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INOACHUTEJIBHASA 3ATINCKA

[TporpaMmma o XuMuu Ha YpOBHE OCHOBHOT'O 00OIIIEr0 0Opa30BaHMsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (herepaibHOM
pabodeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPETNOJaBaHus yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[IporpaMmMa 1o XuUMHUM [a€T MpEACTaBIEHHWE O LeNsIX, OOmIel cTpareruu Oo0ydeHws,
BOCIIUTAHUST W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH YYeOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kKjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAeseT KOIUYeCTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO [OCIIe0BATEIbHOCTD
U3YYCHUS XUMHUHU C YUETOM MEKIIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JJOTHKH y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, OnpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuu TpeOOBaHUHN K pe3yJibTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAKKe TPeOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHH
HA YpOBHE IMeNell W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIHHON
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO Y4€OHOTO COIepIKaHUSL.

3HaHUE XUMUU CIIY>)KUT OCHOBOH U1l JOPMUPOBAHUSI MUPOBO33PEHUS 00YUaroIIerocs, ero
MPEJICTAaBICHUIA O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEN
MPEJICTABICHHS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOIHMH BEIIECTB B MPHUPOJIE, O MYTSIX
pemieHuss TH00aNbHBIX TPOOJIIEM YCTOWYMBOTO PAa3BUTHS UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydenune xumMuu:

CIIOCOOCTBYET peanmu3alliid  BO3MOXKHOCTEH s caMmMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOHl  NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIICIOBATEILCKUX YMEHUH, HEOOXOMUMBIX KaK B IIOBCEAHEBHOW JKHU3HH, TaKk H B
npohecCHOHALHON IS TEIILHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTIO
B3IJI511a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAalioM B (OPMUPOBAHUN
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YYarOIINXCS;

CrocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K E€CTECTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOJAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUeE
oOydJaronuxcs.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMHM OOECIEuMBaIOTCS creuu(UKoi coiepikaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENAaroruueckd aJalnTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX TIOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa coaepaHHs MPOrpaMMbl IO XUMHH chopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
nonxona k e€ mzydenuro. CojepiaHue CKIAAbIBACTCS W3 CHUCTEMbl MOHATHI O XUMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHILMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUs O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— IpeJCTaBIeHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pAaCTBOPAX.

Teopernueckne 3HaHUS pacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHMS U OJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenne xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy», «buosnorus. 5-7 kinaccel» 1 «Pusuka. 7 Kjaccy.

[Ipu n3ydeHnn XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIESATEIFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/iadya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIICHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
nprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS ITPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
GbopMUPOBAaHUM U PA3BUTHUH I[O3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUHU MPAaBHII 0€30MacHOr0
00palIeHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu u3ydeHMHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, FTOTOBOM K camMoo0pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHUHATHIO PELICHUH, CIIOCOOHOH aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITEJIbBHOW  ITO3HABATEIIbBHOW  JEATEIbHOCTH, HAY4YHbIM  METOJaM  IIO3HAaHWJ,
(bOpMHUPYIONUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHMUH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIUMUCS OIBITa
pa3HooOpa3HOW NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TIOJNYYEHHBIC MPH H3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH JEATECIBHOCTH;

— (opmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH Lel1ecoo0pa3HOro MoBeleHUs B ObITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEHW, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaPaBJICHHOCTH AaJbHEUIIero 00yueHus..

OO1miee 9nCIIo 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckne CBONCTBAa BElIECTB. ArperarHoe coctosiHue BemiecTB. [loHsiTue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocTsie u clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBasi 10J11 XUMHUYECKOI'0 2JIEMEHTA B COSIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHHULL BemecTBa. Pacuérsl mo opmynaM XMMUYECKHX COCAMHEHUM.

