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1. ITACITIOPT ITPOI'PAMMBI ITPEJIMETA
«XHUMMUSA»

1.1. O6a1acTh npuMeHeHUs1 padoyeil MPOrpaMmbl

[Iporpamma npenmera « XuMuUsD» SIBISETCA YaCThIO OCHOBHOM MpodeccuoHanbHOU
0o0pa30oBaTeNbHON MPOTPaMMbI CPeIHEro MpPOoQEeCcCHOHATLHOTO 00pa3oBaHUs B
coorBercTBUM ¢ PI'OC mno cnemuansHocTH 53.02.03 «MHCTpyMEHTAIBHOE
WCIIOJIHUTENHCTBOY (110 BUJAM UHCTPYMEHTOB).

1.2. Mecto npeamMera B CTPYKType OCHOBHOW mnpogecCHOHAIbHOMI
o0pa3oBaTeIbHOM NMPOTrPAMMBI:

[Ipeamer «XuMHs» OTHOCUTCA K 00IIE00pa3oBaTEIbHOMY Yy4e€OHOMY LHKIY,
peanuzyroniero @I'OC ocHoBHOTro 00111eT0 0OOpa30BaHUs.

[IpeameTHas obnacTs «EcTecTBEHHOHAaYUYHbIE TPEIMETHI

[Ipenmer «Xumus»

1.3. Hean u 3agaum mpeaMera — TPeOOBAHUSL K Pe3yJbTaTaM OCBOCHHS
npeaMera:

B pe3ysabTrare H3yuyeHHs MpeIMeTa PeHIaloTCs CJeAyonue 3a1a9u:

— (QopMmupoBaHUE HHTEIUICKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh  OOy4YeHUsI Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
OOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEILHON [EATeIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecriedyeHne yCa0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO O0yJarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, TMO3HAHHWS M CaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIUMI), UMEIONIUX YHUBEpPCAJIbHOE 3HAUYEHUE s
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLCHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCHOJIb3ysl 3HAHWUS M OIbBIT, MOJTYYECHHbIC NMPU HU3yYCHUU
XUMUHU, TPUMEHSATh WX TPHU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYZIOBOU IE€ATENBHOCTH;

— ¢opmupoBaHHe y OOy4YaOIIMXCA TYMAaHUCTHYECKUX OTHOIICHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKHU
[€JIECO00Pa3HOTO TOBENCHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOLHOU CPEBIL;



— pa3BUTHE MOTHBAIMUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSA OOIICYETIOBEUECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(HIIS M HANPABIEHHOCTH AATbHEHIIETO
oOy4JeHwUs.

IIpeamer  «XuMHUs»  TOTOBUT K  (POPMHPOBAHUI0O  OOIIMX H
npodeccuoHAIbHbIX KOMIIETEHIIUI:
OK 2. Opranu3oBbiBaTh COOCTBEHHYIO J€ATEIBHOCTH, OIpPENETSATh METOAbl U
CI0COOBI BBITIOJIHEHUST TIPO(ECCHOHATBHBIX 33/1a4, OLEHUBATh X 3((HEKTUBHOCTH
U Ka4eCTBO.
OK 4. OcymiecTBisTh MOKUCK, aHAU3 U OLEHKY MH(QOpPMAINH, HEOOXOIUMOM ISt
MOCTAHOBKA M pEIIeHUs NPOQPECCHOHANBHBIX 3a7a4, MNPO(ECCHOHATHLHOTO U
JMYHOCTHOTO Pa3BUTHSL.
OK 8. CaMOCTOATENBHO ONPEAENATh 33Jaul NPO(HECCUOHATBHOTO U JIMYHOCTHOTO
pa3BUTHUSA, 3aHUMAThCS CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBAThH MOBBIIICHHUE

KBaJTU(DUKALIAH.
OK 10. Hcnonb3oBaTh B MNPOPECCHOHAIBHONU JEATEIBHOCTH JIMYHOCTHBIE,
MEKIIPEIMETHBIE, peAMETHbIE pe3yJbTaThl OCBOEHUS OCHOBHOM

o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30oBaHUI.
1.4 TlosicHUTeIbHAS 3alIUCKA.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, IPEACTABICHHbBIX
B ®I'OC OO0, a Takxke Ha OCHOBE ¢enaepalibHOM padoyell mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUU MPENoAaBaHusl y4eOHOTO npeamera « XuMushH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuM na€T MPEACTABICHUE O MENAX, OOIed cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PA3BUTUA OOYYAIOUIUXCS CPEACTBAMU Y4e€OHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET pPaCIpENEeIeHUe €ro Mo Kilaccam MW CTPYKTYPUPOBAaHUE 10
pazzmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHH C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEeOOBAHUM K
pe3yJsibTatamM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH U3yueHUsl TIpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEITLHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IeP KAHUS.



3HaHWE XWMHH CIY)KHUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM EIMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (opMUpPYEMbIE XHMHUEH NPENCTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUCCKOM,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IpaBOOXPaHEHUSI.

N3yueHune Xxumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHUpOBaHWE MBINUICHUS U TBOPYECKHX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITEeIBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHOMN ESITEIIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XMMHUHM OOECHEUYMBAIOTCA CIELH(PUKON
collepkaHusi  yd4eOHOTO  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormuecKu
aJIanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha OMPeeIEHHOM dTare ¢
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHUM XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMHUYECKON
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl M0 TPHUHITUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpenctaBieHUd 00 AIEKTPOTUTHYECKOW JTUCCOIMAIIMU BEIIECTB B
pacTBopax.



Teopernyeckue 3HAHUS PAaCCMATPUBAKOTCS HA OCHOBE AMIIMPHUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHSL K JpYyromy, BBINOJNHAS (YHKUUU OOBSICHEHHS W INPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEH ITPAKTUYECKOIO IMPUMEHEHUS U IOJYyYCHHUS
U3Yy4aeMbIX BELLECTB.

OcBoeHHME TpOrpaMMbl O XHMHUH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEICTABIICHNS] O XMMHUYECKOM COCTABISIOIIECH HayYHON KApPTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAy4YHOMY 3HAHHUIO H
METOJAaM IIO3HAaHWs B Hayke. VM3yueHune XMMHM NPOUCXOOUT C IPUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEOHBIX MpeaAMeToB: «OKpyXKalolmuil MuUpy,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHWH XUMHUU MPOUCXOIUT (OPMUPOBAHME 3HAHUH OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHUUECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBIL.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, fA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX PEAKUUH, B (HOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHHUM U
UX TPUMEHEHWHM B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHus C BELIeCTBAaMH B
IIOBCETHEBHOM KU3HH.



