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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHuUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOwed crparernu oO0ydeHus,
BOCIIUTaHUsI U Pa3BUTHUA OOYYalOIIUXCS CpPEACTBAMHU YYEOHOIo IpEeaMeTa, YCTAHABIMBAET
00s13aTeNIbHOE TPEJIMETHOE COJIEpIKAHKE, MPelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPHUPOBAHUE TI0 pa3ieiaM u TeMaM IpOTrpaMMBbl 10 XUMHH, OTIPEeNsIeT KOIUYeCTBEHHbIE
U KayeCTBEHHbIE XapPaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHJYeMYyI0 IOCJIEJ0BATEIbHOCTh
U3YUYEHHS] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUH K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENbHON MPOTpaMMbl Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE Lened H3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEJIbHOM
JEeSITeTLHOCTH 00YUaIOMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU [T (JOPMUPOBAHUS MUPOBO33PEHHSI 00YJaIOLIETOCS, €T0
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIIECTB B MPHUPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BHTHSI YENOBEYECTBA — CBHIPHEBOH,
HHEPTEeTUYECKOM, TUIIEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel U PyHKIMOHATHHON TPAMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaroIIuXcs,
HaBBIKOB MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
poeCCUOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISETCS TIEJaroTHYecKd aJanTHPOBAHHBIM OTpaKEHHUEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACITHHBIX 3HAYUMBIX TIOHSATHIA OPTraHUIEeCKON XUMHH.



CrpykTypa conepkaHHsl IPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepixaHHe CKJIAAbIBAETCSI U3 CUCTEMBI NMOHATHH O XMMHMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPECTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— MPE/CTaBIEHUH 00 EKTPOIUTHYECKOM TUCCOLMALINYU BEILIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE ODMIIMPHUYECKHU ITOJNYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBINOJIHASA (YHKLIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mNporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHBI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOJUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX ()AKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
OpUOOIIEHNH K HAyYHBIM METOaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH PaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYEHUE
npuoOpenu Takue ey, Kak:

— (opMHUpOBaHKE MHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKOoe NpuOoOIIeHne OOydJaroUxcs K
CaMOCTOSITEJIBHONM  ITO3HABATEJIbHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUSA,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHUCS OIIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATH M OLICHHWBAThH SIBJICHUS OKPYKAIOIIETO0 MUPA, UCHOJB3YS 3HAHHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpPH peleHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1E€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJecOo00pa3HOro MoBeNeHHs] B OBITY H
TPYIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETrO 3I0pPOBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 yaca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObI pa3/ienieHus: CMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
yKclla CTPYKTYPHBIX €AMHUIL BeuecTBa. Pacu€rsl o popmynam XuMUYECKUX COEIMHEHUI.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkenue rugpokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOIIOAEHWE M ONHMCaHUe
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopon — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl TMoOJydueHUs KUCIOpoJa B Jaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bogopoda B INPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NpUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. DU3nNUeCKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEJOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xuMuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLuy Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
Yyepe3 HCIIOJIIb30BAaHME KaK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHIA,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanu3e. IloHstne o XumHueckoM paBHOBecHU. DaKTOpbI, BIHSAIOIINE HAa CKOPOCTb
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHS NMPOTEKaHHUS peakluii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLiecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3NYECKue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHE U XUMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHOi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MonydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPabHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YronpHas KHCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIofeHHe Tpouecca OOYIJIMBaHUS  caxapa TMOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a3oTa, gocdopa MU UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOTrasa, MojayyeHue, coOupaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 33/1a4d 10 TeMe «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramnueckas CBs3b M METAJUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUJIBI HATPUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B Npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XUMHUYECKUE CBOWCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJBb30BAaHHWE BHICOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIIOJNB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEePUOJUYHOCTh,  HAONIOJEHHE,  SKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIC/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOM J1€ATENbHOCTH MPY BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKH CBOMX TOBApHWIIEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABJISIONINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATEIEHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWUH 10 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢opMHUPOBAHMS KYJIbTYPHI 3/10POBb:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pPEalbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUHN, TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJIydaeMble MpPU HM3YyYECHUH XUMUH, JJIs pEHICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPbIE UCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPU OCBOCHUH 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATb MPUYUMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMS MOHATHS (MIPEAMETHBIE U METalpeIMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TpPU pPElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaE€MBIX IIPOLIECCAX U ABICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEACHHUIO YYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIONBb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladl HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUIe NPUPOJHON CPEIbL.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIATH MOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIBHON JESITEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUMN, ONpe/ieJIeHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOKO JIEATENbHOCTh, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IMPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON I1eNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOM paboyell TporpaMMoOi, BBIJCISIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUH, cnenuduueckue A
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeECh (OAHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHUILATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
oOMeHa, ’K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTagb, paAnyC aroMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATHh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX IMOHATHUM U MPUMEHATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSIX, CTENEHb
OKHUCIJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHHUSX, MPUHAIJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XHMHYECKUX 3JEMEHTOB OT MX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;