®uznyeckue M XUMHYECKHE SBICHUSA. XHMMHUYECKas peakuus U e€ INPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIeCTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMuyeckux peaxuuit
(coenuHeHus, pa3IoKEeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHust ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAHUE (DU3NYECKUX CBOKHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJICHUE BOCKA, TasTHUE JIba,
pacThpaHue caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCALUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3joxkeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxene3a ¢ pactBopoM coimu menu (ll), m3ydenume crnoco6oB
pa3feneHuss cMecel: C TOMOIIbI0 MarHura, (pUIbTpOBAaHME, BBHIMAPHUBAHME, IUCTHIUIALNA,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH TIOBAapEHHOW COJM, HaOJIIOJEHUE U ONHCAHHE
pe3yNbTaTOB TMPOBEACHHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — a1eMEHT M IPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHUCIOpPOAa B JlabopaToOpu M
npoMmblIIieHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(pHUKAIHS
KHCIIOpOJa.

TennoBoit >(pdekT XUMUYECKOW peakluh, TEPMOXHMHYECKHE YpaBHEHHS, JK30- U
SHAOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — »anemeHT M mpocroe BemecTBo. Haxoxaenue BoxopoAa B IMPUPOJE,
buznyeckrue 1 XuMHUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiictBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHbIE pacTBOphl. PacTBopuMoCTh BellecTB B Boie. MaccoBas 1oJis BeEIleCTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOIE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus wneopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBICe) U HeconeoOpa3yromue. Homenkiarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Knaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknarypa ocHoBaHuii. Pusnyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHUECCKUE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEICIICHUE COICPIKaHUs KUCIOpOoJa B BO3JyXe, MOMydYeHHE, COOMpaHHe,
pacmo3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMd OKCHJIOB M OIHMCAHWE HMX CBOWCTB, MOJy4Ye€HHE, COOMpaHHE, pPAclO3HAaBaHUE H
U3ydeHHE CBOWCTB BOaOpoaa (ropeHue), B3amMmojeiictBue Bojopona ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uMccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETaIaMH (HAaTpUEeM M KayiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHONM KHMCIOTHI, KHCIOT C METAJUIAMH,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauuecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpeseesa. CTpoenne aToM0B. XUMHYECKas CBsA3b. OKUCIANTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUN XUMHUYECKUX »dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOIEHbl, THEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yloT aM()OTEpHBIE OKCUIBI i THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckass cucrema XuMUYeckux »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOAHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHBIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproandeckoit CUCTEMBI
. M. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XMMHYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT W ILIEJI0YEH, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKINii (TOpeHHE, peaKuu pa3iokKeHUs, COeTUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHSTHI,
SIBJIFOILMXCS] CACTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OOme ecTecTBEHHO-HAy4HbIE IOHATHUA: HAy4YHBIM (aKkT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaIW3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HAKCIIEPUMEHT,
MOJIEJINPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIWJA, W30TOIIbI,
PaZnOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHH 3apsi, BELIECTBO, Telno, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLMUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudukanus M HOMEHKIATypa HEOpPraHHMYECKHX BelIecTB. XHMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jM4YHBIM KJacCaM HEOPraHMYECKHUX COEIMHEHUH, NeHEeTHUYeCcKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XuMU4ecKUX peakluui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTereHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHe O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. IloHsatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCThb
XUMUYECKON PEAKLUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PeaKIyii ¢ UCTI0JIb30BAaHHUEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust IEKTPOTUTAUECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAllMM BELIECTB C PAa3IUYHBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIBHBIE U CIIa0bIE 3JEKTPOIUTHI.

