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MNOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBICHAa HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO OOILIETO
oOpazoBanus, npencrasieHHbix B @I'OC OO0, a Takxke Ha ocHOBe (eaepanbHOi paboueil mporpaMMsl
BOCTIUTAHUS M C YY4ETOM KOHIEMIUH MPENolaBaHusl yIeOHOTo TpeaMeTa «XUMHUs» B 00pa30oBaTeIbHBIX
opranm3anusax Poccuiickoii ®enepanym, a Taxke Ha ocHOBe (emepaibHO paboyeld MporpamMbl IO
Xumuu.

[IporpamMma mo xumun IaéT MpescTaBiIeHUE O 1ETsIX, 00Iel cTparernu 00y4ueHHs, BOCIUTaHUS U
pasBUTHA O0OYUYarOIINXCSl CPEICTBAMH Yy4eOHOTO MpeAMETa, yCTaHaBIMBAET O0s3aTeNbHOE MpeaMeTHOEe
cojJiepXaHue, IMpeaycMaTpuBaeT paclpeesieHre ero Mo KjiaccaM M CTPYKTYpHUpOBaHHE IO pasfesiaM U
TEMaM TMPOrpaMMBI O XWUMHH, ONpEAENIAeT KOJMYECTBEHHBIE W KAueCTBEHHBIE XapaKTEPHCTHKH
COJIEpPKaHMsI, PEKOMEHIYEMYIO IOCIEeI0BATEIbHOCTh M3YYCHUS! XHUMUU C YYETOM MEKIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBsI3€H, JIOTHKK y4eOHOIro Ipolecca, BO3pAcTHBIX O0COOCHHOCTEH 00ydarommxcs,
orpesiessieT BO3MOXXHOCTH TpeaMeTa Ui pealn3aldd TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pazoBareNbHOW NpPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs, a TakkKe TPeOOBaHWHA K
pesyibpTaTaM OOy4YeHHsT XMMHHM Ha YpOBHE IeNieil M3yueHHs NpeAMeTa W OCHOBHBIX BHJOB y4yeOHO-
[M03HABATENbHON JESITETFHOCTH 00YJaOMIEroCs 0 OCBOCHHUIO YIEOHOTO COJIEPKAHHUSI.

3HaHWE XWMHUHM CIy>)KUT OCHOBOW ISl (DOPMHPOBAHHS MHPOBO33pPEHUS O00ydaromerocs, ero
MpeJCTaBICHUl O MaTepHalbHOM C€JMHCTBE MHUpPa, BAKHYIO POJb WIPAIOT (OpPMUpPYEMbIE XHMHUEH
MIPEICTABJICHUS O B3aMMOIIPEBPAIICHUAX SHEPTHH B 00 HBOJIIOLNH BEIIECTB B IPUPOJIE, O MY TAX PEIICHUS
JI00aIBHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS YEJIOBEUSCTBA — CHIPHEBOW, IHEPIeTUUCCKOM, MUIICBOW U
9KOJIOTHYECKOH 0€301MacHOCTH, TIPOOIIEM 3/IPaBOOXPaHEHUSI.

N3yueHue xuMuu:

CIIOCOOCTBYET pealn3alliil BO3MOXHOCTEH JUIsl CaMOpa3BUTHUS W (DOPMHUPOBAHUS KYJIBTYPHI
JUIHOCTH, €€ 00IIeH 1 PYHKITMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIIJICHUS 1 TBOPUYECKUX CIIOCOOHOCTEH 00y4aronmnXxcs, HABBIKOB
WX CaMOCTOSITETTbHOW Y4eOHOH IesTeIhbHOCTH, AKCHEPUMEHTAIBHBIX W HCCIENOBATEIbCKIX YMEHUH,
HEOOXOJMMBIX KaK B IIOBCEIHEBHOM KM3HH, TaK U B IPOPECCHOHATEHON eI TeIbHOCTH;

3HAKOMHUT CO CIEIU(UKON HAYYHOTO MBIIIICHHS, 3aKIabIBa€T OCHOBBI IIEJIOCTHOTO B3IUIAA Ha
€IMHCTBO TIPUPOJABI W UYEIOBEKa, SBISIETCS OTBETCTBEHHBIM JTaloM B (OPMHPOBAHHH E€CTECTBEHHO--
HayYHOW IPaMOTHOCTH 00yYarOIINXCS;

cocoOcTByeT (hOPMHPOBAHMIO [IEHHOCTHOTO OTHONICHWS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPO/Ie, K YeI0BEKY, BHOCHT CBOHM BKJIA]l B 9KOJIOTHIECKOE 00pa3oBaHue 00yJaroIIIXCsl.

Jlannple HampaBieHUsl B O0OyYeHHH XHUMHAW OOECTIEYMBAIOTCS CHEU(UKON copepkaHus yaeOHOTO
penMeTa, KOTOPBIN SIBISETCS IeJarornyecku afalTHPOBAaHHBIM OTpaKEHHEM 0a30BOI HAyKH XUMHH Ha
ONPEACIEHHOM JTane €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OpPHUEHTHPOBAH HAa OCBOCHUE
00yJaroMMMHCA CHCTEMBI TE€PBOHAYATIBHBIX MMOHATHA XWMHH, OCHOB HEOPTaHHMYECKOW XHMHU W
HEKOTOPBIX OTACITHHBIX 3HAYUMBIX MTOHATANA OPTaHNYECKON XUMUH.

CrtpyKTypa comepkaHusi MporpamMmsl 10 XUMHHU CPOPMHUPOBaHA HA OCHOBE CUCTEMHOTO T101X0/1a K
e€ uzydenuto. CojiepkaHre CKIIA/IBIBACTCS M3 CUCTEMBI MTOHIATUH O XHMUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMBI TIOHATUH O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 MTPHHIIUITY
MTOCIIEI0OBATENILHOTO PAa3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKHUX MPEICTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. M. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHM;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEACTaBICHUN 00 IEKTPOIUTHYECKOHN TMCCOLMAIMN BEILIECTB B PACTBOPAX.

Teopernueckre 3HaHHS pacCMaTPUBAIOTCSI HA OCHOBE AMIIMPUYECKU MOJTYYEHHBIX U OCMBICIIEHHBIX
(haKTOB, Pa3BUBAIOTCS MOCIIEIOBATENILHO OT OJHOTO YPOBHS K APYTOMY, BBITOJHS QYHKIMN OOBSICHEHUS



1 MIPOTHO3MPOBAHUSA CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUYECKOrO NMPUMEHEHHUS U IMOTyuYeHUS
M3y4aeMbIX BEIIECTB.

OcBoeHre MpPOrpaMMbl 10 XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMHUECKON
COCTaBJISIIOIIEH HayYHON KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOM MPHUPOJIbl, IEHHOCTHOI'O OTHOLIEHUS K
HayyHOMY 3HAHHMIO M METOAaM MO3HaHHWA B Hayke. M3yueHHe XMMHU MPOMCXOTUT C MPUBICUECHUEM
3HaHUI M3 paHee U3YyUCHHBIX YUEOHBIX MpeameroB: «Oxpyskaromuii Mup», «bruonorus. 5-7 kiacce» u
«®Dusuka. 7 knacey.

[lpr wm3yueHMHM XUMHHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHUM OCHOB XHMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [ESITENbHOCTH 4YeJOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOHM KyIbTYpbl. 3afada y4eOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHHU CHCTEMBI
XUMHYCCKUX 3HAHUH — BaXHEHUIIMX (DaKTOB, MOHATHUN, 3aKOHOB M TEOPETUYCCKUX ITOJOKCHUM,
JOCTYIHBIX O0OOIICHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKW, B MPUOOIIECHHH K HAyYHBIM
METOJIaM TO3HAHHUS NPU HM3YYCHHM BEIIECCTB U XUMHUECKUX PEaKIUi, B (OPMUPOBAHUH U Pa3BUTHH
MO3HABATENFHBIX YMEHUN W WX MPUMEHEHHU B y4eOHO-TIO3HABATEIbHON M y4eOHO-MCCIIe0BaTeNbCKON
JeATeIbHOCTH, OCBOSHUH TPaBHII 0€301acHOTr0 0OpaIleHus C BEMIECTBAMH B MIOBCEHEBHOM KHU3HU.

[Ipu u3yvyeHun XMMUHA Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus BaXKHOE 3HAYCHUE TIPUOOpENn
TaKue Ien, Kak:

— (¢opMHpOBaHHE WHTEUIEKTyaJJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CaMO0Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSTEIFHOMY TPHHITHIO DEIIEHWH, CIOCOOHOM amanTUpOBaThCS K OBICTPO
MEHSFOIIIMMCSI YCIIOBHSIM JKH3HU;

— HampaBIIEHHOCTh OOY4YeHUs] Ha CHCTEMaTHYecKoe MpHoOmieHHe oOydarommxcs K
CaMOCTOSITEIbHOW TTO3HABATEILHOW JICATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMHUPYOIIIM
MOTHBAIIAIO U Pa3BUTHE CIIOCOOHOCTEN K XHMUU;

— o0ecrieueHre  YCIIOBHH, CHOCOOCTBYIOIIUX MPHUOOPETEHHUIO  OOYYAarOIIMMUCS  OIbITa
pa3HOOOpa3HOIl AEATEeNbHOCTH, TIO3HAHUS ¥ CAMOIO3HAHHWS, KIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETeHIINH ), UMEIONINX YHUBEPCATHFHOE 3HAYEHNE ISl PA3IMYHbIX BUIOB JICATEIIbHOCTH;

— (opmupoBanue 00IICH (YHKIMOHAILHON U €CTECTBEHHO-HAYYHOH I'DAMOTHOCTH, B TOM YHCJIC
YMEHUI OOBSACHSTH U OLICHUBATH SBJIICHUS OKPYKAIOIIEro MHUPA, UCIONB3Ys 3HAHUS U OIIBIT, TIOJyYCHHBIC
MIPH U3YYEHUH XMMHH, MPUMEHSTh HX MPH PEUIeHHHd TPoOIeM B MOBCEIHEBHOW >KM3HH U TPYAOBOH
JIESITEIBHOCTH;

— (¢opMupoBaHHe y OOyYalOmUXCA TYMaHUCTHYECKHMX OTHOIICHWH, IMOHWMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHUH U BHIPAOOTKH IKOJOTUYECKH IIETIECOO0PAa3HOTO MOBEACHHUS B OBITY M TPYIOBOM
JIESITENIBHOCTHU B LIETISIX COXPAHEHUS CBOETO 3I0POBbs U OKPYIKAIOIIEH IPUPOAHON CPENbl;

— pa3BUTHE MOTHBAIMH K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCIIHTAHHIO Ha
OCHOBE YCBOEHHS OOIIEYETIOBEUECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOodmiIs U
HaIpaBIIEHHOCTH JaTbHEHUIIETO 00yIEeHUSI.

OOmee 4YWCIO YacoB, OTBEACHHBIX I HW3YYEHUS XWMUH Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBaHus, cocranisieT 136 dacos: B 8 kitacce — 68 wacoB (2 yaca B Hezleno), B 9 kiacce — 68 dacos (2
gaca B HEJIETIO).



COJAEPKXAHUE OBYYEHUSA

8 KIIACC

I[lepBoHayaabHBbIE XUMHYECKHE TIOHATHS

IIpenver xumuu. Ponb XUMHM B KU3HM 4Y€JIOBEKAa. XMMHS B CUCTEME HayK. Tena M BellecTBa.
Odusnueckue CBOWCTBA BEIIECTB. ATrperarHoe COCTOsIHHE BemlecTB. [loHsTHe 0 MeTomax MO3HAHUS B
xumuH. YucTeie BemecTBa u cMec. CriocoObl pa3ieicHUs] CMECCH.

