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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero o6pa3oBanus, npeactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepalbHON
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMLUHU MPENoJaBaHusl yueOHOro mpeamera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo XuMuu Ia€T MpPEACTAaBICHHE O IENsAX, OOIIel crpareruu OOy4YeHHS,
BOCIIUTAHUSI U Pa3BUTHA OOYYAlOIIMXCS CpPEACTBAMH YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEpXKaHUE, MPelycMaTpuBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAesSeT KOIMYeCTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUSA, PEKOMEHAYEMYIO IIOCJIEIOBATEIbHOCTD
U3YyUYEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU yd4eOHOTO
mpolecca, BO3pacTHbIX 0COOCHHOCTEN 00ydaromuxcsi, onpeesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUHN K pe3yJibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHs] XUMHH
Ha YypOBHE LeNeld W3ydeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JESATETLHOCTH 00YYAIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEP KaHMUS.

3HaHME XUMUU CIIY>)KUT OCHOBOH sl JOPMHUPOBAHUS MUPOBO33PEHUS 00YUaroIIerocs, ero
IpEeCTaBICHUN O MaTepUAILHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHus Ta00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS UEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET peaau3allii BO3MOXHOCTEH s caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  NeSTeNbHOCTH,  OKCIEPUMEHTANbHBIX |
UCCIICIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKH3HH, TaKk U B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTIO
B3IJIA/1a Ha €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TArloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUAM, K TPUPOZAE, K UEIOBEKY, BHOCHT CBOH BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlaHHble HampaBiIeHUS B OOYyYCHMHM XUMHM O0ECIEUMBAIOTCS Creuu(UKON coiepKaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCA TENaroruuyeckd aJarTUPOBAHHBIM OTPaXKEHHEM
0a30BOI HAyKW XMMUU Ha OMPEIACIEHHOM dTare €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO O0ILEro o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE
00y4aromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHHs MPOrpaMMbl IO XUMHH chopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHUe CKIIAAbIBAETCSI U3 CUCTEMBI MOHATHI O XMMHYECKOM



JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl MO MPUHILMIY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHMM HA OCHOBE
TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

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

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIIEKTPOTUTUIECCKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

Teopernueckue 3HAHUS pPacCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH MOJIYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K JApYyromy,
BBITIONHSST (YHKIIUM OOBSICHEHHS W MPOTHO3HPOBAHMS CBOWCTB, CTPOSHHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O
XMMHYECKOW COCTaBJISIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumMuu
NPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyUYECHHBIX YUYEOHBIX MPEIAMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5-7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON MEATEIHLHOCTH YeIOBEeKa U KaK OJHOTO
U3 KOMIIOHCHTOB MHPOBOW KYJIBTYpHL. 3a/ada y4eOHOTO MpeaMeTa COCTOMT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sf3blka HAayKd, B
MPHUOOIIEHNN K HAyYHBIM METO/aM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMHUYECKUX PEaKIIHii, B
GbOpMUPOBAaHUM ¥ PA3BUTHUH I[MO3HABATENBHBIX YMEHUW H WX TNPUMEHEHUU B Yy4ueOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUU MPABHII 0€30MacHOro
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipn u3ydeHMM XUMHUU HAa YPOBHE OCHOBHOTO OOIIEero 0oOpa3oBaHUS BaXKHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IIO3HaHUf,
(bOpMHUPYIONUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIUMUCS OIBITa
pa3HOOOpa3HOW ACSITENFHOCTH, TIO3HAHUS W CAaMOTIO3HAHWSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE I Pa3IMUHbIX BUJOB JIESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHClie YMEHUI OOBSCHATH U OIICHUBATH SIBICHHUS OKPYXKAIOIIEro MHUpa, UCIOJb3ysl 3HAHUSA U
OTBIT, TONYYCHHBIE MPU M3YUYEHUU XHUMHU, NPUMEHATh UX TMpPH pEHICHUH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKU DKOJOTHYECKH Ie71eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;



— pa3BUTHE MOTHBAIUHU K O0YyYEHUIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero 00yueHusl.

OO1ee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).

Pabouas mporpamma ydeGHOro mpeamera «Xumus» (6a30BbIi ypoBeHb) s OOydarommxes 8-
9 kaccoB cocTaBieHa ¢ yuetom nporpammsl Boctiutanusit MAOY Bunsununckoit COLI nm.
I'.C. KoBanbuyka Ha 2026-2027 y4eOHBIN TO/I.



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BelIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METO/ax MOo3HaHMs B XMMUU. UncThle BemecTBa U cMecu. CrocoObl pa3ieneHus: cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yucia CTPYKTYPHBIX €HHHULL BemecTBa. PacuéTsl mo hopmynaM XUMUYECKHX COCAMHEHUM.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMuueckue ypaBHeHUs. Kiaccuduxanus XuMUyecKkux peakuuit
(coenuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUiIaMu paboThl B JabopaTopuu M MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJIOBAaHUEM, M3YYCHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TJIaBJICHUE BOCKA, TasTHUE JIba,
pacThpaHue caxapa B CTYIKE, KUIIEHHE U KOHAEHCALUs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3iokeHwe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenme crnoco6oB
pa3feneHuss CMecel: C TOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BBIMAPHUBAHME, IUCTHIUIALINA,
xpomaTtorpadusi, TpoOBeIEHHWE OUYUCTKU I[MOBApPEHHON COJM, HAONIOJACHHE U ONHCAHHE
pe3yabTaTOB MPOBEJECHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAcChl, CO3JaHHUE
MoJieNieit MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3a€eMEHT M IpOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHMS).
Oxcunpl. Ilpumenenune xucnmopona. CrocoObl MONydeHHS KHUCIOpoJa B JabopaTopud H
npoMmblIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(PHUKAIHS
KHCIJIOPOJA.

TennoBoir >(pdekT XUMUYECKOW peakluh, TEPMOXUMHYECKHE YypaBHEHHS, JK30- U
OHAOTEPMUUYECKUE peaKkUMM. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHIECHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemMeHT M mpocroe BeniecTBO. HaxoxkaeHue Bogopoga B NPUPOJE,
buznyeckne 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHbIE PAcTBOpPHI. PacTBOpUMOCTh BellecTB B BOJe. MaccoBasi A0 BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpasyroriye (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBaHmii. ®Pusnyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

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

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

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIPEICIICHUE COICPIKaHUs KUCIOpOoJa B BO3JyXe, MOMydYeHHE, COOMpaHHe,
pacmo3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMd OKCHJIOB M OIKMCAHWE HMX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pacro3HAaBaHUE H
U3ydeHHe CBOWCTB BoaOpoaa (ropeHue), B3amMmojeiictBue Bojopona ¢ okcuaom wmeau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOEHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETaUIaMH (HATpUEeM M KayiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMU,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoaguuecknii 3axkoH u Ilepuoanueckass cucremMa xumudeckux sjiementos JI. M.
MenpeseeBa. CTpoenne aToM0B. XUMHYeCKas CBsI3b. OKHCIAMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

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

Ilepuonnueckuii 3akoH. Ilepmogmyeckass cucrema XuMUYeckux »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOAHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. M. MengeneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHYECKUX JJIEMEHTOB, METAIUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. JI. 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. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT M IIEJI0YEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpeHHE, peakiuu pa3iokKEeHUs, COeTUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 UCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX TOHATUH, TaKk U TOHSTH,
SIBJISIFOIIMXCS] CACTEMHBIMHM ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'0 IIUKIIA.

OOme ecTecTBEHHO-HAy4HbIE MOHATHUA: HAy4YHBIM (akT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEPUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIUJA, W30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, SJICKTPUYECKHI 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIust

Ilepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtoB [[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KAIbLHUS W HX COCJUHEHHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XMMUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM U BUJA XUMUYECKOU
CBS3U.

Knaccudukanus m HOMEHKIATypa HEOpPraHMYECKHX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBbIM KJacCaM HEOPraHMYECKUX COEIMHEHUM, NeHEeTHUYecKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanusa XuMU4YecKHX peakiui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalnu3aropa). DK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHEe O CKOPOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX WU HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. IloHsatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCThb
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIOJIb30BaHHEM METO/A AIIEKTPOHHOTO OaaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPA3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHBIE U CIIA0bIE 3JEKTPOIUTHI.

Peakumu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIIEOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEakUuu OT BO3ICHCTBHUS pa3IMUHBIX
(akTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHUs pPEaKIMid MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIICIIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIokKEHHUS, COCTUHECHHUS),
pacrno3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

HemeTranibl 1 UX coeIUHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHue U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJyopa (B3aUMOACHCTBHE C MeTaJllaMH, HEMETaJlIaMH,
mienouamu).  XusopoBopopod. ConsiHasi KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxkHenmue xJopuasl
U X HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTtuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HKAIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoji, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHUIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcUIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpeICcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMONXydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoit kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arpsS3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCIEeHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHE U
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHUYECKUe
CBOICTBa, Moy4YeHue u nmpuMeHeHue. Comu aMMOHUS, X (PU3HYECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJy4YeHHE,
bu3nveckue W XHMMHYECKHE CBOicTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOUYBBI M BOAoEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
doctopa, puznyeckue u xumuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEpaIbHBIX YIOOpECHHH.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEpPOJ, alIOTPOIHBIE MOAU(DHUKAIINK, PACIPOCTPAHCHHE B
npupoje, Gu3ndecKkue U XuMUIeCKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux ¢puU3nYecKue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE HA KMBBIE OPTaHU3MBI,
MOJYyYCHUE U TIPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs 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 (yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI 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 ¢usmyeckne M XWMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss 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 IKCnepumMeHm:

U3ydeHHe 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (u3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
UCIIONIb30BAaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pa3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIUHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyrauWBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONIOeHUE MpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOYXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peaKknuid Ha HWOH amMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB WX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aACOpOIMU PaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, cOOUpaHue, pacro3HaBaHUe
¥ U3yYEHHUE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pPEaKkIuil Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YeHHE TPU3HAKOB HX TMPOTEKaHMs, O3HAKOMIICHHE C TNpPOAYKLHEH
CHJIMKAaTHOW TMPOMBIIIJICHHOCTH, PEUIeHHE SKCIEepUMEHTANbHBIX 33Ja4y Mo Teme «Baxueilmue
HEMETAIUIBI U MX COCTUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKA XHUMHYECKHX OJJIIEMEHTOB — METa/LIOB HAa OCHOBAaHUU WX
nosioxxenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTalinueckas CBSI3b M METANIMYECKas KpUCTaJUTMYecKast
peléTKa. DJNEKTPOXUMUYECKUN ps HaNpsbKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX 0T KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[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 Kaiust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosniokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3nyecKue U XMMHUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coenrMHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkenue B Ilepumomgmueckoil 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, HaxOXAEHUE B Mpupojae. PU3NdecKue U XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u conmu skene3a (II) u xenesa (ll), ux cocra, cmoiicTBa u
MOJIy4eHHE.

Xumuueckuil IxKcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBAMHU,
U3YYCHHUE PE3YNIbTaTOB KOPPO3WU METAIIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOW (BO3MOYKHO HCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HMCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTCKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblUs, aIIOMUHUS, LUHKA, xene3a (I1) u xenesza
(1), meau (1), HaOMIOIEHHE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS MIAMEHU MOHAMH HATpPUS,
KaJIisg ¥ KaJibIMs (BO3MOXKHO HCIIONB30BAaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS M TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHuIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyxKamouas cpeia

BemecTBa n Marepuansl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

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

Xumuueckuil Ixkcnepumenm:

u3ydeHue o0pa3iioB MaTepUaIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNnpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHUHM B 9 Kilacce OCYIECTBISETCS
4yepe3 HCIOJIb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX 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 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®wuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH 3apsiji, TPOBOJHUKH, IMOIYIPOBOJHUKH,
JTUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pelETKa, CIUIaBbl, (PU3MYECKUE BEIHMUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, SKOCHCTEMa, MHHEPAITbHBIE YI0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

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



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3ybTaThl OCBOEHUS MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus JOCTUTAIOTCS B
X0Jie 00yueHHs] XUMHUH B €IMHCTBE YU€OHOH U BOCIUTATENbHOMN E€ATEIIEHOCTH B COOTBETCTBUU C
TPaIULIIMOHHBIMU POCCUICKUMU COLMOKYIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMU
B 00LIEeCTBE NMPaBUJIAMHU U HOPMaMU TIOBEJIEHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS
U COIMAIM3AIIUN 00YyJIarOITUXCSl.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT TOTOBHOCTH O0YUAIONIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALUNA U PACHIMPEHUE ONBITA IEATETLHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B
YacTH:

1) naTPHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY HaclEeAMIo,
MOHMMAaHUS 3HAYCHUSI XUMUYECKOW HayKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEpHOH MH(MOpMAIE 0 MePeIOBhIX JOCTIKCHHUIX U OTKPHITHIX MUPOBOM M OTEYECTBEHHON XHUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, YIeOHOUCCIIE0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUIAX AESITEbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NEATENLHOCTH MPHU BBIOJIHEHUN
yueOHBIX, TO3HABATEIHHBIX 3a/1a4, BBIMOJIHCHUN XUMHUECKUX IKCTIEPUMEHTOB, CO3JaHIH YIeOHBIX
IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOILY B IPOLIECCe ITON y4eOHOU AeATENbHOCTH,
TOTOBHOCTHU OIICHUBATh CBOE MOBEJCHUE U MOCTYNKHU CBOMX TOBApUIIEH C MO3UIIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMUYECKON PEAKIIMHU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE OCHOBY JJII MOHMMAHHUSI CYIIHOCTH HAay4HOI
KapTUHBI MUPA, IPEJICTABICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3aUMOCBSI3SX
YeJI0BEKa ¢ IIPUPOLHON CPENOH, O POIM XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATEIIbHBIE MOTUBBI, HAIIPABIICHHBIC HA TIOJyYE€HUE HOBBIX 3HAHUN 110 XUMUH, HEOOXOTUMEBIE
JUTsl 00bSICHEHUS HA0JI0TaeMbIX MPOIIECCOB U SIBJICHUI, MO3HABATEIbHOM, HH(POPMAIIMOHHON 1
YUTATEIbCKON KYJIbTYphl, B TOM YUCJI€ HABBIKOB CAMOCTOATEILHONU pabOThl C y4eOHBIMU TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOU, JOCTYIHBIMH TEXHUUYECKUMHU CPeICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUEHHIO U TTO3HAHUIO, JIF0003HATEIBHOCT, TOTOBHOCTh U CLIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOW U MCCIIEJOBATEIbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH KM3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pPOBBIN 00pa3 KU3HU, OCO3HAHUE TIOCIIECICTBUN U HETIPUATHE BPEIHBIX PUBBIYCK (YIOTPEOICHUS
AJIKOTOJI51, HAPKOTHKOB, KYPEHHS ), HEOOXOIUMOCTH COOJIIOICHHUS MPaBUJ O€30TIaCHOCTH MPU 0OpaIeHUH C
XUMHUYECKHMHU BEIIECTBAMU B OBITY U pealbHOMN KU3HU;

5) Tpy10BOT0 BOCTIUTAHUSI:



