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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABICHA HA OCHOBE
TpebOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUH TPENoaaBaHus y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MpEACTAaBICHUE O NENsIX, OOIIeld CTparermu OOYyYeHUS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUE, MPeyCMaTpPUBAET pacIpeielieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jieliaM U TeMaM MPOrpaMMbl [0 XUMUH, OIPeAesSeT KOIUYECTBEHHbIE
Y KQUECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO MOCIE0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXCsl, OTPEEIIIeT BO3SMOXHOCTH MPEAMETA JIJIS peaiu3aiun
TpeOoBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHHW K pe3yiabTaTaM OOyYeHWs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUAOB yu4e€OHO-II0O3HABATEIHHOU JESATEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHHE XUMUU CIIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00y4daloerocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH Il CaMOPa3BUTUS U (POPMUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATFHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HAaBBIKOB WX  CaMOCTOSTEIBHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B IIOBCEIHEBHOM >KM3HM, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO--HAY4YHOH ITPaMOTHOCTH 00Y4arOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHple HampaBiieHHs B OOYYEHHHM XUMHUU 00ECIEYHBAIOTCS CHEHU(BUKON COAepKaHUs
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS MEeIarorMYeCcKy aaliTHPOBAHHBIM OTPaKeHHEM 0a30BOi
HayKd XMMUU Ha ONpeeIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHN XUMHUU, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuE€ CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBbI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHbI IO TMPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTHIECKON UCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BHITIOTHSIS
GbyHKIINN OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS] U3yYaeMbIX BEILECTB.

OcBoeHue MporpaMMbl IO XUMHUHU CIIOCOOCTBYeT (DOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM II03HaHUs B Hayke. M3yuenue xumuun
MPOMCXOIUT C MIPUBIICUCHUEM 3HAHHI U3 paHee U3YYEeHHBIX y4eOHBIX IpeaMeToB: «OKpYyKatomuii
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kiaacey.

[Tpu u3yueHnHn XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajada y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHNU K HAyYHBIM METO/IaM MTO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMHUYECKUX PEaKIIUii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUil OE30MacCHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHWHM XUMUU HA YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMsI Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popmHpoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHUs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O0O0ydaroIuxcs K
CaMOCTOSITEJIbHOM  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IO3HAHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMHUCA OTbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPY KAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH pPEHICHUU MPoOJIeM B MOBCEIHEBHON
JKU3HU U TPYIOBOM JESATENBHOCTH;

— (opmMupoBaHue y 00y4arommxcs T'yMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHM i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpenbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNIPaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).

COJAEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayaJbHbIE XUMHYECKHE TTOHATHUS

[Ipeamer xumuu. Ponb XMMUM B >KM3HU 4YelOBEeKa. XUMHUA B cUCTeMe HayK. Tema u
BemecTBa. Ou3ndeckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsTHUE BemiecTB. [loHsTue 0 MeTomax
no3HaHus B XUMUU. YucTele BemecTBa U cMmecu. CriocoObl pa3eneHus cMeceil.



ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
ITpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

Komunyectso Beniecta. Monb. MoisipHas macca. B3auMoCBsA3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol mo hopMmynaM XUMMHYECKUX COCTUHEHHI.

®uznyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BelleCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUYeCKUX peakiui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUECKOW IMOCYIOH, NMpaBWiIaMud pabOThl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHUE JIhJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOECHCTBUE MeJIa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OTMCaHNE NMPU3HAKOB NMPOTEKAHM XUMUUYECKUX peaKIuii (pa3ioKeHue caxapa, B3auMOICHCTBUE
CEpPHOM KHUCJIOTHI C XJOpuaoM Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3aMMOJIeiicTBHE jKeme3a ¢ pacTBopoM conu Meau (I1), uzydenue cnocoGoB pazaeneHus: cMeceil:
C TIOMOINBIO Marumra, (QWIBTPOBAaHHE, BBIMAPUBAHHUE, JUCTWUISAIMSI, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJM, HAONIOJACHHE U ONMUCAHHE PEe3yJIbTaTOB MPOBEICHUS
OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAHUE MOJCIEH MOJIEKYJ
(IIapocTep)KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3jeMEHT M HpOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKHE CBOWCTBA (peakluyi TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMONydyeHHUs KucCIopojga B Jaboparopuu u
npoMbIlIeHHOCTH. KpyroBopotr kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKALuUs
KHCIIOPO/Ja.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxenue Bogopoia B mpupoze, Gpu3ndeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciorel u comu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBolcTBa BOAbl. Boxa kak pactBoputrens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 10l BELIECTBA B
pacTBope. XuMHUYecKue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKcu0B. PU3NUYECKHE U XMMUUECKHE CBOICTBA OKcHI0B. [lomydyeHne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PuU3MYECKHME M XMMHUYECKHE CBOWCTBA OCHOBaHMM. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinot. Ousndeckiue U XUMHUECKHE
cBoiicTBa kuciot. P aktuBHoctu metamioB H. H. bekerosa. [Tomydenue Kucior.

Conu. Homenknatypa coiseid. @u3znueckue U XUMHUUYECKHE cBoicTBa coied. [lomyuenue
COJIEH.

I'eHeTndeckas CBS3b MEXAY KJIaCCAMHU HEOPTaHWMUYECKUX COCAUHEHHMN.



Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMpeeNieHuEe COJIEpKaHusl KHCIOpOoia B BO3yXe, MOTydeHHe, coOupaHue,
pacrno3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3lilaMu OKCHJOB M ONUCaHHE HMX CBOMCTB, MOJyue€HUE, COOMpaHUe, paclO3HaBaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), HaOIOJeHIEe 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJICIOBAaHUE OCOOCHHOCTEH PpACTBOPEHHUS BEIECTB C PA3IHYHON PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEOBAaHUE OOPA3I[0B HEOPraHMYECKUX BEILIECTB PAa3IMUYHBIX KIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumoeiicTBus okcuaa Meau (1) c pactBopoM cepHOit KMCIIOTHI, KUCIOT ¢ METallaMu, peaklui
HEUTpAJIU3ALUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METAJIA APYTUM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilmme Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux iementos . U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKH KIACCU(PUKAIIMN XUMUUECKHUX 1eMeHTOB. [[oHATHE O Tpynmax CXOMHBIX
3JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAIIbI, TaJIOT€HbI, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHJIBI ¥ TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuueckux isnementoB [l .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHtoB JI. M. MengeneeBa. Ilepuonbr u rpynmbel. DU3MYECKHM CMBICI
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M30To1mbl. DieKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux siemeHTOB llepuommueckout cucremsr J[. U.
MenneneeBa. XapakTepuCTUKAa XUMUYECKOTO AJIEMEHTA 0 €ro IOJ0XKEHUI0 B llepuoanyeckon
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMoJIsIpHAsT) CBS3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHUCIIEHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3IoB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHUIA
LMHKA C pacTBOPAMM KHCIIOT U IIEJIOYEHN, IPOBEACHUE OIBITOB, WILIIOCTPUPYIOLIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIHH (TOpeHre, PEaKIIuy Pa3IoKEeHHs, COSTUHEHN).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3€H MPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISETCS
Yyepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SIBISIOIIHXCS
CHCTEMHBIMU JJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIE TOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICEHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHUE, MOJIENIb, SIBIICHUE.

®uszuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJI0, O00bEM, arperaTHOe



COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpalbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
HCKOIIaeMbl€, TOILINBO, BOAHBIE PECYPCHI.

9 KUIACC

BeumrecTBo M XMMHYECKas peaKkuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHtoB J[. .
MenpeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaldbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
MIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX COECIMHEHMM, I€HEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPEaKlui MO pa3lMYHbIM MpH3HAKaM (IO YUCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEITIOBOMY 3P (DEKTY, 0 H3MEHEHUIO CTETICHEH OKHCICHHS
XUMHYECKHX JJIEMEHTOB, 10 O0paTMMOCTH, [0 Yy4YacTHIO Karajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xuMuueckoM paBHOBeCcUU. DPAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
peakLyu U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3IEKTPOIUTUUECKON NUCCOLMALNU. DNEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MexaHW3M JMCCOLHALNH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKON CBsA3H. CTeneHb
nuccouranuu. CuibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs HMPOTEKaHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npecTaBiIeHui 00 3JeKTpoJuTHUYeCKOW auccornuanuu. KadyecTBEeHHblE peaklUd Ha HOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEHIECTB (XJOpHAAa HATPHUS),
MCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpolecca AMCCOLMALUU
KHCJIOT, 1eJ04el U cosel (BO3MOKHO HCII0JIb30BAHHUE BUE0 MaTEpUAIIOB), IPOBEICHUE ONBITOB,
WITIOCTPUPYIOIUX MPU3HAKM MPOTEKaHMs peakLui MOHHOro obOMeHa (oOpa3oBaHHE OcCaJKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX pEaKUuil (rOpeHue, peaklu pa3jokKeHHs, COSAMHEHUs), paclo3HaBaHUeE
HEOPraHMYECKUX BEIIECTB C TOMOINbIO KAaueCTBEHHBIX peakUWid Ha MOHBI, pelIeHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTaibl 4 MX coeJUHEHUS

OOmast xapakTtepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (u3HUEcCKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xyopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTaJlJlaMH,
nienoyamu).  XuopoBoaopod. ConsiHash KMCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHUE,



npuMeHeHue. J[eiicTBre Xopa U XJIOPOBOJOPO/Ia HA OpraHu3M YeoBeka. BaxxHelme Xaopuasl
U X HaXO0XJIECHUE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOWMCTBA MPOCTHIX BEUIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJAa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBA. OKCHIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOme Kak MpeacTaBUTEINs Kacca KUCIOT U crieluduueckue). XUMUYECKUE PeaKkiuy, JexKalue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHUs CEpHOM KUCIOTHI. [IprMeHeHne cepHoi KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uon. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoJe. XUMUUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCUHEHUSIMH CEpPbI
(KHCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OO6mass xapakrepucTuka 3j1eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoze, (HU3UYECKUEe U
XuMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMuUak, ero Gu3nyeckue 1 XuMHUIECKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuysi Ha MOHbI aMMOHMS. A30THas KUCJIOTa, €€ MOJy4YeHUue,
duzndeckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnompb3oBaHue HHUTPATOB M COJIEH aMMOHHSI B KadyeCTBE MUHEPATbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH CpeAbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop, amaoTpornHble MOAUDUKALNN
doctopa, pusznyeckne nu xummueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
dusznueckue M XHMMHUYECKHE CBOWCTBa, moiyudeHue. lcmomb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mass xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJEpOo/, alLIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoje, Gpusndeckue u XuMU4Yeckue cBoiictBa. Axcopouus. KpyroBopot yriepona B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMara, MapHUKOBBIM 3(dekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHEe M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Mcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHbIE MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KAaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, ITIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKH
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (O€H3UH), UX POJIb
B OBITY M IPOMBIIITIEHHOCTU. [IoHATHE O OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KHUpax, Oekax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mpupoje. OOmme mnpencraBieHuss o0 okcune kpemuaus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB U MX COEJUHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIofeHHEe Tpouecca OOYINMBaHUS — caxapa IOJX  JeicTBHEM



KOHIICHTPUPOBAaHHOW CEPHOU KUCJIOTHI, U3YUCHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAUeCTBEHHOW peaklMu Ha cynb(ar-uoH W HaONIOJIeHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO MCITOJIb30BaHKUE BUCOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHaka, IPOBEICHHE
KaueCTBCHHBIX PEaKluii Ha MOH aMMOHUSA U (ocaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICIICTBHE KOHIIECHTPUPOBAHHOM a30THON KHCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJETCH KpPUCTAJUIMYECKUX pemETOK anmasza, rpadura,
dbymiepeHa, 03HaKOMIIEHHE C MPOIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOTA3a, MOTYICHHE, COOMpaHue, pacliO3HABAHUE U U3YUCHHUE CBOKCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI H
U3y4eHUE TMPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIHEH CHIMKATHON
MIPOMBINIICHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeilne HeMeTauibl U UX
COEIUHEHUS.