ONHUCBHIBaTh M XapakTepusoBaTh TabauuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «rJaBHas moarpymma (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJIl MU3YYEHUSI CBOMCTB BEILECTB M XMUMHUYECKUX pPEAKIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0oM U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILEJIOUEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHMX MOHATHI: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJISIPHBII 00BEM, PacTBOp, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTponus, amMpOTepHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpUCTAJUIMUECKas pElETKa, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATUH W NPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCTUHEHWH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa nu 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas noarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo IEKTPOHOB U pacHpeesIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoOBaTh XMMUYECKHE IEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) 0OLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEILECTB, NOATBEPXKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1IeJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOHW CBA3M MEXIY BeleCTBaMHU
pa3INYHbIX KIIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKluil;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMSI, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPABHEHUIO XUMHUUECKON pEeaKly;

coOuoiaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHMIo Tra3000pa3HBIX BEIIECTB (aMMHUAKa M YIIIEKHCIIOTO Ta3a);

IIPOBOAMTH PEAKLMU, MOATBEPHKAAIOIINE KAUECTBEHHbII COCTaB PA3JIMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M MOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOMCTB BEIECTB M XMMMUYECKHUX PEaKIUi, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATUYECKOE IIVIAHUPOBAHUE

8 KVIACC
KosmyecTBO yacos
Ne HaunMeHoBaHue pa3jaeioB U TeM JJiekTpoHHBbIE (U (pOBLIE)
KonTposabHbie IIpakTu4eckue
n/n MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
Paznen 1. [lepBoHayajibHble XUMHUYECKHE OHSTHS
X — BaXKHas o0ac
11 CCZZZI:BOSH]:HT; I/;II 1§ ;.IKT;ZGCKOﬁ 5 2 bubamorexa LIOK
' P https://m.edsoo.ru/7f41837c
JIeITeIbHOCTH YeJIOBeKa
bubmuoreka LIOK
1.2 B 15 1
CHICCTRA H XHMUTHCCIHE peadit https://m.edsoo.ru/7f41837c
HUroro mo pa3gemy 20
Pa3pnen 2. BaxkHelilue npeacraBuTe1d HEOPraHNYeCKUX BeleCTB
51 Boznyx. Kucnopoa. [lonsrue 06 5 Bbubnuorexa LIOK
' OKCHIAX https://m.edsoo0.ru/7f41837c
59 Bognopoa.Ilonsarue o kuciorax u 8 1 Bubmorexa [JOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [lonstue 06 5 1 1 Bu6nuoreka IJOK
' OCHOBAaHUSIX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 Bubnunoreka [IOK
' HEOPraHMYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30
Pasnen 3. [lepuoguueckuii 3axkon u Illepuoanyeckas cucrema xumudeckux 3j1eMeHToB 1. U. MenneneeBa. CtpoeHue aToM0B. XUMHYECKasl CBS3b.
OKHCINTENHHO-BOCCTAHOBUTEbHbIE PEAKIIUH
Tlepuonnueckuii 3aK0H 1
31 IIepuonnueckas cucrema 7 Bubmoreka [JOK
' XUMHYECKUX 371eMeHToB /1. U. https://m.edsoo0.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoMma



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

XUMHYECKas CBI3b.