MHTEpEC K MPAKTUYECKOMY U3YUEHHIO podeccuii U Tpyna pa3aIndyHOro poja, yBaXeHHUE K TPYLy U
pe3ysbTaTtaM TpyA0BOH 1€ATENbHOCTH, B TOM YHUCJIE HA OCHOBE IPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10
XUMHHU, OCO3HAHHBINA BBIOOP MHIMBUAYATIBHON TPACKTOPHH MPOAOIKEHHS 00pa30BaHuUs ¢ yuETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIIEITHON
npodeCCHOHATILHOM IEATETFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJJalITUPOBATHCS B
npodeccuoHaIbHOM cpere;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKH 11eJ1ec000pa3HOe OTHOUIEHUE K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €&
CYIIECTBOBaHMS, TOHUMaHHE IIEHHOCTHU 3/I0POBOT0 U OE€30MaCHOTr0 00pa3a KU3HU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3UYECKOMY M IICUXMYECKOMY 3/I0POBbIO, OCO3HAHHUE LIEHHOCTH COOIIOIEHUS
npaBui 0€30MacHOr0 MOBEJEHUS IPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYALUAX, YTPOXKAIOLINX 30POBBIO
1 KU3HHU JTIOJIEH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble TIPU U3yYCHUN XUMUH, JUI PELICHUs 3a1ad,
CBSA3aHHBIX C OKPYKAIOIIEH IPUPOAHOU CPEAOH, VIS IMOBBIICHUS YPOBHS DKOJIOTMUECKOU KYIbTYPHI,
0CO3HaHMsI INI00ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOIeM U MyTeH UX peleHusl IOCPEICTBOM METOIOB
XUMHH, SKOJIOTMYECKOr0 MBIIUICHHS, YMEHHs PYKOBOJCTBOBATHCSA UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHOU U COI[MATIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BRIJACISAIOT 3HAUUMBIE JJ1s1 (JOPMHUPOBAHUS MHUPOBO33PEHUS
oO011eHayYHble MTOHATHS (3aKOH, TEOPHsl, IPUHIIMIL, TUIIOTE3a, (GaKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U
JpYyToe.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE
3HAHUH U3 3TUX IPEAMETOB (POPMUPOBATH NMPEICTABICHUE O LIEJOCTHON HAyYHOW KapTUHE MHpa, U
YHUBEpCaJbHbIE YUeOHbIC NeHCTBHS (II03HABATEIbHBIE, KOMMYHUKATUBHBIC, PEr'YIATUBHBIE), KOTOPBIE
obecrneunBaroT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIIbHOMY IJIAHUPOBAHUIO U OCYIIIECTBIEHUIO
y4eOHOU e TEeTLHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHMSI HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TP OCBOCHUM 3HAHUN: PACKPBIBATH CMBICT
XUMHUYECKHUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIE IPU3HAKH, YCTAaHABINBATh B3aUMOCBS3b C IPYTUMU
HOHSATHUSIMH ), HCTIOJIb30BATh MOHATHUS JJIs1 OObSICHEHHS OTJENIBbHBIX (PAKTOB M SIBJICHHUH, BEIOMPATh OCHOBAHUS
U KPUTEPUU TS KITACCH(PHUKAIIMKA XUMUYECKUX BELIECTB MU XUMUYECKUX PEAKIINA, yCTaHABINBATD
IPUYMHHO-CJIEICTBEHHBIE CBSA3U MEXIY O0BEKTAMU U3YyUEHMsI, CTPOUTH JIOTHYECKHUE PACCYKIECHUS
(MHOYKTUBHBIE, IeAYKTUBHBIC, [10 AaHAJIIOTUN), JIEJIaTh BHIBO/IbI U 3aKIFOUEHMS,;

YMEHHE IPUMEHSTH B IIPOLIECCE IO3HAHUS MOHATUSA (IIPEAMETHBIE U METAlIPEIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOIb3yEeMble B XUMHUH, IPe0OPa30BhIBATh HIMPOKO NPUMEHSIEMBIC B
XUMHHU MOJIENIbHBIE MPEACTABIECHUS — XMMUYECKUI 3HaK (CUMBOJI JIEMEHTA), XUMHUYecKast (hopMyiia 1
ypaBHEHHE XMMUYECKOH peaKkIK — NP peIlIeHNH y4eOHO-1T03HaBaTEIbHbIX 3a/]a4, C yUETOM 3TUX
MOJICNIBHBIX MPEICTaBICHUH BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH N3Y4aeMbIX OOBEKTOB
— XUMHYECKUX BEUIECTB M XUMHUECKUX PEAKLNH, BHISBIATH O0IINE 3aKOHOMEPHOCTH, IPUYNHHO-
CJIEICTBEHHBIE CBSA3M U MPOTUBOPEUMS B U3Y4aEMBbIX ITPOLIECCAX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJnLCKHuE AelCTBUA.

YMEHHE HCII0JIb30BATh [TOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS, a TAK)KE B
Ka4ecTBE OCHOBBI JUIsI (YOPMUPOBAHMSI THIIOTE3BI IO POBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHUM;



MPUOOPETEHHUE OMBITA IO IJIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEJCHUIO YICHHUYECKUX
IKCIIEPUMEHTOB, YMEHUE HAOII0aTh 32 XOI0M MpOoIlecca, CaMOCTOSTENILHO MPOTHO3UPOBATh €ro Pe3yiIbTar,
dbopMynupoBaTh 00001IEHNS U BBIBOBI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIIEI0OBAHUS, COCTABIISTh
OTYET O MPOJIEITAHHON padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMPATh, AHATU3UPOBATHh U HHTEPIIPETHPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB U POpPM
IPEJICTaBICHUSI, TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJIsIpHAs JUTepaTypa XUMHUYECKOTO
coJiepKaHus, CIpaBOYHbIE TOcOOUs, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTH Pa3IUIHbIE METOABI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE HHPOPMAITUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX ISl BHITOJIHEHUS YYEOHBIX U MTO3HABATENIBHBIX 3a/1a4
OTpeIeIEHHOTO TUTIA, IPUOOPETEHHE OIBITa B 00JACTH MCIIOJIb30BaHUS HH()OPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIIAJICHUE KYIbTYPO aKTUBHOTO MCTIOIH30BAHUS PA3IMIHBIX MTOMCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BRIOUPATh ONTUMAIIbHYIO (hOpMY MpeACcTaBIeHUs HHPOPMAITUU 1
WUTIOCTPUPOBATH peliaeMble 3a7aun HECIIOKHBIMU CXEMaMu, IMarpaMMaMu, IpyruMu ¢popmamu rpaduku u
UX KOMOUHAILIUSIMU;

YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHON U UCCIeA0BaTENbCKOM e TeNbHOCTH
WH(OPMAILIHIO O BIUSHUN TPOMBIIUICHHOCTH, CEJTLCKOTO X031 CTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpYKarolle NPUPOIHON CPEbI.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHUS 33/1aBaTh BOIPOCHI (B XO€ AUaiora u (W) TUCKYCCHUH) TIO CYIIECTBY 00CYKIaeMOU TEMHI,
bopMyITUpPOBaTh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS MTPEITIOKEHHOM 3a/1a4H;

YMEHHsI PEACTABIISATH OMyYEHHBIC PE3yIbTaThl TO3HABATEIBHOMN IEATEILHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTax; JAeNaTh MPE3EHTALUIO PE3YIbTaTOB BBIITOJHEHUS XUMUYECKOTO 3KCIIEPUMEHTA
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMW MMO3HABATEIIHHON U
HCCJICIOBATENILCKOM IeATEILHOCTH IIPU PEIICHUU BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE y4€Ta 00ImuX
MHTEPECOB U COTTIAaCOBAHMSI MO3ULIUHN (00CYXKAeHUsI, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMBbI», KOOPJAUHALIUS
COBMECTHBIX JICHCTBUI1, ONpeeIeHne KPUTEPUEB MO OIIEHKE KaYyeCTBa BBIITOJIHEHHOM pabOThI U APYTHUE).

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIEe 1eiiCTBHUS:

YMEHHE CaMOCTOSITEIHHO ONPEACISATH IENU AeSTebHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MTPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESITENIbHOCTD, BEIOMpATh Hanbouee
3¢ exTUBHBIC CITOCOOBI pelIeHNs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATh HIIH
KOPPEKTUPOBATh IPEII0KEHHBIN aITOPUTM AEUCTBUH IPU BBIIIOJIHEHUH 33aJaHUHN C YU4ETOM MO yYCHUS
HOBBIX 3HAHUI 00 U3y4aeMBbIX O0OBEKTaX — BEIIECTBAX M PEAKIUAX, OI[CHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3ynbTara 3asBJIECHHON LeIH, YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraeéMble B
YCJIIOBUHU 33JJaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocTaBe npeaMeTHBIX Pe3yIbTaTOB 0 OCBOSHUIO 00S3aTEILHOTO COCPKAHMS, YCTAHOBICHHOTO
JTaHHOM (enepaibHON pabodeii MpOorpaMMOid, BRIJICISIFOT: OCBOSHHBIE 00yUYaIOIIUMHUCS HayYHbIC 3HAHMUSI,
YMEHHUSI U CIIOCOOBI AeMCTBH, crienuuyeckue s NpeaMeTHON 001acTu «XUMHUS», BUABI A€ITEIbHOCTH
O MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH, IPEOOPA30BAHUIO U TPUMEHEHHIO B PA3ITUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.



K kon1y o0y4enus B 8 kijiacce mpeMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXaThb
c(OPMHPOBAHHOCTD y O0YYAIOIINXCSI YMEHHU:

PacKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XHMUYECKUH DJIEMEHT,
MPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOAHASI U HEOTHOPOIHAS ), BAJICHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHAs U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10Jil XUMHUYECKOI0 3JIEMEHTa B COeAMHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIIOTA,
OCHOBaHUE, COJIb, JIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHS, XUMUYECKas peaKius,
KIIacCU(UKALIUS PEAKINil: peaKlUuy COCTUHEHUS, PEaKIIUU PA3I0KCHUS, PEAKITUHN 3aMEIICHUS,
peakiuu oOMeHa, 9K30- U SHIAOTEPMUUYECKHIE PEAKINH, TEIUIOBOH A (EKT peakiuu, apo aToma,
JJIEKTPOHHBIN CJION aToMa, aTOMHasi opOUTaib, paAnyCc aToMa, XUMUYecKas CBSI3b, MOJIIpHAs U
HETOJISIpHAsi KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH, PACTBOP, MacCcOBas A0
BeIEeCTBA (IIPOLICHTHAs! KOHIIEHTpAIsl) B paCTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITHIA U IPUMEHSTDH ITH IMOHSATHUS TPU
OTMCAHUU BEIIECTB U UX MPEBPAICHUM;

HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYJT BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEaKIUi;

OTIPEICIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX, PUHAIEKHOCTh BEIIECTB K OIMpeIeIEHHOMY KJlaccy
coeuHeHuH no popMyiaM, BUJ XUMUYECKON CBA3H (KOBaJCHTHASI U MOHHAS) B HEOPTaHUYECKUX
COCTUHEHUSIX;

packpsiBaTh cMbici [lepuoandeckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE
MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT WX IOJIOKCHHS B
[Teproauieckoii cucTeme, 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTaJipo;

OTHCHIBATh M XapaKTepru30BaTh TabMuuHyto hopmy lleproanueckoit cucTeMbl XUMUYIECKIX
3JIEMEHTOB: Pa3INvaTh MOHATHS «TJIaBHas moarpynma (A-rpymnmna)» u «modounas nmoarpymnmna (b-
TPYIIa)», MaJible ¥ OOJBIIHNE MEPUOIbI, COOTHOCUTh 0003HAYEHHS, KOTOPHIE UMEIOTCS B TAOIHIIE
«IIepuognueckas cucrema xuMuueckux emeHToB /. . MenneneeBa» ¢ YMCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHX DJIEMEHTOB (COCTaB U 3apsi siapa, ooiiee
YHCIIO 3JIEKTPOHOB M PACIPEEICHNUE UX 110 SJIEKTPOHHBIM CIIOSM);

KIIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKUE PEaAKIIHH
(0 YMCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD eKTY);
XapaKTepu30BaTh (OMUCHIBATDH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHbIX KJIACCOB,
MOJTBEPIK/1asl OMHMCAaHKE IPUMEPaMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUECKHUX
peaKLuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KQU€CTBEHHOT'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMHUECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JI0JIIO
XUMHUYECKOT0 dJIEMEHTa 0 (hOpMyIie COeIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MPOBOAMTD PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkinuu;

MPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICITUTEIBHON IATEeIbHOCTH — aHAIM3 M CUHTE3, CPABHEHHE,
0000111eHIEe, CHCTEMATH3AIUIO, KJIacCU(PUKAINIO, BHISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3EH —



AJId U3YUCHUA CBOMICTB BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTObI
NO3HAHUs — HAOJI0IeHUE, U3MEPEHNE, MOJICTTUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN);

e  ClIeZI0BATh MPaBUJIaM MOJIb30BAHUS XUMHUUECKOM MOCYI0H 1 1ab0OpaTOpHBIM 000PYIOBaHUEM, A
TAKXKC IIpaBujiaM O6paH_I€HI/ISI C BCIICCTBAMHU B COOTBCTCTBHUU C UHCTPYKIUAMU 11O BBIIIOJITHCHUTO
71a00PaTOPHBIX XUMHUUECKHUX OIBITOB IO MOTYYEHHIO U COOMPAHUIO T'a3000pa3HbBIX BEILECTB
(BozmopoJia M KUCIIOpOa), MPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM T0IeH
paCTBOpéHHOFO BCIICCTBA, MJIIAHUPOBATH U TPOBOJAUTH XUMHUUCCKHUEC SKCIICPUMCHTHI 11O
pacro3HaBaHUIO PACTBOPOB MIEIOUEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JTAKMYC,
dbeHondTanenH, METHIOPAHXK U IPYTHE).

IIpoBepsieMble TPeOOBAHUSA K Pe3yIbTATAM OCBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrPaMMbl
(8 kmacc)

Kon [IpoBepsiemMbie TpeAMETHBIE PE3YJITATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHON MPOTrPaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs




pe3ynbTara

1 [To Teme: "l[lepBoHavaNbHBIE XUMUYECKUE TTOHSTHS"

1.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHI: aToOM, MOJEKYIa,
XUMHYECKHIA JJIEMEHT, TPOCTOE BEIIECTBO, CIOYKHOE BEUIECTBO, CMEChH
(omHOpOIHAS M HEOAHOPOHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs W
MOJIEKYJISIpHAsT Macca, KOJIUYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTA B COSAMHECHHH, MOJISIPHBIA 00BEM,
XUMHYECKasi peakiusi, Kiaccu(uKalus peakiuil: peakiuu COeIUHEHUS,
peaKIMK PAa3JIOKECHUS, PEaKIMU 3aMEIEHHUs, peakiMu OOMEHa, JK30- U
SHIOTEPMUYECKHE pEeaKIuu, TerioBod d(PGeKT peakuu, pacTBop,
MaccoBasi J10JIs BelecTBa (MMPOICHTHAs KOHIICHTPAIIKs) B paCTBOPE

1.2 WUTIOCTPUPOBATh ~ B3aMMOCBSI3b OCHOBHBIX XUMUYECKHX  TMOHSTHN
Y IPUMEHSTh 3T TIOHSTHUS MPHU OMMCAHUH BEIIECTB U UX MPEBPALICHHIA

13 UCTIONIB30BATh ~ XMMUYECKYH) CHMBOJIMKY IS cOcTaBlieHHs  (opmyn
BEILECTB U YPABHEHUM XUMUYECKUX PEAKLIUI

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTAPO

1.5 OTIPEIEISITh BAJIGHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

1.6 KIacCUPUIMPOBaTh ~ XUMHUYECKHE peakiud (110 YHCIy U COCTaBy
YYaCTBYIOIIHUX B PEAKIIUH BEIECTB, MO TEIIOBOMY d(hdeKTy)

1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChl BEIIIECTB

1.8 BBIUKCIIATE  MAcCCOBYIO JIONIO XMMHYECKOTO d3JieMeHTa 10 (opmyre
COCIMHEHMS,

1.9 BBIYHCIISTh MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE

1.10 MPUMEHATh ©CTECTBEHHO-HAyYHBIE METOIbI IO3HAHWS - HaOIIOJCHUE,
HU3MEpeHHUEe, MOJICTTUPOBAHUE, YKCIIEPUMEHT (peabHbIN U MBICIICHHBIH )