Metayibl M X COeIMHEHUS

OO6m1as xapakTepUCTUKAa XUMUUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHMH UX TTOJIOKEHUS
B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpoeHHUs aTOMOB.
Crpoenue MmetayioB. MeTaunueckas CBS3b M METaUIMYECKas KPUCTAJUIMYECKas pPEIETKa.
DNEKTPOXUMHUYECKUM psif HamnpshkeHui wMerauioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTaiioB. O6mue crocoOsl moyydeHus MetaioB. [IoHsATHE O KOPPO3UU METAaJIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YYryH, AIOPATIOMUHUNA, OpOH3a) M HX
MIpUMEHEHHUE B OBITY ¥ IPOMBIIIIEHHOCTH.

[lenouynble MeTabl: oNoxkeHue B [lepuonnyeckoil cucteMe XUMUYECKUX 3IIEMEHTOB /.
W. MenneneeBa, cTpoeHUE MX aTOMOB, HaXOXJAEHHUE B Mpupojae. OPU3NYECKUE U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[lenoyHO3eMeNbHBIE METAILIBI MATHUN U KaJbIHil: nonoxenue B [lepuoanyeckoii cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHusi W KalblMs. BaxkHelmne cOeIuHEHHUs KalbIUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenzeneeBa, CTpoeHHE aToMa, HaXOKJeHUe B npupoje. Ousndeckre 1 XMMUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepromnueckod cucrteMe XuMUYeckux i3nemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu sxkenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUECKUMH CBOWCTBAMU, U3YUCHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA KajbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHUs JKee3a B
Kucimoposie  (BO3MOXKHO  HCIIOJNB30BAaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbllus, aIFOMUHUS, 1IMHKA, xene3a (1) u xenesa
(1), meau (1), HaGMrOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCU/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 1O
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia



BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIIEHTPAIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEJBbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOT'0 1IUKIIA.

OO01ure ecTeCTBEeHHO-HAYYHbIE IOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, KIaccHu(pUKauusi, NEePUOJUYHOCTb, HAOIMIOACHHUE, OSKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHEe, MOJICTh, SIBJICHUE, TAPHUKOBBIN () PEKT, TEXHOJIOTHS, MaTePHAIIBI.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaauOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUW  3apsil, TMPOBOJHUKHU, IMOJYNPOBOJIHHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3UYECKUE BEIIMUMHBI, TUHUIIBI
U3MEpEHHs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, O6uocdepa, 3KOCHUCTEMa, MHHEpAIbHBIC YIOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0mmIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOM JEATEIbHOCTH B
COOTBETCTBUU C TPAAMLIMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH W JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHHS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALUN O0yUYaIOIUXCSL.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXal0T T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE ONbITAa ACSTEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLIEHHs K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUs XUMHYECKOM HAyKH B KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHON MH(OpMaIMe 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

2) rpPaKAaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHOM KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIeI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JEATENIbHOCTH MPHU BBIMOTHEHUH Y4e€OHBIX, TTO3HABATEIbHBIX 3314,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B MpOLECCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEJCHHE U MIOCTYIKH CBOMX TOBAPUILEH C TO3ULIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:



MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOLIME OCHOBY JUIst
MOHMMAaHHUA CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHSL IPUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHON CPEAOH, O POJIM XUMHUHU B MMO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

MO3HABaTEJIbHbIE MOTHUBBI, HANpPABJICHHBbICE HA IOJYyYEHHWE HOBBIX 3HAHUU IO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M TO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, TIPOSKTHON M MCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE [ICHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHUE IIOCICJACTBUH W HENPHITHE BPEIHBIX MPHUBBIYCK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH MPU OOPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M pEabHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUIECKOMY M3Y4EHUIO Mpodeccuii u Tpyaa pa3IudHOro poJia, yBaXKEHHE K
TPYAY U pe3yibTaTaM TPYI0BOU AEITEILHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS IIPEIMETHBIX
3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHIAUBUAYATHHON TPACKTOPUHU TMPOAOIIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TIOTPEOHOCTEH, yCHEemHOW MNpoPEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOGECCHOHATIBLHON CPe/Ie;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHWMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHNE LIEHHOCTH COOJIIO/IEHUS MPaBUil O€30MaCHOTO MOBEACHUS IPpU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYAIUAX, YTPOKAOLIKX 3J0POBbIO U )KU3HU JTOJEH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, OJTy4yaeMble NPU U3YUCHUH XUMUU, JIs1 PEIIeHUs 3a]1a4,
CBSI3aHHBIX C OKpYXalolleld NPUPOJHON Cpelod, JUisi TOBBIIICHUS YPOBHS SKOJOTUYECKOU
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI pPyYKOBOJCTBOBATbCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe merampenMeTHBIX PpPe3yabTAaTOB BBIACISIOT 3HAUYUMbBIE ST (POPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUIM, THUMOTe3a, (akT, cUCcTeMa,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OpPMUPOBATH MPEACTABIECHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHMHM 3HAHMI:
PacCKpBIBATh CMBICT XUMHUECKUX TTOHATHH (BBIJCISATH UX XapaKTepPHbIC TPU3HAKH, YCTAHABINBATH
B3aMIMOCBSI3b C APYTMMHU TOHSTUSMH), HCIONH30BATh MOHATHS JUISI OOBSICHEHHUS OTAEIbHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUH JIJIS KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMHUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTAMHU



U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKACHHUS (MHIYyKTHBHBIC, NECTYKTHUBHBIC, MO aHAIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUCHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, IPeoOpa3OBBIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — TpU pPELlICHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHUX MOJEJbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
IPOTHBOPEYHS B U3YY9aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOIPOCHl B KAayeCTBE WHCTPYMEHTa IO3HAHUS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AlMM M IPOBEICHHUIO YYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOaTh 32 XOJIOM TPOIIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATDH €T0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTIAaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3IMYHBIX BUI0B
1 $GOpM IPECTABICHHUS, MTOJIyYaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIONMYJsIpHAS TUTEpaTypa
XUMHYECKOTO CO/IEpKaHMsl, CIIpaBOYHBIE TOCOOUs, pecypchl IHTepHETa), KpUTUYECKH OLIEHUBATD
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOIBI U 3alPOCHI MPH TIOUCKE U 0TOOpe MH(POpMAINU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M McClIe0BaTEeIbCKON
NeSITeTbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETHCKOT0 XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KarolLle MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cCTBHA:

yYMEHHus 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABISATh MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM EATEITHHOCTH B YCTHBIX
M THCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB U COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIMS COBMECTHBIX JEHCTBH, ONpeeNIeHue KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIHO ONPEACTATh IEIH JeSTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HanOosee 3G (HeKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKESHHBIN arOPUTM JHCTBUI MTPH BBIMOJTHEHNUH 33/ 1aHUN



C y4éTOM TOJIy4YeHHUS HOBBIX 3HAHUI 00 HM3yyaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIHUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O Pe3yjIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE HUCIIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/IaHUMN.

INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB 110 OCBOCHHIO O0053aTEIbHOIO COAEPIKAHUM,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
oOydJarolmuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeaMETHOW 0o0sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
HMHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOIHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELLIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi Ol XMMHUYECKOTO 3JE€MEHTa B COCJUHEHHH, MOJIAPHBIA OO0BEM, OKCHA, KHUCIIOTA,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XMMMYECKas peaxuus,
KJIacCU(UKaLMs PEaKIHii: peakui COSAMHEHHUS, PEaKIMHU PA3I0KECHUSI, PEaKIMH 3aMeIleHHUs,
peakiu 0OMeHa, 9K30- M YHJO0TEPMUYECKHE PEaKINH, TeIUIOBOH 3 dekT peakuu, sapo aToma,
DIIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTANb, PAINYC aTOMa, XMMHYECKasi CBS3b, MOJIIPHAS U
HEMOJISIPHAs] KOBAJICHTHAsI CBSI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOp, MaccoBasi J0Jis
BelecTBa (IIPOLICHTHAS] KOHIIEHTpPAIIHs) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHSATH 3TU NOHSITUS NIPU
OINMCAHUU BEIIECTB U UX MPEBPALLECHUI;
UCTIOJIB30BaTh XUMHUYECKYI0O CHUMBOJIMKY MJISi COCTaBICHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMUYECKUX PEaKLUid;
OTIpE/IeNIATh BaJCHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHMSX, NMPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coequHeHUH o GopMmyiaM, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHUYECKHUX
COETMHEHUSIX;
packpsiBaTh cmbich [lepuoanueckoro 3akona JI. . MenaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBHUCHMOCTH CBOMCTB XMMHMUYECKHX DJJIEMEHTOB OT UX IOJOXKEHHUS B
[Tepuoanueckoii cucreMe, 3aKOHOB COXPaHEHUSI MacChl BELIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHAa ABOTapo;
ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoandeckoit cUCTEMbl XMMHUYECKHX
AIIEMEHTOB: pa3InyaTh NOHATHS «TJlaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpymIa)», Majble 1 00JbIINEe IePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOIUIe
«llepmognueckas cucrema xumuueckux osiemeHToB [[. W. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTEepUCTHUKAMHU CTPOEHMsS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCJIO 3JIEKTPOHOB M PAaCHpPEEIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHNYECKHE BEIECTBA, XMMHUECKHUE PEaKIuu
(10 YUCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, O TEIIIOBOMY 3P DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB DPA3IUYHBIX KIIACCOB,
MOATBEP>K/1asl ONIMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;
IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXXHOCTH
IIPOTEKAaHUsI XMMUUECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMyse COEIUHEHHs, MAcCOBYIO JIOJIIO BEIIeCTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;



IPUMEHSTh OCHOBHBIE ONEPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATH3AIHIO, KIacCU(UKAIIIO, BBISIBICHHNE TPUYHMHHO--CIIEJICTBEHHBIX CBSI3EH
— JUISl U3YYEHHUs CBOICTB BEIIECTB M XMMHUYECKMX PEaKLHi, eCTeCTBEHHO-HAYYHbIE METO/bI
NO3HaHUs — HaOJII0IeHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U MBICIICHHBIH );
CJIEZIOBATh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOW MOCYI0M U 1abopaTopHBIM 000pYyJOBaHUEM, 2
TaKXe MpaBuiiaM 0OpallleHHsI C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOpPOJia), NMPUTOTOBJIECHUIO PACTBOPOB € ONpEAENEHHOM MaccoBOM noiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U IPOBOJUTH XHWMHUYECKHUE OKCIIEPUMEHTHI IIO
pacrio3HaBaHMUIO PACTBOPOB WIEJOYEH M KHUCIOT C IOMOIIbIO HMHIUKATOPOB (JIaKMYC,
¢denondransent, METUIOPAHXK U APYTHE).