3.2 OKHCITUTETBHO- 8 Bbubnmnoreka [IOK
BOCCTAHOBHTEIBHBIC PEAKIINN https://m.edso0.ru/7f41837¢c
bu6nmoreka IJOK
fhroro o pamely w0 https://m.edsi.ru/7f41837c
PesepBHOE BpeMst 3 bubnunoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME



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

9 KJIACC

KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Konrtpoannbie  I[IpakTudeckue
n/n NMporpaMmbl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsbl
Pasjen 1. BemecTBO M XUuMHU4ecKHe peakunu
[ToBTOpenwue u yriryOiaeHne 3HaHUH bubmmorexa [IOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [IOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmorexa [IOK
1.3 8 1 1
XMMHYECKHE PEaKIuK B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pa3nen 2. HemeTanibl 4 UX coeMHEHUSI
51 OO01mas XxapaKTepUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemeHToB VIIA-rpymmsl. Tamorens https://m.edsoo.ru/7f41a636
06
22 saeertron VIAcrpynmu, Cepancé 6 bimorera L1OK
' PYIHEL 6P https://m.edsoo.ru/7f41a636
COCIMHEHUS
s | e | ;B
' DIIEMEHTO PYHIbL. A30T, @ochop https://m.edsoo.ru/7f41a636
COEIMHEHUS
24| sromeros Nacspym. Srmepomn. 5 s ,  Brbmoreliok
' . PYIHEE poa https://m.edso0.ru/7f41a636
KPEMHUI U UX COCINHEHUS
Hroro no pasaeny 25
Pa3znen 3. MeTanjibl 4 MX COeTMHEHUSI
3.1 OO61re cBOWCTBAa METAJLIOB 4 bubmunoreka IIOK



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

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

3.2 BaskHeiiiye METaIbl K UX COeIUHCHHS 16 https://m.eds0o.ru/7f412636
HUroro no pazaeny 20
Pa3nen 4. Xumus 4 oKpy:Kaiomas cpeaa

a1 B 3 bu6mmoreka IJOK
. €IIEeCTBA U MaTepHAITbI B )KU3HH YEJIOBEKA https://m.eds0o.ru/7f41a636
Hroro no pazaeny 3
p 3 bubmuoreka LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IIOYPOYHOE INTAHUPOBAHUE

8 KJIACC
No KouuyecTBO 4acon Jata Dy1eKTPOHHbBIE N (PPOBLIE
A Tema ypoka KouTpoabnbie  IlpakTuyeckue oOpasoBare/bHbIe
n/n Bcero U3ydeHus
padoThI padoThI pecypcnl

1 IIpenmet xumun. Porh XUMUY B KU3HA 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTHE 0 METONAX MMO3HAHWS B XMMHH 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d227e
ITpakTrueckas padora Ne 1 «IIpaBuna paboTh
3 B §a6opaT0pHHF1)/1 TIPUEMBI o6p2113meﬁmi 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAHUEM)

4 YucTsle BemecTBa U cMecH. CrocoObl 1 bubmunorexa LIOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3aenenue

5 mfeceﬁ (Ha anFl)wepe OYHCTKH H(f;apeHHOﬁ 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»

6 ATOMBI ¥ MOJIEKYJIBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKHEe AIeMEHThI. 3HAKH (CIMBOJIBI) 1 bubmmoreka [HOK
XAUMWYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie 1 clOKHBIE BELIECTBA 1 bubmoreta LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamoreia LIOK

https://m.edsoo.ru/ff0d2d50
3aKOoH MOCTOSIHCTBA COCTABA BEIIECTB.