2 [To Teme: "BaxxkHeime npeacTaBUTENN HEOPTAHUUYECKUX BEIIECTB"

2.1 pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSITHWA: OKCHI, KHCIIOTa,
OCHOBaHUE, COJIb

2.2 ONpEACTATh  MPUHAUIC)KHOCTh  BEHIECTB K  OMPEICICHHOMY  KJaccy
COoeMHEHUH 10 hopMyJiamMm

2.3 KI1accu(UIMpPOBaTh HEOPTAHUYECKUE BEIIECTBA




2.4

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMUMHYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPAK/Iasi ONMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX




YpPaBHEHU COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIANA

2.5

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4e€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAaHUS XHMMHMYECKUX IIPEBpAllCHUNA B
Pa3JIMYHBIX YCIIOBUAX

2.6

CIeOBAaTh  IpaBWaM  MOJIb30BAaHUSA  XMMHUYECKOM  MOCYAOH U
nabopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBUiIaM OOpameHus C
BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIMSAMHU 110 BBIIOJHEHUIO
71a00paTOpPHBIX XWMHUYECKUX OMNBITOB MO TMOJYYEHHUI0O U COOMpPAHHIO
ra3zoo0pa3HbIX BemIeCTB (BOAOpPOJAa M KHCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEIEICHHOW MAacCOBOW JOJIEW PACTBOPEHHOI'O BEILECTBA,
IUIAHUPOBaTh U MPOBOJUTH  XUMHYECKHE  SKCIEPUMEHTHI 1o
pacro3HaBaHUIO PACTBOPOB ILIEJIOUEH M KUCIIOT C MOMOLIbI0 MHAWKATOPOB
(;makmyc, dhenondranent, METUIIOPAHK U APYTHE)

2.7

IIPOBOAUTH PACUEThI 110 YPABHEHUIO XUMUYECKON PEaKIIUU

ITo Teme: "Ilepuoanueckuii 3akoH u Ilepuoauydeckas cucteMa XUMHYECKUX
snementoB JI.M. MenneneeBa. CTpoeHue aroMoB. XHMHUYECKas CBS3b.
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIHH"

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATUH: SApO aroma,
AJIEKTPOHHBIN CIIOI aToMa, aToMHasi OpOUTallb, paANyC aToMa, XUMUYecKast
CBSI3b, NoJIsIpHAst u HEToJIsIpHas KOBaJICHTHAS CBSI3b,
ANEKTPOOTPULIATENIbHOCTh, MOHHAsI CBSI3b, MOH, KaTHOH, aHWOH, CTEMNEHb
OKHUCJICHUS

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC DJICMCHTHI

3.3

ONHMCBIBATh M XapakTepu3oBaTh TabmumuHyio ¢Gopmy Ilepuommueckoit
CHCTEMBl ~XMMHYECKHX OJJIEMEHTOB: pa3IW4aTh IOHATHS 'TJIaBHAs
noarpynmna (A-rpynna)" u "no6ounas noarpymmna (b-rpynmna)”, "mansie" u
"GospIre" IepHOIbI

3.4

packpbiBath  cMbica  Ilepuommueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBAaTh TOHUMAHHE TIEPUOJMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MojioxkeHus B [leproauueckoii cucreme

3.5

COOTHOCUTH 0003HauCHHUs, KOTOpble uMeroTes B Tabiuue "[lepuoanueckas
cuctemMa xumudeckux isnemeHtoB J[.M. MenneneeBa" ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XUMHYECKHX AJIEMEHTOB (COCTaB U
3apsa sapa, oOIIee YHUCIO DJIIEKTPOHOB M paclpeiesieHne HX 110
AJICKTPOHHBIM CJIOSIM)

3.6

OIPCACIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6PIHaprIX COCANHCHUAX




3.7

OIpCaACIIATD BHU XUMHYECKOMH
HCOPTaHNYCCKHUX COCAUHCHUAX

CBsA3HU

(KoBaJIeHTHAs

U HOHHAas) B




IIpoBepsiemble d1eMeHTHI coepkanus (8 Kiiace)

Kon

[IpoBepsieMblii 2IIEMEHT COACPKAHUS

HepBOHa‘Ia.HI:HBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Pose XMMHUM B KU3HM YeNOBEKa. XUMUS B CUCTEME HayK. Tena
u BellecTBa. u3nueckue CBOMCTBA BEUIECTB. ArperaTHOE COCTOSTHUE BEILIECTB

1.2

[Tousitie 0 MeTonax mo3HaHus B xuMuu. Huctele BemecTtBa U cMmecr. CriocoObl
pa3zneneHus cMmecen

1.3

AToMBI M MOJEKyJbl. XHUMHUYECKHE  3JeMeHThl. CHMBOJIBI  XUMHYECKHX
3neMeHToB. [IpocTbie U cliojkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHUE

14

Xumuueckas Gopmyina. BaJeHTHOCTh arOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XMMHYECKOT 0 2JIEMEHTA B COCIMHEHUH

1.5

KomnuectBo BemecrBa. Monb. MonsipHasgs macca. B3anuMocBsi3p  KOJIMUECTBa,
Macchl M 4YHCIa CTPYKTYpPHBIX €AMHHII BemiecTBa. Pacuersl mo ¢opmynam
XUMHUYECKHUX COCINHEHUN

1.6

OusnuecKkue M XUMHYECKHE SBICHHUA. XMMHUYECKas PEaklus M ee MPU3HAKH.
3aKOH COXpaHEeHHs1 Macchl BeUlecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMUYECKHUX PEaKIHi (COeTMHEHUS, pa3JIOKEHUs, 3aMEIICHHS, 0OMEHa)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYAOW, C MPaBHIAMHU
pabotrel B saboparopud U TpHEeMaMu OOpalleHHs C J1abopaTOPHBIM
o0opylnoBaHWEeM, H3y4CHHE U ONHCaHWe (U3NYECKHX CBOWCTB 00pa3ioB
HEOPTraHWYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUECKUX (TIJIaBJICHUE BOCKA, TasHUE
JbAa, pacTUpaHWe caxapa B CTYyNKe, KUIEHHE W KOHACHCAIMS BOABI) H
XUMHYECKHX  (TOpeHHe  CBe4M, [MpOKaJMBaHWE  MEAHOM  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJNa C KHUCIOTOW) SIBICHWH, HAOMIOJCHHEe U OIHCAHHE
NPU3HAKOB  MPOTEKaHMs XHUMUYECKUMX  peakuuid  (pas3liokeHHe — caxapa,
B3aMMO/ICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapus, pa3iokeHUE THIPOKCUIA
meu (1) mpu HarpeBaHuu, B3auMOEHCTBHE *kefe3a ¢ pactBopom coiu meau (I1),
U3y4eHHE CIOCOOOB pasfeNieHusi cMecei (C MOMOIIBI0 MarHuTa, (QUIBTPOBAHHE,
BbIIApUBAaHUE,  AUCTWUIALMSA,  Xpomarorpadus), TMpOBEIEHHE  OYUCTKU
MOBAPEHHOM COJIM, HAOIIOJCHUE WM OMUCAaHUE PE3YJILTATOB IMPOBEACHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJEIeH MOJEeKYI
(IapocTepKHEBBIX )

Baxwuelime npeacraBuTenM HEOPraHMYECKUX BEILIECTB




2.1

Bo3nyx - cmech razoB. CocrtaB Bo3ayxa. Kucimopox - 3iaeMeHT M NpocToe
BelecTBo. HaxoxmeHwe kuciaopoga B Mpupoje, (PU3MYeckue W XUMHUYECKUE
cBoiictBa (peakmuu ropenus). Oxcuawl. [lpumenenwe xkucmopoma. CrocoObI
NOJY4YeHHUs] KUCIopoAa B JabopaTopud M TMPOMBIIUIEHHOCTH. KpyroBopot
KHcIopoaa B npupoie. O30H - ayioTponHas MoaudUKalus Kuciopoaa

2.2

TeruoBo# 3PPeKT XUMHUECKON PeaKInu, TePMOXUMUYECKAE YPAaBHEHHS, 9K30- U
OHIOTEPMUYECKHE peaKlUM. TOIUIMBO: Yrojlb M METaH. 3arps3HEHHUE BO3yXa,
YCUJICHHE MapHUKOBOTO (P deKTa, pa3pylmieHre 030HOBOTO CIIOS

2.3

Bonopon - snemeHT M mpoctoe BemiecTBo. Haxoxknenue Boaopoaa B MPHUPOAE,
¢u3nueckue M XMMHUYECKHE CBOMCTBA, IMPUMEHEHHE, CHOCOOBI IOIYyYCHHS.
Kucnote! 1 conmn

2.4

MosnsipHbIii 00beM ra3oB. PacueTsl 1o XUMHUYECKUM ypaBHEHHUSIM

2.5

®dusnueckue cBoicTBa Boabl. Bona kak pactBopurens. PacrBopel. Hacelenusie
1 HEHACBIILEHHBIE PAacTBOPBL. PacTBOpUMOCTH BemecTB B Boxe. MaccoBas noiis
BEIIECTBA B pacTBope. XHUMHUYECKHe CBoOiicTBa Boabl. OcHoBaHus. Poib
pacTBOpPOB B INPUPOJAE M B JKU3HU YeNoBeKa. KpyroBopoTr BOIbI B INPHUPOZE.
3arpsi3HEHHE TPUPOIHBIX BoA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanuss Heopranuyeckux coeauHeHuid. Oxcunapl.  Knaccuduxanms
OKCHJIOB:  coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, amM{OTepHbIE) U
HeconeoOpasyromue. Homenkiatypa okcuaoB. Pu3MUeckue M XUMHYECKHE
CBOMCTBa OKCHIOB. [lomyuenne okcuioB

2.7

OcHoBanms. Krnaccudukanus OCHOBaHMIA: IIENIOYA M HEPACTBOPHUMBIC
ocHoBanus. Homenknarypa ocHoBanuii. PuU3NUeCKME U XUMUYECKHE CBOMCTBA
ocHoBaHui. [TonyueHne ocHOBaHMIT

2.8

Kucnorsl. Knaccudukamus xucnor. Homenknarypa kucior. dusnueckue u
XMMHYECKHE CBOMCTBa KUCHOT. Psan axrtuBHoctM MetaimioB H.H. bekerosa.
[Tonyuenue KUCIOT

2.9

Comu. Homenknarypa cosneil. ®@u3nyecKkue M XUMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conei

2.10

I'eneTnueckas cBsI3b MEXKAY KilacCaMU HCOPTraHNUYCCKHUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKHUI IKCIIEPUMEHT: Ka4eCTBEHHOE OIPEICIICHHE COICPKAHUS KHCIOpoIa
B BO3AyXe, NONy4YeHHe, COOMpaHWe, pAaclo3HABAaHWE W W3YYECHHE CBOWCTB
KUCIIOPO/a, HAOJIONECHHE B3aWMOJICHCTBHS BEIIECTB C KHCIOPOJOM U YCIIOBHSI
BO3HUKHOBEHHSI U MPEKpaIleHus: ropeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3iaMu
OKCHZIOB M ONKCAaHUE WX CBOMCTB, TOJyYeHHE, COOMpaHWE, pACIiO3HABAHUE U
U3y4eHHE CBOWCTB BOJIOpoJa (TOPEHHE), B3aUMOCHCTBUE BOJOPOAA C OKCHIIOM
meau (I1) (BO3MOYKHO HMCIIONBb30BaHKE BHACOMATEPHAIIOB), HAOIIOAEHHE 00pa3IoB
BEIIECTB KOJMYECTBOM 1 MOIb, HCCIIEIOBaHHUE OCOOCHHOCTEH pacTBOPECHUS




BEIIECTB C PAa3JIU4YHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHE pPACTBOPOB C
ONPEACIICHHOW MacCOBOM JOJIEW PAacTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE
BOJBI C MeTaulaMu (HaTpueM | KaibliieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), ONPEAEIEHUE PACTBOPOB KUCIOT M IIEIOYEH C IOMOILBIO
MH/IMKATOPOB, MCCIENOBaHHWE O0Opa3l0B HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX
KJIACCOB, HAOJIOICHUE M3MEHEHUS! OKPACKH MHIUKATOPOB B PacTBOPAX KHUCIOT U
ienoueii, uzyuenue B3aumospeictBus okcuma memu (1) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeETaJUlaMH, pPEAKUUN HEUTpaJM3aluu, IIOJyd4eHUe
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO METajlla IPYyruM W3 pacTBopa
COJIM, pEILIEHHE SKCICPUMEHTAIBHBIX 3a7au Mo Teme "BakHeliue Kiacchl
HEOPTaHUYECKUX COCTUHEHUIT"

IIepunonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHYECKUX 1eMeHTOB J[. 1.
MenpneneeBa. CtpoeHue aromMoB. XuMHYecKass CBsi3b.  OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIC PEAKLINU

3.1

[lepBble MONBITKY KJIACCU(PUKAIMNA XUMHUYECKUX 3JeMeHTOB. [loHATHE 0 Tpynmax
CXOOHBIX JJIEMEHTOB (H_IGJIO‘IHBIG 1 IMCI0YHO3CEMCIIBHBIC MCTAJIbI, T'aJIOI'CHBI,
WHEPTHBIC Ta3bl). ODJEMEHTHI, KOTOpbIE OOpa3ylOT aM(OTEepHbIE OKCUILI U
TUAPOKCUIBI

3.2

ITepuonnuecknii 3akoH. Ilepuoguyeckas cucrema xumuueckux sinemeHToB J[.H.
MenneneeBa. KopoTtkonepuoanas u amuHHonepuoaHas dhopmbl [lepuogmaeckoit
cucreMbl xumuuyeckux osnemeHtoB JI.MI. Menneneesa. llepuoasl M Tpymibl.
@u3NYeCKUl CMBICI TOPSAKOBOIO HOMEpPA, HOMEPOB IE€PUOJA U TPYIIIbI
AJIEMEHTa

3.3

Ctpoenne aromoB. CoctaB aroMHbIX fAnep. M3otombl. DnexkTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000I0oueKk aTtoMoB TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepuonnueckoit cucrembl .M. MenaeneeBa. XapaKTEepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro nojoxeHuro B [lepuoanueckon cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUS paauyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKWX CBOWCTB IO TIpynnaM M IEPUOJAM.
3nauyenue Ilepuognueckoro 3akoHa u llepmoguueckoil CHUCTEMBI XUMHYECKHX
3JIEMEHTOB JUIsl pa3BUTUS Hayku W mpaktuku. .M. MenpgeneeB - ydeHbId U
rpaKJIaHUH

3.5

Xumudeckas — cBs3b.  KoBaneHTHas — (monsipHas M HEMOJISIpHAs)  CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMHUUECKHX 3JIeMeHTOB. VloHHas CBSI3b

3.6

Crenennb okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PCaKIunu. Hpoueccm
OKHCJICHMS U BoccTaHOBICHHA. OKHCINUTEIN U BOCCTAHOBUTEIIN




3.7

XUMHUECKHH 3KCIEPUMEHT: U3y4eHHe o0Opa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE THUIPOKCHAA LMHKA C pPACTBOpPaMU KHUCIOT H
IEJI0YEH, TPOBEIEHUE ONBITOB, MJUIIOCTPUPYIOIIMX INPUMEPBI OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKI (TOpEHNE, PEaKIIUU Pa3JIOKEHUs, COCTUHEHNUS)




IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHON MPOrPpaMMbl

(9 kmace)

Kon
TIPOBEPSIEMOTO
pe3ynbTara

[TpoBepsiembie IpeMETHBIE PE3yIbTAaThl OCBOSHUS OCHOBHOM
o0Opa3oBaTeIpHOM TPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus

1

ITo Teme: "BemiecTBo 1 XuMru4ecKasi peakuus"

11

pacKpbpIBaTh  CMBICI  OCHOBHBIX XHMHUYECKHX IIOHSATHH: PacTBOp,
ANCKTPOJUTHI,  HEAICKTPOJIMTHI,  DJICKTPOJIUTHYECKAs]  JTUCCOIHAITHS,
peaKuM HOHHOTO OOMEHa, Karainu3arop, XUMHYECKOe paBHOBECHE,
oOpaTuMBbIe U HEOOpATUMBIC PEAKIIMH, OKUCITUTEIIBHO-BOCCTAHOBUTEIILHBIC
peaKI_[I/II/I, OKHUCJIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJICHHC W BOCCTAHOBJIICHUC,
ajutoTponusi, aM(QOTEepHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHA,
METaJUIMYECKasi), KPUCTAUIMYECKass  pelleTKa, CIUIaBbl, CKOPOCTh
XUMHUYECKOUN peakinu

1.2

WUTIOCTPUPOBATDH B3aMMOCBS3b OCHOBHBIX XMMHYECKHX  ITOHSITHIM
W IPUMCEHATH 3TH IIOHATHUA ITPU OIMKMCAHNU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPaBHEHMS  JJCKTPOJUTHYECKOW AMCCOLMALAN  KHUCIIOT,
LIEJIOYEH U COJIEH, IOJIHBIE U COKPALIECHHBIE YPABHEHUs PEAKLU HOHHOTO
obmeHa

1.4

pacKpblBaTh  CYIIHOCTb  OKHCJIUTEIBHO-BOCCTAaHOBUTENIBHBIX peaxuuit
MIOCPECTBOM COCTABJICHUS IEKTPOHHOTO OaaHca STUX peaKui

1.5

MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH peakiun

ITo Temam: "Hemerael u ux coeguHeHusa" u "Metauisl H  HX
coenuHeHus"

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOMME M CHelU(PHUECKUEe XUMHUYECKHE
CBOMCTBAa TMPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPXKIas OIMHCAHUE
npUMepaMH MOJIEKYJIIPHBIX W HOHHBIX YpPaBHEHUN COOTBETCTBYIOILIUX
XUMHYECKUX PEaKIUi

2.2

COCTaBISATh YpPaBHEHHUS pEaKklui, MOATBEPKIAIOMINX  CYIIECTBOBAaHUE
TEeHETUYECKOM CBSA3M MEXKy BELIECTBAMU PA3TMUHBIX KJIACCOB

2.3

MIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHU,
BO3MOXXHOCTH IIPOTEKAaHUs XWUMHUYECKHX IMPEBPAICHUA B Pa3IMYHBIX
YCIIOBHUSIX

2.4

CJICO0BATh ImpaBuJIaM IIOJIb30BaHHUA XUMHYECKOMH HOCYZLOI71 u




mabopaTOpHBIM  O0OpPYJIOBAaHWEM, a TakKe IMpaBujaM oOOpalieHus ¢
BEIIECTBAMA B COOTBETCTBHM C WHCTPYKIMSIMH TI0 BBITIOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX ONBITOB MO TMOJYYCHHUI0O W COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKHUCIIOTO ra3a)

2.5

MIPOBOJIUTH PEAKIIMH, MTOATBEPKIAOIINE KAYECTBCHHBIH COCTAB Pa3IUnIHBIX
BEIICCTB: PACIO3HABATh OIBITHBIM ITyTeM XJIOPUI-, OpOMHUI-, HOIU]I-,
kapboHar-, ¢ocdar-, cumukar-, cynabdar-, TUIPOKCHI-HOHBI, KATHOHBI
aMMOHUS, HWOHBl H3YYCHHBIX META/UIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: "Xumus u okpy:xaromas cpena”

3.1

packpbIBaTh CMBICT OCHOBHBIX Xumuyeckux nonstuii: [1/IK Bemecrtna;
KOPpO3HsI METAIIJIOB

3.2

MIPUMEHSTh OCHOBHBIEC OMEPALUU MBICIUTEIBHON AEATEILHOCTH - aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IEHUE, CHCTEMATH3AIINIO, BBISIBJICHUE TPUYNHHO-
CJIEICTBEHHBIX CBSI3€M - NI M3YYEHHS] CBOMCTB BELIECTB U XUMHUYECKHUX
peaKkimii; eCTeCTBEHHO-HAay4YHbIE METO/bI TIO3HAHWUS - HaOJIOJCHHE,
H3MEpEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN )

IIpoBepsiemMble 3ieMeHTHI cofep:kanus (9 Kiaace)

Kon

[IpoBepsieMblii 2JIEMEHT COACPKAHUS

BemecTBo u xumuueckas peakuus. [loBropenue

11

ITepuonuuecknii 3akoH. Ilepuoguyeckas cucrema xumuyeckux siaemeHToB J[.H.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOICTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TpPEeX TMEPHOJOB, Kalaus, KajdblUsd W WX
COCIMHEHU B COOTBETCTBUM C IIOJOKEHHEM 3JIeMEHTOB B lleproamueckon
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpoeHne BemEecTBa: BHUJbI XHUMHUYECKOW CBSI3U. THIBI KPHUCTAJUIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U
BHJIa XUMHYECKOW CBsi3u. Kiaccudukanus M HOMEHKIATypa HEOPTaHHMYECKHX
BEUIECTB (MEXAyHapoaHas W TpHUBHAJIbHAs). XMMHWUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K  Pa3IMYHbIM  KJlacCaM  HEOPTraHWYECKUX  COCIUHCHUH,
TCHCTHUYCCKAs CBsA3b HeopI‘aHI/I‘-I€CKI/IX BCIICCTB

1.3

Knaccudukanus XuMU4eCKUX peakuuil Mo pa3nyHbIM MpHU3HaKaMm (M0 YUCITy U
COCTaBy Y4YacTBYIOIIUX B PEAKIMH BEIIECTB, MO TemioBoMy 3ddekTy, Mo
M3MEHEHHIO CTENEHE OKMCIICHHUS XMMHYECKHX JIEMEHTOB, 0 00OPaTUMOCTH, 110
Y4aCTHIO KaTaau3aTopa). DK30- U SHAO0TEPMHUUECKUE PEaKIuu, TEPMOXUMUYECKHE




ypaBHeHUs. [IoHATHE O CKOPOCTH XUMHUUYECKOW peaKkIuu
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[Tonatne 00 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHUX peakuusx. [loHstue o
TOMOT€HHBIX M T'€TEepOreHHBIX peakiusx. [IoHATHe 0 XMMHYECKOM PaBHOBECHHU.
@dakToppl, BIMSIONME HAa CKOPOCTh XHMHYECKOH pEaKIMH U TOJIOKEHHE
XHUMUYECKOTO PABHOBECHS

1.5

OKHCANTETHHO-BOCCTAHOBUTEIbHbBIE peaxiu, 3JIEKTPOHHBII OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHUe  ypaBHEHUH
OKHCJIIUTCIIBHO-BOCCTAHOBUTCJIIbHBIX peaKL[Hﬁ C HUCITIOJIb30BAHUEM METoda
3JIEKTPOHHOTO OanaHca

1.6

Teopuss 31EKTPOIUTUYECKON IUCCOLUALMU. ODJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, annonsl. MexaHusMm AMCCOLMALIMN BELECTB C Pa3IMYHbIMH BUIAMU
xumuueckoil cBsa3u. Crenenb nuccouuanuu. CHIbHBIE U Clla0ble 3JEKTPOIUTHI.
Peakiun moHHOTO OOMEHa. YCIOBUS NMPOTEKAaHUs peakluii MOHHOro OOMeHa,
MOJIHBIE W COKpAIllCHHbIE HWOHHBIE YypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coyleii B cCBeTe MPEACTABICHUH 00 D3JIEKTPOIUTHUECKOM
nucconranuu. KauecTBeHHbIE peakiini Ha HOHBL. [loHsATHE 0 THApONIH3E coneit

1.7

XVUMUYECKHA OKCIIEPUMEHT: O3HAKOMJICHHE C MOJIEISIMUA KPUCTALTHICCKUX
pEIIETOK HEOpPraHMYEeCKHX BEUIECTB - META/NIOB M HeMeTauioB (Tpadurta u
anmasa), CIIOKHBIX BEIIECTB (XJIOpHUJla HATPHsl); HUCCIEAOBAHHME 3aBUCHUMOCTHU
CKOPOCTM XUMHYECKOM peakuuud OT BO3ACUCTBHUS pPAa3IMYHBIX (HaKTOPOB;
UCCIICIOBAHNE  DJIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  MpoIiiecca
JUCCOLMAIIMM  KHUCJIOT, 1Iejaoded u  cosel  (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPUAIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOMIUX  MPU3HAKH
MPOTEKaHUs pPeakiuii HOHHOrOo oOMeHa (oOpa3oBaHHE OcCajliKa, BBIJICIICHHE Tasa,
o0Opa3oBaHH€ BOJbl); OIbBITOB, WUIIOCTPUPYIOUINX TPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTEILHBIX pEaKIuil (TOpEHHE, PEaKIUU PA3IIOKEHUs, COCTUHCHHUS);
pacrno3HaBaHWe HEOPraHWYECKHUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIuil
Ha MOHBI; PEIICHNE SKCIIEPUMEHTATIBHBIX 3a7a4

HewmeTamis! u ux COCANHCHU

2.1

OOmast  xapaktepucTuka rajgoreHoB. (OCOOCHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHne u PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB - TaJOreHOB. XHMHYECKHE CBOICTBA Ha TMpPUMEpE  XJopa
(B3auMOJIeiCTBIE € MeTalylaMH, HEMEeTalIaMH, IIejIo4aMu). XJIOPOBOIOPOI.
ComngHast KHCJIOTa, XMMHUYECKHE CBOMCTBa, MOJydeHUE, TpUMeHeHue. JleiicTBue
XJOopa U XJIOPOBOJIOPOJA Ha OpraHu3M 4YelioBeka. BakHeiiiue XJopuibl U UX
HaXO’KICHUE B IPUPOJIE




2.2

OOmast xapakrtepuctuka 3ieMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHne U (pu3nyeckre CBOUCTBA
IPOCTBIX BELIECTB - KUCIOPOJA U Cepbl. AJUIOTPOIIHBIE MOAUDUKALIMU KUCIOPOJa
U cepbl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOAOpO, CTpOeHUE, (hu3ndeckue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPBI KAK IMPEICTABUTEIN KUCIOTHBIX OKCHUIOB.




CepHas kucinora, ¢uU3HYECKHe ¢ XHUMHYECKHE CBOMCTBa (00Omue Kak
MPEICTaBUTENST Kllacca KHUCIOT W crenupudeckue). XUMUYECKUE PEaKIIHH,
JeKalle B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a MOJYy4YeHHs] CEPHOM KHCIIOTHI.
[Tpumenenune. Conu cepHOM KUCIIOTHI, KAUeCTBEHHAs] PEeaklusi Ha Cylb(haT-uOH.
Haxoxnenue cepsl U €€ COEOUHEHU B MpUpojAe. XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaloIe cpelbl COCNUHEHUSIMH cepbl (KUCIOTHBIC MOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 MIPEI0TBPAIICHHS

2.3

OOmast xapakTepuctuka 53iaeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHMs. A30T, paclpoCTpaHEHHE B IPUPOE,
busndeckre U XUMMUYECKHUE CBOMCTBAa. KpyroBopoT azora B mpupoje. AMMHAK,
ero (Qu3nuyeckrue M XMMHUYECKHE CBOICTBa, MojydeHHe H mnpumeneHue. Comu
aMMOHHS, UX (U3NYECKHEe U XUMUYECKHE CBOICTBA, mpuMeHeHne. KauecTBeHHas
peakiys Ha MOHBI aMMOHHS. A30THas KHCJOTa, €e MOoJydeHue, (uznyeckue u
XUMHYECKHE CBOMcTBa (00IIMe Kak MpPEeJCTaBUTENsl Kilacca KHCIOT H
cneuu¢uyeckue). lMcnonb3oBaHWE HUTPATOB U COJEH aMMOHHS B KadecTBE
MUHEPAIBHBIX yIOOpeHMA. XHUMHYECKOE 3arpsi3HCHHE OKPYKAIOIIeH Cpeapl
COCMHEHMSIMUA a30Ta (KUCIOTHBIC OXKIH, 3arps3HEHUE BO3/1yXa, IOYBBI H
BOJIOEMOB)

2.4

®ocdop, amnorponHsie Moaupukamuu Qocdopa, PuUMUECKHE U XUMHUYECKHUE
cBoiictBa. Okcun ¢ochopa (V) u dochopHas kuciora, Quznveckue u
XMMHYECKHE CBOWCTBa, NoxydeHHe. lcmomp3oBanme ¢ocharoB B KadecTBe
MHUHEPaJIbHBIX yI00peHUI

2.5

O6mas xapaktepuctuka 31eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKUCJICHMA.  YIIepoi,  aIOTPOIHBIE
MOTUGUKAIINK, PACIPOCTPAaHEHHE B MpHpone, (GHU3MYecKue W XUMHUYECKUE
cBoiicTBa. Ancopomus. KpyroBopot yriepona B npupoze. OKCHABI yriiepoa, ux
dusznyeckue W XUMHYECKHE CBOWCTBA, [EHCTBHE Ha KHUBBIE OPTraHU3MBL,
MoJTy4yeHHe M TpUMEHEeHHe. DKOJIOTHYECKUE MPOOJIeMBbl, CBA3aHHBIE C OKCHIOM
yriepona (IV); rumore3a rio0abHOrO TOTEIUICHHUS KIMMAara;, MMapHUKOBBIN
a¢dexT. YronbHas KUCIoTa U €€ CONH, UX (PU3NYecKne U XUMHYECKUE CBOMCTBA,
MOJIy4YCHUC ©W TMPUMCHCHHUC. KauectBennas pCaKknusa Ha Kap6OHaT-I/IOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CEILCKOM
XO0341CTBE

2.6

[lepBoHayabHbIe MOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHMSIX
yriepoga (MeTaH, O3TaH, OTHIEH, AaleTWICH, JTaHOJ], TJUIEPUH, YKCYyCHas
kuciora). Mx cocrtaB u xumuueckoe cTpoeHue. I[loHsiTHe O OHOIOrHUYECKH
BR)XHBIX BEIIECTBAX: JXKUPAX, OENKax, YrIeBoJax - M UX POJU B KU3HU YETIOBEKA.
MarepuaibHOE €TUHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTMHEHUI

2.7

Kpemuuii, ero pusnyeckne u XUMHIECKHE CBOMCTBA, TTOJIYICHHE W IPUMCHECHHE.
Coenunenus: kpeMHus B nipupoze. O01mue npeacraBieHus: 00 OKCUIe KpEeMHHUS
(IV) u xpemuueBoii kuciaore. CUITHKATHI, MX HUCIOIB30BAHUE B OBITY, MEIUIIMHE,
MPOMBIIIUICHHOCTU. BaskHeH e CTpOUTENbHBIE MaTepUANTbl: KEpaMHKa, CTEKIIO,