ATOMBI U MOJEKYJbl. XUMHYECKHE 31eMEHTHl. CHMBOJB XUMHUYECKHX 3JEMEHTOB. IIpocTeie u
CJIOXKHBIC BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumudeckas (opmysa. BalleHTHOCTh aTOMOB XHMMHYECKHUX 3JCMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHOCHTeNbHAs aToMHas Macca. OTHOCHTENbHAs MOJIEKYJsipHas Macca. MaccoBas
JIOJISI XUMHUYECKOTO JIEMEHTA B COCTUHEHUH.

KonnuectBo BemectBa. Mosb. MomsipHas Macca. B3amMocCBSI3p KOJIMYECTBA, MAacChl W UHCTA
CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo popMynaMm XUMHUYECKUX COCAMHECHUHN.

dusuveckue U XUMUYECKHE SBIICHUS. XUMHAYECKas peakuus U e€ MpU3HaKu. 3aKOH COXpPaHEeHHUs
MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHHs. Kiaccuukanus XUMUYECKUX peakiuil (CoeauHeHus,
pa3NIoKeHMsl, 3aMeleHUs], OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOM MMOCYOM, IpaBuiiaMy paboThl B JJAOOPAaTOpUU ¥ MpUEMaMu 00palieHus
¢ J1a0opaTropHbIM O0OpPYJAOBAaHHUEM, H3Y4YEHHE M ONHCaHUE (HU3MUECKUX CBOMCTB 00pasIoB
HEOpPraHMYECKUX BEIECTB, HaOroneHue (usnueckux (IUIaBJCHUE BOCKA, TasHHE JIbJla, PACTUPAHUE
caxapa B CTYIIKe, KHTICHHE W KOHJICHCAITHS BOJIBI) U XUMHYECKHX (TOPEHUE CBEYH, MPOKATMBAHUE METHON
MPOBOJIOKH, B3aUMOJICHCTBHE MeJNa C KHUCJIOTOW) SIBJICHHHA, HAOJIOJCHHE W OIMCAaHHE IPH3HAKOB
MIPOTEKaHUsI XUMHUECKUX peaknnil (pa3iokeHne caxapa, B3anMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM
Oapus, paznoxenue ruapokcunaa meau (1) mpu HarpeBanwu, B3aUMOACHCTBHE JKelle3a C PAaCTBOPOM COJIH
meau (1), u3ydenue crocoOOB pasaeiieHus: CMECEi: ¢ TIOMOIIBI0 MarHUTa, (DUIBTPOBAHUE, BhIIIApHBaHHUE,
TUCTHJUIALNSA, XpoMaTorpadus, NMpoBeleHHEe OYMCTKH IMOBAapEHHOW COJH, HaONIOJEHWE W ONHCaHUE
pe3yNbTaTOB MPOBEACHUS OIBITA, WILTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHsS MacChl, CO3JJaHHE MOJeNeil
MOJICKYJT (ITapOCTEeP KHEBBIX ).

BaxHejilue npeacraBuTeJ I HEOPraHNYeCKNX BellecTB

Bozmyx — cmech razos. CocraB Bozayxa. Kucmopon — anmeMeHT u mpocToe BemiecTBo. Haxoxaenne
KHCIIOpOJa B pupoie, GU3NIeCKUe U XUMHIECKHE CBOICTBA (peakmuu roperus). Oxcunpl. [Ipamenenune
kucnopoga. CrocoOpl MOMydeHHs KUCIOpoAa B JIabOpaTOpWyd W TMPOMBIIUIEHHOCTH. KpyroBopoT
kucioposa B mpupoze. O30H — amtoTponHas MoAn(UKALIN KHCIOPOIa.

TemmoBolt  »dekT XUMHUYECKOW  peaknud, TePMOXUMHYECKHE YypaBHEHHS, 0JK30- U
SHAOTEPMUYECKHE PeaKUrd. TOIIMBO: Yrolb M MeTaH. 3arps3HEeHHEe BO3MyXa, YCHIEHHE MapHUKOBOTO
st dekra, pa3pyiieHIE 030HOBOTO CIIOS.

Bonopon — snemeHT m mpocTtoe BemecTBO. Haxoknenwe Bojopoja B Ipupoje, (pu3mueckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHNE, CITOCOOBI TIoTydeHns. KucioTs! u conu.

MonsipHblit 00bEM Ta30B. PacU&ThI 10 XUMHYECKUM YPaBHEHUSM.

O®usnueckue cBoiictBa BoAbl. Boma kak pactBopurtens. PactBopbl. HacelieHHblE U
HEHACHIIIIEHHbIE PacTBOPHL. PacTBOprMOCTh BemiecTB B Bozae. MaccoBas 0y BEIIECTBA B PacTBOpE.
XuMmudeckne cBoicTBa Bobl. OcHOBaHUS. POk pacTBOpOB B IPUPOJIE U B )KU3HU YeJoBeka. Kpyrosopor
BOIBI B IpUpoJIe. 3arpsi3HeHne IPUPOIHBIX Bo. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudukamuss  Heopranmdeckmx  coeamHeHuil. Oxcuapl.  Kimaccudukamms — OKCHIIOB:
coneoOpasytomme (OCHOBHBIE, KHCIOTHBIE, aM{QoOTepHble) u HecoseoOpasyrommue. HomeHknarypa
okcuioB. dr3nueckre u XMMUYeCKHe CBOMCTBa OKCUIOB. [lomy4ueHne okcuaoB.

OcHoBanus. Kimaccugukaius ocHOBaHUH: mMENOYHM U HEPACTBOPUMBIE OCHOBaHMS. HoMmeHkmaTypa
ocHoBaHMM. PU3NUECKHe U XUMUYECKUE CBOMCTBAa OcHOBaHUil. [loayueHne ocHOBaHUH.



Kucnotsl. Kimaccudukanus kucinor. Homenkinarypa kucinot. @u3nveckue U XUMAYECKIE CBOWCTBA
kucnot. Psag akrusHoctu MeramuioB H. H. bekeroBa. [lonyueHnue Kucior.

Comu. Homenknatypa coneil. dusndeckue 1 XUMUUeckrue cBoiicTaa comneil. [lomyuenue coneit.

I'eneTudeckast CBSI3b MEXKIY KIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenn .

Ka4eCTBEHHOE OIpE/IeICHNE COJIepKaHUsl KUCIOpoAa B BO3AyXe, IONyueHHe, coOWpaHue,
pacrio3HaBaHUE U U3yYEHHE CBOICTB KHCIOPO/a, HAOMIOICHHE B3aMMO/ICHCTBHUS BEIECTB C KHCIOPOAOM
U yCJIOBHSI BOBHUKHOBEHHMSI U TIPEKpallleHUs] TOpeHus (IoKapa), 03HaKOMJICHHE C 00pa3liaMu OKCUIOB U
ONMCaHWE MX CBOWCTB, MONYy4YCHUE, cOOMpaHHWe, pAclO3HAaBaHWE W W3YYEHHE CBOICTB BOIOPOJA
(ropenue), B3aumojeiictBue Bogopoaa ¢ okcugaomM wmemd  (II)  (Bo3MOXHO — HCIIOJIB30BaHUE
BHJICOMATEpUAIIOB), HAOIIOJJeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIeIOBaHNE 0COOCHHOCTEH
pacTBOpPEHUSI BEUIECTB C Pa3IMYHOM PACTBOPUMOCTBHIO, NMPUTOTOBJIEHHE PAcTBOPOB C OMPEAEIEHHOU
MaccoBOH J10JIell pacTBOPEHHOIO BEIIECTBA, B3AUMO/IEHCTBHE BOJBI C METANIaMH (HATPHEM M KaJbLIMEM)
(BO3MOXXHO UCIIOJIb30BAHME BHJICOMATEPHUAIOB), HUCCIEJOBaHHE OOPa3llOB HEOPTaHWMYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOJIOJICHUE M3MECHEHUS OKPACKU MHIUKATOPOB B PAaCTBOpPAX KUCIIOT M INEIOYCH,
n3ydeHue B3aummojeiicTBus okcuaa memu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METallJlaMH,
peaKHI/Iﬁ HeﬁTpaHPI3aHPII/I, IMOJIYy4Y€HUEC HEPACTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHHE OAHOI'O METaJlJIa IPYIUM
W3 pacTBOpa COJIM, PENICHHUE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaXHeHme Kracchl HeOpraHMIeCKIX
COEIMHEHUI».

Ilepuoguyveckuit 3axkoH u Ilepuoaumyeckass cucremMa xumMuuyeckux 3jemenroB . H.
MenpaeneeBa. CrTpoenne aToMoB. XHMHUYeCKass CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbBIE
peakuun

HepBHe IIOITBITKH KIIaCCI/I(i)I/IKaHI/II/I XUMHUYECKNX 3JieMeHTOB. IloHsgaTne o rpymmnax CXOIHBIX
3JeMEHTOB (IIENOYHBIE W IIEJIOYHO3EMENIbHbIE METaJUTbl, TaJOTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yioT aM(pOTEPHBIC OKCHABI M TUIPOKCHIEI.

Ilepuoanueckuit 3akoH. Ilepuoamueckas cucteMa xumuueckux sjeMeHtoB JI. M. Menneneena.
Koporkonepuoanas u juimHHONEeproaHas Gopmbl [leproauueckoi CHCTEMBI XUMUYECKUX JEMEHTOB /J1.
N. Menneneesa. Ilepuoasl u rpynmnbl. PU3NUECKUN CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB Iepuoja U
CPYIIIBI 3JIEMEHTA.

Crpoenmne atomoB. CocTaB aTroMHBIX saep. M3orombl. OnekTpoHBL. CTpOCHHE 3JIEKTPOHHBIX
06ooyek aromMoB MepBBIX 20 XuMmmUYeckux d3jeMeHToB llepmommueckoii cucremsl JI. M. Menpaeneena.
XapakTepuCTUKa XUMHUYECKOrO 3JIeMEeHTa Mo ero mnoyioxeHuto B Ilepuommueckoir cucreme . U.
Menpeneena.

3aKOHOMEPHOCTH W3MEHEHHUS paJnyca aTOMOB XWMHYECKHX OJJIEMEHTOB, METATMYECKUX U
HEMETAUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOJaM.

3nauenue llepuoanueckoro 3akona u llepuoauueckold CHCTEMBI XUMUYECKUX HJIEMEHTOB ISt
pa3BuTus Hayku U npakTuku. J. 1. MeHneneeB — y4€HbIN U Ipakx IaHUH.

Xumudeckas cBsi3b. KoBayieHTHas (TOMsIpHAs W HETONSPHAS) CBS3b. DIEKTPOOTPHUIATEIHHOCTh
XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenb okuciaeHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. lIponeccel OKHCICHUS U
BOccTaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii Ikcnepumenm:

M3y4eHHe oO0pa3IOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHCTBHE THIIPOKCHIA ITMHKA C
pacTBOpaMH KHUCIOT U IIeJIoYed, IMPOBEIECHUE OMNBITOB, WIUTHOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEINLHBIX peakiluii (ropeHne, peakiluy pa3ioKEHUs, COSTNHEHI ).

Mescnpeomemmusie ceasu

Peanuzanus MexnpeaMETHBIX CBsI3ed NP W3YYEHUH XMMHUU B 8 KIIACCE OCYIIECTBISETCS Yepes
KCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MTOHSTUN, TaK U MOHATHA, ABIISIONIMXCS CHCTEMHBIMU
JUTsL OTJENIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.