10 Xumudeckasi popmya. BaneHTLEocn, aTOMOB 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX 3JICMCHTOB
11 OTHOcHTENIbHAs aTOMHas Macca. 1 bu6nmoreka IJOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OtHocUTEeNIbHAs MOJICKYJIApHad Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast oJ1s1 XUMUYECKOT'0 3JICMEHTA B bubnunoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTso Bemectsa. Monb. MomnsipHas Bu6mmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nYecKre U XUMHUYECKHE SBICHUS. bubmmoreka [JOK
XuMuvecKast peaxius https://m.edsoo.ru/ff0d37fa
15 [IpusHaku 1 ycIoBUs POTEKAHUS Bu6mmoreka [IOK
XUMHUYCCKHUX PEaKIuii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPaHEHUS MacChl BEUIECTB. bubmmoreka [HOK
XUMUYECKHE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koinudecTBa, MacChl BEIIECTBA 10 bubnmoreka IJOK
YpPaBHEHHSAM XMMHUUYCCKHUX PEaKIUil https://m.edsoo.ru/ff0d5708
Kiaccudukanuss XuMUYECKUX peaKIui
18 (COG,I[HHq;HI/IHHpaSHOKGHHSI 3a1\}:1)emelimﬂ bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT. Bbubnunorexa [JOK
006001TIeHNE U CHCTEMATH3AIMS 3HAHWH https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no Teme «BeniecTa bubanoreka LIOK
U XUMHUYCCKHE PEAKITUI) https://m.edsoo.ru/ff0d4290
Bosznyx — cmech razoB. CocTaB Bo3ayxa.
21 KI/IC?I}CI)IZ)OI[ — DJIEMEHT U MPOCTOE BCII[L}IIeCTBO. bubmioreia LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ddu3zndecKue 1 XUMHUIECKUE CBOMCTBA
22 KHCIOpoJia (peakuy OKUCIICHUS, TOPEHUE). bubamoreia LIOK
’ https://m.edsoo.ru/ff0d4614
ITonstre 06 oxcumax
CriocoObI MOJTyYeHHsI KHCIOopo/ia B
23 naboparopuu ZlqnpOMLImnerH(jICTI/I. bubmoreta LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
24 TemnoBoii 3P PEeKT XMMUIECKON PEeaKIUH, Bbu6immoreka LIOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMMOHATHUC O TCPMOXUMHNUYCCKOM YpaBHCHUH,
9K30- U SHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

Tomnuso (HedTh, yrois 1 MeTaH).

bubmuoreka [IOK

25 3arpsi3HeHe BO3IyXa, CIIOCOOBI eTo https://m.edsoo.ru/ff0ddcda
MPeIOTBPAIICHUS
IIpakTudeckas pabora Ne 3 mo Teme
26 «l?lonyqenne u Ic)061/1paHI/Ie KHCI0poaa bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae?
U3yUYCHHE €r0 CBOWCTBY
97 Bonopon — aieMeHT u mpocToe BemecTBo. bubmmoreka [IOK
Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 duzndeckre 1 XUMHUIECKHUE CBOMCTBA bubmunorexa LIOK
BoJ0poa. [IlpuMeHeHne Boaopoia https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTaX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0nI ToTy4YeHHs BOAOPO/a B Bbubaunoreka [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
ITpakTrueckas padora Ne 4 1o Teme
31 «l?lonyquI/Ie u I(:))OGI/IpaHI/Ie BOJIOpOA bubnmorexa LIOK
y ’ https://m.edsoo.ru/ff0d4f42
U3y4YEHHE €T0 CBOWCTBY
N N bubmuotexa [{OK
32 MonsipHbiii 00bEM ra3oB. 3aKkoH ABOragpo https://m.edsoo.ru/f0d542e
Berunciienust 00bEMa, KOMMYECTBa BEIECTBA
33 rasa 1o ero H3BECTHOMY KOJIMYECTBY BmemeCTBa bubmoretca LIOK
. https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Borurciienust 00bEMOB ra3oB 10 ypaBHEHHIO
34 peaKIuy Ha OCHOBE 3aKOHA 06Bé1}\]41i{BIX bubmorera HOK
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 duzryeckre ¥ XUMUICCKHE CBOMCTBA BOIbI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTre 00 HHAMKATOPAX bubnuoreka IIOK



https://m.edsoo.ru/ff0d4790
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Bona kak pactBoputens. HacwimeHHbIe 1

https://m.edsoo.ru/ff0d59e2

bubmmoreka [JOK

37 HEHACHIIICHHBIC PacTBOPBI. MaccoBast 10 https://m.eds00.ru/f0d5b40
BEIIIECTBA B PaCTBOpE
IIpaxkTuueckas padora Ne 5 mo teme
38 «ﬁpl/IFOTOBHeHEG PacTBOPOB C OTNpeICAEHHON bubmiorexa LIOK
. . , https://m.edsoo.ru/ff0d5eba
MacCOBOM TOJICH paCTBOPEHHOTO BEIIECTBAY
39 KonTponbras padora Ne2 mo teme «Kucmopo. bubmmoreka [HOK
Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, Kiiaccu(hUKaIus, bubnmnoreka IJOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne u XUMHUYECKHE CBONCTRA
41 KI/ICJ'I}Z)THBIX OCHOBHBIX B aM()OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHUS: COCTaB, KilacCU(UKAIINS, Bbubaunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomyuenne n XUMHUYeCKHe CBONCTBA bubanoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTas, kimaccuduramnms, Bubnmnorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Torydenue u XMMHYECKHE CBOWCTBA KUCIOT bubamorexa LIOK
https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [IOK
46 .
MOJTyYEHUS], XAMHUECKHE CBOCTBA https://m.edsoo.ru/00ad9474
IIpakTudeckas padora Ne 6. Perenne
47 SKCTIEPUMEHTAILHBIX 33]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'enernyeckas cBsI3b MEXIY KIacCaMH Bbu6immoreka LIOK