K kxonHuy oOyueHus B 9 kJiacce InpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX TMOHATUN: XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IIPOCTO€  BEIIECTBO,  CJIO)KHOE  BELIECTBO,  BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas pEaKLMs, XUMHYECKasl CBS3b,
TEIUI0BON 3P PEKT peakiyu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEaKIU HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKLIUU, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKHCITUTENb, BOCCTAaHOBHTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKass CBA3b (KOBAIEGHTHAs, HOHHAs, METaJUIMYecKas), KpHUCTalIM4yeckas peneérka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEakluH, MPEAESbHO IOIMyCTUMAas
koH1eHTpanus [1JIK BemecTBa;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI U MIPUMEHATh 3TU NOHATHUS IPU
OINMCAHUU BEIIECTB U UX MPEBPALLECHUI;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJMKY IJISi COCTaBICHUS (OpPMyN BEIIECTB M YypaBHEHHM
XUMHUYECKHX PeaKluii;
ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
Pa3IUYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMPEICIEHHOMY KIAcCy COEIMHEHUH IO
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKasi) B HEOPraHUYECKHX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEILIETKA KOHKPETHOTO BELIECTBA;
packpbiBaTh cMmblcn Ilepuogmueckoro 3akona JI. M. MenneneeBa M JAEMOHCTPUpPOBATh €ro
MOHMMAaHHE: ONMCHIBATh M XapaKTepu3oBaTh TaOnMMuHyio (opmy Ilepuoguueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle U OosibIIME NEPUOABI, COOTHOCUTH 00O3HAYEHUS, KOTOpbIE
UMEIOTCS B TNEPHOAMYECKONW TalNuIe, C YUCIOBBIMH XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l s/ipa, 00IIee YUCII0 3JIEKTPOHOB U paclipe/ieIeHHe UX 10
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB U
UX COEAMHEHMH B IpejenaXx MallblX MEpPHOJOB M IJIaBHBIX MOATPYII C Y4ETOM CTPOCHMS MX
aTOMOB;
KJIacCu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BELIeCTBA, XUMUYECKUE PEeaKLuu
(110 YMCITy ¥ COCTAaBY YYaCTBYIOLIMX B PEAKIIMHU BELIECTB, 110 TEMIOBOMY 3(h(PeKTy, 0 U3MEHEHUIO
CTENIEHEW OKUCIIEHMSI XUMHUUECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHenU(pUUYECKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOXKHBIX BEILECTB, MOATBEPAK/Ias ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;
COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALIMN KUCIIOT, IIeJIouei U coJiel, MOJIHbIE U
COKpAIllEHHbIE YPAaBHEHMs peaklil HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYIIECTBOBaHHE F€HETUUYECKOM CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIaCCOB;



PacCKpbIBaTh CYITHOCTb OKHUCIHUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MOoCpCACTBOM COCTABJICHUA
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIni;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BOSMOKXHOCTU IMPOTCKAHUA
XUMHUYECKHUX MPEBPALICHUH B PAa3JIMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTENIBbHYIO MOJIEKYJSPHYIO M MOJIIPHYKO MAacChl BELIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIECTBa B PacTBOpE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKLu;

coOuro1aTh MpaBUIIa MOJIb30BAaHMUSI XUMHUECKON MOCYA0H U 1a00paTOpHbIM 000pYHOBaHHUEM, A
TAKXKEC IMpaBHJIa 06pa1ueHI/1;1 C BCUICCTBAMH B COOTBCTCTBUH C MHCTPYKIHAMU I10 BBIITOJHCHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIyYEHHIO M COOMpPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucioro rasa);

MNpOBOAWUTL pPCAKIUH, TTOATBCPIKIAIONINUC KaueCTBECHHBIM COCTaB Pa3iInYHbIX BCIICCTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
CyJIB(baT-, TUAPOKCUA-UOHEI, KaTHUOHBI AMMOHU A u HOHBI N3YUYCHHBIX MCTAJIJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALlMU MBICIUTEIBbHON 1€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0606HI€HI/IG, CUCTCMATHU3AallUI0, BBIABJICHUC IMPUYMHHO-CIICACTBCHHBIX CBsI3EH — AJI1 U3Y4YCHUA
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIHUil, €CTECTBEHHO-HAay4yHble METO/bl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHNUE, MOJIEJINPOBAHNE, IKCIIEPUMEHT (peajibHbIi U MBICTICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KonuyectBo  DJieKTpOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM 4acoB (undposbie)
n/n NPorpamMmbl o0pa3oBaTejibHbIE
Bcero pecype

Pazjea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
11 z(ciff;;;:{iia; r? 621?’1?;3601(012 5 bubmmorexa LIOK

' p https://m.edso0.ru/7f41837¢

JeSTeTbHOCTH YeJIOBEKa
bu6mmoteka [IOK

1.2 BemectBa 1 XxuMHUeCcKUE peakuu 15 https://m.eds00.ru/7f41837¢
Hroro o paszneny 20
Pa3nes 2. BaxkHelilme npeacTaBuTe I HEOPraHMYeCKUX
BeLeCTB
21 Bosznyx. Kucnopon. ITonsitie 06 6 bubmuoreka [JOK

' OKCHJIaxX https://m.edso0.ru/7f41837c

bu6mmoteka [IOK

2.2 Bonopoa.llonstue o kuciorax u cousix 8 https://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 bu6nuoreka [IOK

' OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 bubnuotexa [JOK

' COCIMHCHU I https://m.edso0.ru/7f41837c
Hroro o pasneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema

xumudecknx iemenToB /. U. MenpaeneeBa. CTtpoeHue

ATOMOB. XUMHU4YecKad cBA3b. OKUCIUTEILHO-
BOCCTAHOBHTEJbHBIC PeaKIINH



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

[Tepuoanueckuii 3aKOH U
31 [Tepuoanueckas cucteMa XUMHYECKUX 7 but6mmoreka [IOK
' annemeHToB /. 1. Menaerne-cBa. https://m.edsoo.ru/7f41837c
Crpoenue atoma
32 Xumudeckas cBs3b. OKHUCIUTEILHO- 8 bu6nmoreka [IOK
' BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edso0.ru/7f41837c
bu6nuoreka [JOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
9 KUIACC
KonuyecTtB JileKTpOHHBIE
Ne ni/mm HaumenoBaHue pa3/ieioB M TeM NPOrPaMMbI 0 Hacon (L ppoBIe)
o0pa3oBaTejibHbIE
Bceero pecype
Pa3nea 1. BemecTBo U XMH4YecKkHe peakiun
[ToBTOpEHME U yriayOiieHne 3HaHUH OCHOBHBIX bubmorexa [TOK
11 5 https://m.edsoo.ru/7f
pa3zenoB Kypca 8 kiiacca 412636
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX bubmorexa LHOK
1.2 N 4 https://m.edsoo.ru/7f
pealtiit 412636
DAEKTPOIUTUYECKAS AUCCOIUAITHS bubmorexa LHOK
1.3 XyMuecKite peaKim B paCTBOan' 8 https://m.edsoo.ru/7f
4132636
Hroro no pasneny 17
Pasznea 2. Hemerayibl 1 UX cOeIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX bubmorexa LHOK
2.1 anemeHToB VIIA-rpynmnsl. ["anorenst 4 hitps://m.edso0.ru/7f
' 4132636
OO11ast xapaKTepUCTHKA XUMUYECKHX bubnuoreka [IOK
2.2 anemeHToB VIA-rpymmsl. Cepa u eé 6 https://m.edsoo.ru/7f
COEJIMHEHHUS 4132636
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX bubnuotexa [JOK
2.3 anemeHnToB VA-Tpynmsl. A3ot, Gpocdop u ux 7 https://m.edsoo.ru/7f

COCOUHECHUA

41a636

OOm1ast XapaKTepUCTHKA XUMHYECKIX
2.4 aneMeHToB |V A-rpynnbl. Yriepoa U KpeMHUHR U 8
WX COCTMHECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f
413636

Hroro o pasneny 25

Paznen 3. Mera/iibl 1 X COeTMHEHUA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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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
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK

3.1 OO0r1iue cBOWCTBA METAIIIOB 4 https://m.edsoo.ru/7f
412636
bubmuorexa [JOK
3.2 Baxuellne METAIUIBI U UX COSIUHEHUS 16 https://m.edsoo.ru/7f
412636
Hroro mo pazneny 20
Paznen 4. Xumusi 4 OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BeiectBa 1 MaTepuaibl B )KH3HU YEIIOBEKA 3 https://m.edsoo.ru/7f
412636
Hroro no pazueny 3
bu6mmoreka [IOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f
412636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosmuecTBo  Jjiekrponnbie uuposbie
/i Tema ypoka yacoB oOpa3oBaTesibHbIE
Bceero pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [JOK
yenoBeka. Teia u BenecTna https://m.edsoo.ru/ff0d210c
2 ITonsatue o MeTomax MO3HAHUS B XUMUU 1 buGmuorexa LIOK
https://m.edsoo.ru/ff0d227e
ITpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnuotexa [JOK
oOparteHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM))
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
o
5| coveocil (na mpvcpe omoran memapemmof ;  Bubmorera LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmnoreka [JOK
6 ATOMEI 1 MOJICKYTb1 1 https://m.edscﬂn.ru/fdeZaGc
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHIMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/7f41a636
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3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK

10 Xumudaeckas hopmyia. BareHTHOCTB https://m.edso0.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
11 OTtHocCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [JOK
COCTMHEHHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousb. Mosipaast bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKHE SBICHUS. bubmuoreka [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus MPOTEKaHUS bubmuoreka [JOK
XMMHUYECKHX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMHUECKUE YPaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konm4yecTBa, Macchl BellecTBa bubnnoreka [JOK
10 YPaBHEHHSM XUMHUYECKUX PEAKIUi https://m.edsoo0.ru/ff0d5708
18 (cosmmmbnnn, pastowenns, s Bufmorexa I1OK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 smmonemer. OSobuenme n Bubmiorera LIOK
' o https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HAaHUH
20 KonTponbnas padota Nel mo teme bubnnoreka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
I s 10K
https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
22 acnopora (peasim oxncremun, roper) BuGmnoresa LIOK
’ ' https://m.edsoo.ru/ff0d4614
[TonsTe 06 okcumax
23 mbopamopim n mpowsmemoer BuGmnoresa LIOK
' https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
28 mowimie o repmoxmCCKow ypasner Bufmorexa [1OK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKHUX PEaKLUIX
25 Saprsmerne sosyna, chocoom e Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEeIOTBPALICHUS
26 llonyuene n cobupantic tneropora ubmorera LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
27 Bonopon — 351eMeHT U IpOCTOE BELIECTBO. bubnuorexa [IOK

Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d3a16
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

28 Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTaX U COMSAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas ta Ne 4 o Tem
31 <<1PI?)J'Iy‘ICf-I(I:/ICaI/I E?)gilpiljjne Bo(;of)oza bubmorexa [IOK
N ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
N N bubnmoreka [JOK
32 ModnsipHblii 00bEM ra3oB. 3aKoH ABOTAIPO https://m.eds00.ru/ff0d542e
R — Bubmioreka LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
o | e e o e B LOK
N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 DOu3nIecKre U XUMHUYECKUE CBOMCTBA BO/IbI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
MHJIUKATOpax https://m.edsoo0.ru/ff0d59e2
B Kak pacTtBoputTenb. HacelmeHHbIe 1
37 Hglf;CL?mfle({:Heogacfgopm.alf/[al(ii)laaﬂ ezlon;l bubimorexa [IOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «lIpuroroBneHue pacTBOPOB C bubnnoreka [JOK
OIpeeaEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabota No2 mo teme bubmuoreka [JOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
40 Oxkcupl: coCcTaB, KJIacCUpUKAI, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 umenomnn oonos. 1 aporepmix BuGmorea LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, KJIacCU(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue U XMMHUYECKUE CBOMCTBA bub6nuorexa [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 Comnu (cpemnue): HOMEHKIIATypa, CIIOCOOBI bubmuotexa [JOK