OOmue ecTecTBEHHO--HAYYHBIE TMOHATHS: HAay4HBIH (PakT, TUIMOTE3a, TEOpHs, 3aKOH, aHaJW3,
CHHTE3, KIacCH(HKaLHUs, MEPUOAUYHOCTh, HAONIOJCHUE, IKCIIEPUMEHT, MOJCIHUPOBAHUE, HW3MEPEHHE,
MOJIENb, SBJICHUE.

®dusuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, H30TOMbI, PAJUOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUI 3apsifi, BEIIECTBO, TeNo, O00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
(u3nUecKue BeTHMYNHbI, AUHUIIBI H3MEPEHUS, KOCMOC, TUTaHeThl, 3BE37b1, CoHIIe.

Buonorus: gporocunTes, npixanue, ouochepa.

leorpadusi: aTtmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbBI, IMOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJAHEIE PECYPCHI.

9 KJIACC

BemecTBo U xXuMHUeckasi peakuus

Ilepnonnuecknii 3akoH. Ilepuoanueckas cucrema xumudeckux vieMeHToB J[. M. Menneneesa.
Crtpoenne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
nepruoaoB, KajiudA, KaJlblUd H HUX COCI[I/IHGHI/II\/'I B COOTBETCTBHH C IIOJOXCHHEM JJIEMCHTOB B
IIepnonnueckoil CUCTEME M CTPOCHHEM HX aTOMOB.

CTpOGHI/Ie Be1IeCTBa: BUbI XUMHYECKON CBSI3U. THUIBI KPpUCTAUINYCCKUX peIHéTOK, 3aBUCUMOCTb
CBONCTB BEILECTBA OT TUIIA KPUCTANINYECKON PELIETKU U BUJA XUMUUYECKOM CBSI3H.

Kiaccudukarnys u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUUYECKHAE CBOWCTBA BEIIECTB,
OTHOCAIIIUXCS K Ppa3IMYHbIM Kj1accaM HCOPTraHNYCCKUX COGHHHeHHﬁ, T€HEeTNYEeCKas CBA3b
HEOPTraHNYCCKUX BCHICCTB.

Kraccudukammss XWMAYeCKHX peakIuid MO0 pPa3IWYHbBIM TpU3HaKaM (M0 YHCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo W3MEHEHUIO CTENeHEH OKUCICHUS
XUMHYECKHX DJIEMEHTOB, MO0 OOpPaTMMOCTH, MO YYAacTHIO Karanmu3aropa). DK30- W JHAOTEPMHYECKHE
peaKkuuu, TePMOXUMUYIECKUE YPABHEHMUSL.

ITonsaTe o0 CcKOpoCcTH XUMHYECKOW peakiuu. Ilorstre 00 o00paTHMBIX W HEOOPATHMBIX
XUMHYECKUX peakuusix. IIoHATHE O TOMOIreHHBIX U TeTepOreHHBIX peakuuax. IloHsTue o Karanuse.
Ilonatne o xumudeckoM paBHOBecud. DakTOpbI, BIUSIOIUE HA CKOPOCTh XHMHYECKOW peakLuu |
I0JIO’KEHNE XUMHUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pPEAaKIMM,  DJICKTPOHHBIH  OajaHC  OKHMCIIMTENBHO-
BOCCTaHOBUTENbHOH peakiuu. CocTaBiieHHE YPaBHEHUH OKUCIUTEIbHO--BOCCTAHOBUTEBHBIX PEAKLIUH €
HCIOJIB30BaHUEM METOJIa 3JIEKTPOHHOT O OaaHca.

Teopust 3MEKTPOAUTUUECKON ANCCOLMALUH. DNEKTPOJINTHI U HEJIEKTPOIUTHL. KaTnoHbl, aHHOHBL
MexaHu3M IUCCOLMAIMM BEIIECTB C Pa3IMYHBIMU BUAAMH XUMHUYECKOH CBsi3U. CTENeHb QUCCOLUALNU.
CuIIBHBIE U CITA0BIC JIICKTPOIUTEL

Peakmmun moHHOrO oOOMeHa. YCIOBHS TPOTEKAHWS pPEaKIuii HOHHOTO OOMEHa, IIONHBIC |
COKpAILIEHHbIE HWOHHBIC YypaBHEHWs peakiuuid. CBOHCTBa KHUCIOT, OCHOBAaHUW U COJEH B CBETE
MIPENCTaBICHUH 00 AIIEKTPOIUTHYECKON ucconuanvu. KadecTBeHHBbIe peaknnyd Ha MOHBL [loHsATHE O
TUAPOJIH3E COJIEH.

Xumuueckuii IKCHEpUMenn .

O3HAKOMJICHHE C MOJEJISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEILECTB — METAJUIOB U
HeMeTauioB (TpaduTa W anMmasa), CIOXKHBIX BEIECTB (XJIOpUIa HATPHS), UCCIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOHW  peakuud OT  BO3ACHCTBUS  Pa3NUUHBIX  (AKTOPOB,  HCCIEJOBaHHUE
3JIEKTPONPOBOAHOCTH PAacTBOPOB BELIECTB, IpoOLecca AMCCOLMALMHU KHCIOT, LIeJo4eld U coueil
(BO3MOXHO HCIIONIb30BaHUE BHJIEO MAaTEpUANIOB), MPOBEIACHUE ONBITOB, WIUIIOCTPUPYIOIIMX MNPU3HAKH
MPOTEKaHUsl peakuuii MOHHOro oOMeHa (00pa3oBaHME OCAaJAKa, BBIACICHHE Ta3a, 00pa3oBaHHE BOJBI),
OTIBITOB, WUTIOCTPUPYIOLIMX MPHUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENILHBIX PEaKkUuil (rOpeHue, peakiuu
pas3JIoKEHMsI, COEIMHEHUs), PacllO3HaBaHHUE HEOPIaHMYECKHX BELIECTB C IOMOILIbI0 KaueCTBEHHBIX
peakuuii Ha HOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtajbl 1 MX cOeTUHEHHSA



OOmiast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHBbIE CTENeHU
okucienusi. CtpoeHne u (pusndeckue cBOMCTBA MPOCTHIX BEIIECTB — TaloreHOB. XMMHYECKHE CBOWCTBA
Ha TpuMepe xJiopa (B3auMOJICHCTBHIE ¢ MeTAIJIaM1, HEMETaIaMH, 1Ieno4amMu). Xinopoogopon. ComnsHas
KHCIIOTa, XMMHYECKHE CBOWMCTBA, MOJyYeHHe, mMpuMeHeHue. JlelicTBHE Xjopa M XJIOpOBOJOpOAa Ha
OpraHu3M uelioBeKa. BakHelire XJIopuapl 1 UX HaX0XKICHHE B TIPHPO/IE.

OO0mas xapakrepuctuka 35meMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOSHMS aTOMOB, XapaKTEPHBIC
crenieHn okucieHus. CTpoeHne W (PU3MYECKUE CBOMCTBAa MPOCTBHIX BEUIECTB — KUCIOPOJA M CEPHI.
AmoTporHble MOAM(UKAIIMKM KUCIOpPOAa W Cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBoIopo,
CTpOCHHE, (1)I/I3I/I‘IGCKI/I€ M XHMMHYECKHE CBOICTBa. OKCI/IILI)I CEphl KaK MPEACTABUTCIN KHCIOTHBIX
okcuoB. CepHas KucIOTa, (U3UYECKHE W XUMHUYECKHE CBOWCTBA (OOIIME KaK MpeICTaBUTENs Kiacca
KACIOT W crnenupuieckue). XUMHUECKHE pEakiud, JeKallde B OCHOBE MPOMBIIUIEHHOTO crocoba
MOTy4YeHUsT CepHOM KHUCIOTHL [lpumeHenne cepHOM KucinoThl. COMM CEPHOM KHUCIOTHI, KauyeCTBEHHAs
peakius Ha cyibhar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUN B MPUpPOE. XUMHUYECKOE 3arps3HECHUC
OKpYKaloIel Cpelnbl COCTUHEHUSMU Cephbl (KUCIOTHBIE JOXKIH, 3arpsS3HEHHE BO3IyXa U BOJOEMOB),
CIOCOOBI €r0 MPEAOTBPAIICHHSL.

OOmas xapakTepucTka 3jeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbBIC
CTETICHH OKHUCJIEHHUS. A30T, paclpocTpaHEHHWE B MpHPOJE, (QHU3MYECKHEe W XHUMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupojge. AMMHuak, ero (HU3MUECKHe M XWMHUYECKHE CBOMCTBA, TOJy4YEeHHE U
NIPUMECHCHHE. Comnun aMMOHHUs, UX (1)I/ISI/IT-IGCKI/IG U XUMHUYECKHUEC CBOﬁCTBa, IIPUMEHCHUE. KauecTBeHHas
pCakuusa Ha MOHBI aMMOHUA. A3zoTtHasg KHCJIoTa, eé IMOJIy4YC€HUC, (1)I/ISI/I‘ICCKI/IC M XMMHYECKHE CBOMCTBa
(oOmme kak TpeAcTaBUTENS Kiacca KHCIOT M crenuduueckue). Vcmonb3oBaHHe HHUTPATOB U COJEH
aMMOHHSI B KayecTBE MHUHEPAIbHBIX yJIOOpeHHH. XUMHUYECKOEe 3arpsi3HEHHE OKpYXKarolleld cpelbl
COCMHEHUSAMH a30Ta (KHCIOTHBIE IOXAW, 3arpsi3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
aloTporHbie Momudukanuu Gochopa, Gusndeckde U xumuueckue corcTBa. Oxeun docdopa (V) u
docdopras kucinora, GU3MUESCKHE W XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonp3oBanue ¢ochaToB B
Ka4yecTBE MUHEPAIBHBIX YI0OPEHHUH.

Ob6mras xapakteprctuka 31eMeHToB IV A-Tpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
CTETICHH OKHCJICHUS. YTIIEPOJI, AJTIOTPOITHbIE MOAU(MHUKALINYI, PACIPOCTPAHEHNE B TIPUPO/IE, PU3HMUECKHE
U XUMHUYECKHe CBoicTBa. Ancopbuums. KpyroBopor yriepoma B mpupone. OKcuApl yriepona, HX
(hm3uUecKkne W XMMUYECKHE CBOWCTBA, NIEHCTBHE Ha JKHUBBIE OPTaHU3MBI, MOJY4YEHHE M IMPHUMEHEHUE.
DKooruueckue MmpoOsieMbl, CBSI3aHHBIE ¢ okcuaoM yriepoda (1V), rumore3a rio0arbHOTO MOTEIUIEHUS
KJIUMaTa, MapHUKOBBIN 3 (eKT. YToIpHAS KUCIOTa U €€ CONH, MX (PU3NIeCKNe U XUMUIECKAE CBOHCTBA,
rmoyrydeHue u npuMeHeHue. KadecTBeHHast peakius Ha KapOoHaT-noHBL Vcnonmp3oBaHme KapOOHATOB B
OBITY, MEUIINHE, TPOMBIIIIEHHOCTH M CETTLCKOM XO3SIHCTBE.

[lepBoHavyanbHBIe TOHATHS 00 OPraHMYECKHX BEIMIECTBaX KAK O COCOUHEHHX yriepoaa (MeTaH,
9TaH, STUJICH, alleTUJICH, 3TaHOJIL, TIHUIIEPHH, YKCYCHas KUCI0Ta). [IpupogHple HCTOYHUKH YTIIEBOOPOIOB
(yronme, mpupoaHBIA Ta3, He(TH), MPOAYKTH HUX THepepadoTku (OEH3WH), WX POIb B OBITYy U
MIPOMBIIDIEHHOCTH. [loHATHE O OMONOTHMYECKH BaKHBIX BEIIECTBAX: JKHpaX, OelKax, yrieBojax — M UX
pOJH B JKM3HHU YelloBeKa. MaTepHallbHOe eIMHCTBO OPTaHHYECKUX U HEOPTaHUIECKUX COSTUHEHUI.