2. CTPYKTYPA U COAEP’) KAHUE IIPEJMETA
«XHUMMUS»

2.1. O0bem npeaMeTa U BUABI Y4eOHOI padoThI

Bua yuyeO6Hoii padoThl Oovem uacoe
MakcuManbHasi yueOHasi HArpy3ka (Bcero) 86
OQo0s13aTeIbHAN ayAUTOPHAA y4eOHAasl HAarpy3Ka (Bcero) 68
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) 18

IIpomesicymounas ammecmayus 8 popme KOHMpOIbHO20 YpoKa 8 8-9 KI.

2.2 COAEP/)KAHUE OBYUYEHMUSI

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DuU3nMUecKUe CBOWCTBA BEMIECTB. ArpEeraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelllecTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAass aTOMHas Macca.
OTHOcuUTENnbHAsT MOJIEKYJIsIpHAasE Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eIUHUI] BemiectBa. Pacuérer mo dopmynam
XUMHYECKUX COCTUHEHUM.

du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHEeHHs. Knaccudukarus
XUMHUYECKUX PeaAKIUi (COeTMHEHNs, Pa3I0KEeHUs, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYI0H, MpaBuiIaMu paboThl B TaOOpaTOpUU H
npuéMaMu 0o0palleHus ¢ JJabopaTOpHBIM 000PYI0BAaHUEM, U3YYCHUE U OMKMCAHUE
¢bu3nYecKkux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busznueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, pAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAlMsI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM IIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUH, HAOII0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuil (pa3joKeHHue caxapa,
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B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapwuisi, pa3iokKeHHe T'HIPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOJCHCTBHE kelie3a ¢ pacTBopoM coyi meau (11),
U3y4YeHHUE CIOCOOOB PAa3JICJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTHWLISAIUA, XpoMaTorpadus, mpoBeJeHUE OUYUCTKH MOBapEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  IPOBEACHHS  OMbITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiuue npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3neMeHT U MpocToe
BemecTBo. HaxoxaeHwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakiuu ropeHus). Oxcunabl. I[lpumenenune kucnopoaa. CrocoObl
MOJIYYeHHUs] KUCIopoda B JabopaTOpuud W TPOMBINUIEHHOCTUH. KpyroBopor
Kucaoposa B mpupoje. O30H — aJIoTpoIHas MOIU(UKALNS KHUCIOPO/a.

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojip M METAaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(ppekTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopox — asnemMeHT M mpocTtoe BelecTtBo. HaxoskaeHue Bomopona B
npupone, (uU3MUEeCKUe M XHUMHUYECKHE CBOICTBA, IPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl N0 XUMUUECKUM YPaBHCHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputelib. PacTBOpHI.
HacelllieHHbIE M HEHACBILIEHHBIE PAcTBOpbl. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BElIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpupoZie U B )KU3HU 4YeloBeKa. KpyroBopoT Boabl B IPUPOIE.
3arps3HeHHe NPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranudeckux coenuHeHui. Oxcunbl. Kiaccuduxanuys
OKCHUJIOB:  cosieoOpa3yromiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
cBOMCTBA OKCHUOB. [lorydeHrne okCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknarypa ocHoBaHui. PuU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenkinarypa kuciot. dusndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOocTM MetajuioB H. H. bekerosa.
[lonyuyeHue KHUCIIOT.

Comu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:



Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, MOJyUYECHHE,
coOupaHue, paclo3HaBaHWE W UW3YYCHHE CBOMCTB KHCIOpOJa, HaOI0eHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oOpa3laMu OKCUIOB U
ONHMCAHWE WX CBOWCTB, MOJYYEHUE, COOMpaHHE, PACHO3HABAHUE M HW3YUYEHUE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM menu (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOMIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
UCCIIEJIOBaHNE 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX  KJIAcCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumopeiictBus okcuga menu (Il) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
HKCHEPUMEHTAJIBHBIX 33/lad MO0 TeMe «BakHelllne KiIacchl HEOPraHUYECKHUX
COCIMUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKH KIACCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepunoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. Ouznyeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUSI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepuoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbId U
IpaKIaHUH.
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Xumuueckass cBs3b. KoBasieHTHas (MOJisIpHAsT W HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3LoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiiiy pas3ioKeHUs, COSTUHEHUS).

Mestcnpeomemmnuie ceasu

Peanmnsannss MeXNpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
IIOHATUH, TAK U MOHATUM, SIBJISIOLIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATUSA: HAy4YHbIH (pakT, rUIOTE3a, TEOpUs,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(pukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
WU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
ITOJIE3HBIE NCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMH4YecKasi peakuus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUONOB, Kalaus, KaldbLUusi M HX
COCIMHEHUNM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B Ilepumomnueckoit
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COECIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUUYECKUX BELIECTB.

Krnaccudukanms XuMUYeckux peakuuii mo pa3audyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYAaCTBYIOIIMX B pEaKIMH BEHIECTB, MO TeIIOBOMY 3(deKkTy, 1o

11



W3MEHEHUIO CTETICHEW OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[lonarne o ckopocTH XUMHUYecKoW peakiuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XHUMHUYECKUX peakinusiX. [[OHSITHE 0 TOMOTE€HHBIX M TeTEPOTECHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHUYECKOM pEaKIUMd MU TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTENBPHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocTaBieHue  ypaBHEHUI

OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HCHOJIb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, aHnoHbl. MeXaHu3M OUCCOLMAllMM BEIIECTB C PAa3IMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKuii HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOICTBA KHUCIOT,
OCHOBAaHMM U CcOJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECCKOM
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HEMETaUoB (rpaduta M anmasa), CIOKHBIX BEIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peaKinu
OT BO3JECUCTBHUSL PaA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3MOXXHO  HCMOJB30BAHHE BUJEO MaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX —~ MPU3HAKU  TPOTEKAHMS]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu passIoKEHHUs, COCMHEHUS), paclo3HABaHUE HEOPraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtajuibl 1 UX COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KucCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMEHEHHUe. [lelicTBue
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XJIOpa M XJOPOBOJOPOAA HA OPraHU3M YeJOBeKa. BaxHeumme Xaopuabl U UX
HAX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (HU3MUECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIJIOTPONHbIE MOAU(DUKAIINN KUCIOPOia
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMUYECKHE CBOMcTBa (oOlmue Kak
NpEeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XUMHUYECKUE pEaKInu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cyiabdaT-uoH. HaxoxneHue ceppl U €€ COCOUHEHHH B MpHpoae. XUMHYECKOE
3arpsiI3HEHUE OKpPYXKaroIled Cpellbl COEIMHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHBIC CTEMCHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiicrsa. Kpyroopor a3ora B npupone. AMMuax, ero
¢uznyecKkue U XMMHUUYECKUE CBOMCTBA, OJyyeHre U npuMeHeHnue. Conn aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, QU3NYECKUe U XUMHUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U CHenu(puyecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyecTBE MHUHEPaIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKpYXKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3Ayxa, MOYBbI M BoAoEMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, uU3MUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Gu3MIecKre U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KaueCcTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mas xapakrtepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCICHHWS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaMKu, pacrupoCcTpaHeHWe B TpUPOAE, (HU3MUECKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6iusa. Kpyrosopot yriepoaa B mpupojge. OKCuabl yriaeposa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACWCTBHE Ha >KUBbIE OPTraHU3MBI,
MOJlydeHUE W TMPUMEHEHHE. DKOJOTHMYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XHUMHYECKHUE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.
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[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: JKUpaX, OCNKax, yriieBoJax — U X
poJii B KM3HM 4YeloBeka. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHEeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B TIPOMBIIIJIEHHOCTU. BaxkHeline CTpOUTENIbHbIE MaTepHUallbl: KE€paMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3lO0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TPOTEKAHMsI, OIBITHI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMud XJOPUAOB (TaJOTr€HHUIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHOM peaKIuu Ha cylbdar-
MOH U HaOJIOJICHWE MpU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE€ ¢ M3YYCHHE CBOWCTB aMMHaKa, MPOBEIACHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX [IPOTEKaHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXXHO ~ HCIIOJB30BAaHHE  BHUAEOMATEPHUAJIOB), U3ydeHue  Mojelen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MojydeHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaiibl 1 MX COeIMHEHUS
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OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHus B llepmomgmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MeHnneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HaIpspDKeHU MeTauioB. OU3NYecKne U XMMHUYECKHE CBOMCTBa MeTaiioB. OOmue
crocoObl mMmoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTambl: MOJNOXKEHHE B [lepronueckoil CUCTEME XUMHUUYECKUX
sanemeHToB . 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TMAPOKCUIBl HaTpusi M Kanus. lIpumMeHeHue IIeOYHBIX METAUIOB M HX
COCIMHEHUM.

[[lenoyno3emenbHble METaIbl MarHuii MW KalblMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. MI. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B mpupojae. Gusndeckne 1 XUMHUYECKUE CBOMCTBA MarHUs
U KanblMs. Baxkueilmmue coenuHeHUs KanblMs (OKCUA, THIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJFOMUHUN: TIOJ10keHUE B [leproinueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHUE CBOICTBa amtoMUHUsA. AMpOTEpHbIE CBOMCTBA OKCUIA U THJIPOKCHIA
AIIFOMUHUS.

Keneso: nmonmoxenue B [leppoanyeckon CUCTEME XUMUYECKHUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYECHHE  PpE3YyJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbLIUS W HaTpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHUAIIOB),
WCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHMS JKEIEe3a B KHUCIOPOIE
(BO3MOXXKHO ~ HCIOJNB30BAaHHWE  BHUJIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLMs, aJlOMHUHHUS, [IUHKA, Keye3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE U OMMCAHKE MPOLIECCOB OKPAIIMBAHMUS
IUITAMEHUM WOHAMHM HaTpusl, Kaausd M Kanbluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHAA aTIOMUHUS
Y TUAPOKCUJIA LIMHKA, PELIEHUE IKCTIEPUMEHTABHBIX 3a/1a4 10 TeMe «Baxknenue
METAJUJIbl U KX COCIUHEHHUSD.
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XHMUA M OKpY:KaloUias cpeaa

BemecTtBa m marepuansl B IIOBCEAHEBHOW JXU3HM YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHMUECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUYECKUX 0XKOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas J0mycTHMast
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons xuMun B pemieHnn 3KOJ0rnyecKux
po0JieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmnuoie céazu

Peanuzanus MeXIpeAMETHBIX CBS3€M NP HM3yYCHMH XUMUM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMH JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KiIaccu(puKaluusa, NEpUOJAUYHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUNA 3apsi, HPOBOIHUKH,
NOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
peméTka, CIuiaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOILIMBO, BOJAHBIE PECYPCHI.
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2.3 INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIlEcCam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIn4HOCTHBIE = pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMSI:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITENBbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABAaTEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHONM palboThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU
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JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIE€HHOCTH M YPOBHSA OOYy4YE€HUsS B
JIaTbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTOsI, HAPKOTUKOB, KypEeHHSI),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U PE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBbHON AEATENbHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh a1alTHPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE LICHHOCTU 3JI0POBOI0 U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPElOu, IS MOBBILIECHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, M YHUBEpPCAJIbHBIC YIeOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHS HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBILIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()AKTOB M SBJICHU, BEIOUPATh OCHOBAHHS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATH B TPOIECCEe TNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEeMEHTa), XuUMUYeckas QopMmylia U ypaBHEHHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbI M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONMpPEIeIEHHOTO THUIIa, TPUOOPETEHUE OMNBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEI0KEHHOH 3a/1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
1a60paTopHOI pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH NP PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yJIbTaTOB IO OCBOCHHIO 005A3aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI

20



NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHPETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JIOJIsI XUMUYECKOTO dJIEMEHTA B COCTMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0OBOK A((EKT peakuuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMMHUYECKMX TOHSATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHMHYECKHX diemeHToB J[. .
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIy M COCTaBY YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEeHHs] CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXe IMpaBuUjiaM OOpalIeHusl C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IMICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraenH, METUIOPAHXK U IPYTHUE).

K xoniy oOyueHus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

pPACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHN: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0KHOE BEIIECTBO, BAJIICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlnsi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOIMALINS, pPEaKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, oOOpaTuMble U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, MPeaeabHO JOIMyCTUMast
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobodyHas
noarpymnmna (b-rpymnma)», manble u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiesieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJISAITh YPaBHEHUS DJIEKTPOIUTHYECKONW JTUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX — PEAKITHIA
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONI0JaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICTUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN ).