IeMeHT, OeToH, kenme300eToH.  [IpoOmembl  0G€30mMacHOrO  MCIOJIb30BAHUS
CTpOI/ITe.HBHBIX MaTepI/Ia.HOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMUYECKHM OSKCIIEPUMEHT: H3y4eHHe O0O0paslioB HEOPraHWYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEJIECHUE KAYECTBEHHBIX pPEaKUMA Ha XJIOPH]I-
WOHBI W HAOMIONEHNE TPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTPAKAIOIIHE
¢dusnyeckrue U XUMUYECKHUE CBOWMCTBA TaJOT€HOB M UX COEIMHEHHH (BO3MOXKHO
UCTIOIb30BAaHUE BHJIEOMATEPHATIOB); O3HAKOMJICHHE ¢ oOpa3liaMu XJIOPHIO0B
(rajJoreHu7I0B); O3HAKOMJIEHHE C O0Opa3laMud Ccepbl U €€ COSAUHEHUSIMHU
(BO3BMOKHO  WCIOJB30BAaHHE  BUACOMATEPUANIOB);  HAOIIOJCHUME  Mpoliecca
oOyrivBaHus caxapa TOJ ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI;
U3yYeHHE XMMHUYECKHUX CBOICTB pa30aBICHHOW CEpHOM KHCIOTBI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha cynabdaT-uoH U HaAOMIOJEHHWE TpU3HaKa ee
NPOTEKaHMs; O3HAKOMIJIEHHE C (PM3NYECKUMHU CBOWCTBAMHU a30Ta, dochopa U Ux
COCMMHEHUN (BO3MOXKHO  HCIIOJb30BaHWE BHACOMATEPHAIOB), O0Opa3amMu
a30THBIX U (HOCHOPHBIX yNOOpEHUIt; MolyueHue, coOupaHue, pacro3HaBaHUE U
U3y4eHUE CBOICTB aMMMaKa; IPOBEICHHE KAueCTBEHHbIX pEaklIuid Ha HOH
aMmMoHMSI ©  ¢ochaT-MOH W M3YYEHHE I[PU3HAKOB MX  IPOTEKaHW,
B3aMIMOJICHICTBIE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCTIOB30BaHUE BUICOMATEPUATOB); HW3YYCHHE MOJENeH KPHUCTaNIMYECKUX
pemieTok anmasa, rpadura, QymiepeHa; 03HaKOMJICHUE C MPOIIECCOM aICOPOITH
PACTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIJIEM W YCTPOHCTBOM IPOTHBOTa3a;
nojryueHue, cobupanue, pacro3HaBaHHE U U3YYEHHUE CBOMCTB YITICKHCIIOTO rasa;
MPOBE/ICHUE KAYeCTBEHHBIX PEAKIMil Ha KapOOHAT- ¥ CHIIMKAT-UOHBI M M3y4YCHHE
NPU3HAKOB HX TMPOTEKaHMs; O3HAKOMJIEHHE C MPOAYKLUHEH CHIMKAaTHOU
MPOMBIIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe "BaxHelime
HEMETaJUIbI U UX coequHEeHus "

MerTanis 1 ux COCINHCHUA

3.1

OOmrast XapakTepUCTUKA XUMUUYECKHX 3JIEMEHTOB - METAJUIOB Ha OCHOBAaHMU HX
nosokeHuss B Ilepuoguueckon cucreMe xumuuyeckux onementos  JLH.
MenneneeBa u crpoeHusi aToMoB. CTpoeHHE METAIIOB. MeTajinyeckasi CBS3b U
METAIIMYECKAsl ~ KPUCTAJUIMUECKass  pelleTKa.  JJIEKTPOXUMHYECKMH sl
HaIpsSHKEHU METAJIJIOB

3.2

dusnuecKkue ¥ XMMHYECKHE CBOMcTBa MeTaioB. OO0Iue CrocoObl MONTydeHHs
MeTauioB. [IoHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3un. CruiaBsl (CTajb, YYT'yH, JIOPATIOMAHUMA, OpOH3a) U UX NPUMEHEHHUE B
OBITY ¥ TPOMBIIIJIEHHOCTH

3.3

[[{enounsle MeTayibl: MojoXkeHUue B Ilepuoguueckoll cucTeMe XUMHUYECKHUX
anementoB JI.M. MenzeneeBa; CTpO€HHE MX aTOMOB; HAXOXICHHUE B IPUPOJIE.
dusnveckue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
THAPOKCUABI HaTpusi W Kanus. lIpuMeHeHHe IIEeTOYHBIX METAUIOB W HUX
COETMHEHNN




3.4 IllenouyHo3eMenbHBIE  METAIbl MAarHMd W KajJblIMil:  TIOJIOKCHHE B
[Iepuognueckoit cucreMe xumuueckux 3iemeHToB .M. MenneneeBa; ctpoeHue
MX aTOMOB; HaxoxkjaeHue B mnpuponae. dusnueckne M XUMHUUYECKHE CBOMCTBA
MarHus ¥ Kaiublus. BaxHeWmue coenuHeHUS KambIus (OKCHI, THIPOKCHUI,
coyn). JKecTKOCTh BOJIBI M CITOCOOBI €€ YCTPAHCHUS

3.5 AnromuHui: monokeHue B Ileproanueckoll cucTeME XMMHMUYECKHUX SJIEMEHTOB
.. MenneneeBa, CTpoeHHE aroMa; HaxoxaeHue B mnpupoxae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AMGPOTEpHBIE CBOMCTBA OKCHA U THAPOKCUIA
AIIOMHUHHUS

3.6 Keneso: nonoxenue B Ileprmonuueckoi cucteMe XMMHYECKUX 3ieMeHToB J[.U.
MenpeneeBa; CTPOCHHME aroMa; HaxOXJACHWE B Tmpupoae. Duzmveckue u
XUMHYECKHE CBOicTBa »xene3a. OKcHipl, TUAPOKCHIbI U coiu skene3a (1) u
xenesa (1), ux cocras, CBONCTBA U MTOJTyYEHUE

3.7 XYUMUYECKHA SKCIIEPUMEHT: O3HAKOMIICHHE C O0Opa3llaMd METauIOB U CILIABOB,
uX (U3NYECKUMH CBOWCTBAMH;, HU3yUEHHUE pPE3yJbTaTOB KOPPO3UH METAJIOB
(BO3MOYKHO HCIIOJIb30BAHME BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBUS
OKCHJIAa KaJblsl W HATpusi C  BOAOM  (BO3MOXKHO  HCIOJH30BaHHE
BUJICOMAaTEPUAIOB); HCCIIEIOBAaHNE CBOMCTB JKECTKOW BOJbI; IMpoOLlecca TOPEHUS
Keneza B KUCIOpoie (BO3MOXKHO UCIOB30BAaHUE BUACOMATEPUAIOB); TIPU3HAKOB
NPOTEKaHUs KAaYeCTBEHHBIX pEaKUWi Ha HOHBI (MarHus, KajibLUs, ATIOMHHHUS,
muaka, ckenesa (1) u xemesza (I1), memm (l1); HaGmromeHwe W omucaHue
IPOLIECCOB OKpAalIMBaHWUS IUIAMEHH HOHAMM HAaTpus, Kalusd U Kajblud
(BO3MOKHO HCIIONIb30BAaHUE BHJICOMATEPHUATIOB); HCCIEAOBaHUE aM(OTEPHBIX
CBOMCTB  THApPOKCHIA  aMIOMUHUS W TUAPOKCHAA  IMHKA;  pEUICHHE
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe ""BaxkHelre MeTauibl U UX coeTuHeHus"

4 XUMHsI ¥ OKpY>KaroIias cpeia

4.1 HoBble maTepuanbl U TeXHOJOTHH. BellecTBa M maTepuaibl B MOBCEIHEBHOM
JKU3HM 4YeJloBeKa. XUMHUS U 3/10poBbe. bezomacHoe MCnojib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas moMomip mpu XUMHYECKHX OXKOTax M
OTpPaBJICHUAX

4.2 OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTU. XHUMHUYECKOE 3arps3HEHUE OKpYKarolen
cpensl I[IJIK. Ponms xumum B pemieHuM 3Kojorndeckux mpobiem. [IpupogHbie
WCTOYHUKH YTJIEBOJIOPOJOB (Yroib, TPUPOAHBIN ra3, HEPTh), MPOIYKTHl HX
nepepabOoTKH, X POJIb B OBITY U TIPOMBIIICHHOCTH

4.3 XUMHUECKHH SKCIIEPUMEHT: H3ydeHHe 00pa3lioB MaTepHalioB (CTEKJIO, CIUIABBI
METAJIIOB, TOJIMMEPHBIE MaTEPHAIIbI)

Jlnst mpoBeIeHNUsI OCHOBHOTO TOCYAApCTBEHHOIO SK3aMeHa 1o xuMuu (fanee - OI'D mo xumwumn)
UCTIONIB3YETCS MepedeHb (Koau(pHuKaTop) MpoBepseMbIX TPeOOBAaHHMN K pe3ysbTaraM OCBOEHHUS OCHOBHOM
00pazoBareabHOM MTPOrpaMMbl OCHOBHOTO O0IIEro 00pa30BaHUs U JIEMEHTOB COICP KAHMS.



IIpoBepsiembie Ha OI'D o xumMum TpedoBaHUs
K pe3yJibTaTaM 0CBOEHHsI OCHOBHOI1 00pa30oBaTe/IbHOM MPOrpaMMbl
OCHOBHOTI0 0011ero 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOoBaHMs

[TpoBepsiemble TpeOOBaHMS K IPEIMETHBIM pe3ysbTaTaM 0a30BOr0 YpOBHS
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

11

O T103HAaBAEMOCTH SIBICHUM TNPHPOJBI, IOHMMaHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHUMHYECKOW HAayKM Kak oOOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl M  INPAKTUYECKOU
NESTENbHOCTH  YeJIOBEKa B  YCJIOBUSAX  COBPEMEHHOIO  OOILECTBA;
ITIOHUMaHUE MECTa XUMHHU CPEIU APYTUX ECTECTBEHHBIX HAYK

1.2

O HayyHBIX MCTOJAX IIO3HAHUS, B TOM 4YHCJIC DOKCICPUMCHTAIBHBIX H
TCOPECTHYCCKUX METOAAX HUCCICA0BAHHA BCUICCTB U M3YYCHHUA XUMHUYCCKUX
peaKuHﬁ; YMCHUC HCIIOJIB30BATL MOACIN IJIA O0OBSICHEHUS CTPOCHUA
ATOMOB U MOJICKYJI

1.3

0 chepax HpodhECCHOHATBHOW JIESTENbHOCTH, CBSI3aHHBIX C XUMHEH |
COBPCMCHHBIMHA TCXHOJOI'uAMHU, OCHOBAHHBIMH Ha JOCTHKCHUAX
XAMHYECKOIH HayKH, YTO MO3BOJUT OOYYArOLIMMCS PAacCMaTPHBATh XUMHUIO
Kak cdepy cBoeit Oyamymielt mpoecCHOHAIbHON JESITeTbHOCTH U CHIeNaTh
OCO3HAaHHBIN BBHIOOP XUMHUHU Kak MPOQIIHHOTO NpeaMeTa MpH Iepexoje Ha
YPOBEHB CPETHETO O0IIET0 00Pa30BaHUS

Brnanenue cucteMoil XMMUYECKUX 3HAHUM U YMEHUE TPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKIIIOYAET:

2.1

BOXHEUIINE XUMHYECKHE MOHATHA: XUMHYECKUH DIIEMEHT, AaTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTEJIbHBIC aTOMHAs U MOJIEKYJISpHAsh Macchl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, OKCHJ,
KHUCJIOTA, OCHOBaHHE, COJIb (CpelHsis), XUMHUYecKas pPEaKlus, peaKuu
COCIUHEHHUS, pEeaKUUH Pa3JIOKEHMs, pEeaKLUuu 3aMELICHUs, pPEeaKkLuu
oOMeHa, TerIoBoM 3P GEeKT peakimu, 3K30- U IHIAOTEPMHUUECCKHE PEaKInH,
pacTBOp, MaccoBasi 10JIsl XUMUYECKOT0 JIEMEHTA B COEIMHEHUH, MaccoBast
J0Js1 U TPOIEHTHAas KOHIIGHTpallds BEIIeCTBa B PacTBOpE, SIPO aroma,
QJIEKTPOHHBIM  CJOM aroma, aroMHas OpOWTaldb, paauyCc aToMa,
BaJICHTHOCTb, CTETEHb OKHCJICHUS, XUMHYECKast CBSI3b,
AJIEKTPOOTPULIATENILHOCTD, TOJSPHAs W HENOJSpHAas KOBAJIECHTHAsl CBSI3b,
WOHHAs CBsI3b, METAJUIMYECKasi CBS3b, KpHUCTAUIMYECKas  pelieTka
(aToMHas, HOHHAsA, METAJUINYECKAsi, MOJIEKYJISIpHAs1), MOH, KAaTHOH, aHUOH,




AIIEKTPOJIUT U HEDJIEKTPOJIUT, SIEKTPOIUTHYECKAs AUCCOLMALUS, PEaKIun
HOHHOI'O O6M€Ha, OKHCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIC pcCaKknuu,
OKHCJIUTEIb U  BOCCTAaHOBHUTEIb, OKHUCICHHME U  BOCCTAaHOBIICHHE,
ANIEKTPONN3, XHMHUYECKOE paBHOBecHE, OOpaTHMble W HEOOpaTHMBbIC
peaKuu, CKOPOCTh XMMUYECKOW peakuuu, kataiuszatop, [1IK, kopposus
MCTAIJIOB, CIIJIaBbl

2.2

OCHOBOITOJIATAIONIME 3aKOHBl XMMHH: 3aKOH COXpPaHEHHUS  MaccChl,
nepuoanyeckuii 3akoH J[.M. MeHpaeneeBa, 3aKOH TOCTOSHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

Teopun XUMHUU: aTOMHO-MOJIEKYJIApHAs TEOPUs, TEOPHUS AJIEKTPOIUTUUECKOM
JUCCOLMAIINN

Brnanenue ocHOBaMH XMMHUYECKOM TPaMOTHOCTH, BKJIFOYAOLIEH:

3.1

YMCHHUC NPABUIIBHO HCHOJIb30BATH M3YUCHHBLIC BCUICCTBA U MATCPHAJIBI (B
TOM YHCJI€ MHUHEpaIbHBbIE YHOOPEHUS, METaJUTbl M CIUIaBbI, MPOMYKTHI
nepepadOTKU MPUPOIHBIX UCTOYHUKOB YIJIEBOJIOPOAOB (YIJIsl, IPHPOJTHOTO
ra3a, HeT) B OBITY, CETLCKOM XO3SICTBE, HA TIPOMU3BOJICTBE W TIOHUMAaHWE
3HAYCHUsI KUPOB, OCNIKOB, YIIIEBOJOB /IS OpraHM3Ma YellOBEeKa,; yMEHHUE
MPOTHO3UPOBATh BIUSHHE BEIIECTB M XHMHUYECKHX MPOIECCOB Ha
OpraHu3M YeJIOBEKa M OKPYKAIOIIYI0 IPUPOIHYIO CPENY

3.2

YMCHHUC HWHTCIPUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUAMU JPYTrux
Y4eOHBIX ITPEIMETOB

3.3

HaJIM4Yue OMbITa PadOThl C Pa3IMYHBIMU MCTOUYHUKAMHU HMH(OpMAIMK IO
xuMuM  (HaydHas ©  HAYYHO-TIOMYJSIpHAs — JUTepaTypa,  CIIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATDh I/IH(bOpMaI_[I/IIO O BCIICCTBAX, HX
MNpeBpaliCHUAX U MPAKTUYICCKOM MNPHUMCHCHUN U YMCHHC HCIIOJIB30BATh €C
AT peHICHUA yqe6HO'H03HaBaTeJ'II)HBIX 3aJa4

Bnagenve ocHOBaMH TOHSTHUIHOTO ammapara U CHMBOJHYECKOTO SI3bIKA
XUMHH TSI COCTaBJICHUsT (hOPMYT HEOPTaHMUYECKUX BEIIECTB, YpaBHEHUU
XUMHAYECKMX PeaKiuii; ocHoBaMu xumudeckoii HomeHkmarypsl (IUPAC u
TPUBUAJIBHOM )