Kpemumii, ero ¢usndeckne W XUMHYECKHE CBOWCTBA, MONydeHHe M NpuMeHeHne. CoeanHeHUs
kpemHuss B mpupoge. OOmme mpencraBieHuss o0 oxcume kpemaus (IV) um kpeMHHEBO# KucioTe.
CumkaTel, UX WCIOJB30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHeHIIne CTpOUTENbHBIE MaTEepPHUAIbL:
KepaMmuKa, CTEKJI0, IIeMeHT, OeToH, xene3o0eToH. [Ipobmembl 0e30MacHOTO  HCIIOIE30BaHUS
CTPOUTETHHBIX MaTEPHAJIOB B TOBCETHEBHOW KU3HH.

Xumuueckuit IKcnepumenm:

M3y4eHHe OO0pasllOB HEOPraHWYEeCKHX BEIECTB, CBOWCTB COJSIHOH KHCIIOTHI, IPOBEIECHUE
KaueCTBEHHBIX pEaKIHWid Ha XJOPHA-UOHBI W HaOJIOACHWE NPHU3HAKOB WX MPOTEKaHWS, OTBITHI,
oTpaxamuye (U3NYecKne M XUMUYECKME CBOICTBA TaJIOT€HOB M HX COEIUHEHUH (BO3MOXKHO
WCIOJBb30BaHUE BUICOMATEPUANIOB), O3HAKOMJIEHHE C o0pasmamMu  XJOpPHIOB  (TalOTeHHIIOB),
O3HAKOMJICHHE C 00pa3laMH cepbl U e€ COeAMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHKE BHIEOMATEPHAJIOB),



HaOJroeHne mpolecca oOyIIIMBaHUS caxapa IMOJ JISHCTBMEM KOHLIEHTPHUPOBAHHON CEpHOW KHCIOTHI,
H3yYeHHe XUMUYECKUX CBOWCTB Pa30aBICHHON CEPHOW KUCIIOTHI, IPOBEICHHE KAYECTBEHHOH peakluy Ha
cyibdar-uoH U HabIIofeHHE NMpU3HAaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE ¢ (pU3MYEeCKHMMH CBOWCTBaMHU
azora, ocdopa u ux coennHeHNH (BO3MOKHO MCIIONB30BaHNE BHACOMATEPUAIOB), 00pa3aMy a30THBIX
u ¢ochopHBIX ymnoOpeHUi, moiydeHHe, coOMpaHHe, Paclo3HABAaHWE M HM3YYEHHUE CBOICTB aMMMaKa,
MPOBE/ICHNE KaueCTBEHHBIX pPEakUWii Ha HOH aMMOHHS M (ocdar-HOH M HM3Y4YeHHUE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeObl0  (BO3MOXKHO
HCTOJB30BaHUE BUACOMATEPHAIOB), M3YUCHHUE MOJENCH KPUCTAJUIMYeCKUX PElETOK anmasa, rpadmra,
¢ymiepeHa, 03HaKOMJICHHE C TIPOLIECCOM aJICOPOIIMH PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIIIEM U
YCTPOHCTBOM TPOTUBOra3a, MoiydeHue, coOupanue, paclio3HaBaHHE M U3YYEHHE CBOMCTB YTIIEKUCIIOTO
rasa, MpoBEACHUC KaYCCTBCHHBIX pCaKHHﬁ Ha Kap6OHaT U CWJIMKAT-MOHBI U HU3YUCHHC IIPHU3HAKOB HX
MpOTCKaHu, O3HAKOMIJICHUC C HpOI[yKHI/Ieﬁ CUJINKATHOM MIPOMBIIIIJIICHHOCTH, peuicHue
OKCIICPUMCHTAJIBHEBIX 3a/1a4 110 TEME «BaxkHelme HeMeTaIbl 1 UX COCIUHCHU .

MeTtaJuibl U MX COEIMHEHH S

06111215[ XapaKTECPUCTUKAa XUMHNYCCKUX DJICMCHTOB — MCTAIJIOB Ha OCHOBAHUMU HX IIOJIOKCHHSA B
ITepnonuueckoit cucreme xumuueckux snemeHToB JI. M. MennmeneeBa u ctpoeHust atoMmoB. CTpoeHue
MeTayIoB. MeTamnueckas CBSA3b M METaIMYecKas KpUCTaJUIMYecKasl pemérka. DIeKTPOXUMHUYECKHA
paa HampspDkeHud MeTauioB. Du3mueckne W XUMHUYECKHE CBOWCTBA MerauioB. OOmime crmocoObl
MMOJIyUYCHH METAJLIOB. ITonsatne o KOppO3Wn METaJIJIOB, OCHOBHBLIC CII0COOBI 3alIUThI UX OT KOPPO3HH.
Crnagsl (cTanb, YyTYH, AIOPATIOMUHNHN, OpOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTawibl: moJjioxkeHue B llepuomuueckoil cuctemMe xumuueckux snemeHToB 1. .
MenpeneeBa, cTpoeHHE UX aTOMOB, HaXOXKJIeHHE B Mpupojae. Pu3ndeckne U XWMHUYIECKHe CBOMCTBA (Ha
npuMepe HaTpud u Kanus). OKCHUIBI U THAPOKCUABI HATpUs U Kanus. [[puMeHeHne menoYHbIX METaIOB
1 UX COCIUHEHUH.

[[lenoyHo3eMeNbHBIE METAUIBI MarHuii M KalbliMil: mosiokeHue B llepuoanueckoil cucreme
xuMmuaeckux sneMenToB JI. . MenjeneeBa, CTpOEHUE WX aTOMOB, HaX0XJeHNE B Npupojae. Puznueckue
M XUMHUYECKHE CBONCTBA MarHusl W Kaiblus. BakHeWInwe COeAWHEHWS KalbIus (OKCHI, THIPOKCHUI,
conn). JKECTKOCTh BOMIBI M CITOCOOBI €€ YCTPaHECHHUS.

AmroMuHMIA: TToN0keHUE B [lepromudeckoil cucteme xumMudeckux snemenToB /1. M. MeHneneesa,
CTpOCHHE aToMa, HaxOXAeHHe B mpupoxe. Du3NUeCKHe W XUMHYECKHE CBOWCTBA aFOMUHUS.
AmdoTepHBIC CBOWCTBA OKCHIA ¥ THAPOKCH A ATFOMUHUSI.

XKenezo: nonoxenue B Ilepuoanueckoit cucreme xumudeckux anemeHToB . M. Menpeneera,
CTpOCHHE aToMa, HaXOXJeHwe B mpuponae. DOu3myuecKue M XUMHYECKHE CBOWCTBa xene3a. OKCHbI,
ruapokcussl 1 conn xkenesa (1) u xemesa (111), mx cocras, cBoWCTBa U MOTyYEHNE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMd METAJIOB W CIUIABOB, WX (PM3WYECKHMH CBOWCTBAMH, H3ydeHHE
pe3yNbTaTOB KOPPO3WM METAUIOB (BO3MOXKHO HCIIONB30BAHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH
B3aMIMOJICHCTBUSA OKCHIA KallbI[Ms W HATPUSA C BOAOH (BO3MOXKHO HCIIOJB30BAHHE BHIEOMATEPHAIIOB),
WCCIIEIOBAaHNE CBOWCTB JKECTKOW BOABI, IpOIlecCa TOPEHHS JKele3a B KHCIOopoae (BO3MOXKHO
WCIONIb30BaHNe BHUJIEOMATEPHUAIOB), IPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKINil Ha WOHBI: MarHus,
KaJIbITUs, ATFOMUHAA, THHKA, xene3a (1) u xemnesa (l1), memu (I1), HabmogeHwe U onrcaHUE TTPOIIECCOB
OKpalllMBaHWs ITUTAMEHH HWOHAaMW HATpWs, Kauusd W  Kaublusd (BO3MOXHO  HCITOJIb30BaHUE
BHJICOMATEPUAIIOB), HCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA aTIOMUHUS U THIPOKCHIA ITUHKA,
pelIeHne SKCIIePUMEHTATBHBIX 3a]1a4 10 TeMe « BaykHeHIne MeTaTbl U X COSTMHEHUSY.

XuMus 4 OKpY:KaUIas cpeaa

BemecTtBa u Marepuaisl B MOBCETHEBHOW JKM3HM YeIOBEKa. be3ormacHoe MCIoNb30BaHNE BEIECTB
Y XUMHYECKUX peaknuid B ObITy. IlepBast HOMOIIb TpH XUMUYECKUX 0XKOTaX U OTPABJICHUSX.

XuMUYecKoe 3arps3HeHHe OKpYyXKawlled cpensl (MpeaenbHas JOMyCTUMAasi KOHIEHTPAIUs
Bemiects, ganee — [1JIK). Pons XxuMum B pelieHuu 3KOJI0THYECKUX MPooIIeM.

Xumuueckuit IKCnepumenm:



n3y4deHue o0pasIoB MaTepUaANIOB (CTEKIIO, CIUIABbl METAIIIOB, TOJMMEPHBIC MaTEPHAIIbI).

Mesxcnpeomemnuie ceaszu

Peanuzanust MeXNpeIMETHBIX CBSI3eH MPH M3YYCHWU XUMHU B 9 Kilacce OCYLIECTBISIETCS uepe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U TOHSTHIA, SBIISIOMIUXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MIPEJMETOB €CTECTBEHHO--HAYYHOTO IHKJIA.

OOmue ecTecTBCHHO-HAYYHBIC TOHATHS: HaydHBIH (DakT, THIIOTE3a, 3aKOH, TEOpHUs, aHaju3,
CUHTE3, KilacCU(UKALHUs, MEPUOAMYHOCTh, HAOIIOJCHUE, SKCIECPUMEHT, MOJCIUPOBAaHUE, H3MEPEHUE,
MOJIENb, SIBIICHHUE, TAPHUKOBBIA S PEKT, TEXHOIOTHUS, MATEPHUAIIBI.

®usuka: MaTepusi, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, UOH, HYKJIK]I, ©30TOMbI, PAAUOAKTUBHOCTb,
MOJICKyJia, 93JCKTPUYECKHH 3apsil, NPOBOJIHUKH, IOJYIPOBOIHUKH, AUICKTPUKH, (OTOIICMEHT,
BEIECTBO, TeNOo, O0BEM, arperaTHoe COCTOSHHME BELIECTBA, Tra3, pacTBOP, PAacCTBOPHMOCTH,
KpuCTA/LINYCCKaA peméTKa, CIIJIaBhbI, (1)I/I3I/I'-ICCKI/IC BCJIIMYUHBI, C€AWHHIbLI H3MEPCHUA, KOCMHUYCCKOC
HPOCTPAHCTBO, IUIaHETHI, 3B&3/1b1, CoMHIIE.

buosnorus:  QortocuHTe3, IbixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEpaJIbHbIE YIOOpEHHS,
MUKPO3JIEMCHTDBI, MAKPO3JIEMEHTEI, TIMTATCIIbHBIC BCIICCTBA.

l'eorpadusi: aTrmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIAEMEIE,
TOILUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 1O XUMHWHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE Pe3yIbTAaTHl OCBOCHHUS IPOTPAMMBI OCHOBHOT'O OOIIET0 00pa30BaHus JOCTUTAIOTCS B
Xo0ae O6y‘ICHI/I$I XUMHHN B C€JHUHCTBEC y‘lC6HOI>i U BOCIIMTATEIILHON JACATCIIBHOCTH B COOTBCTCTBUU C
TpaaAulInOHHBIMHA pOCCHfICKPIMPI COIIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBCHHBIMU IL€HHOCTAMH,
MPHUHATHIMHU B OOLIECTBE MPaBUIIAMH U HOPMaMH MTOBEJCHHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHSI M COLMATM3AINN O0YYaIOIINXCA.