IMOJIYYCHUS, XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad9474
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ITpakTuyeckas pabora Ne 6. Pemenue
HKCTIEPUMEHTANIBHBIX 33134 [0 TeMe

bu6mmoreka [IOK

47 «OCHOBHBIE KJIaCChl HEOPTaHUUECKHX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 I'enernueckas cBsi3b MEXKy Kilaccamu bu6mmoreka [JOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHrEe ¥ CUCTEMATH3aIs 3SHAHNUH buGmorexa LIOK
https://m.edsoo.ru/00ad9ch2
Konrponsaas Ta Ne3 1o Tem
50 "OOCHEEIJ-IIBIeaKJII;?Ji(;I ig)[?ragntfecinx bubmorexa [IOK
o https://m.edsoo.ru/00ad9ela
COCIMHEHUI
IlepBBIC MOTIBITKH K,
51 XI/?I\I/)II/IHCGCKEX SHCMeIiII:g;T/II(?[I(/)IEiI;II:IIg 0 buGmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas BuGmmotexa LIOK
52 CHCTEeMa XMMHYEeCKHUX snemMeHToB /. 1. ]
https://m.edsoo.ru/00ada52c
Menaeneena
53 [lepropl, TPYMIIbI, MOATPYIIIBI bubimorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnnoreka [JOK
H3oTormb! https://m.edsoo.ru/00ada342
o | e s sonoen o BuGorera LOK
T https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTeprucTUKa XUMHUYECKOTO SHCMCUHTa Bubnmorexa [IOK
56 o ero noJyioxkeHuto B [lepuoanueckoit httos://m.ed /00adag824
ps.//m.edsoo0.ru ada
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa ass
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnuorexa [JOK
MeHieneeB — y4EHBI, TIearor u https://m.edso0.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuotexa [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudeckas CBA3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanieHTHas nossipHast XUMUYECKasi CBSI3b bubmmorexa [TOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMoOsIpHAs XUMHUYECKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuotexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIA U BOCCTAHOBUTEIIN bubmorexa [IOK

https://m.edso0.ru/00adb076
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KonrtponsHast pabora Ne4 o reme

bubmuoreka [JOK

65 «Ctpoenue aroMa. XUMHYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O60061IeHIE 1 bubmuorexa [JOK
crCcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O6o01eHue u bubmmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepHblit ypok. O6o01eHue u bubmmorexa [IOK

cucreMarusanuia 3HAHWUM

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

N Kosm4ecTBo  JjiekTpoHHble HU(POBLIE
11/-11 Tema ypoka JacoB o0pa3oBaTe/bHbIE
Bceero pecypchl
ITepunognueckuii 3axoH. Ileprnomgndueckas
1 legfeclz/f; Xlilc\:/ll/lqe(?sl/l)(() BJ'IGISII;H;)?B IF.CI/IE.1 1 buGmorexa LIOK
https://m.edsoo.ru/00adb59e
MenpaeneeBa
KOHOMEPHOCTH B U3MEHEHNH CBOMCTB
2 iiMOI/I‘IOeCIiEIXOI;IeMeHEOBeHZpBBI)S T(I))é)ci 1 buGmorexa LIOK
https://m.edso0.ru/00adb6b6
MEepPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpnast padora Nel mo teme

5 «[ToBTOpeHue u yrinyOaeHue 3HaHUH 1
OCHOBHBIX pa3/IeioB Kypca 8§ Kiaccay

6 Knaccudukanust XaMHUUECKUX PEaKIMi 110 1 bu6mmoreka [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToasarn K TH XUMHUYECKOHN KIUU.

7 HSH}ITI/IZ g 1?01(\)/[1())(1)"(6:HHBIX u re?epoorsgzmli 1 bubnmorexa LIOK

https://m.edso0.ru/00adbe9a
peaKIusIx
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTOpBbl, BIUSIOLINAE HA CKOPOCTh 1 bu6mmoreka [JOK
XMUMHYECKON PeaKIMu U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCIUTEIBFHO-BOCCTAaHOBUTEIIBHBIC 1 bu6mmoreka [JOK
peaKiuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOTUTHUECKOMN TUCCOLMALINN. 1 bubnnorexa [JOK
CuJibHBIC U CITA0BIC AIICKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHS peakuui 1 bubmorexa HOK

https://m.edsoo.ru/00add448

p S onmi - o 106

. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON AUCCOLIMALIIHI
 Npmemeadimsidinaes L B K
https://m.edsoo.ru/00add8b2
JHUCCOIHAAIAN
. bubnmnoreka [JOK
14 Towsmne o ruxposmse coneit . https://m.eds00.ru/00add9d4
. bu6mmorekxa [IOK
15 O00011eHNEe U cUCTEMATH3AINS 3HAHUHI 1 https://m.edsoo.ru/00addd12
16 [Ipaxtuyeckas padora Ne 1. «Pemenue 1 bubnuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3aa4»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o treme

bu6mmoreka [JOK

17 «DQNeKTpONIUTUYECKas TUCCOLMALINS. hitps://m.eds00.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)

18 OO0m1as XxapakTepucTHKa rajJoreHoB. bubnmoreka [JOK
XUMHYECKHE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

o |Rromoron. Commmn B LOK

> TTOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
0 | BNl B LOK
vkl > 13YH https://m.edsoo.ru/00ade348
CBOICTBY»

| oy s BuGorra 1O
peardii, g p g https://m.edsoo.ru/00ade488
M30BITKE

29 OO6m1as xapakTepucTuka 3J1eMeHToB VIA- bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

y |mpome o o BuGorera LOK

g p " https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHEe CBOICTBA cepbl

24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubnuorexa [JOK
XMUMHYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIOTa, (U3UUECKUE bubnnoreka [JOK

25 . }

U XUMHYECKHE CBOMCTBA, IPUMCHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MIPOMBINIIEHHOTO CII0C00a MOTy4eHus bubnmnoreka [JOK

26 . .

CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPY’KaIoIleH cpeibl COEAMHEHUSIMU CEPBI
Brrunciaenne MaccoBoi 10JM BeIXO4a bu6mmoreka [JOK

27 )

NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a

28 oy, Avor, pecpoctpanentc s mpipore BuGmorea LIOK

PYIITIBI- > pacupocip '© B IPHPOJE, https://m.edsoo.ru/00adeeab
bu3NYecKre U XMMHUYECKUE CBONCTBRA

29 AMMHUak, ero pu3nYecKue 1 XUuMHYECKUE bubnnorexa [JOK
CBOMCTBA, NMOJyYCHUE U TIPUMEHEHNE https://m.edso00.ru/00adf004

0 lonyacnme amvmaka, et éro bubmotera LIOK

Y > 13YH https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHKe HUTPATOB U COJICH aMMOHHUS

32 B KaU€CTBE MMUHEPAJIbHBIX Y100pEHUH. bubnnorexa [JOK
XUMHUECKOE 3arps3HEHUE OKPYXKaroei https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u pochopnas Bubmorexa [IOK

33 KHUCT0Ta, GU3NYECKUE U XUMUIECKHE

CBOICTBA, MTOJTy4YECHHE

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnonp3oBanue gochaToB B KauecTBe

bu6mmoreka [JOK

34 MHHEpaIIbHBIX ynoOpeHuil. 3arps3HeHHe hitps://m.eds00.ru/00adfc20
npUPOIHOI cpenbl hocharamu

35 Yrnepon, pacipocTpaHEHHE B IIPUPOJIE, bubmumorexa [IOK
bu3nUecKkrue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
XHUMHYECKHE CBOMCTBA. DKOJOTHYSCKHE bu6mmoreka [JOK

36 .
npo0JIeMbl, CBS3aHHBIC C OKCHJIOM yTiiepoa https://m.edsoo.ru/00adfebe
(V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa [IOK

https://m.edso0.ru/00ae006¢
IIpaxkTrueckas Ta Ne 4 mo TeM
38 'Tll)(e)lnyqeli;eayrﬂiiglc?li‘o ra;)a. o bubmorexa [TOK
" https://m.edso00.ru/00ae027e
KauecTBenHnas peakiusi Ha KapOOHAT-HOH
[lepBoHauanbHbIE MOHATUSA 00 OPraHUUYECKUX bubnuorexa [JOK

39 .

BEIIECTBAX KaK O COCAMHCHUAX yriepoaa https://m.edso0.ru/00ae054e

40 Kpemnuii u ero coenuuenus bubmiorexa [JOK

https://m.edso0.ru/00ae080a
1L emepmmentarm st 0 Towe. BuSmorexa LIOK
N https://m.edso0.ru/00ae0bf2
«Baxkuelmme HeMeTauIbl ¥ X COSAMHEHUS

42 KonTponbnas paborta Ne3 o teme bubnnoreka [JOK
«BaxkHelme HeMeTaUIbl U UX COETUHEHUS https://m.edso0.ru/00ae0el18
OO0m1as XxapakTepUCTUKa XUMHUECKUX
3JIEMEHTOB — METAJUIOB. MeTammnyeckas bubnmuoreka [JOK

43 .

CBSI3b M METAJIMYCCKAsT KPUCTAIUTUYCCKAST https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAJIOB

| ke B 10K

https://m.edso0o.ru/00ae1156
METaJIOB
O611me cnocoObl MOTyYEHHsI METAJIIOB.

45 CnnaBel. Beruncnenus no ypaBHeHUsIM bubnnorexa [JOK
XUMHYECKUX PEaKIUii, eCIIi OJIUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPKUT MPUMECH

46 [TonsiTHE O KOPPO3UM METAIIIOB bubmorexa HOK

https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

47 [lenounpie MeTab! https://m.edsoo.ru/00ae14b2

48 OKCcUJIBI ¥ THIPOKCHIBI HATPHS U KalUs bubmorexa [IOK

https://m.edso0.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAILIBI — KAJIBLUN U bubnnorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeTMHEHNS KaJIbIU Eubmiorexa LJOK

https://m.edsoo.ru/00ael15e8

51 O00011eHne 1 cucTEMaTU3aINs 3HAHUI

52 KécTkoCTh BOJBI U CTIOCOOBI €€ yCTpaHEHUs bubmorexa [IOK

https://m.edso0.ru/00ae1886
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53 [IpakTuueckas padora Ne 6 o reme bubmuorexa [IOK
"YKECTKOCTh BOBI M METOMBI €€ yCTpaHCHHS " https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 Amouunii https://m.edsc]J_EJ.ru/Oan1064
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Kexeso https://m.edsﬁ).ru/Oanld%
57 Oxkcupl, THAPOKCUIBI U cosn xkene3a (1) u bu6mmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMAaTH3aIUs 3HAHHMA
R BuGmorerce LIOK
«Baxuelime MeTajlIbl U UX COEIUHEHUS https://m.eds00.ru/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
60 msbuimie wm coteput npivecn. Bumorera LIOK
N https://m.edsoo.ru/00ae1750
Brrumciienuss MaccoBOi JOJIM BBIXOJIa
MPOJYKTA PeaKuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
62 Kontponbnas padorta Ne4 o teme
«BaxkHeue MeTaljibl U UX COCAUHCHUS
63 BemectBa 1 maTepuanbl B IOBCEIHEBHOM bu6mmoreka [IOK
JKU3HH YeI0BeKa https://m.edso00.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH bub6nuorexa [IOK
cpebl https://m.eds00.ru/00ae4270
65 Ponp XuMuM B pelIEHUH SKOJIOTHYECKHUX bubnnorexa [JOK
npoOieM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHME 1 bubnnorexa [JOK
CHCTEMATH3aLMA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHNE U bu6nuorexa [IOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U bubnnorexa [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00ad9cb2
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