Peakumu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTrO OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHs),
UCCIIEOBAHME 3aBUCHMOCTH CKOPOCTHM XMMHMUYECKON pEakUuu OT BO3ICHCTBUS pa3IMUYHBIX
(aKTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLECCA TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIONb30BaHUE BHJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIICNIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peaKiuil (TOpeHHe, peakluu Pa3jIOKEHUS, COCIUHECHHUS),
pacro3HaBaHMEe HEOPraHWYECKHX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTtanibl 1 MX coeIUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHne M (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOWMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJllIaMH,
mienouamu).  XuopoBopopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [IeicTBre X1opa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxxHenmue xJIopuasl
U X HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTtuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTHIX BEILIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHbIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHue CBOMCTBAa. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KucaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIEeHMs. A30T, paclpocTpaHeHHEe B Npupone, (QU3NYECKHE U
XUMHUYeCKHe cBOiCTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHUYECKUEe
CBOICTBa, Mony4YeHune u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KadyeCTBE MHUHEPATBHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOUYBBI M BOAoEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
doctopa, puznyeckue u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
bu3nvecKue W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEpaIbHBIX YIOOpECHHH.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEPOJ, alIOTPOIHBIE MOAU(DHUKAIINY, PACTIPOCTPAHCHHE B
npupoje, hu3ndecKkue U XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
MOJyYCHUE U TIPUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonp3oBaHwe  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTiepoiaa
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBEeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHUI.

Kpemunii, ero ¢usmveckne M XUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenuss kpemMHuss B npupone. OOmme mnpeacraBieHus o0 okcune kpemuaus (V) u
KpEeMHUEBOM kuciioTe. CUITMKATHI, UX WCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONOJeHUE TpH3HAKa e
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasaMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3YYEHHE CBOICTB aMMHaka, TIpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIICGHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, pacro3HaBaHUe
U U3yYEHHUE CBOWCTB YTJIEKHCIIOTO rasa, MPOBEJICHHE KAYeCTBEHHBIX pEeakuii Ha KapOOHAT U
CIWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKaHHs, O3HAKOMIICHHE C TNpPOAYKLHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PELIeHHE SKCIEepUMEHTANbHBIX 33Ja4y Mo Teme «Baxueilmue
HEMETAJUTBl U KX COCTUHEHHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTalinueckas CBSI3b M METANIMYECKas KpUCTaJUTMYecKast
peléTKka. DNEKTPOXUMUYECKUN ps HampsoKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaioB. OOmue crocoObl MoTydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIILICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUEe U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIbI U THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosniokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MeHneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coeIruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepuogmueckoil cucrteme Xumuuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumomnueckoit cucrteMe xumuueckux osiementoB JI. M.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXKAEHUE B Mpupojae. PuU3ndecKkue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skenesa (Il) m xenesa (ll), mx cocra, cmoiicTBa u
MOJIy4eHHE.

Xumuueckuil IxKcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBAMHU,
U3YYCHHUE PE3YNIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HWCIIOIH30BaHHE BHUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOposie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblUs, aIIOMUHUS, LUHKA, xene3a (I1) u xenesza
(1), meau (1), HaOMIOIEHHE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS MIAMEHU MOHAMH HATpPUS,
KaJIisg ¥ KaJbIs (BO3MOXKHO HCIIOJIB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB T'MJIPOKCHA ATFOMUHUS M TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHnIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyxKamouas cpeia

BemecTBa n Matepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTaxX W
OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeeNibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuil Ixkcnepumenm:

u3ydeHrue o0pa3iioB MaTepraIoB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNnpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHUHM B 9 Kilacce OCYIECTBISETCS
4yepe3 KCIOJIb30BAaHME KaK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®wuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH 3apsiji, TPOBOJHUKH, IMOIYIPOBOJHUKH,
JUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHHWE BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pemETKa, CIUIaBbl, (PU3UYECKHUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPATbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JIESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M paclUIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/IMI0, TIOHMMaHMs 3HAYCHHS XHUMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILNECTBa,
CIIOCOOHOCTH BIJIAJIETh JTOCTOBEPHOW MH(pOpMalMell O MEepeqOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COILMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
yueOHOHMCCIeI0BATENbCKONW, TBOPUECKOW U JAPYIMX BHUAAX JEATENBHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOINM B MpoLecce 3TON y4yeOHOH AesTeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHU CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHSL:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiu,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY ISt
NOHMMAaHMUs  CYIIHOCTH HAayyHOW KapTUHBI MHpPA, TMPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW MO XUMUH,
HEoOXoauMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHOMN M YNTATEIbCKON KYJIBTYphI, B TOM YHCIJIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMHU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
MH(OPMAaLMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEHHIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aIKOrojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



nmpaBuj 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaXeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIAYaTbHOW TPACKTOPUHU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NEITCIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(decCHOHANBbHOM cperie;