JInuHoCTHBIC PE3YIbTAThl OTpaXar0T IOTOBHOCTH O6yanOHIHXC51 PYKOBOACTBOBATLCA CUCTEMOM
ITIO3UTUBHBIX IECHHOCTHBIX OpI/ICHTaHI/Iﬁ " paCIIMPCHUC OIIbITA ACATCIBHOCTH Ha eé OCHOBC, B TOM 4YHCJIC B
4acTu:

1) mnaTpMoTHYECKOT0 BOCIIMTAHHUS:

IIEHHOCTHOIO OTHOWIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HMCTOPHYECKOMY U HAy4YHOMY
HACJIEINIO, TIOHMMaHHsI 3HaYeHUs] XUMUYECKOM HAayKH B XM3HH COBPEMEHHOTO O0IIecTBa, CIIOCOOHOCTH
BJaJeTh JOCTOBEpHOH WH(GOpMaMeil o TMepeloBbIX JOCTHKEHHSIX M OTKPBITHSIX MHPOBOH |
OTEYECTBEHHOM XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MHpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCIIUTAHUS

NpeaACTaBJICHUA O COUMAIIBHBIX HOpMAaxX M IpaBUJIaX MCEKIMYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTHBCE,
KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOW, Y4YEOHO-MCCIICOBATEbCKOM,
TBOPYECKOW W JPYTUX BHIAX JEATEIHPHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HONH COBMECTHOH NEATECIHLHOCTH
IIprU BBIITOJHECHUN yqeGHHx, IMMO3HABATCIBHBIX 3aJia4, BBIIOJHCHUN XUMHYCCKUX OKCIICPUMEHTOB,
CO3J1aHNU y‘Ie6HBIX IIPOCKTOB, CTPEMIICHUSA K B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIU B IPOLECCE 3TOU
y49e0HON IesTeThHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEJIEHHE M TIOCTYNKH CBOMX TOBApHUIIEH C
TTO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIEICTBHI ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 O3HAHUS:

MHPOBO33PEHYECKHE TPEACTABICHUS O BEIIECTBE M XWMHUYECKOW PEaKINH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIOMIME OCHOBY JJISl TIOHMMAHUS CYITHOCTH HaydHOU
KapTHHBI MHUpPA, TPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSA IPHPOJBI, B3aMMOCBS3SIX
YyeJoBeKa C IPUPOIHON Cpeioi, O PO XMMHUU B IMO3HAHUHW STUX 3aKOHOMEPHOCTEH;

[MO3HABaTeNFHBIE MOTHBBI, HAIPABJICHHBIE HA MTOTyYeHIEe HOBBIX 3HAHUH 110 XMMHUH, HEOOXOTUMBIE
UIs  OOBsACHEHWS HaOIIOMaeMBbIX TIPOIECCOB W SIBJICHMI, IO3HABATEIbHOW, HWH(POPMAIMOHHONW U
YUTATENhCKONW KYJNBTYpPbl, B TOM YHCJE€ HAaBBHIKOB CaMOCTOSITENBFHOW pabOTHl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOH, TOCTYITHBIMU TEXHHYECKUMHU CPEACTBAMHU MH(POPMAIIMOHHBIX TEXHOIOTHI;

WHTEepeC K OOydYeHWI0 W TO3HAHWIO, JFO003HATENHHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caM000pa30BaHUIO, TIPOEKTHOH W WCCIEAOBATENbCKON IEATeNhbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBIEHHOCTH U YPOBHS O0YYEeHHS B JaIbHEHIIIEM;

4) ¢popMHpPOBAHUS KYJILTYPbI 310POBbI:

OCO3HaHUE IIEHHOCTH JKW3HHW, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/0POBBIO, YCTaHOBKH Ha
3IOpOBBIA 00pa3 KU3HW, OCO3HAHWE MOCIEICTBUN W HENPHUATHE BPETHBIX MPHUBHIYEK (YIIOTPEOICHIHS
QJIKOTOJI5, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOIOACHUS TIPaBUil OE30MIacCHOCTH P 0OpaIeHu
C XUMUYECKHMH BEIIECTBAMH B OBITY M pEalIbHOW KU3HH,

5) Tpy/0BOro BOCIUTAHUSA:

WHTEpPEC K MPaKTHIECKOMY H3YUYEeHHUIO Mpodeccuii u Tpya pa3aIudHOTO pojia, yBaKEHUE K TPYAY U
pe3ynbraTaM TPYAOBOH NEATENbHOCTH, B TOM YWCIIe Ha OCHOBE NMPHUMEHEHWs IMPEeIMETHBIX 3HAHWUU 110
XUMHH, OCO3HAHHBIM BHIOOP HWHIWBUAYAIBHOH TPAGKTOPHUU TIPOJOIDKEHHsS] O0pa3oBaHUA C YUYETOM
JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX WHTEPECOB W IOTPEOHOCTEH,
yCIEIHOW TpOo(ecCHOHATbHOM JESITENbHOCTH W pa3BUTHA HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
alalTUPOBAThCA B MPO(ECCHOHABHON Cpeae;

6) 9K0JIOrH4ecKOro BOCIIMTAHMS:



9KOJIOTHUYECKH LIeIeco00pa3Hoe OTHOIICHHE K MPUPOAE KaK UCTOYHUKY JKU3HH Ha 3emJiie, OCHOBE
e CylIeCTBOBaHHMs, MOHMMAaHHE LIEHHOCTH 30POBOTO M 0e30macHOro oOpasa >KW3HH, OTBETCTBEHHOE
OTHOILICHWE K COOCTBEHHOMY (HM3MUYECKOMY U IICHXHYECKOMY 3J0pOBBIO, OCO3HaHHWE LIEHHOCTH
coOmoeHusT MpaBuil 0€30MacHOTO MOBEACHUsI NMpH paboTe ¢ BEIIECTBAMM, a TaKKe B CHUTYalMsX,
YIPOKAKOIIMX 30POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, MOJy4aeMble MPU HM3YUYCHHUH XUMHH, U1 PEIIeHHs 3ajad,
CBS3aHHBIX C OKpYXKArOIIEW NPUPOIAHON CpEIOM, JUIs IOBBIIIEHUS YPOBHS DKOJIOIMYECKON KYJIBTYPBI,
OCO3HaHHUS TJIO0AJBHOTO XapakTepa SKOJOTHYECKMX NpOOJIIEeM M MyTeH WX PEIIeHHS MOCPEICTBOM
METOAOB XUMUH, 3KOJIOTMYECKOTO MBIILICHUS, YMEHHSI PYKOBOJICTBOBATHCSA WM B II03HABATEIbHOM,
KOMMYHUKAaTUBHOW U COLIUAIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pPE3YNTAaTOB BBLICIAIOT 3HAuUMble Ui (DOPMHPOBaHMUS
MHUPOBO33pEHHs OOIIeHAYYHbIE MMOHATHUS (3aKOH, TEOpHsl, IIPUHIIMI, THIIOTe3a, (akT, CUCTeMa, MPOoIlecc,
3KCIIEPUMEHT U JIpyroe.), KOTOpBI€ HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpenMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHWH M3 3THX MPEJAMETOB (OPMHUPOBAThH MPEJCTABICHNE O IENOCTHON Hay4YHOM
KapTHHE MHpa, W YHUBEpCAIbHble Yy4eOHBbIE JEHCTBUS (TIO3HABaTeNbHBIE, KOMMYHHKATHBHBIE,
peryJsTHBHBIE), KOTOpble oOecreunBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIBHOMY
IIJIAHUPOBAHUIO M OCYIIECTBIEHUIO YUeOHOM eI TENFHOCTH.

Ilo3HaBaTe/ibHbIE YHHBePCAJIbHbIE y4eOHbIe AeiicTBUSA

Ba3oBble Jloruyeckne 1eicTBus:

YMEHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHHUS NPU OCBOCHUM 3HAHUM: PacKpbIBaTh
CMBICT XMMHYECKHUX TOHATHH (BBIIENATh MX XapaKTEepPHBIE MPHU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C
OPYTUMH TIOHATHSAMH), HUCIOJB30BaTh MOHATHS Uil OOBSICHEHWS OTHENBHBIX (PAKTOB U SIBIEHUH,
BBIOMPATh OCHOBAHHS M KPUTEPUH UIS KIAacCH(PUKAIIMM XMMUYECKHX BEIIECTB M XMMHUYCCKUX PEaKIHH,
yCTaHaBJIUBaTh NPUUYUHHO-CIECICTBEHHBIC CBA3U MEXKIY OOBEKTaMH W3YUEHUS, CTPOUTH JIOTUYECKUE
paccykaeHus (MHAyKTUBHBIE, IeAyKTUBHBIE, 110 aHAJIOTUH), 1eJIaTh BHIBOJBI U 3aKIIFOUCHMS;

yYMEHUE IPUMEHATh B IIpOLIECCE II03HAHUS TIOHATHUSA (IpPEAMETHbIE M MeETallpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIIOIb3YEMbIE B XUMHHU, IIPE0OPa30BbIBaTh LIIMPOKO IPUMEHSIEMbIE
B XMMHUH MOJICJIbHBIE NIPEICTABICHUS — XUMUUECKUH 3HAK (CHUMBOJ JIEMEHTA), XUMHUecKas (popMyiaa U
YpaBHEHHE XMMUYECKOW PEaKUUU — IPU PELIeHHH Y4EeOHO-IIO3HABATENbHBIX 334ad, C y4ETOM STHX
MOJEIBHBIX TIPEACTABICHUA BBIABIATE W XapaKTEPH30BATH CYIIECTBEHHBIC MPHU3HAKK H3y4aeMBbIX
O0BEKTOB — XMMHMYECKHX BEIIECTB M XHUMHMUYECKMX PEAaKUHH, BBUIBIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIICICTBEHHBIE CBA3H M IPOTUBOPEYNS B U3y4aeMBIX ITPOLIECCAX U SIBJICHUSAX.

Ba3zoBble ucciienoBaTebCcKHe NeiiCTBUA:

YMEHHE HCIOB30BaTh MMOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA ITO3HAHMS, a TaKkKe B
Ka4eCcTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OPraHM3alud M [POBEICHHUIO YYEHHUYECKHX
9KCIEPHUMEHTOB, yMEHHE HaOJ0JaTh 3a XOAOM IIPOIlecca, CaMOCTOSITENbHO IPOTHO3UPOBATH €ro
pesyabTar, (opMynupoBaTte O0000LIEHHMS M BBIBOABI IO pe3yjbTaTaM MNPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIATE OTYET O MPOAEIaHHON padore.