HEOPraHUYECKUX COEJTMHEHUN

https://m.edsoo.ru/00ad9a50
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butmuoreka [IOK

49 O0o001IeHNe U cCHCTeMaTH3aIus 3HAHUIT https://m.eds00.ru/00ad9ch?
50 Kontponbnas padota Ne3 mo teme "OcHOBHBIE Bu6mmoreka LIOK
KJIACCHI HEOPraHMYECKUX COEIMHEHMIA" https://m.edsoo.ru/00ad9ela
TlepBbic ONBITKU KITACCU(DUKAIIUN
51 xnﬁuqecxnx 3JIEMEHTOB. ?}OH}II;I/IG 0 rpymnmnax bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOIHBIX AJICMEHTOB
Ilepuognueckuii 3axoH u [lepuoguueckas
52 CI/ICpTeMI;. XAMHYECKHUX :meMeIlzToj . . bubmiorexa LIOK
https://m.edsoo.ru/00ada52¢c
Menneneera
53 [Tepuoapl, rpyMITbL, TOATPYIIIIHI brbmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIIEp. bubmmoreka [HOK
H30Tomb! https://m.edsoo.ru/00ada342
CTpoeHHE 3JIeKTPOHHBIX 000JI0UEK aTOMOB
55 anef)MeHTOB HepﬂiﬂnquKof/i cuctemsr []. 1. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepruCTHKa XMMUYSCKOr0 3JIEMEHTA 110
56 el“OpHOJIOI:KeHI/I}O B [lepuoanyeckoii cucreme bubamorexa LIOK
https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3nauenwne [leproanyueckoro 3aKoHa st
57 pa3BUTHS Hayrl)cn I/II[ mpakTuku. /1. U. ’ bubmmorexa LIOK
L https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, eAaror U rpakJjaHuH
58 DIIeKTPOOTPHUIIATEIIBHOCTH ATOMOB bubmuoreka [IOK
XUMHUYECKHX DIIEMEHTOB https://m.edso0.ru/00adaab8
butmmoreka [IOK
59 VIoHHas XuMIHeckas cAsh https://m.edsoo.ru/00adac34
60 KoBaneHtHas nonsipHast XUMHUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenonsipHast XUMUYECKas CBS3b bu6mmotexa [IOK
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butmmoreka [IOK
62 Creneitb OkuCICHIS ! https://m.edsoo.ru/00adae?8
63 OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIINH 1 bubmiorexa LIOK
https://m.edsoo0.ru/00adb076
64 OKHCIUTETN U BOCCTAHOBUTEIIH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
65 Kontponbshas padora Ne4 o Teme «CtpoeHune 1 Bu6mmoreka [IOK
aToMa. XUMHUYECKas CBA3b https://m.edsoo.ru/00adb486
66 PeseprHbIit ypok. O6o0meHwne n 1 bubmmoreka [HOK
CHCTeMaTH3aIlHsl 3HAHUIT https://m.edsoo.ru/00adb33c
67 PeseprHbIit ypok. O6o0meHne n 1 bubmmoreka [HOK
CHCTEMAaTU3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 Pesepeuslii ypok. O6o0mIeHue n 1 Bu6mmoreka [IOK
CHCTEMAaTH3aIINs 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB T10 ITTPOT'PAMME 68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoauyecTBO 4acos

DJIeKTpOHHBIe HU(POBBIE

Ne JlaTa
wn Tema ypoxka Beero Kontpoabusie  IIpakTuyeckmne u3yyenus o0pa3soBate/lbHbIE
padoThI padoThI pecypcel
Ilepnoanueckuii 3axkoH. [lepuoanueckas
1 CI/ICpTeMI[a XHMHYECKHUX 3J‘IeMIe)HT§B . . 1 bubmiorexa IOK
https://m.edsoo.ru/00adb59e
Mengeneesa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
2 XI/IMI/IPICCKI:IX 3JIEMEHTOB MEPBBIX TPEX 1 bubamoreta LIOK
https://m.eds00.ru/00adb6b6
1§07 (01 (0):]

