pazueny 30

Pa3nen 3. Ilepuoauueckuii 3akon u [epunoauyeckas cucrema xumuueckux 3jaeMeHToB . . MenaeneeBa. CTpoeHue aToM0OB. XuMHYecKas cBsI3b. OKUCIUT eJIbHO-
BOCCTAHOBHTEJIbHbIE PeaKINU

Ilepuoauueckuii 3aKoH u
I1
3.1 CPHOZITICCKA, CHOTEMA XHMITICCKHX 7 bubnuoreka [TOK https://m.edsoo.ru/7f41837c
anementoB JI. 1. MenneneeBa. CtpoeHune
aToma
X . -
3.2 HMIECKAs CBS3b. OKNCIHTENLHO 8 1 bu6mmoteka [TOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHTEIILHBIC PEaKIIH
Uroro o paszaeny 15 bubnuoreka ITOK https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubnuoreka ITOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[NTPOT'PAMME
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9 KJIACC

KoamuecTBo yacoB

JJIeKTpOHHBIE (HU(POBLIE)
Ne o/ HaumeHoBaHue pa3aesioB 1 TeM NPOrPaMMBbl KoHTpoJbHbIe IpakTHyeckue
Bcero o0pa3oBaTe/bHBIC Pecypchl
padoThI padoThI
Paspea 1. BemecTBo U XuMH4YeCKHe peaKUMU
11 [ToBTOpeHue u yriyOieHne 3HaHU OCHOBHBIX Pa3zeioB 5 1 Bubnmoreka [IOK
' Kypca 8 Kiacca https://m.edso00.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHYCCKUX PEAKITUI 4 brbmmorexa LIOK
- p peait https://m.eds00.ru/7f41a636
DNEKTPOIUTHYECKAS AUCCOLUALM. XUMUYECKUE PEAKLIUU B Bubnmoreka IIOK
13 8 1 1
pactBopax https://m.edsoo.ru/7f41a636
HWroro no paznmery 17
Paznen 2. HeMeranibl 4 HX COeTHHEHHUSA
O061as XapakTepUCTHKa XUMUYIECKHX 31eMeHTOB VIIA- Bubnuorexa IIOK
2.1 4 1
rpymmbl. [anoreHs https://m.edsoo.ru/7f41a636
OO61ast XapaKTepUCTHKA XUMUYIECKHUX 3JIeMeHTOB VIA- bubnunoreka [JOK
2.2 ) 6
rpynmsl. Cepa u e€ CoemMHeHUS https://m.edsoo.ru/7f41a636
23 O01mas xapakTepUCTHKA XUMUICCKHUX 3JIeMEHTOB V A- 7 1 Bubmmorexa [IOK
' rpymibl. A30T, hochop U X COeAUHEHNUS https://m.edsoo.ru/7f41a636
24 O061ast XapakTepUCTHKA XUMUYIECKHUX 31eMeHTOB [V A- 8 1 9 bubnunoreka [JOK
' TPYIIBL. YTIIEPOA ¥ KPEMHHH U UX COCAUHEHHUS https://m.edsoo.ru/7f41a636
HUroro no paznery 25
Pazgen 3. MeTannbl M HX COeUHEHHSA
Bbutnuoreka IIOK
3.1 5 4
O6me CBOHCTEA MeTamiIoR https://m.edso0o.ru/7f41a636
bu6 OK
3.2 Bakueiiiine MeTauibl 1 UX COCAMHEHUS 16 1 2 h:;p?;;:;i;iﬁ).ru 175412636
HUroro no pasgeny 20
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Pa3gen 4. Xumus u okpyskamoumas cpeia

41 BemiecTBa u MaTepua. 3 €JI0BEKA 3 bubmmotexa HOK
. TBAa ¥ MaTEPHAJIbI B )KM3HH YEIOBEK
. P https://m.edso0.ru/7f41a636
HWroro no paznery 3
Bubnmoreka IIOK
PezepBHOE Bpems 3

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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