PaGora c unpopmanueii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U POPM
MPEICTaBICHUS, OIy4aeMyl0 M3 Pa3HbIX HCTOYHHUKOB (HAyUHO-IIOIyJISIPHAS JIUTEPAaTypa XUMHUYECKOTO
COJIEpKaHMs, CIIPaBOYHbIE 1OcoOus, pecypchl VHTepHETa), KPUTHUECKH OLICHUBATh IIPOTHBOPEUUBYIO U
HEI0CTOBEPHYIO HH(OpMaIHIo;

yYMEHHE NPUMEHSTh pasjInyHble METOAbl M 3alpochl NMPH TOMCKE M 0TOOpe HHGopMauuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX IJIS1 BBINOJHEHHS YYEOHBIX M IO3HABaTENbHBIX 3a/1ad
ONpeneNéHHOTO THIA, NPUOOpETeHHWE OmblTa B O0JACTH  MCIOJIB30BaHUS HMH(OPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIQJCHUE KyJbTypOM akTHBHOI'O WCIOJIB30BaHMS Pa3IMUYHBIX



MOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO BHIOMpATh ONTHMalbHYI0 GOpMy TpeacTaBieHHS WHPOPMALUH H
WUTIOCTPUPOBATh pellaeMble 3aJaudl HECIOKHBIMH CXEMaMH, JHarpaMMaMH, ApYTUMU QopMamu
rpadvku U ©X KOMOWHAIMSMU;

YMEHUE WCIONb30BaTh MW aHAIM3UPOBATh B IMpolecce YYeOHOH M  HCCIeI0BaTEeNbCKON
JEATEIbHOCTH HWH(OPMALMIO O BIUSHUM MPOMBIIUICHHOCTH, CEBCKOTO XO3SCTBa M TpaHCIOpTa Ha
COCTOSTHHE OKPY>KaloIei MPUPOHON Cpelbl.

KomMmyHukaTuBHbIE YHHBepcaIbHbIe Y4eOHbIE AeiicTBHS:

YMEHHMsI 3aaBaTh BONPOCHI (B XOje auanora u (WiM) AMCKYCCHH) IO CYIIECTBY OOCYKIaeMOit
TeMBI, (OPMYIHPOBATH CBOM MPEATIOKECHUSI OTHOCUTENHHO BBIITOIHEHUS MPEI0KEHHOH 3a1auu;

YMEHUSI TPEACTABIATh MONYyYCHHBIE pPE3yNbTaThl MO3HABATENHFHON JEATENILHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTALHUIO0 PE3yJbTaTOB BBIIOJHEHHUS XHUMHUYECKOTO SKCIEPHUMEHTa
(J1abopaTopHOro OMbITa, JIA0OPATOPHOM pPa0OThI MO HKCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4YeOHOTO
MIPOEKTA);

YMEHUs Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOW TIO3HABaTENbHOH W
HCCIIEIOBATENILCKOW JICATEIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE y4€Ta OOIMMX
WHTEPECOB W COIJIacOBaHMWS NO3MIMN (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYpMBD»,
KOOpJMHAIIMS COBMECTHBIX JCWCTBHM, ONpEJeNIieHHe KPUTEPHEB IO OIEHKE KauecTBa BBIMOJHEHHOM
paboTsl U ApyrHE).

PeryasiTuBHbBIE YHUBepcATbHbIE YUeOHbIE T€eiiCTBUSA:

YMEHUE CaMOCTOSATENIFHO OMNpPENeNsaTh IENH JEeATeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBaTh M MpPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JEATENHLHOCTH, BHIOMpATh Hambolee
3¢ deKTUBHBIE CIIOCOOBI pelleHUs] YIeOHBIX M TTO3HABATENBHBIX 32/1a4, CAMOCTOSTEIILHO COCTABIISAThH HIIH
KOPPEKTUPOBATh NPEUIOKEHHBIM AJITOPUTM JIEHCTBUM IPU BBIIOJHEHUH 3aJ1aHUN C YYETOM IOJY4YEHUS
HOBBIX 3HAHWH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W pPEAKIHIX, OIECHHBATh COOTBETCTBHE
[IOJIy4YEHHOI'0 pe3ysbTaTa 3asBJICHHOM LeJNM, yYMEHHME HCIIOJIb30BaTh U AHAJIU3UPOBATH KOHTEKCTBHI,
IIpe/UlaracMble B YCJIOBUU 3alaHHH.

HNPEJMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3ynbTaTOB IO OCBOEHHIO 0053aTEIbHOIO COJEPIKAaHUS, YCTaHOBICHHOTO
TaHHOU (emepanbHON pabodel MporpaMMoi, BEIACIISIOT: OCBOSHHBIC OOYJAIOIIMMUCS HAYIHBIC 3HAHUS,
YMEHUS U CII0COOBI IeMCTBUH, ciennruecKre Ui IPeAMETHON 00IacTi « XUMHU», BUABI AESITEIbHOCTU
10 TIOJYYEHHIO HOBOTO 3HaHMs, €ro MHTEepIpeTaluy, NpeoOpa3oBaHHI0 U NMPUMEHEHHIO B PA3IHMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsIX.

K koHny oOyuenus B 8 kj1acce mpeaMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JAOJDKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTE y 00YUAIOIINXCS YMEHHI:

® PacKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTHH: aTOM, MOJIEKYJa, XUMHUYECKHNA 3JIEMEHT,

IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAsI U HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAS
Macca, MaccoBasi OJISl XMMHUYECKOTO 3JIEMEHTa B COCAMHEHHM, MOJAPHBIA OOBEM, OKCUZ,
KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHUS, XHUMUYECKas
peakuusi, KiacCu(GUKALMs PEaKLUi: peakUMHd COCTUHEHUS, PEaKLUM Pa3IoKeHHUs, PeaklHH
3aMEIICHNs, pEeakIuy OOMEHa, HK30- M JHIOTePMHUYECKHE pEeaKIiu, TerioBolH 3(QexT
peakuuu, sIpo aroMa, JNEKTPOHHBIM CIIOW aToma, aToMHas OpOUTal b, PaguyC aroma,
XMUMHYECKasi CBSA3b, MOJISAPHAS U HEMOJSPHAs KOBAJIECHTHAS CBS3b, MOHHAS CBA3b, MOH, KaTHOH,
aHHMOH, PacTBOP, MaccoBas A0JIs BelllecTBa (IPOLEHTHAs KOHLIEHTPAIKs) B PacTBOPE;

® JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUI U NPUMEHSTh 3TH MOHITUS IIPU

OIMCaHMH BELIECTB U UX MPEBPALICHUI;
® ICIIOJIb30BAaTh XUMHYECKYI0 CHUMBOJMKY IJIsi COCTaBJeHHS (OPMYJT BELIECTB U ypaBHEHHH
XUMHUYECKUX PEaKLnii;

® OIPEACIATh BaJCHTHOCTb aTOMOB JJIEMEHTOB B OMHAPHBIX COCJUHEHHSIX, CTENCHb OKUCICHHS

3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, MPUHAAJIEHKHOCTb BEUIECTB K ONPEACIEHHOMY KIIACCy



coeMHCHHUIH 10 (opMyJiaM, BHJ XHMHUYCCKOH CBS3W (KOBAJCHTHAas W HWOHHas) B
HEOPTaHMYECKUX COCTUHCHHMSIX;

e packpbIBaTh cMbIcH [lepuomuueckoro 3akona JI. M. MeHieneeBa: 1eMOHCTPHPOBATh TIOHUMAaHUE
MEPUONYECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKHX OJJICMEHTOB OT WX TIOJOXCHHS B
[Tepuonuueckoit cucteme, 3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJICKYJIIPHOTO YUEHHMS, 3aKOHA ABOTaIpo;

® OIIMCBHIBATh W XapaKTepU30BaTh TaONMMuHY0 (opmy llepromndeckoli CHUCTEMbl XUMHUYECKUX
3JICMEHTOB: pa3jinyarh MOHATHs «TJIaBHAs MOArpynna (A-rpymmna)y ¥ «Imo0o4Has MOATpyIa
(b-rpymnma)», Manbie M OOJIbIINME TEPUOMABI, COOTHOCUTH 00O3HAUEHHS, KOTOPHIC UMEIOTCS B
tabmune «[lepuomnueckas cucrtema xumuueckux oasemeHToB JI. M. MenngeneeBa» ¢
YHUCJIOBBIMUA XapPaKTCPUCTHKAMKM CTPOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj
siIpa, 00IIee YMCII0 AJICKTPOHORB M PACIIPEACICHUE UX 0 AJICKTPOHHBIM CJIOSIM);

® KITacCCU(UITUPOBATh XUMHUUECKUE 3JICMEHTBI, HECOPIaHUYECKUE BEIIECTBA, XUMHUECKUE PEaKI[UU
(110 YMCITy ¥ COCTaBY y4YacCTBYIOLIMX B PEAKIIMU BEIIECTB, 110 TEIFIOBOMY 3D (hEKTy);

® XapaKTepU30BaTh (ONMUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEILECTB PAa3IMYHBIX KJIACCOB,
MOATBEPXKIAs OINKMCAHWE MPUMEPaMU  MOJICKYJISIPHBIX  YPaBHEHHUH  COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLIU;

® [IPOTHO3UPOBATh CBONCTBA BEILIECTB B 3aBUCMMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX TIPEBPAILICHUI B Pa3IMUHBIX YCIIOBUSAX;

® BEIYHCIIATh OTHOCHUTEIHHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOr0 3JIeMeHTa 1o (opMyJie COCIMHEHHS, MAacCOBYIO QIO BEIIECTBA B PacTBOpE,
MIPOBOMTH PACUYETHI 10 YPABHEHUIO XMMHUECKOW PEAKIIUH;

® [IPUMEHATh OCHOBHBIC OIEPALMH MBICIMTEIBHON JCITEIIBHOCTH — aHAJIU3 U CUHTE3, CpAaBHEHHE,
0000IIIeHHe, CHCTEMATU3AIMI0, KIACCU(HUKAINIO, BBIABICHUE MPHYUHHO--CIIEJICTBEHHBIX
CBSI3€H — ISl M3YYEHHS CBOWCTB BEIECTB M XUMHUYECKHX PEaKIUi, €CTeCTBEHHO-HAYYHBIE
METOJIbI TTO3HAHMS — HAOIIOJEHNE, N3MEPEHUE, MOJIEITHPOBAHNE, DKCIIEPUMEHT (peabHbId U
MBICIICHHBIN );

e Clle/IOBaTh MpaBHJIaM IOJB30BAaHMUS XMMUYECKON MOCYION M JTabopaTOpHBIM O0OpYIOBaHHEM, a
TaKke TMpaBWiiaM OOpallleHWss C BEIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSAMH TIO
BBITIONTHEHUIO  J1a0OpAaTOPHBIX XUMHYECKHX ONBITOB II0 TIONYYEHHI0O U COOWMpaHHIO
razoo0pasHbIX BeEImECTB (BOmOpoAa W KHCIOpOHa), TPUTOTOBJICHHUIO pPAacTBOPOB C
OonpeneNéHHOM MaccoBOM Jojied pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHYECKHE KCIIEPHMEHTHI 10 PaclO3HABAHUIO PACTBOPOB IMIETOYEH M KHCIOT C TIOMOIIBIO
WHIKATOpOB (JlakMmyc, (peHondranenH, METUIIOPAHXK U JPyTHE).