24



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmmuecTBo | JieKTpOHHBIE
Ne HauMeHoBaHue pa3/ie/ioB U 4acos (undposrbie)
n/m | TeM MPOrpaMmbl oOpa3oBarejibHbIE
pecypchl
1. BBenenune 2 Bbu6muorexa LIOK
https://m.edsoo.ru/7f41837¢
2. ATOMBI XUMUYECKHUX DIIEMEHTOB | 5 bubnnorexa LOK
https://m.edso0.ru/7f41837¢
3. [IpocTrie BemecTBa 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
4, CoequHeHNsT XUMUYECKUX 7 bubnuoteka [IOK
3JIeMEHTOB https://m.edsoo.ru/7f41837¢
5. N3meHenus, mpoucxoasue ¢ 6 bubnuoreka [IOK
BellleCTBaMU https://m.edsoo.ru/7f41837¢c
6. [Mpaktukym 1. «IIpocretimme 3 Bu6muorexa [JOK
OIlEPALNH C BEIIECTBOM. https://m.edso0.ru/7f41837c
7. PactBopenue. PactBopbl. 8 bubimorexa [IOK
CBOIiCTBA PAaCTBOPOB https://m.edso0.ru/7f41837¢
3JICKTPOJIUTOB
8. «CBolicTBa paCTBOPOB 1 bubnuoreka [IOK
JIEKTPOIIHTOBY https://m.edsoo.ru/7f41837¢c
9. [ToBTOpEHUE 1 bubnuorexa [JOK
https://m.edso0.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB 36
Pabotsl 1 2 3 4 3aron
YETBEPTh | YETBEPTh | YETBEPTH | YETBEPTH
Koutponbsusie |1 1 1 1 4
[IpakTruueckue 3 3
9 KJIACC

| Ne \ HauMeHOBaHMe pa3/ie/ioB U

\Kmmqecnso \ DJIEKTPOHHBbIE
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

n/m | TeM MporpamMmsl 4acoB (un¢posrbie)
oOpa3oBarejibHbIE
pecypchbl

1. BBenenune 6 Bbu6muorexa LIOK
https://m.edso0.ru/7f41837c
2. MeTtanisl 9 bu6nuoreka [JOK
https://m.edso0.ru/7f41837c
3. HemeTannsl 13 Bubmmoreka [JOK
https://m.edsoo0.ru/7f41837c
4, XUMUS U )KU3Hb 1 Bubmmoreka [JOK
https://m.edso0.ru/7f41837c
5. O06o011eHNE 3HaHMI 3a KypC 5 Bu6nuorexa LIOK
OCHOBHOH IIKOJIBI https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB 34
PaboTsl 1 2 4eTBepTh | 3 4eTBEpPTh | 4 4ETBEPTH | 3a TOX
YETBEPTh
Koutponbubie |1 1 1 1 4
[Tpaktiueckune |1 3 1 - 5
IHOYPOYHOE IINTAHUPOBAHUE
8 KIIACC
No | Conepxanue Konuy | JlaTs
€CTBO | MPOBEACHUS
(Paznen, rema)
4acoB
Ilna | pakr
H
Beenenue (24.)
1\1 | Broausiii uactpyktax mo Th. IIpeamer xumumu. 1
Bemectna. [IpeBpamienne Bemects. Poinb xumuu B
KU3ZHHU.
2\2 | 3Haku XMMUYECKUX 31eMeHTOB. [lepuonuyieckas 1
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

CHCTEMa XMMHUYECKHUX 3y1eMeHTOB J[.J1.Mennaeneena.
Xumuaeckue Ghopmynbl. OTHOCUTENIbHAS aTOMHAS 1
MOJICKYJISIpHBIE Macchl. MaccoBas 10151 2JIEMEHTA B
COCIUHCHUM.

Tema 1. ATOMBI XUMHUYECKHUX AJIEMEHTOB (5 4.)

1\3 | OcHOBHBIE CBEJICHHS O CTPOCHUH aToMa. M30TorIbI.
CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB
sneMeHTOB Ne 1 - Ne 20 B Tabnaume JI.1.
Menpeneena.

2\4 | Meraumnueckre ¥ HEMETAJUIMIECKHE CBOMCTBA
371€MEHTOB. VI3MEeHEeHNne CBOWCTB 110 IpyniiaM 1
nepuogaM. DJIEKTPOOTPUIIATEIbHOCTh. Bub
XAMHUYECKOM CBSI3H.

3\5 | O6oOIIeHHE U CUCTEMATH3AIHS 3HAHHIA 110 TeMe
«ATOMBI XUMHUYECKHX 3JIEMEHTOBY. [loaroToBka K
KOHTPOJIBLHOM paboTe.

4\6 | KontposabHas pabota Ne 1 1o Teme « ATOMBI
XUMUYECKUX DJIEMEHTOB

5\7 | Ananu3 xoHTpOIBHOI paboThl Nel. PaboTa Hax
OIIMOKaAMH.

Tema 2. IIpocTsie BemiecTBa (3 4.)

1\8 | [IpocTeie BemlecTBa — METAJIIBI 1 HEMETAJLTHI.
Annorponus.

2\9 | KoiudgecTBo BelecTBa. MosisipHas Macca.
3akoH ABorajpo. MospHbIil 00BEM T'a30B.

3\10 | Vpok-ynpaxuenue. O000IIEHNE U CHCTEMaTH3AIIHS

3HaHu no teMme «lIpocteie BemecTBay. Pemienue
pacUeTHBIX 3a]1a4 ¢ UCTIOJIb30BAHUEM MTOHSITUHI
«KOJMYECTBO BEILIECTBA», «MOJISIPHBIN 00BEMY,
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«MOJIIpHAst MacCay, «IIOCTOsIHHAA ABoraz[po».

Tema 3. CoeTMHEHUSI XUMUYECKUX 3JIEMEHTOB (7 4.)

1\11

Crenenp okuciieHrss. OCHOBbI HOMEHKIATYPbI

CBoiicTBa, MOTyUYCHHUE.

OouHapHbIX coequHennil. Oxkcuapl. HoMeHnknarypa.

2/12

OcHoBanusi. Homenknatypa. CBolicTBa,
HOJy4YEeHHUE.

3/13

Kucnortsl. Homenknarypa. CBOMCTBa, MOTyYEHHE.
Conu Kak MpOU3BOJAHBIE KHCIOT U OCHOBAaHU.

4/14

AMop(dHBIE ¥ KPUCTATUTMYECKUE BEIIECTRA.
YucTele BemiecTBa U cMecu. MaccoBas u
00BbeMHas 0JIS1 KOMIIOHEHTOB B CMECH.

5/15

PacuyeTsl, CBSI3aHHBI C TOHATHEM OIS,
O0o01enne U cucTeMaTH3aIys 3HaHUH 110 TeMe
«CoenrHEHNS] XUMAYECKHUX DJIEMEHTOB).
[ToaroToBKa K KOHTPOJIBHON paboTe MO TeMe
«CoenrHeHns] XUMAYECKHUX DJIEMEHTOB.

6/16

Kontponsnas padota Ne 2 o Teme «CoeuHeHHs
XUMHUYECKUX DIIEMEHTOB)).

7117

Pabora Han ommbkamMu. AHaIM3 KOHTPOJIBHOM
paboTh Ne 2.

Tema 4. I3meHeHus1, NpoUcxXoAsiue ¢ BemecTsaMu (6 4.)

1/18 | ®usudeckue U XUMHYECKHE sBICHU. Pa3nencHue
cMmecel. 3aKOH COXpaHEHHUsI MacChl BELIECTB.
XuMHUeCKHe ypaBHeHus1. PacueTsl 1o
XUMHUYECKUM YPABHEHUSIM.