6) 9K0JIOrMYeCKOro BOCIUTAHUSA:

HKOJIOTMUYECKHU IEJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TIICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P paboTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYaIUAX, YIPOXKAIOIINUX 37JOPOBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJIS pElICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, sl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeIMETHBIX pPe3yabTaTOB BBLACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI WCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEISATH WX XapaKTepHble IPU3HAKH,
YCTaHaBJIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHAYKTUBHbBIC, 1ETyKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSITHh B MPOIecCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUU, NPeoOpa30OBBIBATH MIUPOKO
NPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylna M ypaBHEHHE XHUMHUYECKOW peakluu — TpU pelIeHud ydeOHo-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJETBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMBbIX IIpOIEccaxX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM M MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (HopMyIHMpOBaTh OOOOIIECHHS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUOB
¥ QOpM MPEACTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIIpHAst TUTepaTypa
XMMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENIbHBIX 3a/1a4
OTIpeNeNIEHHOr0 THUMA, MPHOOpETeHHEe OIbITa B 00JacTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYypOil aKTUBHOTO HCIIOIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 3a/1a4yll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALUAMU;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIoOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATH MOJyYSHHbIE Pe3yIbTaThl T03HABATEIBHOMN e TEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTa);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HMUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
0O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UIUN (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMpAThH
HanOonee HS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuT™M IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MTOJIyYEHHOI'O pe3yjibTaTa 3asBJICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeyiaraéMble B yCIOBUU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpMKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/ISI», BUbBI ACATCIBHOCTHU IIO HOJ'Iy‘IeHI/IIO HOBOIo 3HaHHA, €TI0
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koniy oOydeHus B 8 Kjacce IpeaMETHBIC pe3yIbTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHUMHYECKOIO
9JIeMEHTa B COEJUHEHUH, MOJSPHBI OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas peakiys, Kiaccudukanus
peakuuii: peakliui COEANHEHNS, PEaKLIUU Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKIUU
oOMeHa, K30- U YHJIOTEPMHUYECCKHE PEAKIINH, TEIIOBOM P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, paAuyC aToMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE ¥ HENOJIsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMMCAHUY BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogumueckoro 3akona J[. M. MenaeneeBa: 1eEMOHCTPUPOBATH
[OHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMICTB XHMHYECKUX 3JEMEHTOB OT MX
nojiokeHuss B Ilepumonnueckoil cucTeMe, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoir cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpynmna (A-Tpynma)» u
«mmobounass moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XMMUYECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKUUU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpPKJas  ONUCAaHWE [pUMEpPaMU  MOJICKYJISPHBIX  YpaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALLEHNN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MIPUMEHSATh OCHOBHBIE OTIEPAIMM MBICIUTEILHON ACATEIHPHOCTH — aHAW3 M CHUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTU3AINI0, KIAacCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKUX PEaAKLUU,
€CTECTBCHHO-HAyYHbIE  METOJbI  TO3HAaHUS  —  HaOmIOJAeHWe,  W3MEpEHHe,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CJIeIoBaTh TMpaBWJaM IIOJIB30BAHUS XUMHUYECKOH TOCYAOoM U J1ab0paToOpHBIM
o0opymoBaHHWEM, a TAaKXe TMPaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMH T10 BBITIOJIHCHHIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO MOTYYEHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BENIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKHE IKCIICPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IEIOYCH U
KHCJIOT C TIOMOITLI0 HHAUKATOPOB (JIakMyc, peHodTanenH, METUIOpaHK U IPYTUe).