K xoHity obydenus B 9 kJiacce mpeIMETHBIE pe3yIbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPaXkaTb

chOpMUPOBAHHOCTH Yy 00YUAIOIINXCS YMEHUIA:

® PacKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX TOHATHN: XUMHYECKAN DIIEMEHT, aTOM, MOIEKYIIa,
WOH, KAaTWOH, AaHHWOH, TIIPOCTOE€  BEIECTBO, CIIO)KHOE  BEIIECTBO,  BAJICHTHOCTD,
3JIEKTPOOTPULIATENIEHOCTD, CTENEeHbh OKUCIICHUS, XMMHUYECKas PEaKIus, XUMHU4YecKas CBS3b,
TEIUIOBOY 3(h(peKT peakiuu, MoIb, MOJISIPHEIA 00BEM, PACTBOD, SJEKTPOIIUTHI, HEIIEKTPOIHTHI,
ANEKTPOUTHYCCKAsT MICCOIMAINSA, PEaKIMH HWOHHOTO OOMEHa, KaTaluu3aTrop, XHUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH, OKHCIUTEIhHO-BOCCTAHOBUTEIHHBIC
peaKkIuyu, OKHCIUTENh, BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHWE, AJLIOTPOIIHS,
amM(pOTEepPHOCTh, XUMUYECKas CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasl), KpUCTAIUTHYECKAs
peméTka, KOppOo3Wsi METaJUIOB, CIUIABBI, CKOPOCTh XWMHUYECKOH peakIuu, MpelebHO
nonycrtumas koHuentpanus 111K Bemiectsa;

® JUITIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX TOHSTHA U MMPUMEHSATH 3TH MOHITHS TIPU
OIMCAaHWU BEIECTB U UX MPEBPALICHHN;

® JICIIOJIF30BATh XMUMHYECKYI0 CHMBOJHUKY JJIsi COCTaBJeHHs (OpPMYJ BEIIECTB W YpaBHEHUI
XUMHUYECKUX PEaKIuii;



® ONIpEACISATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XMUMHYECKHX OJJIEMEHTOB B COCIMHEHMSX
Pa3IMYHOTO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K ONpENeIEHHOMY KJacCy COCAMHEHHWH MO
dbopMmynaM, BUA XUMHYECKOH CBsI3M  (KOBaJCHTHAs, WOHHAs, MeTaJuIM4YecKas) B
HEOPraHMYECKUX COCOMHEHMSX, 3apsi/l MOHA MO XHMHUYECKOH (opMysie, XapakTep cpelnsl B
BOJHBIX pacTBOpax HEOPraHMYECKHX COCJMHEHHH, THUI KPHUCTAUIMYECKOH peméTku
KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMmbicn llepmoandeckoro 3akona JI. M. MenpaeneeBa UM JIEMOHCTPUPOBATH €r0
MMOHWMaHHE: OMNHCHIBATH U XapaKTepH30BaTh TabmuuHyo ¢opmy [lepuoamueckoil cucremb
XUMUYECKUX DJIEMEHTOB: pa3jIndaTh MOHITUS «TJaBHAs moArpymnmna (A-rpymma)» U «mobodHast
noarpynmna (b-rpynmna)», Maneie ¥ OOJbIIME MEPUOJBI, COOTHOCUTH 0003HAUEHHS, KOTOpPBIC
HMEIOTCSl B TIEPUOJMYECKON TaONUIlEe, C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHAYECKUX DJIIEMEHTOB (COCTaB | 3apsij siapa, oOliee YUCIIO ANEKTPOHOB U paclpelielieHHe UX
MO0 DJEKTPOHHBIM CJOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
9JIEMEHTOB M MX COCJMHEHHI B Tpe/eNiaX MalbIX MMEePUOJIOB M TIIABHBIX MOATPYIII ¢ YIETOM
CTPOCHUS X aTOMOB;

e KJIaCCU(UITUPOBATH XUMHYECKHAE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBAa, XUMHUYECKHE PEaKIHH
(mo 4mWcny M coCTaBy YYACTBYIOIIMX B PEaKIMHM BEIIECTB, 10 TeruoBoMy 3¢ddekry, mo
M3MEHEHUIO CTeTIeHEeH OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATh) OONIME W CreNUpUUecKne XUMUYECKUE CBOMCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, TIOJATBEPXk/asi OINUCAHWUE TPHMEPAaMH MOJICKYJSPHBIX M HOHHBIX
YPAaBHEHUI COOTBETCTBYIOLUIMX XUMUYECKUX PEAKLIUM;

® COCTaBJIATh YPaBHEHHS 3JICKTPOIUTHYECKON JIMCCOLMAIINN KHUCIIOT, IENI0YeH W COJIeH, TIOJHbIEe H
COKpamEHHbIC YPaBHEHHS PEaKIMii HOHHOrO 0OMEHa, YpaBHEHUS PEaKIlvid, IO TBEPKIAtONTHX
CYIIIECTBOBAaHUE TEHETHYECKOU CBSI3M MEXIy BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® PacCKpBIBATh CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI MOCPEACTBOM COCTABIICHUS
9JIEKTPOHHOTO OallaHca 3TUX PeaKIuii;

® IIPOTHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHUS, BO3SMOKHOCTH TPOTEKAHHS
XUMHYECKUX MPEBPAIICHUN B Pa3TUYHBIX yCIOBUSIX;

® BRIYUCIIATH OTHOCHTEIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MacCOBYIO IOJIO
XUMHYECKOTO dJIeMeHTa 1Mo (opMyJie COCIMHEHHsS, MAacCOBYIO OO BEIIECTBA B PacTBOPE,
MIPOBOMTH PACUETHI 10 YPABHEHHUIO XHMHUECKOW PEAKIIHH;

¢ COOMIOIaTh TMpaBIIIa TIOIB30BAHUA XMUMHYECKOW TOCY/ION W JIaDOPaTOPHBIM 000OpyAOBaHHEM, a
TaKXKe TIpaBmiia OOPAIIeHHsI C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSMH TI0 BHITIOTHEHUO
71ab0paTOPHBIX XMMHYECKUX OIBITOB IO TOMYYEHHIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaka u yTIIEKHCIIOTO Ta3a);

® IPOBOJIUTh PEAKIWH, TOATBEPXKAAONINE KA4YeCTBEHHBIH COCTAaB PA3IMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPHI-, OPOMHUA-, HOAWUI-, KapOoHaT-, docdar-, CHIMKaT-,
cynbdar-, THIPOKCHUA-WOHBI, KATHOHBI aMMOHHUS ¥ HWOHBl H3yYEHHBIX METAIlJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKIX BEIIECTB;

® IIPUMEHSATh OCHOBHBIE OIEPAlH MBICIHTEIHHON AEATEIEHOCTH — aHAIN3 W CUHTE3, CPAaBHEHHE,
00001IIeHre, CUCTEMAaTH3aIINIO, BHISBICHHE TPUYUHHO-CIIEACTBEHHBIX CBS3EH — JJIS M3yUCHHS
CBOWMCTB BEIIECTB M XHMHYECKHX pEaKIUil, e€CTEeCTBEHHO-HAyYHbICE METOJABl ITO3HAHUS —
HaOITI0JIeHHEe, U3MEPEHHE, MOJISTMPOBAHUE, IKCIIEPUMEHT (PeabHBINA M MBICIICHHBIN ).

BOCITUTATEJBHBIA MOTEHIAAJI IPEJIMETA «Xumusi»
BocnurarensHblil MOTEHIMAN NTpeaMeTa « XUMHS» PEATU3yeTcs B COOTBETCTBHU C OCHOBHBIMU

HaIrpaBJICHUAMUA BOCIIUTATEIILHOU ACATCIIbHOCTH, OIMpCACJICHHBIMU B pas/ciic "O0OHOBICHUE
BOCIIUTATCIBHOTO IpoHecca ¢ yueTOM COBPEMCHHBLIX ,Z[OCTI/I)KCHI/Iﬁ HayKM U Ha OCHOBC OTCUCCTBCHHBIX



tpagunmit", ", Ctpaterun pa3sutusa BocnuTaHus B Poccuiickoit ®@enepanuu Ha nepuoa jgo 2025 rona
(pactiopsbkenue IlpaButennctBa Poccumiickoit ®enepanuu ot 29 mas 2015 roma Ne 996-p) u B
cootBeTcTBUH ¢ [Iporpammoii Boctiutanust MBOY OOILL Ne 8.

VYpoku OuoJOrvu mNpH3BaHBl pemiaTh 3agayd oOyueHHs, OmpeAeiCHHBIE TOCYAapCTBEHHOM
MPOrPaMMOi, ¥ 3aJa4ll BOCIIUTAHHUS JIMYHOCTH MTOIPACTAIOLIETO OKOJICHHS B HEPa3pbIBHOM €JMHCTBE.
BocnuteiBarommii  acmekT ypoka XHMWHU TpEAyCMaTpHUBaeT HCIIONB30BaHUE COZIEPKaHHUs Y4eOHOTro
Marepuaia, TEXHOJIOTHH oOydeHHus, GOpM OpraHM3aldy I03HABATEILHOW JEATEIBHOCTH B HX
B3aMMOJICHCTBUY JUIsl OCYIIECTBICHUS (POPMUPOBAHUS U PA3BUTHUSI HDABCTBEHHBIX, TPYAOBBIX,
JCTETHUUYECKHUX, TMaTPUOTHYECKHX, OJKOJOTHYECKUX M JPYTUX KadyecTB JHYHOCTH IIKOJbHHUKA.
Pabouas nporpamma Bociiutanuss MBOY OOII Ne 8 peanu3syercst B TOM YUCIIE U Yepe3
WCTOJNB30BaHAE BOCIUTATENIFHOTO TIOTEHIMAA YPOKOB XHMHUH. JTa paboTa OCYIIECTBISETCS B
crenyonmx Gopmax:

- [oOyxnaenne oOyuarommxcsi coONOaTh Ha YpOKe OOLICTIPHHATHIE HOPMBI TMOBEACHUS, IpaBHia
oOImeHnst co cTapmuMH (TIeAarorHdyeckiMU  pPa0OTHUKAMH) M CBEpCTHUKaMH (0Oydaromumucs),
MPUHIUITE] Y9eOHOM AUCIHUIIIMHBI U CaMOOPTaHU3aIH.

- [IpuBnedyenne BHUMaHMs O0YYalOMIMXCSA K IICHHOCTHOMY acleKTy M3y4YaeMbIX Ha YpOKax MpeiMEeTOB,
SIBIICHUH, COOBITHH 4Yepe3 oOpalieHHe BHHMAaHHMsS Ha SPKUX JesTeledl KyIbTYpbl, CBS3aHHBIX C
W3y4aeMbIMH B JAHHBII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBII OHM BHECIIM B Pa3BHTHE HAIICH CTPaHBI
W MHpa, Ha JOCTONHEIE MOJIpaXKaHus IPUMEPHI UX KHU3HU, HA MOTHBBI UX MOCTYITKOB.

- Mcnonb3oBanme BOCITUTATEILHBIX BOBMOYKHOCTEH CojiepyKaHus yueOHOro peaMera st popMUPOBAHHS
y 00y4aroImuxcsi POCCUICKUX TPAIUIIMOHHBIX JIyXOBHO-HPABCTBEHHBIX U

COITMOKYJITYPHBIX I[EHHOCTEH dYepe3 IMOA00p COOTBETCTBYIONIMX TEKCTOB JUIs YTEHHS, MPOOIEMHBIX
cuTyanui Juist 00CyXIeHHsI B Kitacce.

- WuunumpoBanue o0CYKIeHUH, BBICKA3bIBAHWI CBOErO MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOIICHUS K U3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JIA]AM, ITPOU3BEICHHUSIM Xy I0KECTBEHHOH JINTEPaTyphI
U MCKYCCTBA.

- BriroueHne B ypoK HIpOBBIX IPOLEYpP, KOTOPbIE TOMOTAIOT HOAAEPKaTh MOTHBAIIMIO O0yYarOIIUXCs

K TIOJy4CHHIO 3HAHHMH, HAJAXMBAHUIO MO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHHH B KJacce, MOMOTAIOT
YCTaHOBJICHUIO TOOpOXKENaTenbHON aTMoc(ephl BO BpeMs ypoKa.

- [IpumeneHne Ha ypoKke HHTEPAKTHBHBIX ()OPM PabOTHI, CTUMYIHPYIONIUX O3HABATEILHYIO MOTHBALIUIO
00yJarOIIHIXCSI.