3 Knaccudukamnus 1 HOMEHKIATypa 1 bubmmorexa [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XuMHYECKOH CBSI3U U THITBI 1 bubmuoreka LIOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel mo Teme

5 «IToBTOpEHME 1 yriTyONeHe 3HAaHUN 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 Kiaccay

6 Knaccudpukanus XuMUYECKUX pEaKIUii Mo 1 Bubmoreka [JOK
Pa3IMYHBIM PH3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XUMHUYECKOI peakuny.

7 [lonsTHE O FOMI())FCHHBIX U FeTepOF:HHBIL)I( 1 bubamorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKmusx
[ToHsATHE O XUMUYECKOM PABHOBECHH.

8 @DakTOpHI, BIUAIONIUE HA CKOPOCTh 1 Bubmuorexa LIOK
XUMHUUYECKOI PeaKIy 1 MOJI0KCHUE https://m.edsoo.ru/00adc28c
XUMHAYECKOTO PABHOBECHS

9 OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIC 1 bubmuoreka IIOK
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 271EKTPOINTHIECKON TUCCOLUALIH. 1 Bbubmuorexa LIOK
CunbHbIE U c1a0BIe 3JEKTPOIUTHI https://m.edso0.ru/00adcd68
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bubmuoreka LIOK

11 )4 7
OHHPIC YPABTCHIL peaiitit https://m.eds00.ru/00add448
o chxminzecx:ecczoﬁ:mav K;/I6CJ'IOT Y OCHOBaHHIA BuGmorexa LIOK
B CBETC Hpe/ICTan UH HH https://m.edsoo.ru/00add5d8
ANEKTPOJIMTUYCCKOHN TUCCOIUAITIH
X N o
13 npercransensitof snextpommicckoi borera L1OK
pea p https://m.eds00.ru/00add8b2
JIUCCOLINAITII
14 [TonsTre o ruapoNU3E comei Bubmiorexa LIOK
P https://m.eds00.ru/00add9d4
bubmuoreka IIOK
15 00606 i
OOHCHE I CHCTEMATHEATIE SHAHHH https://m.edsoo.ru/00addd12
IIpakTudeckas pabora Ne 1. «Pemenue bubmmorexa [IOK
16
IKCIIEPUMEHTAJIBHBIX 331aW» https://m.edsoo.ru/00addbfa
T NTHUY A U nanus.
TekIpoX A HHat https://m.edsoo.ru/00addecQ
XHUMUYECKHE PEaKIiy B pacTBOPAX»
OO0m1ast xapakTepUCTHKA FaJIOTeHOB. Bbubnuorexa LIOK
18 N
XUMHYECKHe CBOICTBA HAa IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
10| rmamcorut castonn mooecnne Batimorea L{OK
» Oy ’ https://m.edsoo.ru/00ade104
MpUMEHEHNE
2 i[npixmzecx;ajopa&:ft NQCZ ;{0 TCM: . BuGmorexa LIOK
YCHU! AHOH KU Thl, N3YUCHHU
. Hyv 7 JIOTHL, 13y https://m.edsoo.ru/00ade348
e€ CBOICTBY
| e e
DAL, A P A https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mras xapakTepucThka 3y1eMeHToB VIA- Bbubnuroreka [IOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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AJ'IJ'IOTpOHHI)IC MOHI/I(bI/IKaIII/II/I CCPHBI.

23 HaxoxneHue cepbl U €€ cOeTMHEHU B bubmorexa HOK
- https://m.edsoo.ru/00ade64a
npupojie. XUMHUYIEeCKHe CBOMCTBA CEePBI

24 CepoBoaopo, CTpoeHuE, Pu3nIecKre U bubmmoreka [JOK
XUMHUYECKHE CBOHCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA

25 (bmnjecxng 51 XI/H\I/I)I/I‘IGCKI/IC CBOI;ICTBa bubmiorexa IOK

’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMUYECKHE PEaKIIiH, JIeKaIIie B OCHOBE