2/19 | Peakuuu pasnoxenus. [loHsTHE O CKOPOCTH

XAMUYECKOU PEaKNM U Katanu3aTropax. Peakuuu
coennHeHus. Llenouku nepexoios.
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3/20 | Peakuuu 3amentenus. Psayg akruBHocTr Mmetaiuios. | 1
Peakiuu oomeHa. [IpaBuino beprome. Tunsl
XMMHYECKHX PEaKInii Ha MPUMEPE CBOHCTB BOJIBI.
[ToHsITHE O TUAPOIIH3E.

4/21 O00011eHNEe U CUCTEMATH3ALMS 3HAHUN 10 TEME 1
«V3MeHeHHUsI, TPOMCXOISIIHNE C BEIICCTBAMI.
[ToaroroBka Kk KOHTpOJBHOU padote Ne 3 o Teme
«VI3MeHeHus, MPOUCXOISIINE C BEIIECTBAMI.

5/22 | KoutponbHas padota Ne 3 mo teme «M3menenus, |1
TIPOUCXOISIINE C BEIIECTBAMM.

6/23 | Pabora Hax omnOKaMu. AHAIU3 KOHTPOJIBHOMN 1
paboTtsl Ne 3 o Teme «M3MeHeHus,
TIPOUCXOISIINE C BEIIECTBAMM.

Tema 5. Ilpaktukym 1. «IIpocreliiiie onepanuu ¢ BEmecTBOM». (3 4.)

1/24 | Tlpaktuueckas padora Nel «IIpaswna Th. [Ipuemsr | 1
oOpailieHus ¢ J1abopaTOPHBIM 000PYAOBAaHUEM U
HarpeBaTebHBIMU TPUOOpaAMUY.

2/25 | IIpaktuueckas padora Ne 2 «I[Ipusnaku 1
XUMHUYECKUX PEAKIIUI».

3/26 | [Ipaktuueckas padora Ne 3 «[IpuroToBieHue 1
pacTBopa caxapa u OIpe/esIeHUe ero MacCOBOM
TIOITN.

Tema 6. PactBopenue. PacTBopsl. CBOWCTBA paCTBOPOB AJIEKTPOJIUTOB (8 ).

1/27 | DnekTponutrudeckas auccoruanus. OCHOBHbBIC 1
MTOJIOKEHUS] TEOPUH DIIEKTPOTUTUUECKOM
nuccounanu. MoHHbIEe ypaBHEHUS.

2/28 | Kucnotsl, ux kinaccuukanus u cBoicTBa B ceete | 1
TOH.

3/29 | Okcuapl. Knaccudukaius 1 CBONWCTBA. 1
OcHoBaHus, UX Ki1accu(UKalus 1 CBOMCTBA B




ceere TO/I.

4/30 | Conm, ux KiaccupuKamms U CBOMCTBA B CBETE 1
TO.

5/31 | O6001eHNEe U CHCTEMATH3AIIHAS 3HAHUH 110 TEME 1
«PacTtBOpbI. CBOMCTBA 3IEKTPOIUTOBY.
['eneTnueckas cBA3b. [10AroTOBKAa K KOHTPOJIBHOU
pabote Ne 4. Pemmenue 3aiau.

6/32 | KonTtponbHas padota Ne 4 o teme «CBoMcTBa 1
AIIEKTPOIUTOBY

7/33 | Ananus KoHTpoJIbHOU paboThl Ne 4. PaboTa Haj 1
OIIMOKAMH.

8/34 | Knaccudukaius XUMAYSCKUX PEaKIIUii. 1

OKHCIUTEIIHFHO -BOCCTAHOBUTEIIHLHBIC pEaKnuu.
CsoiicTBa N3Y4YCHHBIX KJIaCCOB BCIICCTB B CBCTC
OBP.

Tema 7. ITpaktrikyM 2. «CBONCTBa paCTBOPOB JIEKTPOIUTOBY (14.)

1/35 | Pemienne sKcriepuMEHTAIBHBIX 3371ad. 1

[ToBTOpenue. (1 4.)

1/36 | IToBTOpeHHE M 0600IIEHIE N3yYEHHOTO MaTepraia. | 1

HUTOI'O: 36
9 KJIACC
No Conepxanue Konuuec | Jlats
ypoka TBO IIPOBECHUS

(Paznmen, Tema)

4acoB
[Inan | dpakr




Breaenue. O0mas xapakTepUCTUKa XUMHUECKUX SJIEMEHTOB M XUMHUYECKHUX
peakumit. [leproanuecknil 3aK0H U MEPUOANYECKAST CHCTEMA XUMUYECKUX
anemenToB /.M. MenneneeBa. ( 6 4.)

1/1 Broansiit uactpykTax mo Th. 1
Xapakrepuctuka X3 - MeTajllla U HEeMeTaluia
HA OCHOBAHHH MOJIOKEHUS B IEPUOANIECKOM
tabmune .M. Menpaencena.

2/2 AMboTepHBIC OKCUIBI ¥ THIPOKCH/IBI. 1
[Tpaktrueckas padora Ne 1

«ITonmyuenue aMmpoTepHOTO TUAPOKCHUIA U
W3YUYEHHE €TO CBOKCTBY

3/3 Knaccudukanuys XuMU4ecKux peakiui mo 1
pasnuuHbIM npusHakaMm. [loHsTre o ckopocTu
XuMu4eckon peakuu. OOpaTuMele U
HEoOpaTUMBbIE peaklui. XUMHUIEeCKOe
PaBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.
Karanuzaropsl.

4/4 OO000IIIEHYE ¥ CUCTEMATU3ALIMS 3HAHUHN 110 1
TteMe «BBenenuney. [loaroroBka x
KOHTPOJIbHOM paboTe 1o Teme «BBenenuey.

5/5 KonTponbhas pabora Nel o Teme 1
«BBenenuey.
6/6 AHanu3 KoHTposibHOM paboTel Ne 1. PaGoTa 1

HaJ OIIMOKaMHU.

Tema 1. Metamisi (9 4.)

1/7 [TonoxeHue MeTaioB B IEPUOINYECKON 1
CUCTEME, CTPOCHHE UX aTOMOB, (PU3UUECKHE U
XAMHUYECKUE CBOMCTBA. MeTauibl B IPUPOJIE.
Cmnael. O01Me crmocoObl UX MOTYYSHUS.
IToHsTE O KOPPO3UU METAIIOB.




2/8

OO6m1as xapakTepruCTUKa FIEMEHTOB I1aBHOM
noarpymisl | rpymmel. [1{enounbie MeTaIITBI.
Baxueiinme coeTnHEHUS MET0YHBIX
METAJIJIOB.