- [Ipumenenne rpynmnoBoil paboOTHl MM PabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BHTHIO HABBIKOB
KOMaH/THOI pabOTHI M B3aMMOJICHCTBHUIO C IPYTUMHU 00yJarOIIMHUCS.

- Br16op u ucnonb3oBanne Ha ypOKax METOJOB, METOANK, TEXHOJIOTHI , OKA3bIBAIOIINX BOCITUTATEIBHOE
BO3/ICHCTBHE HA JMYHOCTH B COOTBETCTBHM C BOCIHUTATEIbHBIM HACAJIOM, IEIbI0 W 3aJadaMi
BOCITUTAHHSI.

- NnnnmmpoBanne 1 moJiep>kKa NCCIeA0BaTENLCKOH NeATeIbHOCTH IIKOJIBHUKOB B ()OPME BKITIOYEHHS B
YPOK Pa3IMYHBIX UCCIEAOBATENBCKAX 3aJaHHUM, YTO TA€T BO3MOXKHOCTD O0YJAIOIIMMCS TPHOOpECcTH
HaBBIKH CaMOCTOSTEIBHOTO PEIICHUS TEOPETHIECKOH MPOOIIeMbl, TeHEPHPOBAHUS U OOPMIICHHS
COOCTBEHHBIX THIIOTE3, YBKHTEIBHOTO OTHOLICHHS K YYXXHM HJAESIM, IyOJHMYHOTO BBICTYIUICHHS,
apryMEHTHPOBAHUS U OTCTAWBAHUS CBOCH TOUYKH 3PEHHUS.

- YcraHOBIIEHHE YBaXKUTEIBHBIX, IOBEPHTEIBHBIX, HE(GOPMATbHBIX OTHOIICHUH MEXIY YYHUTEIeM M
YYCHHKaMH, CO3/IaHNe HA yPOKaX AIMOLUOHATBHO-KOM(DOPTHON CPEbI.

HATIPABJIEHUS TIPOEKTHOM JEATEJIBHOCTH

Henp y4eOHO-HCCNENOBATENBCKOW M NMPOEKTHOM NeATelbHOCTH oOydaromuxcsi — (OpMHpPOBaHHE
KOMIIETEHTHOCTH paboTaTh Ha IOCTHKEHHE TUIAHUPYEMOT'0 pe3yJIbTara.

[1sTh OCHOBHBIX 3a/1au:
- ®opMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX U UCCIEIOBATENBCKUX AEHCTBUH.
- OcBOEHHUE MPOAYKTHBHO-OPUEHTUPOBAHHON AEATEILHOCTH.
- OspyiaeHne 3HAaHMAMH M HaBBIKAMH LIEJCHAIPABICHHONW TBOPUYECKOW JEATEJIbHOCTH U Pa3BHUTHE
TBOPYECKUX CIIOCOOHOCTEH.
- ®opMHUPOBaHUE PALIIOHAIBHBIX MOJIENIEH TIOBEJEHHUS.
- CoBepILIEHCTBOBAaHUE HABBIKOB COTPYTHUYECTBA.



HpOGKTHaH JACATCIbHOCTb- 3TO mro0ast CaMOCTOATCIIbHAA, COUUAIIbHO 3HAYMMad U OpraHrn30BaHHAaA
JCATCIIbHOCTD 06yt{a101111/1xc;1, onuparom@aicd Ha HX HWHIWBUAYAJIbHBIC HWHHUIHWATUBLI, HWHTCPECHI H
OpEANnoYTCHHA, HaIlpaBJICHHAsA Ha AOCTHUIXKCHUC pCaJIBHOP'I, JIUYHOCTHO 3Ha‘II/IMOI\/'I, I[OCTI/I)KI/IMOI\/'I ociu,
uMeroniasd IJlaH W KPUTCPUMU OLCHKU pPE3yJibTaTa, MNOAACPKAHHAAL KyJ'II:TypOfI JCATCIIbHOCTH
06yqa101111/1xc;1, TpaguuusiMu, HEHHOCTAMU, OCBOCHHBIMU HOPMaMU U O6pa3HaMI/I.

Tembl MpoeKTHBIX padoT

8 kiacce

HOOo~NoO WD

16.

17.
18.
19.
20.

0.
. BidsitHue TSKenbIX METAJIJIOB HAa PACTEHHUSI TOpoxa.
12.
13.
14.
15.

ANXUMHS-Marus Wi Hayka?

HUckycctBo dororpaduu u XuMHsL.

Apowmarepanus.Kak Beienstor agupHbie Macia u3 pacteHuit? Kak 3anaxu BIUSIOT Ha yenoBeka?
Ucropust OTKPBITHS XUMHYECKHX 3JIEMEHTOB.

Kpacota ¢ moMormipo Xumum.

Kpucranis! Bokpyr Hac. BeipaniuBanue KpUCTaJUIOB CONEH.

Kto n306pen 6ymary?

[IpomyKThl MUTAHUS KaK XHMHYECKHE COCINHEHHUSL.

BkycHoe — HeBkycHoe. O MUIIEBbIX JI00aBKax.

Binuser - mu pH Bozp! Ha pocT 60060BBIX.

Bpen sHeprerruueckux HamMTKOB.

JKBauka: uctopusi BpeHOW MPUBBIYKH (MUDBI U PEATUH).

JKeneso u 310poBbE YemOBEKA.

HccnenoBanne ocoOeHHOCTEH 00pa3oBaHMsI HEPACTBOPUMBIX CHUITMKATOB. CYUIMKATHBIN caa U
CHIMKATHBIE MEIy3bl.

HWccnenoBanne BiausiHAE 1012 HA OPraHNU3M YeJIOBEKa U OTPEIETICHIE ero COAePKaHNs B
WOJIMPOBAHHOU COH.

Cpenctra 3ammThl OT HACEKOMBIX (MHCEKTHITHIBI M PENEITICHTHI).

XUMUS M HCKYCCTBO: Ha YeM JIEPIKUTCS )KUBOMHUCH?

XHUMHS B KyJTHHAPHS: 9TO O0IIEero?

Wzydenne cocraBa v CBOMCTB MPOTHUBOTOJIONIEAHBIX PEAreHTOB, HCIIOIb3YEMBIX Ha JJOPOTax
ropoja.

9 kJjacc

RBoO©oo~NoO~wNE

0.
1.
12.
13.
14.
15.
16.

BrrTOBas XMMUIS, TUTFOCHI I MUHYCEL.

CoBpeMeHHbIE CTPOUTEITbHBIC MATEPHAIIBI B APXUTEKTYPE TOPOJIOB.

Yto cnpsiTaHO B KycOUYKe Mbljia?

WzydeHne BO3eiicTBUS KUCIOTHBIX JTOKIEH Ha OKPYKAIOIIYIO Cpeay (pacTeHUs, TaMSTHHUKH ).
UccnenoBanne XUMHYECKIX CBOWCTB acIIMpYHA M U3YUYECHUE €0 BIMSHUSA Ha OPTaHU3M YeIIOBEKa.
Koppo3sus xene3a B pa3mMuHBIX cpeiax.

O, mokonaa! [lone3noe ua BpeIHOE TAKOMCTBO?

[IpuponHbie 1 CHHTETHYECKHE BOJIOKHA.

[IpuponHbIe 1 CHHTETHYECKHE KPACHTEIH.

[IpuponaHbIe 1 CHHTETUYECKHE JIEKAPCTBA.

[IpuponHbie 1 CHHTETUYECKHE MOFOIIINE CPEICTBA.

[Ipon3BoaCcTBO 3epKall.

CocraB 1 1eyeOHbIE CBOIICTBA MPUPOJHON MUHEPAILHON BOJIBI.

Creno0HOe 13 HeCheTOOHOTO (0 CHHTETUYECKOH MHUIIIE).

XuMHsI HEIUTIONI03HO-0YMaKHOTO TIPOU3BOACTBA.

DNEeKTPOHHBIM CUTapeTaM-HeT.


http://www.pandia.ru/text/category/aspirin/
http://www.pandia.ru/text/category/moyushie_i_chistyashie_sredstva/

17. Bce o muiie ¢ TOYKH 3pEHHUS XUMHUKA

18. Hcnonp3oBanue MUHEpAIbHBIX YA0OpeHUU. Y 1006peHust — 1o0po uiu 3107
19. Unaukaropsl. [IpuMeHenne nHauKaTopoB. [IpupogHbIe HHANKATOPEI.

20. Kodeunn u ero BausiHUE HA 3I0POBHE YEIOBEKA.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK

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

YeJIOBEKa

19 BemectBa 1 xuMuyeckue 15 1 0 bu6moreka [IOK

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

Hroro no pazgeny 20

Pa3znea 2. BaxHeillnne npeacTaBuTe/id HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 0 0 bubnuoreka [JOK

' 00 okcumax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonarue o kucimorax 8 0 1 bu6mmoreka [JOK

' U COJSIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonstre 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUAX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COECIMHEHUN https://m.edsoo0.ru/7f41837c

Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U

31 [Iepnonnueckas cucrema v bubnuorexa [JOK
XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTCJIbHBIC PCAKIINN
bubnuorexa [JOK
Hroro no paszery 15 https://m.edsog ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 0 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL. PO https://m.edso0.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B JKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a636
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocBenienue
* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkiimonepHoe 0611ecTBO

«M3narenscTBO «IIpocBemienue»

METO/INYECKHUE MATEPUAJIBI AJI51 YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIC U TPpOBEepOYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u
ap. - M.: [Ipoda, 2007.

Xumus. 9 xi1.: KoHTponbHbIe U TpoBepoUHbIe paboThl kK yueoHuky O. C.
[Nabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: [Ipoda, 2010.

["a6puensu O. C., Bockoboiinukosa H. I1., SmrykoBa A. B. HactonbHas kHura

yunTtensd. Xumusd. 8 KiI.: Metoauueckoe nmocodue. - M.: [lpoda, 2011.

MU ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
[Topran dbyHmameHTaIbHOrO XumMuieckoro oopazosanus ChemNet. Xumudeckas

uHdopmainronHas cetb: Hayka, oOpa3oBaHue, TEXHOJIOTUU



http://www.chemnet.ru T"azeta «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas xomnekuus [{OP: [IpenmerHas KoyieKus
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumus. Komnekuus Poccuiickoro o61ieo0pa3zoBaTeibHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast oumIiiaia MIKOJbHUKOB M0 XUMHU
http://chem.rusolymp.ru Oprannueckas XUMHUs: JICKTPOHHBIA YUCOHHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: dJECKTPOHHBIH yUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOIEIK: XUMHUS
http://www.chemistry.ru luctaHnoHHas OJTUMIIHA/IA TI0 XUMHH:
TEJICKOMMYHHMKAIIMOHHBIM 00pa30BaTeIbHBINA MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry IucraHunoHHbIe
IBPUCTHUCCKUE OJIMMITHAJIBI 10 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarensHas Xumus
http://home.uic.tula.ru/~zanchem W13 ombita padotsr yunrtenst xumun: caint H.1O.
CobicMaHOBOM

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoii

http://www 104.webstolica.ru Kitaccudukamnmss XuMHUaeckux peakiuii



http://classchem.narod.ru KouTpen — Xumus aiis1 Bcex: yueOHO-
MH(OPMAIMOHHBIN CAUT

http://kontren.narod.ru Matepuans! kadeapsl GU3MIECKON ¥ KOJUIOUTHONW XUMUH
FOxHOrO (enepaIbHOrO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Metoanka oOy4eHHsT XUMHH: CAlUT

kadenpsl xumuu HI'TTY