YMeHrne OOBSICHATH CBS3b TIOJOXKEHUs dJeMeHTa B llepuoamueckoit
CHUCTEME C YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsii  sipa, OOILIee YHUCIO  3JIEKTPOHOB),
pacmpeneneHueM JJIEKTPOHOB IO HHEPreTUYECKUM YPOBHSM aTOMOB
HepBBIX TpGX HepI/IOI[OB, KaJivd U KaJIbIIUs

[IpencraBienne O MEPUOIUYECKONM 3aBUCUMOCTH CBOMCTB XUMHYECKUX
JNIEMEHTOB  (paguyc aroma, 3JEeKTPOOTPULATENbHOCTh),  MPOCTBIX U




CJIOKHBIX BELIECTB OT IMOJIOKEHMS AJIeMEeHTOB B [leproauueckoi cucreme
(B ManibIX NEpUOAAX U TIABHBIX MOATPYNIAX) M AJIEKTPOHHOTO CTPOCHHUS
aToMa

7 YMeHue KinaccuumpoBaTh:

7.1 XUMHYECKHE DJIEMEHTBI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHUYECKHUE PEAKITUU

8 YMeHue onpeaensrh:

8.1 BaJICHTHOCTh U CTETICHb OKHCIICHUSI XUMUYECKIX JIEMEHTOB, 3apsi/] NOHA

8.2 BUJ XUMHYECKOW CBSI3M M THII KPUCTAUIMYECKOW  CTPYKTYpHI B
COCIMHEHHSIX

8.3 XapakTep cpelibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCJIUTETHh U BOCCTAHOBUTEIh

9 YMeHue XapakTepu30BaTh (pu3nyeckue 1 XMMUYeCKHUe CBOICTRA:

9.1 MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOM, rpaduT, aiMas, KpeMHH,
a3ot, Gocdop, cepa, XJI0p, HATPHUMA, KU, MarHUH, KaJIbIHMH, aTFOMUHHM,
KeJe30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHCIIE€ UX BOIHBIX PacTBOPOB (BOJA, aMMHUAK,
XJIOPOBOJIOPO, CEPOBOJAOPOJ, OKCHUABI M THUAPOKCHUABI MeTayioB | - IIA
rpymm, amomunaus, meau (1), muaka, sxenesza (11 u 1), okcuapr yriuepona
(I u V), xpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TUCTasA, a3oTHasi, QocopHas, YroipHasd,
KPEMHUEBAst KUCIIOTA U X COJIH )

9.3 MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
UX COCTaBa W CTPOCHUS, MPUMEHEHHE BEIIEeCTB B 3aBUCHMOCTH OT HX
CBOMCTB, BO3MOXXHOCTh TPOTEKAHUS XWMHYECKHUX TIPEBPAlICHUN B
Pa3IUYHBIX YCIOBHIX

10 YMeHne cOCTaBISATh MOJICKYJISIPHBIE M HOHHBIC YPaBHEHUS PEaKIHii, B TOM
qHcIe:

10.1 peaknuit HOHHOro oOMeHa

10.2 OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI




10.3

WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIAccoOB (IpyII)
HEOPraHUYECKUX BEIECTB




10.4

MOATBEPKAAOMINX 'CHETUYCCKYIO B3aUMOCBA3b MEKIY HUMHU

11 YMeHue BEIYUCTATH (IIPOBOJUTH PACUEThI):
111 OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChbl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTA B COSAMHEHUN
11.2 MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00bEM ra3oB
11.4 10 YpaBHEHUSIM XHUMHUUYECKUX PEAKINi U HaXOJUTh KOJIMYECTBO BEIIECTBA,
00bEM U MacCy peareHTOB MJIH MIPOIYKTOB PEaKLIUU
12 Bnanenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJaMH HAy4yHOTO TO3HAHUs (HAOJIIO/ICHUE, W3MEpEHUE,
AKCIEPUMEHT, MOJAEIHPOBAHUE) MPU H3YUYEHUU BEIIECTB M XHUMHUYECKUX
SABIICHUH; yMeHHE c(HOpMYIHMpOBaTh MPOOJIEMYy M TPEATIOXKUTH MYTH e€e
pelieHus
12.2 6e3omacHoi paboOThl ¢ XUMUYECKUMH BELIECTBAMH, XUMHUECKON MOCYI0M
1 J1a0OpaTOPHBIM 000PYI0BAaHUEM
12.3 npaBujaMu 0€30MacHOTrO OOpalieHus ¢ BEIIECTBAMHU, HCIIOIb3YEMbIMU B
MOBCEIHEBHOM KHM3HHM, MpaBUJIaMHU TOBEIECHUS B LEIIX cOepexeHus
3M0POBbSI M OKpY)KAalOIIeH TNPUPOTHOM Cpelbl; IOHMMaHHWE BpeAa
(omacHOCTH) BO3JEICTBUSA Ha KHUBbIE OPTaHU3MBbI ONpEENICHHBIX BELIECTB,
CIIOCO0OO0B YMEHBIICHUS U IPEIOTBPAILEHHS UX BPEAHOTO BO3ICHCTBHS
13 Hanuuue mnpakTHyeckuX HaBBIKOB IUIAHUPOBAHUS U OCYILECTBICHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB:
13.1 U3yYCHHE M ONUCaHHE (U3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(bu3NYECKUMH M XUMUYECKUMH SIBJICHUSMU; OMBITHI, WUIUIIOCTPUPYIOIINE
MPU3HAKHU MPOTEKAHUS XMMUYECKUX PeaKInui
13.2 U3y4eHHE CIIOCOOOB pa3eNieHUs: CMecei
13.3 MOJIYYCHHE KHUCIOPO/Ja U M3YUYCHHUE €r0 CBOMCTB; IMOJYYCHHE BOJOPOJA H
M3YYEHHE €ro CBOMCTB; IMOJY4YE€HHUE YIJIEKHCIOrOo ra3a W H3y4eHHE €ro
CBOMCTB; II0JIy4€HHE aMMHUAaKa U U3y4EHUE €r0 CBOMCTB
13.4 MPUTOTOBJICHUE  PAacTBOPOB €  OMNPEACICHHOW  MacCOBOM  JIOJIeH
PacTBOPEHHOTI'O BELIIECTBA
135 NpUMEHEHNEe MHIUKATOpOB (JIakMyca, METHJIOpaHXka u (peHondTanenHa)

U1 OLIPENIEIEHNS XapaKTepa Cpebl B paCTBOPAX KUCJIOT U ILIEN04en




13.6

HUCCICAOBAHUEC U OIIMCAHUC CBOICTB HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX




KJIaCCOB; M3y4YEHHE B3aUMOJEUCTBHUSA KHCIOT C METallaMH, OKCHIAMU
METaJUIOB, PAaCTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAHHSIMHU, COJISIMHU;
MIOJIy4eHHUE HEpPacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OIHOIO MeTallla
IpPYTUM W3 pacTBOpa COJM; HCCIeJoBaHHE aM(pOTEPHBIX CBOMCTB
THJPOKCUIOB aJTFOMUHUS U IIUHKA

13.7

pelIeHre HKCIEPUMEHTANBHBIX 3a7ad 1o TeMaM: "OCHOBHBIE KJIacchl
HEOPTraHWYEeCKUX COeNMHEHUU"; "DIeKTpoiuThyecKas auccoruanus';
"Bakaeiimme HeEMeTaIUIBI U UX coenuHeHus"; "BaxxHelme MeTauTbl U UX
coeauHeHus"

13.8

XUMHYCCKHE SKCICPUMEHTBI, WIIFOCTPUPYIONINE IMPU3HAKHA ITPOTCKAHHS
peakIuii HOHHOTO 0OMeHa; Ka4eCTBEHHBIC PEaKIUi Ha MPHCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX MOHBI: XJIOPUA-, OpoMuUa-, Hoaun-, cyibdar-, dpocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THJIPOKCHI-UOHBI, KATHOHBI aMMOHMS,
MarHusi, Kajbllus, allOMHUHUS, kene3a (2+) u xenesa (3+), memu (2+),
[IMHKA

14

Ymenue:

141

NPEACTaBIATh  pe3yibTaTbl  AKCIEpUMEHTa B (opMe  BBIBOJIOB,
JI0Ka3aTeNIbCTB, TIpaUKOB M TaOJNUI W BBIABIATh OMIMPHUECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBA3M MEXIY pEIbHO HAOII0JaeMBIMH XUMHUYECKUMHU
SBJICHUSIMA M TIPOIIECCAMH, IMPOUCXOAAIIMMH B Makpo- M MHKPOMHDE,
OOBSACHITH MPUUYUHBI MHOTOOOPAa3Hsl BEILIECTB

IlepeueHb 3J1eMEHTOB CO/IEPKAHMS, MPOBEPsSIEMbIX HA
OCHOBHOM TOCYIapCTBEHHOM JK3aMeHe 110
XUMHH

Kon

[IpoBepsieMblii 2JIEMEHT COACPKAHUS

HepBOHaqaanHe XUMHYCCKHUC ITOHATUSA

11

Yuctele BenecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEI U MOJICKYJIBL. XuMHUECKHe 3JICMCHTBI. CHUMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIG 1 CJIO’KHBIC BEIICCTBA.

1.3

Xumudeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHX 3JIEMEHTOB. CTENeHb
OKHCJICHUS

14

3aKkOH IIOCTOSHCTBA cocTaBa BellecTB. (OTHOCHTENILHAsd aTOMHAsT Macca.
OTHOCHUTEeNIbHAs MOJIEKYIIsipHast Macca. MaccoBasi 10Ji1 XMMHYECKOTO 3JIEMEHTa B
COE€IUHEHNH




1.5

KonuuectBo BemectBa. Monbs. Monsipaas macca. MomsipHblii 00be€M  Ta30B.
B3anMocBs3b KOJIMYCCTBA, MACChI U YK CJIA CTPYKTYPHBIX CAUHUILL BCIICCTBA

1.6

Ou3nyecKkue U XUMUYECKUE SBIICHUS. XUMHUUYECKas peaklus U ee MPHU3HAKU.
3aKOH COXpaHEHHUsI MacChl BeIECTB. XUMUYECKHE yPaBHEHUS

[Iepnonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMUYECKUX 3JIeMEHTOB J1.1.
MenpeneeBa. CTpoeHue aToMOB

2.1

ITepuonnueckuii 3akoH. [lepuoanueckas cucremMa XUMUYECKHX 3ieMeHToB [[.H.
MenneneeBa. [lepuoast u rpymnnbl. @U3NYECKUN CMBICT MOPSIKOBOIO HOMEpA,
HOMEPOB IIEPHO/1a U I'PYIIIILL JJIEMEHTA

2.2

Ctpoenne aromoB. CoctaB atroMHbIX fAnep. M3otombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000sIouek aTtoMoB TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
ITepuonnueckoii cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHHM CBOMCTB XMMUYECKHMX 3JIEMEHTOB IEPBBIX TpeX
NEepHOAOB, Kalus, Kajablusg (paguyca aToOMOB, OSJIEKTPOOTPHUIIATEIBHOCTH,
METAJUINYECKUX U HEMETAITIMUECKUX CBOMCTB) M UX COEAMHEHHUH B COOTBETCTBUU
C II0JIO’KEHUEM JIEMEHTOB B lepnoanueckoil cucTeMe U CTPOEHUEM X aTOMOB

Crpoenue BelecTna

3.1

Xumudeckass  CBsi3b. KoBaseHTHass (MoOJisipHasT W HEMOJISIpHAs)  CBA3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Honnasa CBSI3b.
Merammnueckas cBA3b

3.2

Tunbel  KPUCTAIUTMYECKUX  PEHIETOK (aTOMHAas, MWOHHAs, METaJUIMuecKasi),
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAIUIMYECKOW PEHIETKH W BHUIA
XUMHUYECKOU CBI3U

Baxnelimme mnpencraBuTeNM HEOPraHMYECKUX BemnlecTB. Hemeramnsl u ux
coenrHeHns. Merasuibl U UX COEANHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyrormiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(poTepHBIL) u
HECOJICO0pa3yIoNIe; OCHOBaHWN (IETIOYM W HEPACTBOPUMBIC  OCHOBAHHS);
KUCIOT  (KUCIOpoAcolepkamye W OECKUCIOpOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPEIHUX 1 KUCIBIX )

4.2

dusznuecKkre 1 XUMHUECKUE CBOWCTBA POCTHIX BEHIECTB-HEMETAIIIOB: BOIOPO/IA,
XJIOpa, KACIIOPOAa, CephI, a30Ta, Gpocdopa, yriaepoaa, KpeMHHUS

4.3

Ou3nyeckue U XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIMTHA,
HaTpusd, KaJligd, MarHusl W KaJlblus, aJIFOMUHUA, KCIIC3a. 3JI€KTpOXI/IMI/I‘{€CKI/II>'I
PAI HANIPSKEHUN METAIITIOB




4.4

Pu3nyeckue U XUMMHUYECKUE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAJIOB:




XJIOPOBOJIOPO/IA, CEPOBOIOPOJIA, aMMHAKa

4.5 dusznyueckrue 1 XUMHUECKUE CBOICTBa okcuoB Hemerawios: cepsl (1V, VI), azora
(I, IV, V), docdhopa (Ill, V), yraepona (I, 1V), kpemuus (IV). [Homyuenue
OKCHJIOB HEMETAJIIOB

4.6 Xumuueckue cBorMcTBa okcuaoB: MeTauioB IA - A rpynm, nuaka, meau (1) u
xenesa (11, 11). [Toay4yeHue oKCHUI0B METAIIIIOB

4.7 XWMHYECKHE CBOMCTBA OCHOBAaHWN M aM(OTEPHBIX THAPOKCHIOB (HA TpPUMEPE
THIPOKCUIOB  ATIOMHUHHS, Kene3a, UuHKa). [lomydyeHue ocHOBaHM u
aM(OTEPHBIX THPOKCUIIOB

4.8 OO0mpe XMMHYECKHE CBONCTBA KHCIOT: XJIOPOBOJIOPOJHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOW, CEepHOW, a30THOH, QochopHOH, KpeMHHEBOH, yrompHOW. OcoObie
XMMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOM CEPHOM W a30THOM KHCIOT.
[Tony4yenue kucaor

4.9 OO0ue xuMHUIecKue cBoicTBa cpeaHux coneid. [lomydyenue comneit

410 |IlomyueHue, coOupaHue, pacro3HaBaHWE BOJOPOAA, KHCIOPONa, aMMHAKa,
YIJIEKHUCIIOro rasza B 1abopaTopuu

411 |IlomyueHne aMMHaKa, CEpHOW M a30THOH KUCIOT B NMPOMBIIUIEHHOCTH. Ob1me

CHOCOOBI MOTYYEHHS] METAJUIOB
4,12 ['eneTnyeckast CBs3b MEXKIy KJIacCaMU HEOPTaHUUYECKUX COSIMHEHUI
5 XUMHYECKHE PEaKIIun

5.1 Knaccudpukanus XUMUYIECKUX PEaKIMA MO Pa3IuYHBIM IPU3HAKaM: 10 YHUCITy U
COCTaBy YyYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TermioBoMy 3ddekTy, mo
M3MEHEHUIO CTETICHEN OKUCICHHSI XMMHUUECKUX JIEMEHTOB

5.2 TerutoBoit 3pPexT XuMHUIECKONH peakiuy, TEPMOXUMUYECKHNE YPAaBHEHHS. IK30-
Y SHAOTEPMUYECKUE peakinu. TepMOXUMUIECKUE YPaBHEHHS

5.3 OKHCIIUTETHHO-BOCCTAHOBUTENbHBIE peaki. OKHUCIUTETN U BOCCTAHOBUTEIIU.
[Iporiecchl OKHCIIEHUsI ¥ BOCCTAHOBJICHHS. DJIEKTPOHHBIA OallaHC OKUCIUTEIbLHO-
BOCCTAHOBUTEIBHOMN pEAKLUN