3/9

OO6m1as XxapaKTeprUCTHUKa AJIEMEHTOB IIaBHOMN
noarpynisl || rpynmer. [lenounozemenbHbie
MeTauibl. BaxkHelme coeJuHeHus
IIEJI0YHO3EMEIbLHBIX METAJJIOB

4/10

Amomunnii. CBOKCTBa, CTPOCHHE aTOMa.
Baxueimme conu amomunus. [[pumenenue
AJIIOMUHHSA U €r0 COCANHCHUIA.

5/11

Keneszo. Ctpoenue aroma, cBoricTsa. JKeneszo
B nnpupoae. Coequnenuns. Baxxuenmme
TE€HETUYECKHUE PSIIbI.

6/12

[Ipaktnueckas pabora Ne 2 «Pemenue
DKCIEPUMEHTAJIBHBIX 33]1a4 Ha
pacIio3HaBaHUE U NOJYYEHUE COCIUHECHUN
METAJIIIOBY.

7/13

O60011eHne 3Hanui Mo Teme «MeTasuiby.
Pemenue 3agau. [IoaroroBka K KOHTPOJIBHOU
pabore.

8/14

Kontponbshas padora Ne 2 o teme
«Meraiby.

9/15

AHanu3 KOHTpoJIbHOU paboTel Ne 2. PaboTa
HaJ OIIMOKaMHU.

Tema 2.

Hemetamsbl. (13 u)

1/16

OO6m1as XxapaKTepruCTHKa HEMETAILIOB.
Boaopoa. ITonoxenue B I[1C, ctpoeHne atoma,
(bU3MYECKUEe U XUMUYICCKHIE CBOMCTBA,
MoJIy4yeHue, MpUMEHEHHE.
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2117

["amorensl. O01Iast XapaKTEPUCTUKA.
Coeaunenue ranoreHoB. [Ipaktuyeckas
pabota Ne 3 «PemieHue skcepuMeHTaIbHBIX
3ama4 o teme «lloarpyrma ranoreHoBy.

3/18

OO01mast xapaKTepUCTHKa XaJIbKOTE€HOB.
Kucnopoa. Cepa. Amnorponus. Cepnas

KHCJIOTa 1 €C COJIN. HOJ'Iy‘-ICHI/IC, IMPUMCHCHHC.

4/19

[Ipaktruueckas pabora Ne 4 «Pemienue
HKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«IToarpynna xkucnopona».

5/20

A301. Ctpoenue atoma. PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK U €ro
cBorictBa. [lonmyuenue, npumenenune. Conu
aMMOHHSI, UX CBOMCTBA, TPUMEHEHHUE.

6/21

Kucnoponnsie coequHenus azota. A30THas
kuciiora. Conu a30THOM M a30THCTOM
KHUCIIOTHI, A30THBIE YA0OPEHUSI.

7122

®docdop. Coenunenus gocdopa. [lonstue o
dbochopHBIX yIOOpEHUSIX.

8/23

Yraepon. Ctpoenune aroma. AJIOTPOIHS.
[Ipumenenue. Okcuasbl yriepoaa. YrojabHas
KHUCJIOTa U €€ cOoJIh. KECTKOCTh BOJIBI, €€
YCTpaHECHHUE.

9/24

Kpemuuii u ero coequnenusi. CuaukaTHas
MIPOMBIIIIIEHHOCTb.

10/25

[Tpaktrueckas padota Ne 5 «[lomyuenue,
coOvpaHue M pacrio3HaBaHUE Ta30B»

11/26

O00061enue mo teme. [loaroroska k
KOHTPOJILHOM padoTe.

12/27

KontponbsHas padota Ne 3 1o teme:
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«HemeTtamisy

13/28 | Ananu3 KoHTpOJIBHOM padoThl Ne 3. PaGora 1
HaJ| OLIMOKaMHU.
Tema 3. Xumus u xku3sb. (1 4.)
1/29 | YenoBek B MHpE BEIIECTB: MaTEPUAIBI U 1
XuMHUeckue nporeccol. [Ipodbnema
UCIOJIb30BaHUE XUMUYECKUX BEILIECTB B
MIOBCEIHEBHOM JKU3HHU.
Tema 4. O6001IEHNE 3HAHUI 110 XUMHH 33 KypC OCHOBHOM 1IKOJIBL. [TogroroBka k

UTOTOBOM aTTecTaruu. (5 1)

1/30

[Teprnonnueckuii 3akoH u llepuognueckas 1
cuctema J[.M1.MennaeneeBa B CBETE yUEHUS O
CTPOCHHUHU aTOMA.

2131

CrpoeHue BenecTBa (BUAbI XUMAYECKUX 1
CBSI3€H M TUITBI KPUCTAIUIMYECKUX PEIIECTOK).

3/32

OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakiuu. | 1
Krnaccudukanus u cBoicTBa HEOPraHUUECKHUX
BemecTB. O000IIeHNe U CUCTEMATH3AIIHS
3HaHui. [loaroroBKa K KOHTPOJBLHOU paboTe
No 4,

4/33

Htorosas koHTpoJsibHas padoTa Ne 4. 1

5/34

AHanu3 KoHTposibHOM paboThl Ne 4. PaboTa 1
Hax omnOkamu. O000IIEeHE 3HAHUI.
['eHeTdecKas CBSI3b MEXKIy OCHOBHBIMU
KJIaccaMH BelecTB. ITOrosslil ypok.

HUTOI'O: 34 yac.
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3. YCJIOBUS PEATIN3AIINU ITPE/IMETA
3.1. TpeGoBaHus K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHHYECKOMY
o0ecreYeHnIo

Peanuzanus yueOHONU TUCHUIUIMHBI TPEOyeT HANMUKS Y4eOHOro KaOMHETa XUMUU;
1ab0opaToOpUn XUMUHU.

O6opynoBanue yueOHOro KaOUHETa:

- HIOCAZI0OYHBIC MCCTA I10 KOJIMYCCTBY 06yqa101111/1xc;{;
- pa60qee MCCTO IIPCIIOaAaBaTCIIA;

-MENoBas JOCKa;
- KOMILJIEKTBI Y4€OHO-HATJIAIHBIX TTOCOOUI (Mepruoudeckasi CUCTeMa XUMUYECKUX
aneMeHToB [I.1. MenneneeBa, psaa HalpsKEHUN METAILIIOB;

-psd SJICKTPOOTPULIATCIIbHOCTH MCTAJIJIOB, Ta6nnua PaCTBOPUMOCTHU coneﬁ, KHCJIOT
1 OCHOBAHHUM B BOJAC, IINIAKAThI I10 XI/IMHI/I);

- XUMHUYECKas II0Cyaa,

- XUHMHYCCKHC PCAKTHBEI;

- BBITSDKHOM 1Kad), KOMIUIEKT Jab0paTOpHOU MOCyAbl U IPUOOPOB IS
IPOBEJCHUS OIBITOB IO XMMHH, KOMIUIEKT OPraHUYECKUX U HEOPTaHUYECKUX
BELIECTB JIJIsl POBEACHUS OMBITOB, IEMOHCTPAILIMOHHBIX U MPAKTUYECKUX paboT Mo
XUMHH.