26 MPOMBIIIIJIEHHOTO CIIOC00a TOTyYeHHS Bubmuoreka [JOK
CEPHOM KUCIOThI. XMMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaIOILIEeN cpelibl COEAMHEHUSMU CEPBI

97 BrrunciaeHne MaccoBO# JOIU BEIXOA bubmuoreka LIOK
HPOJIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01as XapakTepUCTHKA 3JIEMEHTOB V A-

28 rpymmsl. A30T, paCIpOCTPAHEHUE B Bbubnuorexa LIOK
npupoje, GU3nIecKue U XUMHUUSCKHIE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHUak, ero QU3NIecKne U XUMUIECKHE Bbubnuorexa LIOK

29 .

CBOMCTBA, OJIy4CHUE U IPUMECHEHHE https://m.edsoo.ru/00adf004
IIpakTudeckas padora Ne 3 o Teme
30 «I?IOHY‘ICHI/IC aleMHaKa M3y4YeHHUE ero Bubmiorexa LIOK
5 ’ https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, e€ pusnueckue u Bu6nmoreka IJOK
XUMHYECKHE CBOICTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJeH

30 aMMOHMS B KAUECTBE MUHEPAIbHBIX bubnuoreka [IOK
ynoOpeHuil. XuMU4ecKoe 3arpsisHeHue https://m.edso0.ru/00adf518
OKpY>Kalolel cpejibl COeIMHEHUSIME a30Ta

33 ®dochop. Oxcua hocdopa (V) u hochopHast Bbubnuroreka [IOK

KUCJI0Ta, (1)I/I3I/I‘-IGCKI/IG U XUMHYCCKHEC

https://m.edsoo.ru/00adf68a
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CBOfICTBa, IMMOJIy4YCHUC

Hcnonb3oBanue pochaToB B kauecTe

34 MUHEpaIbHBIX YI00peHHid. 3arps3HeHne bubamoreia LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOITHON cpeabl hochaTaMu
35 Yriepon, pacpocTpaHeHHE B IPUPOIE, bubmmoreka [JOK
(bu3MYECKHe U XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriepoja, ux Qusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHYCCKUE Bu6nmoreka IJOK
poOJIEMBI, CBSI3aHHBIE C OKCHIIOM yTiIepoia https://m.edsoo.ru/00adfebe
(Iv)
i bubnuoreka [IOK
37 ¥ TOMBHAT KHCTIOTa i €€ ot https://m.edso00.ru/00ae006¢c
IIpakTudeckas padora Ne 4 o Teme
38 "I"I[)onyquHe yriexncnoro rasa. brbmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBennas peaxmus Ha kKapOoHAT-HOH"
[lepBoHaYambHBIC TOHATHS 00
39 OplPaHI/I‘IeCKI/IX BEIIECTBAX KakK O brbmmorera LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YIIepoja
40 Kpemuwuii u ero coequaeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktrndeckas padota Ne 5. Pemenue
a1 AKCIIEPUMEHTANBHBIX 337a4 [0 TEME Bbubnuorexa LIOK
«BakHelIe HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COCIIMHEHUS
KonTponbHas padora Ne3 mo tem
42 «](B)ancll):::f/'mme I:Ief/[(;TaJinI Monxe ) brbmmorera LIOK
https://m.edsoo.ru/00ae0e18
COCIUHEHUS
OO6mras xapaKTepUCTHKA XUMHIECKIX
43 3JIEMEHTOB — METaJIJIOB. MeTauinueckas bubmmoreka IIOK

CBsA3b U METAJINIMYCCKAA KPpUCTAJLUINYCCKasd
peméTKa. ®du3nyecKkre CBOMCTBA METAIIJIOB

https://m.edsoo.ru/00ael103e
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XUMHUYECKHE CBOMCTBA METALIIOB.