54 Teopust >MEKTPOIUTHUECKON aucconranuu. KaTHoHbl, aHUOHBI. DJIEKTPOJIUTHI U
HERIEKTPOIUThI. CUIIbHBIE U c1a0ble 31eKTpoauThl. CTeneHb AUCCOHalun

9.5 Peakiun noHHOro oOMeHa. YCIIOBHSI MPOTEKAHUS pEaKIMii MOHHOTO OOMEHa,
MOJTHBIC ¥ COKPAIIICHHBIC HOHHBIC YPABHEHHUSI PEAKIIHIA

6 XuUMHsI U OKpY>KaroIias cpenia




6.1

BemecrBa u Marepuanbl B IIOBCEAHEBHOM JKU3HM 4elloBeKa. besomacHoe




UCMOJb30BAHME BEHIECTB M XMMHUYECKUX peakuuid B Jaboparopuu U OBITY.
[lepBast moMoIIb PU XUMUUYECKUX 0XKOTaX U OTPABJICHUSIX

6.2 XUMHUYECKOe 3arps3HEHUE OKPYXKaromield Cpeabl (KUCIIOTHBIE TIOXK]IH,
3arpsi3HEHUE TOYBBI, BO3JyXa MU BOJOEMOB), CIIOCOOBI €ro MPEenOoTBPALICHUS
[Mpenenvuas pomyctumasi koHnentpamust BemiectB (ITJK). Pomp xumum B
pEeIIeHUU  DKOJIOTHYECKUX TMpolneM. YcuiieHne mapHUKoBOTO A dexra,
pa3pylieHre 030HOBOTO CIOs

6.3 [Ipumenenue cepwl, a3zota, docdopa, yriepojaa, KpeMHUS U UX COCIUHCHHUNA B
ObITy, MEIUIIMHE, TNPOMBIIIEHHOCTH U CeJIbCKOM Xo3siicTBe. [Ipumenenue
METAJJIOB W CIUIABOB (CTanb, YYTyH, AIOPATIOMUHHNA, OpoH3a) B OBITY U
MIPOMBIIUIEHHOCTH MX coeauHeHul. [loHsTHe O KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3AIIUTHI UX OT KOPPO3UHU

6.4 [IpuponHble UCTOYHUKU YTICBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HEPTH),
MIPOYKTHI UX TTepepadOTKH (OEH3UH), UX POJIb B OBITY M TPOMBIIUICHHOCTH

6.5 [lepBoHauanbHBIE MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KAK O COCIWHEHHSIX
yriepoga (MeTaH, 3TaH, JTHIEH, AaleTUJICH, STaHOJ, TJIHIEPHUH, YKCyCHAas
kucioTa). [loHATHE O OWOJOTHYECKH BAXKHBIX BEIIECTBAX: JXHpaxX, OenKax,
VIJIEBO/IAX - Ml UX POJIU B KU3HU YeJIOBEKa

7 Pacuerst:

7.1 o (hopMysTaM XUMHYECKUX COCTMHEHUI

7.2 Macchl (MaccoOBOM) JOJIM PACTBOPEHHOTO BELIECTBA B PaCTBOPE

7.3 M0 XUMHYECKUM ypaBHEHUSIM




TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U JyieKTpOHHBbIe (LM pPOBbIE)
KouTtpoJbHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMusi — BaskHas 00J1aCTh
€CTeCTBO3HAHUS U bubmuorexa [JOK

1.1 . 5 2
NMPAKTHYECKOM 1eATeJTbHOCTH https://m.edsoo.ru/7f41837c
YeJi0BeKa.

|| e s | B LOK

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

2 ITousTue o METOAaX IIO3HAHUA B 1 BI/I6HI/IOTGK3 HOK
— https://m.edso0.ru/7f41837c
IMpakTryeckas padora Ne 1 bubmuorexa [JOK

3 «[IpaBuna paboTHI B TabopaTopuu 1 1 https://m.edso0.ru/7f41837¢
U IpuéMbI 00paIeHUs ¢
J1a00paTOPHEIM 000PYIOBAHHEM).

4 Yucteie BCIICCTBA U CMCECH. 1 BI/I6J'II/IOTGK3 HOK
CriocoGBI pas/Ieser s CMecei. https://m.edso0.ru/7f41837c
I[Mpaktuueckas pabora Ne 2 bubmmoreka [JOK

5 «Paznenenne cMmeceit (Ha mpuMepe 1 1 https://m.edsoo.ru/7f41837¢c
OYHMCTKY TIOBAPCHHOM COJIN)».

12 BemecTBa n xuMHUYecKHe 15 1 Bbu6nuoreka [JOK

' peakiuuu. https://m.edso00.ru/7f41837c

6 ATOMBI ¥ MOJICKYJIBI. 1 bubmmoreka [JOK
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https://m.edsoo0.ru/7f41837¢c

XUMHUECKUE JIIEMEHTEL. 3HAKU Bbu6nmuoreka [JOK

7 (CIMBOJIBI) XUMHYECKHAX https://m.edso0.ru/7f41837c
SIICMEHTOB.

Bbu6nmuoreka [JOK
8 HpOCTI:IC U CJIOKHBIC BCIICCTBA. https://m.edsoo.ru/7f41837c
Bbu6nmuoreka [JOK

9 ATOMHO-MOJ'ICKyIISIpHOC y4denue. https://m.edsoo.ru/7f41837c
3aKOH IOCTOSIHCTBA COCTaBa bubmuorexa [JOK

10 BEIEeCTB. XUMHUUecKas popmyra. https://m.edsoo.ru/7f41837¢c
BasieHTHOCTH aTOMOB XMMHYECKHX
3JIEMEHTOB.
OtHOCHTENIbHAS aTOMHAst Macca. bubmuorexa [JOK

11 OTHOCHTENTbHAS MOJICKY ISIPHAs https://m.edsoo.ru/7f41837¢c
Mmacca.
MaccoBast 0Jis1 XAMAYECKOT0 bu6mmoreka [IOK

12 3JIEMEHTA B COCIUHEHNH. https://m.edsoo.ru/7f41837¢c
KonuuecTBo BemecTBa. Moiib. bubmuorexa [JOK

13 MoursipHast Macca. https://m.edsoo.ru/7f41837¢c
Ou3HYECKIe U XUMUIECKHE Bbu6nmuoreka [JOK

14 BJICHNS. XMHUYECKas PEaKIns. https://m.edsoo.ru/7f41837¢c
[pu3HaKK ¥ YCIIOBHS IPOTEKAHMS bubmuorexa [JOK

15 XUMHYECKUX PEaKIHi. https://m.edso0.ru/7f41837c

16 3aKOH COXPaHCHHUS MACChI bubmuorexa [JOK

BemecTB. XUMHYECKIE
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YpaBHEHHSI.

https://m.edsoo0.ru/7f41837¢c

BrIuncienns KoIu4ecTsa, MacChl Bbu6nmuoreka [JOK

17 BEIIIECTBA 10 YPaBHEHUSIM 1 https://m.edsoo.ru/7f41837¢c
XUMHYECKHMX PEAKIIUM.
Kinaccudukanust XuMA4ecKux bubmmoreka [JOK
peakuuii (coennHEHUs, https://m.edso0.ru/7f41837c

18 pasnoKeHHsI, 3aMEICHUS, 1
0o0MeHa).
M. B. JIOMOHOCOB — yUEHBIIA- bubmuorexa [JOK

19 sHIMKIoneAUCT. O00O0IICHHE U 1 https://m.edsoo.ru/7f41837¢
cucTeMaTu3alus 3HaHUH.
Koutposnbnas padora Nel 1o teme bubmmoreka [JOK

20 «BelecTBa ¥ XUMUYECKUE 1 https://m.edsoo.ru/7f41837c
peaKiLum.

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHu4eCKUX BellecTB

51 Bozayx. Kuciaopon. Ilonsitue 6 bubmmoreka [IOK
' 00 OKCHAX. https://m.edsoo.ru/7f41837¢c

Bosmyx — cmech raszos. Cocras bubmuorexa [JOK

21 Bo3ayxa. Kucmopon — anement u 1 https://m.edso0.ru/7f41837c
npoctoe BeriecTBo. O30H.
duznYecKre H XUMUIECKHE bubmuorexa [JOK
CBOICTBA KUCJIOPOa (pEaKIIHH https://m.edsoo.ru/7f41837¢c

22 1

okucnenus, ropenue). Ilonstue 06
OKCHJIaX.
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CnocoObl NOJIy4CHUSA KHUCJIOpOJa B

nabopatopuu 1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837c

23 MPOMEIIIIEHHOCTH. [IpuMeHeHue
KHCIIOPO/Ia.
TemnoBoit 3pPeKT XUMUIECKON bubmuorexa [JOK
pEeaKITiH, TIOHATHE O https://m.edsoo.ru/7f41837c
23 TEPMOXUMHYECKOM YPaBHEHHUH,
9K30- M DHAOTEPMHUYECKHX
peaKIusx.
TomuBo (HedTh, Yroib U METaH). bubmmoreka [JOK
o5 3arps3HeHNE BO3AyXa, CTIOCOOBI https://m.edsoo.ru/7f41837c
€ro IPEIOTBPAIICHHUS.
IMpakTryeckas padora Ne 3 1o bubmuorexa [JOK
teme «llomyuenue u cobrupanue https://m.edso0.ru/7f41837c
26 KHCIIOPO/1a, U3y4YEeHHE €TO
CBOMCTBY.
59 Bonopon. [lousitue o Bbu6nuoreka [JOK
' KHCJI0OTAX U COJISAX. https://m.edso00.ru/7f41837¢c
Boopox — aneMeHT U mpoctoe bubmuorexa [JOK
27 BemecTBo. Haxoxnenue B https://m.edsoo.ru/7f41837¢c
MPUPO/IE.
Ou3HYECKIe U XUMUIECKHE Bbu6nmuoreka [JOK
28 cBoiicTBa Bogopona. [Ipumenenmne https://m.edsoo.ru/7f41837¢c
BOJIOPOJIA.
29 IToHsITHE O KUCIIOTAaX U COJISX. bubmmorexa LOK
https://m.edso0.ru/7f41837c
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CrniocoOrI Oy4eHHs BOIOPOJa B

Bbu6nmuoreka [JOK

30 11abopaTopum. https://m.edsoo.ru/7f41837¢
I[Mpaktuueckas pabora Ne 4 o bubmmoreka [JOK
teme «llomyuenue u cobrupanue https://m.edso0.ru/7f41837c

31 BOJIOPO/Ia, U3YUEHHUE ETO
CBOMCTBY.
MoutsipHbiii 00bEM ra30B. 3aKOH bu6mmoreka [IOK

32 ABoOrazpo. https://m.edsoo.ru/7f41837c
Berunciienus 00bEMa, KOTMUECTBA bubmuorexa [JOK
BEIIIECTRA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/7f41837¢c

33 KOJIMYECTBY BELIECTBA I
00BEMY.
Brruncnenns 066EMOB ra3os 10 Bbu6nuoreka [JOK
YPaBHEHHUIO PEaKIH Ha OCHOBE https://m.edso0.ru/7f41837c

34 3aK0Ha 00BEMHBIX OTHOIIEHHIH
rasos.

53 Bona. PactBopsl. [loHsiTue 06 Bbu6nuoreka [JOK

' OCHOBAHHSAX. https://m.edsoo.ru/7f41837¢c

Ou3HYeCKIe U XUMUIECKHE Bbu6nmuoreka [JOK

35 CBOMCTBA BOJIBI https://m.eds00.ru/7f41837¢c
CocraB ocHoBanuii. [Tonstre 06 bubmuorexa [JOK

36 WHANKATOPax https://m.edsoo.ru/7f41837¢c
Boja kak pacTBOpPHTEI. bubmuorexa [JOK

37 HacpliieHHbIC ¥ HEHACHIIIICHHBIC https://m.edsoo.ru/7f41837¢c

PpacTBOPHI. MaccoBas JOJIA
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BEILIECTBA B PACTBOPE.

[IpakTuueckas padota Ne 5 o
teme «IIpuroroBieHune pacTBOPOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

38 ¢ onpeenEHHON MacCOBOM monei 1
PacTBOPEHHOTO BEIIECTBAY.
KonTponbHas padorta Ne2 o teme bubanorexa HOK

39 «Kucnopon. Bonopoa. Bogay. 1 https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI

54 1 bubmuorexa [JOK

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

coeTMHEeHUIA.
OKCHIBL: COCTaB, KiacCU(pUKaIys, Bbu6nmuoreka [JOK

40 HOMEHKJIATYPa. 1 https://m.edsoo.ru/7f41837¢
[MonyveHne U XUMHYECKUEC bubmmoreka [JOK

41 CBOICTBA KUCJIOTHBIX, OCHOBHBIX U 1 https://m.edsoo.ru/7f41837c
aM(OTEPHBIX OKCHIIOB.
OCHOBaHHS: COCTaB, bubmuorexa [JOK

42 KJIAaCCU(UKAIUSI, HOMCHKIIATYpa. 1 https://m.edsoo.ru/7f41837¢c
[MonyyeHne U XUMUYECKHE bu6mmorexa [IOK

43 CBOWCTBA OCHOBAHHMH. 1 https://m.edso0.ru/7f41837¢
KucnoTsr: coctas, bubmuorexa [JOK

44 KIaccu(uKaIys, HOMEHKIATypa. 1 https://m.edsoo.ru/7f41837¢c
[MonyveHne U XUMHYECKUEC bubmmoreka [JOK

45 CBOFCTBA KHCIIOT. 1 https://m.edsoo.ru/7f41837¢

46 Conu (cpeaHune): HOMEHKIIATypa, 1 bubmuorexa [JOK
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CIOCOOBI TIONYYCHUS, XUMUICCKHEC
CBOIiCTBA.

https://m.edsoo0.ru/7f41837¢c

[IpakTrueckast padora Ne 6.
Pemenne sxcriepruMeHTAIBHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

a7 3ama4 110 TeMe « OCHOBHBIE KIIACCHI 1
HEOPTaHWYECKUX COETUHEHMUIN».
I'eHeTHYECKAS CBSI3b MEXKLY Bbu6nuoreka [JOK

48 KJIaCCaMH HEOPTaHUICCKUX 1 https://m.edsoo.ru/7f41837¢c
COCAUHEHUI.
OG600IIEHNE U CHCTEMATU3ALIUS bubmuorexa [JOK

49 SHaHMUIA. 1 https://m.edso00.ru/7f41837¢c
KonTposbHas padora Ne3 1o teme bubmuorexa [JOK

50 "OCHOBHBIC KJIaCChI 1 https://m.edsoo.ru/7f41837¢c
HEOpPraHWYECKUX COCTUHEHUN" .

Hroro no pazueny 30

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

Xumnueckas cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIHuHA.