TexHuueckue cpeacTBa 00yUeHUS:

- KOMITBIOTEP, UMEIOIINMI TOCTYII K ceTH MHTepHeT;

- MYJIbTUMEIUNHBIA TIPOEKTOD;
- HHTEPAaKTUBHAs 10CKa (3KpaH);

- KOMIUIEKT MPE3CHTAINH, BH1€0()UITEMOB.
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3.2 YYHEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

Oo0s13aTeIbHbIE y‘leﬁﬂble MaTepuaJbl AJd YYCHHUKA.

Xumwst. 8 kacc: yueb. ais obmeodpazoBarenbHbIX yupexaenuii / O.C.
["aGpuensH. - 3-e u3m., crpeotur. - M.: Jlpoda, 2022. - 286 c.
Xumus. Kiacc: yue0. s obmieodpaszoBarenbHbix yupexaenuii / O.C.

["aGpuensH. - 3-e u3m., crpeoturn. - M.: Jlpoda, 2022. - 288 c.

MeToanueckue MaTepUuaJbl AJIA YYUTEJIA:

1. I'a6puensn O. C., Bockoboitnukosa H. I1., SlurykoBa A. B. HactonbHast kaura

yuuTens. Xumus. 8 KiI.: Meroguueckoe mocooue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., SAmykosa A. B. Terpaas a1 1abopaTOpHBIX OIMBITOB U
npaktudeckux padot. 8 ki1. K yueOnuky O. C. ['abpuensna « Xumusi. 8 Kiacc.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meronunueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumusy. 8 knacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensu, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. T'abpuensu. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonmoruyeckue kaptol K yueOnuky O. C. ['abpuensna «Xumus. 8
KJace» : Metogudeckoe nocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonoruueckue kaptol kK yueoHuky O. C. I'abpuensna «Xumus. 9
KJace» : Metogumdeckoe ocooue / JI. . Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 xi1.: KoHTponbHbIE U TpoBepodHbIe paboThl Kk yueoHuky O. C.
[Na6puensaa «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Jlpoda, 2022.
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LudpoBsie 00pa3zoBaTebHbIE PECYPChI H PECYPCHI C€TH HHTEPHET

http://school-collection.edu.ru/ - Enunas komrekmnus Ludpossix
OOpasoBarenbHbIX PecypcoB

http://www.openclass.ru/sub/Xwumus - OTkpsIThIi Ki1ace. CeTeBbie
oOpazoBaTesbHbIe COO0IIeCTBa

http://www.fcior.edu.ru/about.page - ®enepanbHblii HEeHTP KHOOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB (OLIOP)

http://biochimik.ucoz.ru/ - buoxumuk. CaiT ajas1 yauTeneid XuMUNA U OUOJIOTHH,
KJIACCHBIX PYKOBOIMTENICH U YUAIUXCs, HHTEPECYIOIIUXCS MTPEIMETOM.

http://www.mon.gov.ru MuHKCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru ITopran ®UITN

http://www.ege.edu.ru ITopran EI'D (urdopmarmonnoii nopuepxku EIND)

http://www.probaege.edu.ru IMopran Equnblii sx3ameH

http://edu.ru/index.php ®exnepanbhbiii noptan «Poccuiickoe 00pa3oBaHue

http://www.infomarker.ru/top8.html RUSTEST.RU - benepanbHBIN HEHTP
TECCTUPOBAHUS.

http://www.pedsovet.org Beepoccuiickuii Mateprer-Ilencoser.

http://ru.wikipedia.org/ - cBoO0ogHAS SHIUKIONEANS,

http://bio.1september.ru/http://him.1september.ru/ snexTpoHHass BepcHst Tra3eThl
«XUMU»;

noptain (MeTtoaudeckue pa3pabOTKH 111 ypOKOB XUMUH, IPE3EHTAINN);

http://www.uroki.net — pa3paboTKH ypOKOB, CIICHAPHH, KOHCIECKTHI, MMOYPOYHOE
TUTAHUPOBAHHKE;

http://Www.it-n.ru — ceTb TBOPYECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTaryu;

http://infourok.org/ — pa3paboTku ypoKOB, IPE3CHTALIHH.

http://kontren.narod.ru - mHpOPMAMOHHO-00pPA30BATEIBHBIA CANUT IS TEX, KTO
U3ydaeT XMMHIO, KTO €€ TPENOIaeT, A1 BCEX KTO HHTEPECYETCS XMMUEH.

37


http://school-collection.edu.ru/
http://www.openclass.ru/sub/%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
http://www.fcior.edu.ru/about.page
http://biochimik.ucoz.ru/
http://www/
http://www/
http://www.fipi.ru/
http://www/
http://www/
http://www/
http://www/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
http://www/
http://www/
http://ru.wikipedia.org/
http://bio.1september.ru/
http://bio.1september.ru/
http://www.uroki.net/
http://www.it-n.ru/
http://festival.1september.ru/
http://infourok.org/
http://kontren.narod.ru/

http://www.alhimik.ru/ - AJXHMHK OIHWH W3 Jy4YIINX CAWTOB PYCCKOS3BIYHOTO
XUMHYECKOro VIHTepHETa OpHECHTHPOBAHHBIH HA yYHTENsl W yUYCHHUKA,
IPeToIaBaTelis U CTyICHTA.

Bcem oOyuaromuMces u  mpenogaBaTensiM  CpeaHero  CrenuagbHOTro
MY3BIKQJIBHOTO KOJUIe[Ka OOeCmedeH JOCTyl K OeCIUIaTHBIM  KOJUICKIUSM
DOnexTpoHHOUW  OuOMMOTeuHOM  cucTemMbl «HanmMoHAJIbLHOW _ 3J1€KTPOHHOI
0u0JMOTeKH», BKIIOYAOMEH y4eOHUKH, ydeOHble TOcOoOWsA, Hay4dHBIC
MoHorpaduu, nepuoandeckue u3ganus u IbC «Jlauby.