44 DNEKTPOXUMHUYCCKUH Psijl HATTPSOKEHUH bubmorexa IOK
https://m.edso0.ru/00ae1156
METAJLJIOB
Oo6mue crocoOBI OTYyYEHHSI METAJIIOB.
45 Crnnasel. Beruncnenus no ypaBHEHUSIM Bubnmuorexa LIOK
XUMHAYECKHUX PEAKIINA, €CIIA OAWH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPIKHUT IPUMECH
46 ITonsITHE O KOPPO3UU METAIIIOB Bubmiorexa LIOK
https://m.edso0.ru/00ae1278
bubmuoreka LIOK
47 [l{enoubre MeTaIb! https://m.edso0.ru/00ae14b2
48 OKcHIBI U TUAPOKCHUIBI HATPUS U KaIus bubmorexa [IOK
https://m.edso0.ru/00ae14b2
49 [I{enoyHO3eMeENbHBIE METAIIBI — KaJIbLIWN U bubmuoreka LIOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiime coeIMHEHUS KaIbLHs bubmmorexa [IOK
https://m.edso0.ru/00ae15e8
51 O060011IeHNE ¥ CUCTEMATH3ALUS 3HAHWI
52 JKéctkocTh BOABI M CITOCOOBI €€ yCTpaHeHHS bubamoreia LIOK
https://m.edso00.ru/00ae1886
IIpaktrueckas padora Ne 6 o Teme
53 ")EéCTKOCTB Boibl A METOJIBI €6 bubmorexa HOK
., https://m.edsoo.ru/00aelae8
yCTpaHEeHHS
54 ATTOMUHH bubmmoreka IIOK
https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCUIA U Bubmoreka [JOK
THUIPOKCHIIA https://m.edsoo.ru/00aelc64
Bu6nmoreka IJOK
56 Keseso https://m.edso0.ru/00ae1d86
57 Oxcunpl, Tuapokcuap! u conu xenesa (1) u Bbubmuorexa LIOK
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xenesa (1)

https://m.edsoo.ru/00ae35e6

58 O0001IeHNE ¥ CUCTEMATHU3aIUs 3HAHU T 1
D | e s oot 1 biGmnorera LIOK
«BakHeNIme METAILIBI M MX COETUHEHUSD) https://m.edso0.1/00ae3ded
BrruunciieHust Mo ypaBHEHUSIM XUMUYECKUX
80 wsoure nncorepar mpuvecr, 1 binorera LIOK
BbI4nCIEHUsS MacCOBOM 0JIM BBIXO/A https://m.eds00.1/00ae] 750
MPOIYKTA PEAKITUH
61 O00011IeHNE ¥ CUCTEMATHU3alUs 3HAHU T 1
62 KontponbHas pabota Ne4 mo Teme 1
«BaxxHeunme MeTaIbl U KX COSTUHEHUS
63 BemecTBa 1 MaTepuabl B TOBCETHEBHOM 1 bubmmorexa [IOK
JKH3HH YelIOBeKa https://m.eds00.ru/00ae3f50
64 XHUMHYeCKOe 3arps3HeHne OKpY Karomiei 1 Bubmuorexa [JOK
cpept https://m.edsoo0.ru/00ae4270
65 Posb XuMHHM B pelIeHNH SKOTOTUIECKIX 1 Bubmorexa [JOK
npobiiem https://m.edso0.ru/00ae4270
66 PesepeHslii ypok. O6o01eHue n 1 Bbubnuorexa LIOK
CHCTEMaTU3aLMs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 Pe3zepeHsiii ypok. O6o0uieHne n 1 Bubmorexa [JOK
cHCTeMaTH3aIlHsl 3HAHU https://m.edsoo.ru/00adb33c
68 PesepeHelit ypok. O6o01IeHNE 1 1 Bubmoreka [JOK
cucTeMaTh3anys 3HaHUu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO HACOB T10 68
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o01iecTBo «M31aTenbcTBo
«IIpocsemenue»

» Xumus, 9 kinacc/ ,Ky3nenosa H.E., TutoBa U.M., I'apa H.H. AkmronepHoe o011ecTBo
«M3narenscTBO «IIpocsemenue»

Xumus, 8 knacce/ I'.E. Pynsutuc, @.I'. ®enbaman, [Ipocsemenue

Xumus, 9 knace/ I'.E. Pymsutuc, @.I'. ®ensaman, [IpocBemenue

METOJAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
OO0s3aTenbHas IUTEepaTypa Uil yIaluxcs:

I'. E. Pym3utuc, @. I'. ®enpaman Xumus. 8 kiace: yaueOHuk-M.: [IpocBenienue.

1. I'abpuensn O. C., Bockoboiinukosa H. I1., SmrykoBa A. B. HactonbHast kHura yunresns.
Xumus. 8 ki1.: Meroauueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX

pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinaceyn. M.: JIpoda, 2022.
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