Iepuoauveckuii 3aK0H 1
IHepuoguueckas cucrema

bubmuorexa [JOK
3.1 xumMudecknx iemenToB 1. K. 7 httos:/m.e dSO(Ijru 17§41837¢
MenpeneeBa. CTpoeHue
aTroMma.
I[MepBbie MOMBITKY KIaCCHDUKALUH bubmuorexa [JOK
51 XUMHYCCKUX 31eMeHTOB. [loHsTHE 1 https://m.edsoo.ru/7f41837¢c

O rpynmnax CXOAOHbIX 3JICMCHTOB.
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[Tepuoanueckuii 3aKoH U
[Tepuonunueckas cucrema

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837c

52 XUMHUYECKUX dj1eMenToB /1. 1.
Menpeneena.
[Tepuoabl, TPYIIIbL, TOATPYIIIbI bubmmorexa [TOK
33 PHOABL TPYIHEL, HOATPYIIEL https://m.edso0.ru/7f41837¢
Crpoenue aromoB. Coctan bu6mmoreka [IOK
o4 aTOMHBIX siiep. M30ToTbI. https://m.edso0.ru/7f41837¢
CTpoeHue 2JIEKTPOHHBIX 000I09€EK bubmuorexa [JOK
aTOMOB DJICMCHTOB https://m.edso0.ru/7f41837¢
33 ITepuoanueckoit cuctemsr 1. U.
MenpaeneeBa
XapakTeprCTHKa XUMUYECKOTO bubmmoreka [JOK
3JIEMEHTA T10 €T0 MOJIOKEHHUIO B https://m.edso0.ru/7f41837c
56 [lepuoanueckoii cucteme . 1.
Menpneneesa.
3nauenue [lepuoanyeckoro bubmuorexa [JOK
3aKOHA TS PA3BUTHS HAYKU U https://m.edso0.ru/7f41837¢
S7 npaktuku. J[. 1. MenneneeB —
YYEHBIH, Iearor U rpaXk JaHuH.
XumMH4ecKas CBA3b.
3.2 OxucanTeJbHO- bubmmoreka [IOK
' BOCCTAHOBHTE/ILHBIE https://m.edsoo.ru/7f41837c
peaKknuu.
DJIEKTPOOTPHLIATEILHOCTH ATOMOB bubmuorexa [JOK
58 XUMHYECKHX DJIEMEHTOB.

https://m.edsoo.ru/7f41837¢c
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Honnas xuMu4yeckas CBSI3b.

Bbu6nmuoreka [JOK

39 https://m.edsoo.ru/7f41837c
KoBajieHTHas moJisipHas bubmuorexa [JOK

60 XAMHYECKas CBA3b. https://m.edsoo.ru/7f41837c
KoBajieHTHast HEMOIApHAst bubmuorexa [JOK

61 XUMHAYECKAS CBA3b. https://m.edsoo.ru/7f41837¢c
CreneHp OKHUCIEHNS bubmmorexa [IOK

62 ' https://m.edsoo.ru/7f41837¢c
OKHCITUTETBHO- bubmuorexa [JOK

63 BOCCTAHOBUTEILHBIC PEAKIINH. https://m.edsoo.ru/7f41837¢c
OKHCIIUTEIN U BOCCTAHOBUTENH bubmorexa LIOK

64 ' https://m.edso0.ru/7f41837¢
Koutponbnas pabora Ned 1o teme bubmmoreka [JOK

65 «Ctpoenue atoma. XuMudeckas https://m.edso0.ru/7f41837c
CBSI3bY.
OG600IIEHHE U CHCTEMATH3ALIUS bubmuorexa [JOK

66 3HAHMIA. https://m.edso0.ru/7f41837¢c
TectupoBanue a1s

67

MPOMEKYTOUHOU aTTeCTAIUH.

68

O000111eH1E U CHCTEMATU3ALUA
3HAHUH.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny
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OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE 9 KIIACC

Koan4yecTBo 4acoB

Ne DJIeKTpOHHbIe HU(pPOBbIE
HaumeHnoBaHue pa3aejioB H TeMa ypoKa KOHTpOJIbeIe HpaKTI/I‘IeCKI/Ie
n/n Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pasznea 1. BenecTBO U XUMHYECKHE PeaKIUU 17 2 1
IIepnonnueckuii 3akoH. [lepuonnueckas
1 crucTemMa XMMU4YeCcKux anemMeHToB /1. U 1 bubmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menpeneesa.
3aKOHOMEPHOCTU B U3MEHEHUU CBONCTB
2 XUMHUYECKHX AJICMCHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOIOB.

3 Knaccudukanms 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHWYECKUX BELIECTB. https://m.edsoo.ru/00adb7e2

4 Busl XuMHU4uecKkou CBS3U U TUITBI 1 bubmuoreka [{OK
KPUCTALUIMYECKUX PEMIETOK. https://m.edsoo.ru/00adbac6
Bxonnas konTposibHas pabota Nel mo Teme

5 «IloBTOpenue u yriay0aeHue 3SHaHUI 1 1 bubmorexa [IOK

P TR https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3zeioB Kypca 8 Kiaccay.

6 Knaccudukanmst XuMHUUeCKUX peakIui mo 1 bubmuotexa [JOK
pa3IMYHBIM IPU3HAKAM. https://m.edsoo.ru/00adbch0
IToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIIvu.

7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTEHHBIX 1 bubmmorexa [JOK

p https://m.edsoo.ru/00adbe9a
peaKIusX.
[ToHsATHE O XUMUYECKOM PAaBHOBECHH.

8 @DakTOpPHI, BIUSAIONINE HA CKOPOCTh 1 bubmunoreka LIOK
XUMHYECKOW PEaKIUU U MOJ0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI.

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu. https://m.edsoo.ru/00adcade

N but6mmoreka [IOK

10 Teopus 27IEKTPOIIUTUYECKON JUCCOLUALIUH. 1

https://m.edsoo.ru/00adcd68
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CunbHbIe U cllabble 3JIEKTPOITUTHI.

11 HNouHbIe YpaBHEHUS pPeaAKIII 1 bubnmorexa LOK
yp PeAKIUH. https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUN
12 B CBETE MIPENCTABIEHUNA 00 1 bubmmorexa LOK
peAt _ https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYCCKON TUCCOLIUAITNH.
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOJIMTHUECKON 1 bubnnorexa [IOK
e p https://m.edsoo.ru/00add8b2
JIUCCOLAALAH.
. bubnuoreka [{OK
14 Honstrue o ruaponuse conei. 1 https://m.edsoo.ru/00add9d4
bubmunoreka LIOK
15 00600 . 1
ODIICHHC I CHCTCMATH3AIIA SHAHIH https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1 «Pemenue bubnmoreka [JOK
16 1
3KCTIEPUMEHTAIIBHBIX 33/1a9. https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme
17 «DNEKTPOIIUTUYECKAS TUCCOIIHAIIHS 1 bubnnorexa [IOK
p A HHATI https://m.edsoo.ru/00addecO
XVWMUYECKUE PEAKIIMH B PACTBOPAX).
18 OO01mas xapakTepuCTHKA TaJIOT€HOB. 1 bu6nuoreka [IOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0PA. https://m.edsoo.ru/00addfe2
Pa3znea 2. Hemeranisl 1 UX coeqHHEHUS 25
Xnoposogopon. ConsHas KUCJIOTa,
19 XI/IMII/)IquIi[HS CﬂOﬁCTBa HOJIyYECHUE 1 Bubmiorexa IOK
’ v ’ https://m.edsoo.ru/00ade104
[IPUMEHECHUE.
[IpakTrueckas padota Ne 2 o Teme
20 «[Tonyuenme CONIHON KUCIOTEI, H3YUECHUE €6 1 bubmmorexa [OK
. v » 13YH https://m.edso00.ru/00ade348
CBOICTBY.
Berurcnenus mo ypaBHEHUSIM XHMHYCCKHUX
21 €aKIIMH, ECIIM OMH U3 PEarcHTOB JIaH B 1 bubmmorexa LOK
PeaKIH, a p a https://m.edsoo.ru/00ade488
N30BITKE.
99 OO61mas xapakTepucTrka 31emMeHToB VIA- 1 bubmmoreka [JOK

TPYMIIBL.

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(UKALIUY CEPHI.

23 Haxoxnaenwne cepbl 1 € COeTMHEHUN B Bubmmorexa [IOK
A p f[ https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOHCTBA CEPHI.
CepoBoaopoj, cTpoeHue, (Pu3ndecKue u bu6nuoreka [IOK

24 .

XUMHYECKHE CBOWCTBA. https://m.edsoo.ru/00ade802

o5 Oxcunet cepol. CepHas KUCIOTa, GU3HUECKUE bubnmoreka [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHHE. https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKIInH, JIeKAIINE B OCHOBE

26 IPOMBIIIJICHHOTO CII0C00a MOTyYeHHS Bu6muotexa [JOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpelibl COEAUHEHUSMH CEPBL.

97 Beruucnenue MaccoBoil JJOIU BhIXOJ1a bubmuorexa [JOK
IIPOJYKTA PEAKLIUHU. https://m.edsoo.ru/00adec8a
OO0mas XxapakTepucTUKa 3JIeMeHTOB V A-

28 rpynnsl. A30T, pacipoCTpaHEHUE B PUPOJIE bubmmorexa LIOK

PYIIIBL » Pactpoctp . PHpOE, https://m.edsoo.ru/00adeea6
(du3nvecKrue U XUMHYECKHE CBOWCTBA.

29 AmMMHaK, ero pu3nvYeckue 1 XUMHYECKUEe Bu6muotexa [JOK
CBOICTBA, MOJIyYCHUE U IPUMEHEHUE. https://m.edso0.ru/00adf004
[IpakTuueckas padora Ne 3 o reme

30 «ITonydyenre aMmmmuaka, U3y4yeHue ero Bubmmorexa [IOK

. o » M3YH https://m.eds00.ru/00adf180
CBOMCTBY.

31 A3oTHas KucioTa, e€ Gu3ndecKue u bu6nuoreka [IOK
XHMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS

39 B KaUECTBE MUHEPAJIbHBIX YA0OpEHUH. bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH https://m.edsoo.ru/00adf518
Cpebl COSTMHEHUSIMH a30Ta.
®dochop. Okcun dpocdopa (V) u pochopras

33 KHUCJIOTa, PU3HYECKUE M XUMHUECKHE bubmorexa [JOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOJTyYCHHE.
34 Hcnonb3oBanue hocdaToB B KauecTBE bu6nuoreka [IOK

MHUHEpaJIbHBIX YI00peHHiA. 3arpsi3HeHne

https://m.edsoo.ru/00adfc20
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IpUPOIHOH cpenbl hocdaramu.

VYrnepoa, pacipocTpaHeHHE B IPUPOJE, bubmmoreka [JOK
35 . 1
bu3MYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpu3ndeckue u
36 XHMUYCCKHE CBOMCTBA. DKOJIOTNYCCKHUE 1 bubmunoreka LIOK
npo0JIeMbl, CBS3aHHBIE C OKCUAOM YIJIepoa https://m.edsoo.ru/00adfebe
(V).
bubmunoreka LIOK
37 YronbHas KUCIOTA U €€ COJIN. 1
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
38 "TTomydeHune yrieKuciioro ra3a 1 bubmorexa HOK
. . ' . https://m.edso0.ru/00ae027e
KauectBennas peakiys Ha kKapOOHAT-HOH".
39 [lepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX 1 bu6nuorexa [IOK
BEIIECTBAX KAK O COCAUHEHUSX YIIIEPOAA. https://m.edsoo.ru/00ae054e
but6mmoreka [IOK
40 Kpemuuii u ero coeuHeHUSI. 1
P s https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 bu6nuoreka [IOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCITUHEHUS».
Kontponbnas padota Ne3 no teme
42 «Baxuelmme HeMeTauIbl U UX 1 bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS.
Pasznea 3. Merajliibl M X COeIHUHEHHUS 20
OO01mast xapakTepuCTHKa XUMUIECKUX
43 3JIEMEHTOB — METAJUIOB. MeTtanyeckas 1 bubnuoteka [JOK
CBSI3b U METAJIINYECKask KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pewérka. Pu3nyecKue CBOMCTBA METAJLIIOB.
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DNIEKTPOXUMUYECKUHN PsiJT HATIPSOKCHUH 1 bubmorexa [TOK
P pAR P https://m.edsoo.ru/00ae1156
METaJlJIOB.
45 OO6mme cnocoObI MOTYyYEHUS METAIIJIOB. 1 but6mmoreka [IOK
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CnnaBel. Beruncnenus no ypaBHEHUAM
XUMUYECKUX PEaKLUH, €CIIU OJIUH U3
peareHTOB COAEPIKUT IIPUMECH.

https://m.edso0.ru/00ae1156

46 [TonsTHE O KOPPO3UHN METAIIOB. bubmmorexa LHOK
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 [lenorHEie METAMTEL https://m.edso;I ru/00ael4b2

48 OKcuabl U THAPOKCUJIBI HATPUS U KAJIHSL. bubnnorexa [IOK
https://m.edsoo.ru/00ae14b2

49 [[lemouHO3eMeTbHBIC METAIIBI — KAJIbIHK 1 bubmuoreka [{OK

Mar"uu. https://m.edsoo0.ru/00ae15e8

50 Baxxueiiime coeTUHEHUS KAJIbIUA. bubmmorexa [OK
https://m.edsoo0.ru/00ae15e8

51 O0001IcHNE U CHCTEMAaTH3alMs 3HAHUI.

. . but6mmoreka [IOK
52 JKécTtkocTh BOJIBI M CIOCOOBI €€ YCTpaHEHHUS. https://m.e dsocE.Iru 100261886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTEL BOIBI M METOEI €€ bubmmorexa LOK
" https://m.edso00.ru/00aelae8
ycTpaHeHus'".
. but6mmoreka [IOK
>4 AJIOMHHHI. https://m.edsoé.I ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubmmoreka [JOK
TUJPOKCHIA. https://m.edsoo.ru/00aelc64
bubmunoreka LIOK

>0 Keneso. https://m.edso<])_.[ ru/00ae1d86

57 Oxkcuapl, Tuapokcuasl u conu xenesa (1) u bubmuoreka [{OK

xenesa (11). https://m.edsoo.ru/00ae35e6

58 O06o001IeHre U cucTeMaTr3aIusl 3HaHUH.

[TpakTnueckas padota Ne 7. Pemenue
59 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexa [IOK
«BaxxHelme MeTaTbl ¥ X COSIUHEHUS. https://m.eds00.0u/00ae3ded
60 Boruncnenus no ypaBHEHUSIM XUMHUYECKHUX Bu6muotexa [JOK
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pEaKLHii, €CIIM OJIUH U3 PEATCHTOB JaH B
U30BITKE WU COJEPIKUT MPUMECH.
Bruucienns MaccoBot 10U BLIXOIA

https://m.edso0.ru/00ae1750

MPOJYKTA PEAKIUH.
N but6mmoreka [IOK
61 O0001IIeHNE U CUCTEMATU3ALNS 3HAHU. 1 https://m.edsoo.ru/00adback
KonTtponsHas padora Ne4 o reme bu6nuorexa [IOK
62 . 1
«Baxuelme MeTaIbl U KX COCIUHEHUS. https://m.edsoo.ru/00adbac6
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa 6
63 BemiectBa u maTepuanbl B HOBCEAHEBHOM 1 bubmmoreka [JOK
JKU3HU YEIT0BEKA. https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh 1 bu6nuoreka [IOK
CpEBL. https://m.eds00.ru/00ae4270
65 Ponp xmMuu B pelIeHnH SKOJIOTHYECKUX 1 bubmmoreka [JOK
npoOJem. https://m.edsoo.ru/00ae4270
. bubnuoreka [{OK
66 O0001IeHNEe U cCUCTEMATU3ALNS 3HAHUI. 1 https://m.edso0.ru/00ae0d0a
. bubmuoreka [{OK
67 O00011eHre U cUCTEMATU3ALMs 3HAHUN 1 https://m.edsoo.ru/00adb33c
. but6mmoreka [IOK
68 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN 1 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Xumus. 8-9 knacc/I"abpuensa O.C., OctpoymoB N.I'., Aknronepuoe o6mectBo «M3natenbetBo «IIpocBemnieHue;

METOAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Xumus. [lutakTnyeckuii Mmarepuaill.

U D®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru/subject/29/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHME

CnpaBoyHbIEe TaOTUITBI

OBOPYJTOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHbBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIUN

MynbTUMEAUINHBINA TPOSKTOP
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