[Ipy u3yuyeHuu npeaMera MPUMEHSIIOTCS KaK TPaJAUIMOHHBIC, TaK U, MPHU
HEO0OXOAMMOCTHU JUCTAaHIIMOHHbBIE dbopmbl OpraHu3aluu oOy4eHHUsl.
JuctanuvoHHsle  GOpMbI  OOy4YeHHs  pealM3ylTCsl €  [NPUMEHEHHEM
MHPOPMALIMOHHO-  TEJIEKOMMYHUKALIMOHHBIX CETEl MpH  OMOCPEIOBAaHHOM
B3aMMOJEHCTBUU C O0YUYaIOLIUMUCS.

Opranuzanusi yueOHOro mpouecca B (opMe IUCTAaHIIMOHHOTO OOy4YeHUs
(npu  opraHu3zauud  0oOpa3oOBATENBHOTO  Mpolecca B  IMEPUOA  OCOOOM
AMUAEMHUOJIOTHYECKOW CHUTYallMH), MPOBOAUTCS C HCIOJIb30BAHUE TEXHOJIOTUMI
ANEKTPOHHOTO  oOydeHus.  J[uctaHumoHHOe  OOy4YeHHME  CONPOBOMKIACTCS
KOHCYJbTUPOBAHUEM O0YUYAIOIIUXCS U UX pOJUTENEH (3aKOHHBIX MPEIACTABUTEIICH )
B 1000 JOCTYMHOU (hopMme.

Ilnarpopmel 1 mmomaaku CCMK npu peaju3auuu AMCTAHUMOHHOIO
00y4eHus

I'pynnoBsbie n DuiekTpoHHasi mkojga «kELSCHOOL»

meakorpynnoBeie | HYPERLINK "https://elschool.ru/"https://elschool.ru

3aHATHUSA IOT1y0 — kanaa CCMK. Ilepexox mo ccblikam
npenogaBareseu

https://www.youtube.com/view all playlists?nv=1
ILinardgopmbl u Meccenkepbl: CounajibHas CeTh
«BkoHTakTe», miargpopma «Chepym»
DJIEKTPOHHAsI 10YTa NpenojaBartesiei

IOTy0 — kanaa CCMK. Ilepexox mo ccblikam

npenojaasareJen
Wupusuayaneueie | hitps://www.youtube.com/view all playlists?nv=1
3aHATHIH IlaaTdgopmbl u MecceHmKephbl: ConHaabLHANA CETh

«BkoHTakTe», miarpopma «Chepym»
DJIEKTPOHHAsI I0YTa NpenoaaBartesiei
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA IPE/IMETA

KOHTpOJIb U OHEHKa pE3ylIbTaTOB OCBOCHHUA MNIPCAMETa OCYIICCTBIISACTCA
MMpCrnoaaBaTcjicM B IIPOLCCCC IMPOBCACHUA IMPAKTHYICCKHUX BaHHTHﬁ, KOHTPOJIBHBIX
pa60T, TCCTUPOBAHMA, a4 TAKKC BBIITOJIHCHHA O6yT-IaIOIHI/IMI/ICSI HHIWNBUYAJIbHBIX

3aIaHUH, IPOCKTOB, UCCIETOBAHUM.

Pe3yabTaThl 00y4eHus
(ocBOEHHbBIE YMEHMNSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 MeTOAbI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00y4eHus!

— (GOopMHUPOBAaHUE HWHTEIUIEKTYaJIbHO
pa3BUTOMU JIMYHOCTH, TOTOBOM K
caMm000pa30BaHuUIo, COTPYJHUYECTBY,
CaMOCTOSITEJIbHOMY TMPHUHSTHIO PEILICHUM,
CIOCOOHOM  amanTupoBaThCsi K  OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM KU3HU;
o0y4eHus
CUCTEMATUYECKOE npuoOuIeHue
oOyyJarommxcst K CaMOCTOSITeIIbHOM
MO3HABATENILHON JIEATeNbHOCTH, HAy4YHBIM
METoJaM  TO3HaHWS, dbopMUpyOIITIM
MOTHBAIIMI0O U Pa3BUTUE CIIOCOOHOCTEH K

— HalIPpaBJICHHOCTb Ha

XUMUU;

- obecrnieueHue yCJIOBUH,
CIIOCOOCTBYIOIIUX PUOOPETEHUIO
OOy4YarOIIMMHUCS  OMbITa  pa3HOOOpa3HOU
NEeATEIbHOCTH, TIO3HAHUS M CaMOITO3HAHWA,
KJIFOUEBBIX HaBBIKOB (KITFOYEBBIX
KOMITIETEHLINI), MUMEIOUUX YHUBEPCAIbHOE
3HAYEHUE UL Pa3IUYHBIX BUJIOB
NesTEIbHOCTH;

- dbopmupoBaHue oOmei
(YHKIIMOHATBLHON M €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHHUU
OOBSCHATH W  OIICHUBATh  SIBJICHUS
OKpPYXaIOIEro MHUpa, UCIOJIb3Yysd 3HAHUS U
OTIBIT, TOJYYCHHBIC MPU U3YYCHUU XUMUH,
NPUMEHATh MX MPU PEIICHUU MNpodiieM B

TectupoBanue,

- XUMHYECKUM JUKTAaHT,

- JHarHoCTU4YCCKasn pa60Ta,

- UHIUBUIYAIbHBIA U (PPOHTATBHBIN

ompoc,

- I/IHI[I/IBI/II[yaJ'IBHIJﬁ OTBCT Y NOCKH,

- caMocCTosITeNbHAs padoTa,

- MPAaKTHYECKUE padOThI,

- KOHTPOJIbHBIE PAOOTHI,

- i pepeHIpOBaHHbIIN 3a4eT

- MMCbMEHHAs MPOBEPKA;
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IIOBCETHEBHOM  XW3HU U TPYAOBOWU
NEATEIbHOCTH;

— (QopMupoBaHue Yy OOYYAOIIMXCS
TYMaHUCTUYECKUX OTHOILICHHUM, MTOHUMaHUS
IEHHOCTH  XUMHUYECKUX  3HaHUU A
BBIPAOOTKHU HKOJIOTHUYECKHU
1[eJeco00pa3Horo MoBeAeHUs B OBITY U
TPYLOBOM  JNEATENBHOCTH B LEIAX
COXpPaHEHHUS CBOETO 310POBBS u
OKPY KAIOIIEHW IPUPOJHOU CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO,
CIOCOOHOCTEM K  CaMOKOHTPOJIK U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHUSA
00I11eYEeI0BEYECKUX LIEHHOCTEH,
TOTOBHOCTM K  OCO3HaHHOMY  BBIOOpY
npouiis U HANPABICHHOCTH NAJTbHEUIIEro
oOyJeHus.

- 3aIlIATa IPE3EHTALNM,

- THANBUAYAJIbHBIC 3aIaHUA.

-TIOJITOTOBKA M 3aImuTa pedepaTos,

COOOIIICHUH, TOKJIaJ0B.
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