K koHiy obydenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHHA: XMUMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOHN (PPEeKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBs3b
(koBaJleHTHasi, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHYECKOM peaKIuu, TMPEeeibHO JOMyCTUMAs
koHneHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMMCAHUH BEILIECTB U X MPEBPAICHHI;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYyT BEIIECTB U
ypaBHEHUN XUMHUYECKUX PEAKIUN;

ONpENENsATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX DJJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONPEAeTIEHHOMY
KJIaCCy COENMHEHUH Mo (QopMmynaMm, BHUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COEIUHEHUH, THUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: ONHUCHIBATh M XapakTepu3oBaTh TabiauuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3jiuyaTh MOHATUS «rJlaBHas noarpynma (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble W OonblINe TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUS, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, oOIee YUCiIo IEKTPOHOB U pacIipeieieHUue UX 10 JIEKTPOHHBIM CII0SM),
OOBSICHATH O00ILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUH B MpeJienax MalbIX MEepUOJIOB U TJIABHBIX MOATPYMHI C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUUYECKHE JIEMEHTBI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakiuu (1Mo YMCIy M COCTaBYy Y4YacTBYIOLIMX B PEAKLMU BELIECTB, N0 TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenM(HUUECKHEe XUMHYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAK Al ONMMCAHNUE IPUMEPAMU MOJIEKYIISPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONW TUCCOLUMAIIMU KUCIIOT, IEI0Ye U COJIeH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOTO OOMEHA, YpaBHEHUS pEaKIuii,
NOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH
IIPOTEKAaHUs XMMUUECKUX MPEBPAIECHUN B PA3JINYHBIX YCIOBHUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIeMeHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMHUECKON PEaKIINH;

coOuoaTh IMpaBWja IOJIb30BaHUS XUMHMUYECKOW TOCYIOoH U J1aOOpaTOpHBIM
0o0opyIOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMU 110 BBIIOJHEHHIO Ja00paTOPHBIX XUMHUYECKUX OMNBITOB IO MOIYYEHUIO
U coOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOTo Trasa);

IPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMYTEM XJOpPHI-, OpoMHI-, MOAUA-, KapOoHat-, ocdar-,
CHJIUKAT-, Cynab(aT-, THAPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS M HWOHBI H3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEUICCTB;
IIPUMEHATh OCHOBHBIC OIECPALlMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHE, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX
CBA3CH — JUI1 M3Y4YCHMs] CBOWMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl TMO3HAaHWS — HaOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peasibHbIA M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 15 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 1 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 05 1 bu6mmoreka [IOK

' U COISAX ' https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu
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https://m.edsoo.ru/7f41837c
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[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aTroma
XUMHYECKas CBA3b.
3.2 OKUCINTENBHO- 8 bubnnorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
Ha3Banue MoayJist
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnesl. ["anorensr https://m.edso00.ru/7f41a636
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHHUU ¥ UX COCTUHCHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxue1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0IIeCTBO

«3narensctBO «lIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

3aga4n Mo XUMHH U cIocoObl ux pemenus. 8 — 9 k. /O.C.I'abpuensiy,
I1.B.PemeroB, N.I".OcTtpoymoB. — 6-¢ uza., crepeotun, - M. : Jlpoda, 2015
Okcnpecc-nuarHoctuka. Xumus. 8 kiacc/I'.JI.Pacynosa. — M.: U3narenscTBO
«9JK3ameny, 2014

Xumus. Jlunaktrnaeckuiit Mmatepuali. 8-9 kimaccsl : yued. mocooue mis
obmeobpasoBar. opranuzanuii / A.M.Panenxuii. — 12-e uzn. — M.

ITpoceenienune, 2020

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/7f41837c

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



